m AXIOMTEK

IFBlZZ

SoftwareUs er 6s Manua



Disclaimers

This manual has been carefully checked and believed to contain accurate information.
Axiomtek Co., Ltd. assumes no responsibility for any infringements of patents or any third
party® rights, and any liability arising from such use.

Axiomtek does not warrant or assume any legal liability or responsibility for the accuracy,
completeness or usefulness of any information in this document. Axiomtek does not make any
commitment to update the information in this manual.

Axiomtek reserves the right to change or revise this document and/or product at any time
without notice.

No part of this document may be reproduced, stored in a retrieval system, or transmitted, in
any form or by any means, electronic, mechanical, photocopying, recording, or otherwise,
without the prior written permission of Axiomtek Co., Ltd.

Trademarks Acknowledgments

Axiomtek is a trademark of Axiomtek Co., Ltd.

Windows® is a trademark of Microsoft Corporation.

Other brand names and trademarks are the properties and registered brands of their
respective owners.

a Copyright 2016 Axiomtek Co., Ltd.
All Rights Reserved
December 2016, Version A2

Printed in Taiwan



Table of Conte nts

DISCIAIMEIS ..t e e i
Chapter 1 Introduction ... e 1
3 O S o 1= Tod 1 o= 11 [0 SO 2
Chapter 2 Getting Started oo, 5
2.1  Connecting the IFBL22 ......cooo i 5
21.1 Serial CONSOIE .....eiii et 7
2.1.2 SSH OVEr ETNEINEL ....eeiiiiiiiee e 9
2.2 How to Develop a Sample Program .........cccccovviiiiiieieeceieeiiceee e 11
221 Install YOCO TOOIChAIN .......ccoiiiiiiiiiiii e 11
2.2.2 Setting Up the Cross-Development Environment....................ooooeeeeeen. 13
2.2.3 Write and Compile Sample Program.........c.occcceeiviieeiniiee e 13
2.3 How to Put and Run a Sample Program...........ccccccuviiiiiiniinnininnnnnne 14
231 AT T e I PRSPPI 14
2.3.2 Via USB FIash DIiVe........ccoiiiiiiiiiiic e 16
2.3.3 VI TETP ettt be e e nnne e 17
2.4  HOW t0O RECOVEINY SYSTEIM ...iiiiiiiiiiiiii e 18
24.1 Via run_rescue System Script (under Linux System) ..........cccceevvvveeennnnn. 18
24.2 Via rescue.scr Script (Under U-Doot) ..., 18
2.5 How to Update SYSteM ....ccoiiiiiiiiiece e 19
251 Via USB FIash DIiVe........ccoiiiiiiiiiiicc e 19
Chapter 3 The Embedded Linux ..., 23
3.1 Embedded Linux Image Managing .........ccccevvvrvuiiiieeeeeeieeeiiiee e 23
311 SYSEEM VEISION ...eiiiiiiiiii ittt e e 23
3.1.2 SYSEM TIME. .o 23
3.1.3 INtErNal RTC TIME ..eeiiiiiieiie ettt 23
3.14 EXtErnal RTC TiME ...oviiiiiiiee ettt e e 24
3.15 WaLChAOG HIMET ... 24
3.1.6 Adjusting SYStEM TIME....ciiiiiiiie e 24
3.17 LEDS CONMIOL...eeiiiiiiiiiee ettt snnee e 25
3.2 NEIWOTKING ettt 26
3.21 FTP T File Transfer ProtoCol ..........coueeiiiiiiiiiiiiiee e 26
3.2.2 TFTP T Trivial File Transfer Protocol.........c.ccocceiiiiiiniiiiee e, 26
3.2.3 NFS T Network File SYSIEM ... 26
3.24 How to use 3G or 4G module (OpLioNal) ........ccueeeiiiiieeiiiiiiee e 27
3.25 How to use Wi-Fi module (Optional) ...........ceiiiiiiiiiiiiiiiieeeee e 31



Chapter 4 Programming Guide  ........ccociiiiiiiene, 33

4.1  librsb10X API FUNCLIONS oooiiiiiiieeeeee 33
4.2 Compile DEmMO Program ... 40
421 Install IFB122 1/O LiBrary ......ccveeeieeiii i siveee e 40
4.2.2 RUN dEMO PrOGram ....ccoiiiiiiiiiiiee ettt e e sbree e 41
Chapter 5 Board Support Package (BSP) .............. 43
5.1 Host Development System Installation ............ccccccciiiiiiiiiiiiiiiinnnns 43
511 INSEAIl HOSt SYSTEIM....ceiiiiiiiiiiiiie ettt 43
5.1.2 Install YOCtO DeVEIOPMENT........uviiiiie i 44
5.2 U-BOOtfOr IFBL22. ... 48
521 Booting the System with an NFS Filesystem .........cccoooviiiiiiiiiiiiiiiicieeeeen, 48
5.2.2 Booting the System from eMMC (IFB122 default) ..........cccccovviveiiiiinennnns 49
523 Booting the Rescue System from eMMC .........cccoooiiiiiiiiiiiiiiiee e, 49
Appendix Frequently Asked Questions ................. 51
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Chapter 1
Introduction

The extreme compact IFB122 supports the low power RISC-based module (i.MX6UL)
processor with extended temperature range of -40°C to +70°C for using in wide range
operating environments. Multiple built-in serial ports, high-speed LANs and USB 2.0 ports
enable fast and efficient data computation, communication and acquisition. Its digital 1/O
feature provides users with the convenience of digital devices connection. Besides, Its
compact size with Din-rail mounting allows for easy installation into control

This userds manual i spreinstalled tn hF8122 Thie entbddded Liux is u x
derived from Linux Yocto Board Support Package, which is based on Linux Kernel 3.14.52 and
our hardware patches to suit IFB122.

Software structure

The preinstalled embedded Linux image is located in eMMC Flash memory which is
partitioned and formatted to accommodate boot loader, kernel and root filesystem. It follows
standard Linux architecture to allow user to easily develop and deploy application software that
follows Portable Operating System Interface (POSIX).

To facilitate user program in monitoring and controlling I/O device such as DIO, Watchdog
Timer, the IFB122 includes dibrsb10x.sobshared library.

In addition to ext3 and ext4 file system, this embedded Linux kernel is compiled with support
for NFS, including server-side, client-side functionality and dRoot file system on NFSé Using an
NFS root mount we have several advantages such as:
The root file system is not size-restricted by the device® storage like Flash memory.
Change made to application files during development is immediately available to the
target device.

For connectivity, this image includes most popular internet protocols, some servers and utilities
not only making it easy for downloading/uploading files (Linux kernel, application program) or
for debugging, but also communicating to outside world via Ethernet, WiFi and 3G.

For the convenience of manipulating embedded Linux, this image includes lots of popular
packages such as busybox, udev, etc.

Introduction 1
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Hardware (CPU, Memory, Ethernet, USB --- 1/O)

1.1 Specifications

OS: Linux
A Kernel: 3.14.52 (with NXP and Axiomtek hardware modified patch)

Support Protocol Types

A ICMP.

A TCP/IP.

A UDP, DHCP, Telnet, HTTP, HTTPS, SSL, SMTP, NTP, DNS, PPP, PPPoE, FTP,
TFTP, NFS.

Shell

A Bash

Support storage format
A FAT32 /FAT/EXT2/EXT3/EXT4

BSP: IFB122-LINUX-bsp

AxTools
Image

Yocto patches
Toolchain

> > > >
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Daemons

A
A

Telnetd: Telnet server daemon
FTPD: FTP server daemon

Utilities

> > >

Telnet: Telnet client program
FTP: FTP client program
TFTP: Trivial File Transfer Protocol client

Packages

> > > > >

> >

p=

Busybox(1.23.1): Small collection of standard Linux command-line utilities

udev: A device manager for Linux kernel

dosfstools : Utilities for making and checking MS-DOS FAT file system

e2fsprogs: A set of utilities for maintaining the ext2, ext3 and ext4 file systems
ethtool: A Linux command for displaying or modifying the Network Interface
Controller (NIC) parameters

i2c-tools : A heterogeneous set of 12C tools for Linux

procps : Utilities to report on the state of the system, including the states of running
processes, amount of memory

wireless-tools: A package of Linux commands (simple text-based utilities/tools)
intended to support and facilitate the configuration of wireless devices using the
Linux Wireless Extension

Development Environment

A

A

A

Host OS/ development OS: Ubuntu 14.04 LTS 32/64bit

kernel: version: 4.2.0-42

machine running Ubuntu, the minimum hard disk space required is about 50 GB for
the X11 backend. It is recommended that at least 120 GB is provided, which is
enough to compile all backends together.

Toolchain/ cross compiler: ARM, gcc-4.9.2 (Yocto project 1.8.1 Fido)

HW& Lib (Hardware& Library)

A

A

Digital I/O

- Read digital input

- Write digital output

COM

- RS-232/422/485 mode setting(Default RS232)

Introduction
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A

Note

Relay
Set relay high or low.

1. All specifications and images are subject to change without notice..
http://www.axiomtek.com/Default.aspx?Menuld=Products&Functionld=ProductVi

ew&ltemld=17865&upcat=134

2. Command definition:

Command Definition Example
Ex: => setenv ipaddr 192.168.1.103
=> U-Boot Meaning: U-Boot setenv ipaddr
192.168.1.103
Ex: ~$ sudo apt-get install subversion
~$ Host PC Meaning: To command sudo apt-get
install subverhsion on host PC
Target Ex: ~# /etc/run_rescue
~# (IFB122): Meaning: To command /etc/run_rescue
' on IFB122

Introduction
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Chapter 2
Getting Started

2.1 Connecting the IFB122

The power
Please check you power as below:
1. DC input range 9~48V
2. DC Terminal Block

Pin DC Signal Name ; :
1
2 N/A
1 2 3
Power-

Console Port
For user setting with debug. You can find TB10 pins for console port as below table.
Connected to DIO terminal Block

O
o —+
9 —on
ol —on
S —oo
oo —-
[0l FAULT
oy
oY —an
B Red GND [o)l—m
o —m
b — Green RX o
B — Vellow TX :,‘-

IFB122 DIO Terminal Block

TB18 Pin No. | Signal name Meaning
1 COM+ Plus Common for DIO
2 DIO
Digital Input
3 DI1
4 DO Digital Output
5 COM- Minus Common for DIO
6 Relay+
Relay Out
7 Relay-
8 GND
9 Console RX For Console Port
10 Console TX

Getting Started 5
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You can connect the IFB122 to personal computer (PC) in two ways:

Serial RS-232 console
SSH over Ethernet

Ethernet Hub

Development PC % “ |

. % RS-232 192.168.0.254
Console cable
192.168.0.3

Please download below data from Axiomtek& website as below list if you have the
demand.
- BSP support package.

http://www.axiomtek.com.tw/

Note

6 Getting Started


http://www.axiomtek.com.tw/

IFB122 Linux User® Manual

2.1.1 Serial Console

The serial console is a convenient interface for connecting IFB122 to PC. First of

all, it is very important to make sure that your desktop connects to IFB122 by
console cable. Please set the system as follows:

Baudrate: 115200 bps
Parity: None

Data bits: 8

Stop bit: 1

Flow Control: None

Here we use PUTTY to setup and link to the IFB122. Learn how to do it with these step
by step instructions:

1. Open PuTTY and choose &erialfas the connection type.

s = ™
#R PuTTY Configuration i @lﬂ_ﬁj
Category:
[=)- Session L Basic options for your PuTTY session
: Tb Foglging Specify the destination you want to connect to
7 éf-mKI::boa il Serial line Speed
- Bell com1 115200
Features Connection type: ~ — F
=) Window 3Raw () Telnet ) Rlogin () SSH
| i Appea@nce Load, save or delete a stored session |
- Behaviour
- Translation Saved Sessions
- Selection
- Colours -
Default Settings
=) Connection com3.115208 L_Eid__} i
Data COM4-115200
- Proxy MPCDevelop
NA-811
~ Telnet SBCBARTS feiels
- Rlogin rBOX630
(- SSH
g Close window on exit:
() Always ") Never (@ Only on clean exit
[ Mot | Heb | [ open J[ cancel |
~ E— —)

2. Configure the serial port correctly (see image below). Click Open and power on the

IFB122.
r N
& PuTTY Configuration lM
Category:
[=)- Session Options controlling local serial lines
-~ Logging Select a serial line
=) Teminal —
- Keyboard Serial line to connect to com1
P aaiEes Configure the serial line
£ Window Speed (baud) | 115200
- Appearance .
Behaviour Dottt ‘ 8
Translation Stop bits 1
B Pan e ]
- Colours arty [Nore  ~]
[=)- Connection Flow control |
- Data y

- Proxy
Telnet
Rlogin

(- SSH

[ About J [ Help ' Open Cancel

L =

Getting Started 7
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3. The Bootloader default booting system from eMMC.

U-Boot 2015.04-imx v2015.04 3.14.52 1.1.0 ga (Jul 14 2016 - 19:30:14)

Freescale i.MX6UL revl.1l at 396 MHz
Temperature 46 C
Reset cause: POR
: RSB1OX
ready
256 MiB
PFUZE300 DEV_ID=0x30 REV_ID=0x11
FSL SDHC: @, FSL SDHC: 1
serial
serial
serial
switch to partitions #0, OK
mmcl(part @) is current device
Net: FECO
Normal Boot
Hit any key to stop autoboot: ©
switch to partitions #0, OK
mmcl(part ©) is current device
switch to partitions #0, OK
mmcl(part ©) is current device

4. If connection is established successfully, you should see the following image.

starting syslogd/klogd: done

Starting internet superserver: xinetd.

* Starting Avahi mDNS/DNS-SD Daemon: avahi-daemon
...done.

Starting Telephony daemon

Set COM1 type to RS232

Set COM2 type to RS5232

Starting Linux NFC daemon

Poky (Yocto Project Reference Distro) 1.8.1-2 axiomtek /dev/ttymxc@®

axiomtek login: libphy: 20b4000.ethernet:@e@ - Link is Up - 100/Full
IPv6: ADDRCONF(NETDEV_CHANGE): ethil: link becomes ready

Poky (Yocto Project Reference Distro) 1.8.1-2 axiomtek /dev/ttymxc@®

axiomtek login:

5. Tologin, please enter 6 r o{witho@it password).

Starting internet superserver: xinetd.

* Starting Avahi mDNS/DNS-SD Daemon: avahi-daemon
...done.

Starting Telephony daemon

Set COM1 type to RS232

Set COM2 type to RS232

Starting Linux NFC daemon

Poky (Yocto Project Reference Distro) 1.8.1-2 axiomtek /dev/ttymxce

axiomtek login: libphy: 20b4006.ethernet:80 - Link is Up - 100/Full
IPv6: ADDRCONF(NETDEV_CHANGE): eth1l: 1ink becomes ready

Poky (Yocto Project Reference Distro) 1.8.1-2 axiomtek /dev/ttymxc®

axiomtek legin: root
root@axiomtek:~#

8 Getting Started
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2.1.2 SSH over Ethernet

Now, we are going to connect the IFB122 to PC over Ethernet. The following illustrations
show how to do it under Windows® and Linux environment.

CL IFB122 LAN2 default IP address is 192.168.0.254.

Note+

For Windows® users:

1. Here we also use PuTTY to setup and link. Open PuTTY and choose &SHéas the

connection type. Then set the IP address to 192.168.0.254 and click Open.

#R PuTTY Configuration ? R
Category:
=) Session Basic options for your PuTTY session
Logging Specify the destination you want to connect to
Tl Host Name (o IP address) P
Keyboard lost Name (or |IP address) ort
Bell 192.168.0.254 22
Features Connection type:
=) Window Raw Telnet Rlo ") Serial
wpea@nce Load, save or delete a stored session
Behaviour
Translation Saved Sessions
Selection
Colours Default Settings ‘ Load |
=1~ Connection COM3-115200 ——
Data COM4-115200
Proxy MPCDevelop ‘ Sae ‘
NA-811
Telnet SBCBAS15 ‘ Delete |
Rlogin
+- SSH
ekl Close window on exit:
Always Never @) Only on clean exit
‘ About ‘ ‘ Help ‘ '[ Open ][ Cancel ‘
v |

2. If connection is established successfully, you should see the following image.

2

- cEN

192.168.0.254 - PuTTY °

Getting Started
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3. Tologin IFB122, please enter dootd(with no password).

2 192.168.0.254 - PuTTY # - D

For Linux users:

1.

Open terminal and keyin & s bonmand.
~$ ssh -l root 192.168.0.254

louis@ubuntu:~% ssh -1 root 192.168.0.254

2. After the connection is established successfully.

louis@ubuntu:~$ ssh -1 root 192.168.0.254

The authenticity of host '192.168.0.254 (192.168.0.254)' can't be established.
ECDSA key fingerprint is d3:12:94:ec:e4:2a:a34:42:15:90:1b:e1:00:26:48:8a.

Are you sure you want to continue connecting (yes/no)? yes

Warning: Permanently added '192.168.0.254' (ECDSA) to the list of known hosts.
Last login: Tue Sep 16 18:43:52 2014 from louish7697.1local
root@axiomtek: ~#

10
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2.2 How to Develop a Sample Program

In this section, learn how to develop a sample program for IFB122 with the following
step by step instructions. The sample program is named dello.cé

1. To Create a directory for IFB122 BSP ()(IFB122-Linux-bsp-x.x.x.tar.gz); related to
IFB122 file

~$ mkdir project

~$ cd project

louis@ubuntu:~$ mkdir project

louis@ubuntu:~5 cd project/

louis@ubuntu:~/projects ls

louis@ubuntu:~/projects

2. Atfter extracted the file, you will find a directory IFB122-LINUX-bsp-X.X.x
louis@ubuntu:~/project$ cd IFB122-LINUX-bsp-1.0.0/
louis@ubuntu:~/project/IFB122-LINUX-bsp-1.0.05 1s

AxTools 1Image README.txt Toolchain Yocto patches

louis@ubuntu:~/project/IFB122-LINUX-bsp-1.0.0%

Q AxTools : This directory include hardware driver and API library
Image : This directory include kernel, rootfilesystem
Note+ Yocto patches : This directory include IFB122 hardware patches for Yocto
Project 1.8.1
Toolchain : This directory include cross compiler toolchain build from Yocto
Project 1.8.1
README.txt : This BSP's documentation file

221 Install Yocto Toolchain

Before you develop and compile sample program, you should install Yocto toolchain into
development PC. You can follow below step to install Yocto toolchain or refer to Chapter
5 Board Support Package to build the toolchain for IFB122.

1.  To check your Ubuntu version on your host PC.
~$ uname -m

Ubuntu 32-bit (i686):
louis@ubuntu:~5 uname -m
1686

Louis@ubuntu:~$

Ubuntu 64-bit (x86_64):
louis@ubuntu:~5% uname -m
x86_64

louis@ubuntu:~$%

Getting Started 11
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2.

3

4

5

6

Copy the toolchain script to home directory.

i686 for 32-bit machines or x86 64 for 64-bit machines.
louis@ubuntu:~/project/IFB122-LINUX-bsp-1.0.08% cd Toolchain/
louis@ubuntu:~/project/IFB122-LINUX-bsp-1.0.08/Toolchain$ 1s
32-bit 64-bit
louis@ubuntu:~/project/IFB122-LINUX-bsp-1.0.08/Toolchain$

Execute the toolchain script and press Enter to install to default directory.

32-bit machines:

~$ bash poky-glibc-i686-meta-toolchain-cortexa7hf-vfp-neon-toolchain-1.8.1.sh
louis@ubuntu:~/project/IFB122-LINUX-bsp-1.0.08/Toolchain$ cd 32-bit/
louis@ubuntu:~/project/IFB122-LINUX-bsp-1.0.0/Toolchain/32-bit$ bash poky-glibc-
1686-meta-toolchain-cortexa7hf-vfp-neon-toolchain-1.8.1.sh

Enter target directory for SDK (default: fopt/poky/f1.8.1):

64-bit machines:

~$bash poky-glibc-x86 64-meta-toolchain-cortexa7hf-vfp-neon-toolchain-1.8.1.sh
louis@ubuntu:~/project/IFB122-LINUX-bsp-1.0.0/Toolchain$ cd 64-bit/
louis@ubuntu:~/project/IFB122-LINUX-bsp-1.0.8/Toolchain/64-bit$ bash poky-glibc-
Xx86_64-meta-toolchain-cortexa7hf-vfp-neon-toolchain-1.8.1.sh

Enter target directory for SDK (default: /opt/poky/1.8.1):

Check the directory.
louis@ubuntu:~/project/IFB122-LINUX-bsp-1.0.0/Toolchain$ cd 64-bit/
louis@ubuntu:~/project/IFB122-LINUX-bsp-1.0.0/Toolchain/64-bit$ bash poky-glibc-
x86_64-meta-toolchain-cortexa7hf-vfp-neon-toolchain-1.8.1.sh

Enter target directory for SDK (default: /fopt/poky/1.8.1):

The directory "/opt/poky/1.8.1" already contains a SDK for this architecture.
If you continue, existing files will be overwritten! Proceed[y/N]?y
[sudo] password for louis:

Wait to installation.

louis@ubuntu:~/project/IFB122-LINUX-bsp-1.0.0/Toolchain$ cd 64-bit/
louis@ubuntu:~/project/IFB122-LINUX-bsp-1.0.0/Toolchain/64-bit$ bash poky-glibc-
x86_64-meta-toolchain-cortexa7hf-vfp-neon-toolchain-1.8.1.sh

Enter target directory for SDK (default: /opt/poky/1.8.1):

The directory "/opt/poky/1.8.1" already contains a SDK for this architecture.
If you continue, existing files will be overwritten! Proceed[y/N]?y

[sudo] password for louis:

Extracting SDK...done

Install finish.

louis@ubuntu:~/project/IFB122-LINUX-bsp-1.0.0/Toolchain$ cd 64-bit/
louis@ubuntu:~/project/IFB122-LINUX-bsp-1.0.0/Toolchain/64-bit$ bash poky-glibc-
x86_64-meta-toolchain-cortexa7hf-vfp-neon-toolchain-1.8.1.sh

Enter target directory for SDK (default: fopt/poky/1.8.1):

The directory "/opt/poky/1.8.1" already contains a SDK for this architecture.

If you continue, existing files will be overwritten! Proceed[y/N]?y
[sudo] password for louis:

Extracting SDK...done

Setting it up...done

SDK has been successfully set up and is ready to be used.
louis@ubuntu:~/project/IFB122-LINUX-bsp-1.0.0/Toolchain/64-bit$

12
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2.2.2 Setting Up the Cross-Development Environment

Before you can develop using the cross-toolchain, you need to set up the
cross-development environment, and then you can find this script in the directory you
chose for installation.

1. To set up cross-toolchain environment.
~$ source /opt/poky/1.8.1/environment-setup-cortexa7hf-vip poky-linux-gnueabi

louis@ubuntu:~5$ source Jopt/poky/1.8.1/environment-setup-cortexa7hf-vfp-neon-pok
y-linux-gnueabi

louis@ubuntu:~5

2. To check Cross-Development Environment whether successful or not
It is successful, if you can find the information as below.

~$ echo $CC
louis@ubuntu:~$ echo SCC

arm-poky-linux-gnueabi-gcc -march=armv7-a -mfloat-abi=hard -mfpu=neon -mtune=co

tex-a7 --sysroot=/opt/poky/1.8.1/sysroots/cortexa7hf-vfp-neon-poky-1linux-gnueabi
louis@ubuntu:~$

2.2.3 Write and Compile Sample Program

1. Create a directory on your host PC
~$ mkdir -p example

~$ cd example
louis@ubuntu:~/projects mkdir -p example
louis@ubuntu:~/project$ cd example/

louis@ubuntu:~/project/example$

2. Use vito edit hello.c.
~$ vi hello.c

#include<stdio.h>
int main()

printf(ohel Noab6Wworl d
return O;

#include<stdio.h>
int main()

{

printf("hello world\n");

return @;

3. To compile the program, please do:
~$ $CC hello.c -0 hello

louis@ubuntu:~/project/examples S$CC hello.c -o hello

4. After compiling, enter the following command and you can see the dellobexecution
file.
~$ s -l
louis@ubuntu:~/project/examples 1s -1
total 16
-rwxrwxr-x 1 louis louis 9669 7/ 20 16:59 hello

-rW-rw-r-- 1 louis louis 7@ 78 28 16:54 hello.c
louis@ubuntu:~/project/exampleS

Getting Started 13
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2.3

5. To check the file ARM executable format whether successful or not
If it is successful, you can see the information as below

~$ file hello
louis@ubuntu:~/project/examples file hello
hello: ELF 32-bit LSB executable, ARM, EABI5 version 1 (SYSV), dynamically linke

d, interpreter flib/ld-linux-armhf.so.3, for GNU/Linux 2.6.32, BuildID[shal]=d3a
f5113fbb7d9cad®1bc64d1b528d5ff4ede499, not stripped

How to Put and Run a Sample Program

In this section, we provide 3 methods showing how to put the dellodprogram into IFB122 and
execute it.

2.3.1 Via FTP

The IFB122 has a built-in FTP server. Users can put delloéprogram to IFB122 via FTP
by following the steps below.

1. Enable FTPD daemon on IFB122
Use vi to create /etc/xinetd.d/ftpd file

~# vi /etc/xinetd.d/ftpd

service ftp
{
port =21
disable = no
socket_type = stream
protocol = tcp
wait = no
user = root
server = /usr/sbin/tfpd
server_args = -w /home/root

service ftp

{

port = 21

disable = no

socket type = stream
protocol = tcp

wait = no

user = root

server = /usr/sbin/ftpd
server args = -w /home/root

2. Restart FTP server on IFB122

~# /etc/init.d/xinetd reload

~# /etc/init.d/xinetd restart

root@axiomtek:~# fetc/init.d/xinetd reload

Reloading internet superserver configuration: xinetd.
root@axiomtek:~# fetc/init.d/xinetd restart

Stopping internet superserver: xinetd.
Starting internet superserver: xinetd.
root@axiomtek : ~#

14
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3.  To connect your host PC to IFB122.

~$ ftp 192.168.0.254 (username dootdwithout password)
louis@ubuntu:~/project/examples ftp 192.168.0.254
Connected to 192.168.0.254.

220 Operation successful

Name (192.168.0.254:louis): root

331 Please specify password

Password:

230 Operation successful

Remote system type 1s UNIX.

Using binary mode to transfer files.

4. Uploadiihel | 00 pr ogfromypourthastPCFB1 2 2

ftp> put hello

ftp> put hello

local: hello remote: hello
200 Operation successful
150 0k to send data

226 Operation successful
9669 bytes sent in 0.00 secs (165655.8 kB/s)
ftp>

5. If the operation is successful on IFB122, you can see dellobprogram on IFB122&
/home/root directory.
root@axiomtek:~# 1s
hello
root@axiomtek:~#

6. To change file permission for executable on IFB122.
~# chmod a+x hello

root@axiomtek:~# 1s -1
-TW-F--r-- 1 root root 9669 Sep 16 18:40 hello
root@axiomtek:~# chmod a+x hello

root@axiomtek:~# 1s -1
-FWXI-Xr-X 1 root root 9669 Sep 16 18:40 hello
root@axiomtek:~#

7. Run the dellobprogram on IFB122.
~# ./hello
root@axiomtek:~# ./hello
hello world

root@axiomtek:~#
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2.3.2 Via USB Flash Drive

Another method of putting dello6program into IFB122 is via USB flash drive. Please
follow the instructions below.

IFB122 supports storage format FAT32 /FAT/EXT2/EXT3/EXT4
1. From the host PC, copy dellodprogram to USB flash drive.

2.  Attach USB flash drive to IFB122.

3. ~# mkdir /media/sdal
root@axiomtek:~# mkdir /media/sdal

root@axiomtek:~#

4.  ~# mount /dev/sdal /media/sdal
root@axiomtek:~# mount /dev/sdal /media/sdail/
root@axiomtek:~# 1s /media/sdail/
hello
root@axiomtek: ~#

5. ~#cp /media/sdal/hello /home/root
root@axiomtek:~# cp /media/sdai/hello fhome/root/
root@axiomtek:~# 1s
hello
root@axiomtek:~#

6. ~#chmod +x hello
root@axiomtek:~# 1s -1
-TW-F--T~-~ 1 root root 9669 Sep 16 18:40 hello
root@axiomtek:~# chmod a+x hello
root@axiomtek:~# 1s -1
-TWXF-Xr-X 1 root root 9669 Sep 16 18:40 hello
root@axiomtek:~#

7. ~# ./hello
root@axiomtek:~# ./hello
hello world

root@axiomtek:~#
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2.3.3 Via TFTP

Originally the Host Development System Installation already has TFTP server installed.
You can put the dellodprogram into IFB122 via TFTP. Please follow the instructions
below.

1. Referto section5.1.1 step 4install and configure TFTP serf@rinstall
and setupyour TFTP

2. To copy thellodprogram to fiftpbootofolder in host PC
~$ cp hello /tftpboot

louis@ubuntu:~/project/exampleS ls
helloe hello.c
louis@ubuntu:~/project/example$ cp hello ftftpboot/

louis@ubuntu:~/project/example$ ls /tftpboot/
hello
louis@ubuntu:~/project/example$

3.  To enter the following command on IFB122
~# tftp -g -r hello 192.168.0.3 (tftp server IP depend on host PC& IP)

root@axiomtek:~# tftp -g -r hello 192.168.0.3
root@axiomtek:~# 1s

hello

root@axiomtek:~#

4.  To enter the following command on IFB122
~# chmod a+x hello

root@axiomtek:~# 1s -1

-TW-F--T~-~ 1 root root 9669 Sep 16 18:40 hello
root@axiomtek:~# chmod a+x hello

root@axiomtek:~# 1s -1

-TWXF-XI-X 1 root root 9669 Sep 16 18:40 hello
root@axiomtek:~#

5. Run the dellobprogram on IFB122.
~# ./hello

root@axiomtek:~# ./hello
hello world

root@axiomtek:~#
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2.4

How to Recovery System

In this section, we provide 2 methods showing how to recovery IFB122 system to default.

24.1 Viarun_rescue System Script (under Linux System)

There is a recovery script in /etc folder on IFB122 Embedded Linux system. If you want
to recovery your system to factory default settings, you can follow the instructions.

1.

Run the run_rescue shell script
~# /etc/run_rescue

root@axiomtek:~# /etc/run_rescue
Push RESCUE Script to u-boot
Reboot system to RESCUE/UPDATE system

Broadcast message from root@axiomtek (ttymxc@®) (Tue Sep 16 20:01:32 2014):

The system is going down for reboot NOW!
INIT: Switching to runlevel: 6

INIT: Sending processes the TERM signal
logout

When the system reboot, it will auto switch to rescue mode under u-boot, and start

to recovery procedure. During this procedure, four custom LEDs will blink like
marquee.

After recovery procedure finish, the system will reboot again automatically, and
system status LED from blinking to always on.

2.4.2 Via rescue.scr Script (under u-boot)
Refer to section 5.2.3 for detailed information.
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2.5

How to Update System

In this section, we provide a method showing how to update IFB122.

251 Via USB Flash Drive
The USB flash drive can be DOS FAT32 EXT2 EXT3 or EXT4 format, but update folder
must at first partition.

1.

2.

From the PC, copy files to USB flash drive.

Create a folder name fupdateo

@.v-‘f‘_ » Computer » Removable Disk (E) » - B  Local Disk (C »
Organize v 7 Open Includeiniibrary v Sharewith v New folder - R
T Feverites
Bl Deskop

= RecentPlaces

4 Lioreries update EOS -
| Decuments Documents.rar
@' Music
=/ Pictures
B videos

1% Computer
4 Loca Disk (C:)

w= Removable Disk (E:)

G Network

If you only want to update kernel without root filesystem, then you just need to
rename the new kernel file to @lmageband dtb file to @x-rsb-imx6ul-ifb122.dthéthen

put into the update folder.

F=u s
- e
& v/& » Computer » Removable Disk () -| Update » l v 4] 3
Organize v 4 Open Includeinlibrary v Sharewith v New folder =~ [ ©
{ Feverites
Bl Deskop
% Dcwnlcacs 1Y

=l RecentPlaces

tools ax-rsb-imx6ul-if zImage

b122 dtb

7 Lioreries

i Decuments

@' Music

k= Pictures

E Videos
S Computer

4 Loca Disk(C:)
« Remowable Disk (E:)

an Nztwok
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4. If you only want to update root filesystem without kernel, then you just need to put
@xI-*.rootfs.tar.gzdinto the update folder.

5. If you want to update kernel and root filesystem, and then put this three file into
update folder.

6. If Axiomtek provide other apps or tools to install, create a tools folder under update
folder for upgrading and installing.

7. Attach USB flash drive to IFB122.
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