Chapter 1: Installing the Developing System
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.config - Linux/arm 4.4.6 Kernel Configuration
= Device Drivers > USB support = USB Gadget Support
USE Gadget Support
Arrow keys navigate the menu. <Enter> selects submenus ---> {or empty
submenus ----). Highlighted letters are hotkeys. Pressing <Y>
includes, =M= excludes, <M= modularizes features. Press <Esc=<Esc to
exit, <% for Help, <f= for Search. Legend: [*] built-im [ ]

USE Gadget Support
Debugging messages (DEVELOPMENT)
Debugging information files (DEVELOPMENT)
Debugging information files in debugfs (DEVELOPMENT)
Maximum VBUS Power usage (2-500 mA)
Number of storage pipeline buffers
USE Peripheral Controller ---»
USE Gadget Drivers
USE functions configurable through configfs
Gadget Zero (DEVELOPMENT)
Audio Gadget
Ethernet Gadget (with CDC Ethernet support)
HNDIS support
Ethernet Emulation Model (EEM) support
Network Control Model (NCM) support
Gadget Filesystem
Function Filesystem
Include configuration with CDC ECM (Ethernet)
Include configuration with RNDIS (Ethernet)
Include 'pure' configuration
Mass Storage Gadget
Serial Gadget (with CDC ACM and CDC OBEX support)
MIDI Gadget
Printer Gadget
CDC Composite Device (Ethermet amd ACM)
CDC Composite Device (AM and mass storage)
Multifunction Composite Gadget
REMDIS + (DC Serial + Storage configuration
CDC Ethernet + CDC Serial + Storage configuration
HID Gadget
EHCI Debug Device Gadget
USE Webcam Gadget

< Exit> < Help> <= Save> < Load >







Chapter 2: Managing the System Console

= Block size 384KB

input file

I I .:.: output file

Actions Undo Package Resolver Search Options Wiews Help
CaT Menu 7?: Help g: Quit w: Update g: Preview/Download/Install/Remove Pkgs

P ;||_|\-.:|£|E.1 (72)

;ages” from the Ac

Ly this 11

This group contains 23459 packages




Chapter 3: C Compiler, Device Drivers, and Useful
Developing Techniques

.config - Linuxfarm 4.4.6 Kernel Configuration
» Device Drivers > LED Support
LED Support e
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <Y>
includes, <N= excludes, <M> modularizes features. Press <Escs<Escs to
exit, == for Help, </> for Search. Legend: [*] built-in [ ]

OO0 T
LED Class Support

LED Flash Class Support
&% | FD drivers *&*
LED Support for Broadcom BCMG3ZE
LED Support for Broadcom BCMG35B
LCD Backlight driver for LM3538
LED support for LM3642 Chip
LED driver for PCA9532 dimmer
LED Support for GPIO connected LEDs
LED Support for N.5. LP3944 (Fun Light) I2C chip

< Exit > < Help > < Save = < Load =




cat /sys/class/gpio/gpioNN/value

User space read() gpioNN status

Kernel space Y

SELTETEY EEPERY. ~

Device Drivers managment
GPIO subsystem

gpioNN status gpio read(NN)

.config - Linuxfarm 4.4.7 Kernel Configuration
» Metworking support > Metworking options
Networking options :
Arrow keys navigate the menu. <Enters> selects submenus ---= (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <¥Y=>
includes, =N> excludes, =M> modularizes features. Press <Escs<Escs to
exit, =7 for Help, <> for Search. Legend: [*] built-in [ ]

IP: equal cost multipath
IP: verbose route monitoring
IP: kernel level autoconfiguration
IP: DHCP support
IP: BOOTP support
IP: RARP support
IP: tunneling
IP: GRE demultiplexer
IP: GHE tunnels over IP
I'H

[*] 1IP: nultlcast routing

< Exit » < Help = < Save = < Load =




.config - Linuxfarm 4.4.7 Kernel Configuration
» File systems > Network File Systemg —— MM M
Hetwork File Systems :
Arrow keys navigate the menu. <Enters> selects submenus ---= (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <¥Y=>
includes, <N» excludes, <M> modularizes features. Press <Escs<Escs to
exit, <7 for Help, <> for Search. Legend: [#*] built-in [ ]

|-|- Hetwork File Systems
<*= NF5 client support

< NFS client support for NFS wversion 2

i NFS client support for NFS wersion 3

[*] NFS client support for the NFSw3 ACL protocol extension
¥ NFS client support for NFS wversion 4

[*] Provide swap over NFS support

[*] NFS client support for NFSv4.1

[*] NFS client support for NFSwd.2

(kernel.org) NFSv4.1 Implementation ID Domain

[ 1] NFSvd.1 client support for migration

< Exit > < Help > < Save > < Load >




Chapter 4: Quick Programming with Scripts and System
Daemons

Apache2 Debian Defau... %

¢ 192.168.7.2 c wBA © 3+ & & =

AMETCREFT v Seryicesv | [Noinformation available]

Apache2 Debian Default Page

This is the default welcome page used to test the correct operation of the Apache2 server after installation
on Debian systems. If you can read this page, it means that the Apache HTTP server installed at this site

is working properly. You should replace this file (located at /var/www/html/index.html) before
continuing to operate your HTTP server.

If you are a normal user of this web site and don't know what this page is about, this probably means that
the site is currently unavailable due to maintenance. If the problem persists, please contact the site's
administrator.

Debian's Apache2 default configuration is different from the upstream default configuration, and split into
several files optimized for interaction with Debian tools. The configuration system is fully documented
in /usr/share/doc/apache2/README.Debian.gz. Refer to this for the full documentation.
Documentation for the web server itself can be found by accessing the manual if the apache2-doc
package was installed on this server.

The configuration layout for an Apache2 web server installation on Debian systems is as follows:

Jfetc/apache2/

| -- apache2.conf

| ‘-- ports.conf
| -- mods-enabled

| |-- *.load

| ‘.- % conf
|-- conf-enabled

| -- % conf
|-- sites-enabled
| ‘-- * conf




phpinfo() x
€ (| 192.168.7.2/index.php & | |Q search wBe U 3 & ©

AIETCREFT +  Services v |[Noinformaticn available]

System Linux bbb 4.4.7-bone9 #1 Fri Apr 15 18:50:41 CEST 2016 armv7l

Build Date Mar 25 2016 05:30:04

Server APl Apache 2.0 Handler

Virtual Directery Support disabled

Configuration File (php.ini) Path Jetc/php5fapache2

Leaded Configuration File fetc/phpSfapacheiphp.ini

Scan this dir for additional .ini files Jetc/php5/fapache2/conf.d

Additional .ini files parsed Jetc/php5/apac he2/conf.d/05-cpcache.ini, fetc/phpSfapache2fcenf.d/10-mysqglnd.ini, fetc/phpS/apache2/cenf.d
/10-pdo.ini, fetc/phpS/apache2/conf.di20-json.ini, Jetc/php5S/apache2/conf.d/20-mysql.ini, /etc/phpSfapache2
Jconf.d/20-mysqli.ini, /etc/phpS/fapache2/conf.d20-pdo_mysgl.ini, fetc/php5/apache2/conf.d/20-readline.ini

PHP API 20131106

PHP Extension 20131226

Zend Extension 220131226

Zend Extension Build API220131226,NTS

PHP Extension Build API20131226,NTS

Debug Build no

Thread Safety disabled

Zend Signal Handling disabled

Zend Memory Manager enabled

Zend Multibyte Support provided by mbstring

IPvE Support enabled

DTrace Support enabled

Registered PHP Streams https, ftps, compress.zlib, compress.bzip2, php, file, gleb, data, http, ftp, phar, zip

Registered Stream Secket Transports tcp, udp, unix, wudg, ssl, sslv3, tls, tiswl.0, tisvl.1, tlsvl.2

Registered Stream Filters zlib.*, bzip2.*, convert.iconv.*, string.rot13, string.toupper, string.tolower, string.strip_tags, convert.*,

consumed, dechunk
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Turning a led on/off us... x

& 192.168.7.2 C wBE O 3+ 4 8 =

AMETCREFT v+ Seryicesv | [Noinformation available]

Turning a led on/off using PHP

Current led status is: on

Press the button to turn the led off

Turn off

http://192....8080/2led=1 x

& 192.168.7.2 c B 9 3+ 4 & =

AIBTCREFT ~  Servicesv | [Noinformation available]

CLIENT VALUES

client address -> ('192.168.7.1', 41254) (192.168.7.1)
command -> GET

path -> /?led=1

real path -> t/

query -> led=1l

request version -> HTTP/1.1

SERVER VALUES

server version -> BaseHTTP/0.3
sys version -> Python/2.7.9
protocol version -> HTTP/1.0

HEADERS RECEIVED

accept -> text/html,application/xhtml+xml,application/xml;q=0.9,*
/*;0=0.8

accept-encoding -> gzip, deflate

accept-language -> it,en-US;q=0.7,en;qg=0.3

connection -> keep-alive

host -> 192.168.7.2:8080

user-agent -> Mozilla/5.0 (X11; Ubuntu; Linux x86 64; rv:46.0)
Gecko/20100101 Firefox/46.0




Chapter 5: Setting Up an Embedded OS

/dev/mtdX

/dev/mtdblockX

MTD core

NAND

NOR

other




JFFS2

UBI device
mt:j-x ------------- mtdblockX
MTD core
NAND NOR other




.config - Opendrt Configuration

Opendrt Configuration
Arrow keys navigate the menu. <Enters> selects submenus ---= (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <¥Y=>
includes, <N» excludes, <M> modularizes features. Press <Escs<Escs to
exit, <7 for Help, <> for Search. Legend: [#*] built-in [ ]

[ | Target System (Atmel AT91) --->
Subtarget (5AMASD3 (Cortex-A5S)) ---=
Target Profile (Atmel AT91SAMASDIXPLAINED) ---»
Target Images --->
Global build settings ---=
Advanced configuration options (for developers) (NEW) ----
Build the OpenWrt Image Builder (NEW)
Build the OpenWrt SDK (MNEW)
Package the OpenWrt-based Toolchain (NEW)
Image configuration (NEW) ---=
Base system ---»
foot Loaders ----
levelopment ---=
Firmware ---=
kernel modules ---»
Languages --->
Libraries ---»
Network ---=
IMilities ---»

< Exit > < Help > < Save = < Load =




.config - OpenWrt Configuration
[ > Web Servers/Proxies > lighttpd........ccccvvnnnccccnnnnns A flexible and lightweight web server
lighttpd A flexible and lightweight web server
Arrow keys navigate the menu. <Enters selects submenus ---= (or empty submenus ----).
Highlighted letters are hotkeys. Pressing <Y= includes, =N= excludes, <M> modularizes features.
Press <Escw<Esc> to exit, <?= for Help, </> for Search. Legend: [*] built-in [ ] excluded
<M> module < > module capable

55L support

lighttpd-mod-access Access restrictions module
lighttpd-mod-accesslog Access Llogging module
lighttpd-mod-alias Directory alias module
lighttpd-mod-auth Authentication module
lighttpd-mod-cgi CGI module
lighttpd-mod-cml Cache Meta Language module
lighttpd-mod-compress Compress output module
lighttpd-mod-evasive Evasive module
lighttpd-mod-evhost Exnhanced Virtual-Hosting module
Lighttpd-mod-expire Expire module
lighttpd-mod-extforward Extract client module
lighttpd-mod-fastcgl FastCGI module
Lighttpd-mod-flv_streaming FLV streaming module
Lighttpd-mod-magnet Magnet module
lighttpd-mod-mysql_vhost Mysql virtual hosting module
Lighttpd-mod-proxy Proxy module
lighttpd-mod-redirect URL redirection module
lighttpd-mod-rewrite URL rewriting module
lighttpd-mod-rrdtool module
lighttpd-mod-scgi SCGI module
lighttpd-mod-secdownload Secure and fast download module
Lighttpd-mod-setenv Environment variable setting module
Lighttpd-mod-simple_vhost Simple virtual hosting module
lighttpd-mod-ssi 551 module
lighttpd-mod-status server status display module
lighttpd-mod-trigger_bd4_dl Trigger before download module
Lighttpd-mod-userdir User directory module
lighttpd-mod-usertrack User tracking module
lighttpd-mod-webdav module

LN A

AR A A A AAAAAMAAAAAMAAAA

< Exit = < Help = < Save = < Load =




.config - OpenWrt Configuration
> Languages > PHP
PHP
Arrow keys navigate the menu. <Enters selects submenus ---= (or empty submenus ----).
Highlighted letters are hotkeys. Pressing <Y= includes, =N= excludes, <M> modularizes features.
Press <Escw<Esc> to exit, <?= for Help, </> for Search. Legend: [*] built-in [ ] excluded
<M= module < = module capable

PHP5 Hypertext preprocessor
[ ] PHPS Filter support (MNEW)
PHPS LIBXML support (NEW
Use system timezone data instead of php's built-in database (NEW
php5-cgi PHPS Hypertext preprocessor (CGI & FastCGI)
PHPS Hypertext preprocessor (CLI)
FastCGI startup script
PHPS Hypertext preprocessor (FPM) (HEW)
Calendar shared module (NEW)
shared module (NEW)
shared module (NEW)
shared module (NEW)
shared module (NEW)
shared module (NEW)
shared module (NEW)
shared module (NEW)
shared module (NEW)
shared module (NEW)
shared module (NEW)
shared module (NEW)
shared module (NEW)
shared module (NEW)
shared module (NEW)
shared module (NEW)
shared module
MySQL Improved Extension shared module
OPcache shared module (NEW)
shared module (NEW)
shared module (NEW)
PHP Data Objects shared module
PDO driver for MySQL shared module
PDO driver for PostgreSQL shared module
PDO driver for SQLite 3.x shared module (NEW)

php5-fastcgi
php5-fpm
php5-mod-calendar
php5-mod-ctype
php5-mod-curl

php5-mod-exif
php5-mod-fileinfo
php5-mod-ftp
php5-mod-od
php5-mod-gettext
php5-mod-gmp
php5-mod-hash
php5-mod-icony
php5-mod-json
php5-mod-ldap
php5-mod-mbstring
php5-mod-mcrypt
php5-mod-mysql
php5-mod-mysqli
php5-mod-opcache
php5-mod-openssl
php5-mod-pontl

php5-mod - pdo-mysql
php5-mod-pdo-pgsql
php5-mod-pdo-sqlite

L U

-
-
-
-
-
=
-
-
-
-
-
-
-
-
=
-
-

L

AR LA A A A A
L - W
L L A

L

php5-mod-pgsql
php5-mod-session
php5-mod-shmop

php5-mod-soap

php5-mod-sockets
php5-mod-sqlite3
php5-mod-sysvmsg
php5-mod-sysvsem
php5-mod-sysvshm

php5-mod-xml

AR A A A AAAAAAMAAAAA
L

php5-mod-zip

php5-mod-simplexml

php5-mod-tokenizer

php5-mod-xmlreader
phpS-mod-xmlwriter

PostgreSQL shared module (NEW)

Session
shared Memory

System V messages
System V shared memory
System V semaphore
Tokenizer

X¥MLReader
XMLWriter

< Help = < Save = < Load =

shared
shared
shared
shared
shared
shared
shared
shared
shared
shared
shared
shared
shared
shared

module (NEW)
module (MNEW)
module (NEW)
module (NEW)
module (NEW)
module (MEW)
module (NEW)
module (NEW)
module (NEW)
module (NEW)
module (MNEW)
module (NEW)
module (NEW)
module (NEW)




phpinfo() x

€ (0 192.168.32.51

@ ||Q search wBa U 3 a4

METCREFT ~ Seryices v |[Noinformationavailable]

php

System

Linux OpenWrt 3.18.29 #5 Thu Jun 16 17:24:09 CEST 2016 armv7|

Build Date

Jun 15 2016 21:24:50

Configure Command

‘Jconfigure' 'target=arm-openwrt-linux' '-host=arm-openwrt-linux' '-build=x86_&4-linux-gnu' "--program-
prefix="'"—program-suffix=""'—prefix=fusr' '——exec-prefix=/usr' '—bindir=/usr/bin' '-sbindir=/usr/sbin'
'-libexecdir=/usr/lib' '-sysconfdir=/etc' '--datadir=/usr/share' '-localstatedir=/var' --mandir=/usr/man’
‘-infodir=fusrfinfo' '--disable-nls' '--enable-cli' '--enable-cqgi' '--enable-fpm' '--enable-shared' '--disable-static'
'-disable-rpath' '—disable-debug' '-without-pear' '—with-config-file-path=fetc' '--with-config-file-scan-dir=/etc
/php5' '—disable-short-tags' '--with-zlib=/home/giometti/Projects/A5D3/openwrt/openwrt/staging_dirftarget-
arm_cortex-a5_uClibc-0.9.33.2_eabifusr' '-with-zlib-dir=/home/giometti/Projects/A5D3/openwrt/openwrt
[staging_dir/target-arm_cortex-a5_uClibc-0.9.33.2_eabifusr' --with-pcre-regex=/home/giometti/Projects
/ASD3/openwrt/openwrt/staging_dirftarget-arm_cortex-a5_uClibc-0.9.33.2_eabifusr' '--disable-phar
'disable-calendar' '--disable-ctype' '--without-curl' '--disable-fileinfo' '--without-gettext' '—disable-dom’'
'disable-exif' '--disable-ftp' '—without-gd' '--without-gmp' '--disable-hash' '-without-iconv' '--disable-json’
'-without-ldap' '—disable-mbstring' '—without-mcrypt' '—with-mysgl=shared,/home/giometti/Projects
[ASD3/openwrt/openwrt/staging_dirjtarget-arm_cortex-a5_uClibc-0.9.33.2_eabi/usr' '—with-
mysgli=shared,/home/giometti/Projects/A5D3/openwrt/openwrt/staging_dir/target-arm_cortex-a5_uClibc-
0.9.33.2_eabifusr/bin/mysgl_config' '--disable-opcache' '—~without-openssl' "--disable-pcntl' '—enable-
pdo=shared' '--with-pdo-mysqgl=shared,/home/giometti/Projects/A5D3/openwrt/openwrt/staging_dirftarget-
arm_cortex-a5_uClibc-0.9.33.2_eabifusr' '--with-pdo-pgsql=shared./home/giometti/Projects/A5D3/openwrt
Jopenwrt/staging_dirftarget-arm_cortex-a5_uClibc-0.9.33.2_eabifusr' '-without-pdo-sqglite’ '-without-pgsgl'
‘—disable-session’ '—disable-shmop' '--disable-simplexml' '--disable-soap’ '--disable-sockets' '—-without-
sglite3' '--disable-sysvmsg' '--disable-sysvsem' '--disable-sysvshm' '—disable-tokenizer' '—-disable-xml'
‘—disable-xmireader' --disable-xmiwriter' '—disable-zip' --disable-filter' '-disable-libxml' '—-with-system-
tzdata' 'build_alias=x86_64-linux-gnu' 'host_alias=arm-openwrt-linux' 'target_alias=arm-openwrt-linux'
‘CC=arm-openwrt-linux-uclibcgnueabi-gec' 'CFLAGS=-0s "-pipe’ '-march=armv7-a' '-mtune=cortex-a5' -fno-
caller-saves' '-fhonour-copts' '-Wno-error=unused-but-set-variable' -Wno-error=unused-result’ '-mfloat-
abi=soft' -Ifhome/giometti/Projects/ASD3/openwrt/openwrt/staging_dir/target-arm_cortex-a5_uClibc-
0.9.33.2_eabifusr/lib/libiconv-stubfinclude’ -Ifhome/giometti/Projects/ASD3/openwrt/openwrt/staging_dir
ftarget-arm_cortex-a5_uClibc-0.9.33.2_eabifusr/libflibintl-stub/include’ 'LDFLAGS=-L/home/giometti/Projects
[ASD3fopenwrt/openwrt/staging_dirftarget-arm_cortex-a5_uClibc-0.9.33.2_eabi/usr/lib "-L/home/giometti
[Projects/ASD3/openwrt/openwrt/staging_dirftarget-arm_cortex-a5_uClibc-0.9.33.2_eabiflib’ -L/home
[giometti/Projects/ASD3/openwrt/openwrt/staging_dir/toolchain-arm_cortex-a5_gcc-4.8-linaro_uClibc-
0.9.33.2_eabifusr/lib’ "-L/home/giometti/Projects/ASD3/openwrt/openwrt/staging_dir/toolchain-arm_cortex-
a5_gcc-4.8-linaro_uClibc-0.9.33.2_eabi/lib' '-L/home/giometti/Projects/ASD3/openwrt/openwrt/staging_dir
ftarget-arm_cortex-a5_uClibc-0.9.33.2_eabifusr/libflibiconv-stub/lib’ -L/home/giometti/Projects
[ASD3fopenwrt/openwrt/staging_dir/target-arm_cortex-a5_uClibc-0.9.33.2_eabi/usr/lib/libintl-stub/lib*
'CPPFLAGS=-Ifhome/giometti/Projects/A5D3/openwrt/openwrt/staging_dir/target-arm_cortex-a5_uClibc-
0.9.33.2_eabifusr/include -Ifhome/giometti/Projects/ASD3/openwrt/openwrt/staging_dir/target-arm_cortex-
a5_uClibc-0.9.33.2_eabifinclude’ -Ifhome/giometti/Projects/ASD3/openwrt/openwrt/staging_dir/toolchain-
arm_cortex-a5_gcc-4.8-linaro_uClibc-0.9.33.2_eabifusr/include’ -Ifhome/giometti/Projects/A5D3/openwrt
fopenwrt/staging_dirftoolchain-arm_cortex-a5_gcc-4.8-linaro_uClibc-0.9.33.2_eabifinclude’ "-Ifhome/giometti
[Projects/ASD3/openwrt/openwrt/staging_dirftarget-arm_cortex-a5_uClibc-0.9.33.2_eabifusr/lib/libicony-
stubfinclude’ -Ifhome/giometti/Projects/ASD3/openwrtfopenwrt/staging_dir/target-arm_cortex-a5_uClibc-
0.9.33.2_eabifusr/lib/libintl-stub/finclude’ ‘'CXX=arm-openwrt-linux-uclibcgnueabi-g++' "CXXFLAGS=-05
"-pipe’ -march=armv7-a' '-mtune=cortex-a5' '-fno-caller-saves' '-fhonour-copts' "-Wno-error=unused-
but-set-variable' '-Wno-error=unused-result’ '-mfloat-abi=soft’ -Ifhome/giometti/Projects/ASD3/openwrt
fopenwrt/staging_dirftarget-arm_cortex-a5_uClibc-0.9.33.2_eabifusr/lib/libiconv-stubfinclude’ *-I/home
fgiometti/Projects/ASD3/openwrt/openwrt/staging_dir/target-arm_cortex-a5_uClibc-0.9.33.2_eabifusr/lip
flibintl-stubfinclude’

Server API CGI/FastCGI
Virtual Directory Support disabled
Configuration File (php.ini) Path fetc
Loaded Configuration File fetc/php.ini
Scan this dir for additional .ini files fetc/php5

Additional .ini files parsed

fetc/php5/mysql.ini, fetc/phpS/mysaqli.ini, fetc/php5/pdo.ini, fetc/php5/pdo_mysql.ini, fetc/php5
/pdo_pgsqgl.ini




http://192...0 dump.php *

€ 192.168.32.51 e » =

AMTEREFT ~  Seryicesv | [Noinformation available]

OpenWRT PHP demo

t n v

2016-06-16 15:50:39 | temp | 21.5

http://192...0 dump.php =

€ 192.168.32.51 e » =

SIETCREFT Servicesv | [Noinformation available]

OpenWRT PHP demo

t n v
2016-06-16 15:50:39 | temp | 21.5
2016-06-16 16:22:32 | lamp | on




.config - OpenWrt Configuration

» Applications

Applications

Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus
----). Highlighted letters are hotkeys. Pressing <¥Y= includes, <N excludes, <M=
modularizes features. Press <Escs<Esc> to exit, <?> for Help, </> for Search.
Legend: [#*] built-in [ ] excluded =M> module = > module capable

4% helloworld

< Exit > < Help> < Save »

< Load =

B viororaren
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Chapter 6: General Purposes Input Output signals — GPIO

19

JP4

LED

20




19

19

JP3

20

JP4




Chapter 7: Serial Ports and TTY Devices - TTY

Serial device
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BeagleBone Black
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.config - Linuxfarm 4.4.6 Kernel Configuration
» Device Drivers > MNetwork device support
Network device support
Arrow keys navigate the menu. <Enter> selects submenus ---= (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <¥Y=>
includes, <N» excludes, <M> modularizes features. Press <Escs<Escs to
exit, =7 for Help, <> for Search. Legend: [#*] built-in [ ]

PPP (point-to-point protocol) support

5LIP (serial line) support

C5LIP compressed headers

keepalive and linefill

5ix bit SLIP encapsulation

USBE Network Adapters ---=

Wireless LAN ---=

#*% Fnable WiMAX (Networking options) to see the WiMAX driv
Han interfaces suppo

ISDN support ----

< Exit > < Help > < Save = < Load =




Chapter 8: Universal Serial Bus - USB
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.config - Linuxfarm 4.4.7 Kernel Configuration
= Device Drivers > USB support > USB Gadget Support
USB Gadget Support .
Arrow keys navigate the menu. <Enter> selects submenus ---= (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <¥Y=>
includes, <N» excludes, <M> modularizes features. Press <Escs<Escs to
exit, <7 for Help, <> for Search. Legend: [#*] built-in [ ]

{-- USB Gadget Support
[ 1 Debugging messages (DEVELOPMENT)
[ 1 Debugging information files (DEVELOPMENT)
[ 1 Debugging information files in debugfs (DEVELOPMENT)
(568) Maximum VBUS Power usage (2-588 mA)
(2} HNumber of storage pipeline buffers
USB Peripheral Controller ---=
<M= USB Gadget Drivers
<M= 5B functions configurable through configfs
[#] Generic serial bulk injfout
Abstract Control Model (CDC ACH)
Object Exchange Model (CDC OBEX)
Network Control Model (CDC NCM)
Ethernet Control Model (CDC ECM)
Ethernet Control Model (CDC ECM) subset
RHDIS
Ethernet Emulation Model (EEM)
Phonet protocol
Mass storage
Loopback and sourcesink function (for testing)
Function filesystem {(FunctionFs)
fudio Class 1.8
fudio Class 2.8
MIDI function
HID function
USB Webcam function
Printer function
Gadget Fero (DEVELOPMENT)
HHP Test Device
Audio Gadget
UAC 1.8 (Legacy)
Ethernet Gadget (with CDC Ethernet support)
RNDIS support
Ethernet Emulation Model (EEM) support
Metwork Control Model (NCHM) support
Cadget Filesystem
Function Filesystem
Include configuration with CDC ECM (Ethernet)
Include configuration with RNDIS (Ethernet)
Include 'pure” configuration
Mass Storage Gadget
ISB Gadget Target Fabric Module
serial Gadget {with CDC ACM and CDC OBEX support)
MIDI Gadget
Printer Gadget
C(DC Composite Device (Ethernet and ACM)
Mokia composite gadget
C(DC Composite Device (ACM and mass storage)
Multifunction Composite Gadget
FNDIS + CDC Serial + Storage configuration
DC Ethernet + CDC Serial + Storage configuration
HID Gadget
EHCI Debug Device Gadget
)SB Webcam Gadget

Lo O O O R
e b e e e e e e e e e e e e e L

< Exit > < Help > < Save = < Load >




Chapter 9: Inter-Integrated Circuits - 12C
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Chapter 10: Serial Peripheral Interface - SPI

Master Slave
: ' MOSI : ‘
L} ] )t L]
. MSB LSB . ' MSB LSB :
: Shift Register W r—11S0 : Shift Register (J !

: T '
' Clock ' SCLK
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Chapter 11: 1-Wire - W1

Parasite Mode

< > >

Time to charge Time for data transfer
internal Capacitor

Normal Mode

Power

< >

Time for data transfer




VCC

4.7k H SL%A_\\;\I/E":EL}

1-Wire
SLAVE 2

1-Wire
MASTER

1-wire
GND

Standard case Waterproof case
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Chapter 12: Ethernet Network Device - ETH




Chapter 13: Wireless Network Device - WLAN
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Chapter 14: Controller Area Network - CAN

NODE NODE ceo e NODE
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Chapter 15: Sound Devices - SND

Audio interface

CPU CODE Loudspeaker
oo TTEEEEEEEEE Y g TTEEEEEEEEE Y
" Ll " "
. L] L) L] L]
Audio data | , H H
L] ] . L] L]
for the | -- Audio 125 data - --
o >
userspace |
pace, i- ] Control 12C data ' :
4 3 > .
' ! Control GPIO data ): !
: -=l | - -l
' B ' '
' : ' '
' ' ' '
' ' ' '
' : ' '
L L] laccacscsscscscccacscaaans 1
Microphone
BATTERY 1.8V 1.2V 12S/TOM 12c
; STEREO DIGITAL STEREO LINE OUTPUT (((ﬁ},
‘ DIGITAL : MICOPHONE P p——— p— CLASS AB AMPLIFIER : :
: H SINGLE ENDED) |} »! :
: MICROPHONE i ‘ MANAGEMENT ‘ INTERFACE ‘ ‘ REGISTERS ‘ ¢ V[ UNe OuTRUT
: | LR g TR L TR ] ] b OR --nneeeee I IR ;
iy R 4@.)) : MICROPHONE 1 | | SPEAKER LEFT : e :
| 5 PREAIPFGA | “orrerenmy | | | recever |
| ANALOG : (DIFFERENTIAL) : :
LINE INPUT ‘ :
| MICROPHONE : FLEXSOUND DSP | EARPIECE
; * DIGITAL BIQUAD FILTER :
; H MICROPHONE 2 (RECORD) SPEAKERLEFT | | _:
i Ay R ) | 3 _[T] PREAMPIPGA « 7-BAND PARAMETRIC 1 CLASS D AMPLIFIER : 5
; F1y ] | orereRenTAL EQUALIZER (PLAYBACK) (DIFFERENTIAL) = :
| ANALOG : * DYNAMIC RANGE CONTROL [ o] i SPEAKER |
1 LINEINPUT | PLAYBACK L LEFTIRIGHT
i MICROPHONE : || LINE INPUT APGA ( ) SPEAKERRIGHT | | ¢ :
; : || (DIFFERENTIAL OR [ : DIGITALFILTERING CLASS D AMPLIFIER 3 :
3 : || SINGLE-ENDED) * DIGITAL GAIN/LEVEL DIFFERENTIA) [T :
i A R )) I CONTROL 3 ;
: K - :
{ ANALOG | NEINPUT [ LINE INPUT B PGA STEREO HEADPHONE | | .} :
| MICROPHONE ; {DIFFERENTIAL OR [ [ CLASS HAMPLIFIER 3 :
. |- SINGLE-ENDED) [SINGLE ENDED) ™ '
W A T MAX3E090
: ! OR :

{ -POLE (TRS) 4-POLE (TRRS) !
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LINEIN_R—pm

MP3/FM Input Analog In
LINEIN_L—»] (Stereo

MIC IN/Speech |—MIC_IN—a] LineIn.
- MIC) »<ADC
Recognition MIC_BIAS—]

——125_DIN—p
Application [®-12S_LRCLK—= o5 | | Audio
Processor le—125_SCLK—m]| Interface - | Switch
—[2S_DOUT—

> Headphone /

Line Out
w/ volume

HP_R—»]

Headphone

HP L— |

—SYS MCLK—» PLL

Audio

| Processing

12C/SPI Control

—LINEOUT_R—
—LINEOUT_L—

Speaker
Amp/Docking
Station/FMTX

AlsaMixer v1.6.28
imx6-wandboard-sgtl5000

[Playback]
Headphone [dB gain: -20.006, -20.80]

2323 T5<>T5 ]
Headphon Headphon  PCH Mic

]

MIC_IN

Capture Capture Capture
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Created by SoX
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Created by SoX
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AlsaMixer v1.8.28
USE PnP Sound Device
USE Mixer
[all]
Speaker [dB gain: -208.13, -20.13]

Auto Gainm Control
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File Channel Trigger Scope

No Trigger
Soundcard
Line

Channel 2
1/1
0 '

Rig ﬂx

Channel 3

Channel 4

100 us/div

Help

fps: 10
(7)Help
RUN

Channel 5

Channel 8




File Channel Trigger Scope Help

Rising Trigger @ 0 fps: 11
Soundcard Left Mix (?)Help
Line RUN
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File Channel Trigger Scope Help

Rising Trigger @ 0 fps: 11
Soundcard Left Mix (?)Help
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Chapter 16: Video devices - V4L

Video interface

L CODEC ...
' ' : H
Video data |} i ) : CccD
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B MJPG-streamer

€ () 192.168.7.2

AIETCRAFT" +  Services v ’[Noinformation available]

MJPGStreamer Demo Pages
a ressource friendly streaming
application

Home
Static
Stream
Jva
Javasaipt
VideolAN
Control

Version info:
v0.1 (Okt 22, 2007)

About

Details about the M-JPEG streamer

Congratulations

You sucessfully managed to install this streaming webserver. If you can see this page, you can
also access the stream of JPGs, which can criginate from your webcam for example. This
installation consists of these example pages and you may customize the look and content.

The reason for developing this software was the need of a simple and ressource friendly
streaming application for Linux-UVC compatible webcams. The predecessor uvc-streamer is
working well, but i wanted to implement a few more ideas. For instance, plugins can be used
to process the images. One input plugin copies images to a global variable, multiple output
plugins can access those images. For example this webpage is served by the output_http.so
plugin.

The image displayed here was grabbed by the input plugin.
The HTTP request contains the GET parameters
action=snapshot. This reguests one single picture from the
image-input. To display another example, just click on the
picture.

Aboutthe examples

To view the stream with any browser you may try the javascript or java subpages. Firefox is
able to display the M-JPEG-stream directly.

Aboutthissenver

This server is running a software written for the MJPG-streamer project. The MJPG-streamer
developers can not be made responsible for installations of this software.

© The MJPG-streamer team | Design by Andreas Vikiund




B MJPG-streamer x

€ (0 192.168.7.2/stre: @ | |Q search w B8 »

AWTCREFT v Servicesv | [Noinformation available]

MJPG-Streamer Demo Pages
a ressource friendly streaming Shmm

application
Display the stream
Home
Static Hints
Stream This example shows a stream. It works with a few browsers like Firefox for example. To see a

simple example click here. You may have to reload this page by pressing F5 one or more

Java times.

Javasaipt
Videol AN Source snippet

Contol <img src="/?action=stream”™ />
Version info:

v0.1 (Okt 22, 2007)

© The M)PG-streamer team | Design by Andreas Vikiund




C (JPEGImage, 320 x ...

192.168.9.2

AIETCREFT" v Servicesv | [Noinformation available]

Transferring data from 192.168.9.2...




Motion 3.2.12+git2014... x

L 192.168.9.2 c » =

JIETCREET v Servicesv | [Noinformation available]

Motion 3.2.12+¢it20140228 Running [1] Threads
All




Motion 3.2.12+git2014... x

L 192.168.9.2 c » =

AIBTCREFT ~  Seryicesv | [Noinformation available]
<- back

Thread 0

e daemon = off

process id file = /var/run/motion/motion.pid
setup_mode = off

logfile = (not defined)

log level = 6

log _type = all

videodevice = /dev/video(

v412 palette = 15

input = -1

norm = 0

frequency = 0

rotate = 0

width = 320

height = 240

framerate = 2

minimum frame time = 0
netcam url = (not defined)
netcam userpass = (not defined)
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Chapter 17: Analog-to-Digital Converters - ADC
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Chapter 18: Pulse-Width Modulation - PWM

Amplitude
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Chapter 19: Miscellaneous Devices
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OEM UHF Multiregional Compact Reader

P.N. WAS2BBXAAAAA
S.N. Refer to bar code label
FCC ID UVECAENRFIDO168
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/RESET
GPI/O 0
GPI/O 1
GPI/O 2
GPI/O 3
TST_REC
USB_PUP
RXD
TXD
GND
GND

RFID
Reader

35

J19

(Tt rrertrrrrrin

36




OpenZWave Contro... x

192.168.7.2 e W a + & =

AIETCREFT Seryices v

OpenZWave Control Panel

Controller interface Controller Status Backup Controller
Device name Home Id Save..
use - Controller Mode
Node Count
Close Initialize
SUC Node
Network
Select an operation: "
Controller
Select an operation: '|
Functions
Selectan operation: -
Devices
Node id Basic Type Generic Type Product Name Location Value Last Heard Status

Current Values

Configuration

information

JLog output




OpenZWave Contro... x

i1 192.168.7.2:¢

BETCREFT  Servicesv |

OpenZWave Control Panel

Controller interface Controller Status Backup Controller
Device name IdevityACMO Home Id e4056d54 save...
UsB = Controller Mode suc Changes need saving...
Node Count 3
Reset Soft Reset Close Initialize
SUC Node 1
Network
Select an operation: V‘
Controller
Select an operation: ~|
Functions

Select an operation: "

Devices

Node id Basic Type Generic Type Product Name Location Value Last Heard Slatus
1*LBR Static Controller Static PC Controller Sigma Designs UZB Z-Wave USB Adapter 356:10 PM Ready
9LBR Routing Slave Binary Switch off 3:56:05 PM Probe

10LBR Routing Slave Routing Binary Sensor off 3:56:09 PM Probe

Current Values

Configuration

Information

Log output

2016-10-10 13:54:44.257 Always, OpenZwave Version 1.4.2277 Starting Up
2016-10-10 13:56:04.775 Info. Settino Uo Provided Network Kev for Secure Communications




. OpenZWave Contro... x

& (©]192.168.7.2:2080 @ | |Q search W a ¥ A =

AercREFT - services~ |

OpenZWave Control Panel

Controller interface Controller Status Backup Controller
Device name IdevittyACMO Home Id 24036d54 Save...
UsB M Controller Mode suc Changes need saving...
Node Count 3
Reset Soft Reset Close Initialize
SUC Node 1
Network

Select an operation: j

Controller

Add Device j

Go
Add Device: command has completed successfully.
Functions

Select an operation: j

Devices
Node d Basic Type ‘Generic Type Product Name Location Value Last Heard Status
1°LBR Static Controller Static PC Controller Sigma Designs UZB Z-Wave USB Adapter 45031 PM Ready
9LBR Routing Slave Binary Swilch FIBARO System FGWPE Wall Plug on 451:09PM Ready
10LEBR Routing Slave Routing Binary Sensor off 45032 PM Dead
Configuration
Information

Log output



OpenZWave Contro... x

& (©]192.168.7.2:8080

AIETCREFT Seryices v
1*LBR Static Controller Static PG Controller Sigma Designs UZB Z-Wave USB Adapter
9LBR Routing Slave Binary Switch FIBARO System FGWPE Wall Plug
10LBR Routing Slave Routing Binary Sensor
Always on function:
Current Values Y |
Remember device status after power failure:
Reaction to alarms:
Information Wall Plug's response to alarm frames:
Alarm duration:
Immediate power report:

‘Standard power load reporting:

Power reporting frequency:

Reporting changes In energy consumed by controlied devices:

Time period between reports on power load and energy consumption.:

Metering energy consumed by the Wall Plug fiself:

DOWN value: [

UP value:

Action in case of exceeding defined power values:

Power load, which when exceeded, makes the LED ring flash violet.:

colour when device is on:

LED ring

LED ring colour when device Is off:

LED ring illumination colour at the Z-Wave network alarm detection. :

T E 9 ¥+ @

4:50:31 PM Ready
on 4:51:38 PM Ready
off 4:50:32 PM Dead

function inactive ~

‘Wall Plug memorizes its state after a power failure

| ALARM ALL

~

No reaction

600

Submit

80

Submit

15

Submit

30

Submit

10

Submit

3600

Submit

function inactive v

300

Submit

500

Submit

2 and 3 combined

Using full spectrum of available colorus

25000

Submit

illumination turned off completely v

| FD rina flashes red / blue / white ~







OpenZWave Contro... x

192.168.7.2 ¢

AIETCREFT Seryices v

OpenZWave Control Panel

Controller interface Controller Status Backup Controller
Device name idewityACMO Home Id e4056d54 Save.
UsB B Controller Mode suc Changes need saving
Node Count 3
Reset Soft Reset Close Initialize
SUC Node 1
Network
Select an operation: "
Controller
Add Device '|

‘Add Device: command has completed successfully.

Functions
Select an operation -
Devices
Node d Basic Type Generic Type Product Name Location Value Last Heard Status
1*LBR Static Controller Static PC Controller Sigma Designs UZB Z-Wave USB Adapter 45031 PM Ready
9LBR Routing Slave Binary Swilch FIBARO System FGWPE Wall Plug on 45630 PM Ready
10LBR Routing Slave Routing Binary Sensor Aeotec DSB0S Multisensor on 45734 PM Ready
=
Temperature: 143
Configuration
c
nformation Luminance:| 7

Relative Humidity: -,




