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  SSooff ttwwaarree  GGuuiiddee 

ICP DAS LP-8x4x SDK 
 

Implement industry control with Linux Technique 

 

 

  

Warranty 

All products manufactured by ICP DAS Inc. are warranted against defective materials for a 

period of one year from the date of delivery to the original purchaser. 

Warning 

ICP DAS Inc. assume no liability for any damage consequent to the use of this product. ICP 

DAS Inc. reserves the right to change this manual at any time without notice. The 

information furnished by ICP DAS Inc. is believed to be accurate and reliable. However, no 

responsibility is assumed by ICP DAS Co., Ltd. for its use, nor for any infringements of 

patents or other rights of third parties resulting from its use. 

Copyright 

Copyright © 2011 by ICP DAS Co., Ltd. All rights are reserved. 

Trademarks 

Names are used for identification purposes only and maybe registered trademarks of their 

respective companies. 

License 

The user can use, modify and backup this software on a single machine. 
The user may not reproduce, transfer or distribute this software, or any copy, in whole or in 

part. 
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1. Introduction 

The Linux operating system has been widely adopted by many users because of its stability, 

and the face that it is open source and is free. Thanks to increased support from a wide 

range of companies, Linux has now become one of the most popular operating systems on 

the market. An additional advantage is that the hardware requirements for implementing the 

Linux OS in an embedded system are not high, with only a 386 CPU and 8 MB of RAM 

required. Consequently, besides Microsoft Windows CE, Linux has become an ideal 

alternative operating system for embedded systems. 

 
The Linux OS places fewer demands on the system resources from the embedded controller, 

and is therefore an ideal fit since embedded controllers have a number of limitations with 

regards to system resources. For this reason, the Embedded-Linux OS has been adopted 

for a new generation product from ICP DAS - the LP-8x4x embedded controller. The main 

purpose of the LP-8x4x is to enable the numerous Linux users to easily control their 

embedded systems within the Linux environment. 

 

LP-8x4x is a second generation PAC from ICP DAS, and is equipped with a powerful CPU 

module based on the Linux kernel 2.6 operating system, and includes a variety of interfaces 

(VGA, USB, Ethernet, RS-232/485), together with slots for high performance parallel I/O 

modules (high profile I-8K series) and serial-type I/O modules (high profile I-87K I/O 

modules). 

 

Compared with the first generation LinCon-8000, not only has the CPU performance been 

improved and the OS upgraded from Linux kernel 2.4 to kernel 2.6, but also many reliability 

features have been added, including a dual LAN, redundant power input, and dual battery 

backup SRAM, etc., making the LP-8x4x one of the most powerful control systems. 

 

ICP DAS also provides a library file, libi8k.a, which includes all the functions from 

I-7000/8000/87000 series modules used in the LP-8x4x Embedded Controller. The library is 

specifically designed for I-7000/8000/87000 series modules based on the Linux platform for 

use with the LP-8x4x controller. Custom applications can easily be develop for the LP-8x4x 

using either C or Java, and.NET applications will also be supported In the future. The 

various functions contained in the library are divided into sub-group functions for ease of use 
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within the different applications.  

 

The powerful features of the embedded controller are depicted below, including a VGA port, 

USB ports for Card Readers, Cameras, Mouse, or Keyboard, etc., a 

microSD/microSDHC card slot, RS-232/RS-485 serial ports, an Ethernet port, together 

with 8 I/O slots.  

 

 
Fig. 1-1 

 

 

The LP-8x4x controller contains built in HTTP, FTP, Telnet, SSH, and SFTP Servers, 

meaning that file transfer or remote control is much more convenient with the LP-8x4x. For 

network communication, wireless, Bluetooth transfer protocols and Modem, GPRS, ADSL, 

Firewall functions are also supported. 
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The architecture of the LP-8x4x hardware is illustrated in the figure below. 

LP-8x41 Series 

 

Fig. 1-2 

 

 

 

Please note:  

É The flash  and microSD disk  have a finite number of program -erase cycles.  

Important information should always be backed up on o ther media or storage 

device for long -term safekeeping.  

É The Li -batterie  can continually supply power to the 512 KB SRAM to retain the 

data for 10 years (It is recommended th at batteries are changed each 5~7 year.)  
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2. Installation of the LinPAC PXA270 SDK 

The ñLinPAC PXA270 SDKò is a development toolkit provided by ICP DAS, which can be 

used to easily develop custom applications for the LP-51xx/ 8x3x/ 8x4x embedded controller 

platform. The toolkit consists of the following items: 

Ç LinPAC PXA270 SDK (GNU toolchain, Libraries, header, examples files, etc.) 

Ç Code::Blocks project file (Windows platform only) 

Ç Basic Linux commands (Windows platform only) 

 

The topic provides LinPAC PXA270 SDK installation instructions for the following platforms: 

Ç Linux  

É Download/Install LinPAC PXA270 SDK on Linux 

Ç Windows 

É Download/Install LinPAC PXA270 SDK on Windows  

É Integrating LinPAC PXA270 SDK with Code::Blocks IDE 

 

NOTE: 

1. Start the Linux PXA270 build environment as an administrator. 

2. The latest Linux PX270 SDK is integrate PXA270 series (LP-51xx/8x3x/8x4x) SDK. 

3. The names of all the I/O module's API functions must begin with the prefix "I8K". 

4. More detailed information, user can refer to readme.txt file here: 

C:\cygwin\LinPAC_PXA270_SDK\examples\readme.txt file, or 

root@LinuxPC-ICPDAS:/lincon/i8k/examples/readme.txt. 

 

The latest version of the LinPAC PXA270 SDK (LinPAC hereinafter referred to as "LP") can 

be downloaded from: ftp://ftp.icpdas.com/pub/cd/linpac/napdos/lp-8x4x/sdk/.  

Install the SDK by following the instructions below. 

 

 

 

 

 

 

 

mailto:root@LinuxPC-ICPDAS:/icpdas/linpac_am335x_sdk/i8k/examples/readme.txt
ftp://ftp.icpdas.com/pub/cd/linpac/napdos/lp-8x4x/sdk/
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2.1 Quick Installation of the LinPAC PXA270 SDK 

2.1.1 Download/Install SDK on Linux  

1. Before installing the LP-8x4x SDK, several tasks must be completed, as the root user by 

ósudoô or ósuô command. 

2. Insert the installation CD into your CD-ROM driver (refer to Fig.2-1 and 2-2). Locate the 

ñlinpac_pxa270_sdk_for_linux.tar.bz2ò file in the \napdos\lp-8x4x\SDK\ folder, or visit 

thre ICP DAS website to download the latest version. 

 

Fig. 2-1                           Fig. 2-2 

 

3. Download SDK in "/ (the root directory)" , and try the following command to decompress 

file (refer to Fig.2-3): $  tar  jxvf  linpac_pxa270_sdk_for_linux.tar 

 

Fig. 2-3 

 

4. Before compile the program, you need to set LinPAC PXA270 SDK path in environment 

variables. To execute the shell startup script and set the environment variables, enter the 

following command: $ . /lincon/linpac.sh 
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5. Type ómakeô on the command line it will execute the compile command according to the 

Makefile (refer to Fig. 2-4). 

 

Fig. 2-4 

 

2.1.2 Download/Install SDK on Windows 

The LinPAC_PXA270_SDK_for_Windows.exe provides compilers, library, header, 

examples, and IDE workspace file (for Code::Blocks project). Following the step by step 

procedure below will help users get started. 

1. Insert the installation CD into your CD-ROM driver. 

2. Open the \napdos\lp-8x4x\SDK\ folder and double-click the icon for the 

ñlinpac_pxa270_sdk_for_windows.exeò file, when the Setup Wizard is displayed, click the 

ñNext>ò button to continue, refer to Fig. 2-5. 

3. Click the ñI accept the agreementò option and then click the ñNextò button, refer to Fig. 2-6 

below. 

 

Fig. 2-5                                    Fig. 2-6 

 

4. The "LinPAC PXA270 SDK" files will be extracted and installed and a progress bar will be 

displayed to indicate the status, refer to Fig 2-7. 
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5. Once the software has been successfully installed, click the ñFinishò button to complete 

the development toolkit installation, refer to Fig. 2-8. 

 

Fig. 2-7                                   Fig. 2-8 

 

6. Open the LinPAC PXA270 SDK installation directory, the default data directory location is 

ñC:\cygwin\ò, user can see the contents of folder. Refer to Fig 2-9. 

 

Fig. 2-9 

 

7. Open the ñC:\cygwin\LinCon8kò folder and see the content. Refer to Fig 2-10. 

 

Fig. 2-10 

 

8. From the desktop, right-click the shortcut icon for the ñLinPAC PXA270 Build 

Environmentò and select "Run As Administrator". Or click the ñStartò > òProgramsò 

> òICPDASò > òLinPAC PXA270 Build Environmentò.  

   A Command Prompt window will then be displayed that allows applications for the 

LP-8x4x to be compiled. Refer to Fig. 2-11. 
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Fig. 2-11 

 

9. Type ñmakeò command (needs run as an administrator). A Command Prompt window will 

then be displayed that allows applications for the LP-8x4x to be compiled. Refer to Fig. 

2-12. 

 

Fig. 2-12 

 

Once the installation is complete, the library and demo files can be found in the following 

locations: 

The path for the Libi8k.a file is ñC:\cygwin\LinCon8k\lib". 

The path for the include files file is ñC:\cygwin\LinCon8k\includeò 

The path for the demo file is ñC:\cygwin\LinCon8k\examplesò. 
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2.1.3 Integrating SDK with Code::Blocks IDE 
 

This tutorial gives you easy-to-follow instructions, with screenshots, for setting up a compiler 

(the Linaro GCC compiler), a tool that will let you turn the code that you write into programs, 

and Code::Blocks IDE, a free development environment. This tutorial explains how to 

integrate LinPAC PXA270 SDK with Code::Blocks IDE on Windows platform. 

 

Step 1: Download Code::Blocks IDE 

Ç Go to this website: http://www.codeblocks.org/downloads/binaries  

Ç Go to the Windows 2000/ XP / Vista / 7 section, and download Windows version. 

 

Step 2: Install Code::Block IDE 

Ç The default install location is the C:\Program Files\CodeBlocks folder. 

Ç A complete manual for Code::Blocks is available here: 

http://www.codeblocks.org/user-manual 

 

Step 3: Running in Code::Block IDE 

Ç All files and settings that are included in a LinPAC_PXA270_SDK workspace file. 

Ç Open the C:\cygwin\CodeBlock folder, and double click the 

"LinPAC_PXA270_SDK" as below (refer to Fig. 2-13): 

 

Fig. 2-13 

 

 

 

 

 

 

 

 

 

http://www.codeblocks.org/downloads/binaries
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Ç Following window will come up (refer to Fig. 2-14): 

 

Fig. 2-14 

 

Ç Check Compiler settings for Linaro GCC cross compiler : Click "Settings" > 

"Compiler" > "Toolchain executables tab" (refer to Fig. 2-15) : 

 

Fig. 2-15 
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Ç Check Link libraries for Linaro GCC cross compiler : Click "Settings" > "Compiler" 

> "Linker Settings" (refer to Fig. 2-16) : 

 

Fig. 2-16 

 

Ç Check Makefile for Linaro GCC cross compiler : Click "Project" > "Properites"  

(refer to Fig. 2-17) : 

 

Fig. 2-17 
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Ç Click Build options, and it will compile the LinPAC PXA270 project completely 

(refer to Fig. 2-18). 

 

Fig. 2-18 

 

̮Note̯ 

If you observer some characters may not display properly in cmd.exe, change the code 

page for the console only, do the following: 

Ç Double-click the shortcut icon for the ñLinPAC PXA270 Build Environmentò.  

Ç Type command: chcp 65001 (Refer to Fig. 2-19 and Fig 2-20).   

 

Fig. 2-19                                  Fig. 2-20 
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2.2 Introduction of the LinPAC PXA270 SDK  

This section will discuss some of the techniques that are adopted in the LinPAC PXA270 

SDK, including detailed explanations that describe how to easily use the SDK. The LinPAC 

PXA270 SDK is based on Cygwin and is also a Linux-like environment for Microsoft 

Windows systems, and provides a powerful GCC cross-compiler and an IDE (Integrated 

Development Environment) that enables LP-8x4x applications to be quickly developed. 

Therefore, once an application has been created, the LinPAC PXA270 SDK can be used to 

compile it into an executable file that can be run on the LP-8x4x embedded controller. 

 

2.2.1 Introduction to Cygwin 

Cygwin is a collection of free software tools originally developed by Cygnus Solutions to 

allow various versions of Microsoft Windows to act somewhat like a UNIX system. Cygwin is 

a Linux-like environment for Windows consisting of two parts: 

(1) A DLL (cygwin1.dll) which acts as a Linux emulation layer providing substantial Linux API 

functionality. 

(2) A collection of tools that provide users with the Linux look and feel. 

 

2.2.2 Introduction to Cross-Compilation 

Generally, program compilation is performed by running a compiler on the build platform. 

The compiled program will then run on the target platform. Usually these two processes are 

intended for use on the same platform. However, if the intended platform is different, the 

process is called cross compilation, where source code on one platform can be compiled 

into executable files to be used on other platforms. For example, if the ñarm-linux-gccò 

cross-compiler is used on an x86 windows platform, the source code can be compiled into 

an executable file that can run on an arm-linux platform. 

 

So why use cross compilation? In fact, cross compilation is sometimes more complicated 

than normal compilation, and errors are easier to make. Therefore, this method is often only 

employed if the program cannot be compiled on the target system, or if the program being 

compiled is so large that it requires more resources than the target system can provide. For 

many embedded systems, cross compilation is the only possible approach. 

 

http://explanation-guide.info/meaning/Free-software.html
http://explanation-guide.info/meaning/Cygnus-Solutions.html
http://explanation-guide.info/meaning/Microsoft-Windows.html
http://explanation-guide.info/meaning/Unix.html
http://explanation-guide.info/meaning/Embedded-system.html
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2.2.3 Download the LinPAC PXA270 SDK 

Ç For Windows systems (Extract the .exe file into to the C:\ driver.) 

Download the linpac_pxa270_sdk_for_windows.exe file from: 

ftp://ftp.icpdas.com/pub/cd/linpac/napdos/lp-8x4x/sdk/linpac_pxa270_sdk_for_windows.exe 

 

Ç For Linux systems (Extract the .bz2 file into to the root ( / ) directory.) 

Download the linpac_pxa270_sdk_for_linux.tar.bz2 file from:  

ftp://ftp.icpdas.com/pub/cd/linpac/napdos/lp-8x4x/sdk/linpac_pxa270_sdk_for_linux.tar.bz2 

Note: We recommend user to change user ID to become root by ósudoô or ósuô command. 

ftp://ftp.icpdas.com/pub/cd/linpac/napdos/lp-8x4x/sdk/linpacsdk_for_windows.exe
ftp://ftp.icpdas.com/pub/cd/linpac/napdos/lp-8x4x/sdk/linpacsdk_for_linux.tar.bz2
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3. The Architecture of LIBI8K.A in the LP-8x4x 

The library file libi8k.a is designed for I-7000/8000/87000 applications running on the 

LP-8x4x Embedded Controller based on the Linux operating system, and can be applied 

when developing custom applications using the GNU C language. ICP DAS provides a 

wide variety of demo programs that can be used to easily understand how to implement the 

functions and ensure that custom projects and applications can be quickly developed. 

The relationship between the libi8k.a library and the custom applications is depicted in the 

figure below. The relationships among the libi8k.a and userôs applications are depicted as 

Fig. 3-1: 

 

Fig. 3-1 

 
Functions for the LP-8x4x Embedded Controller are divided into sub-groups for ease of use 

within the different applications: 

1. System Information Functions  

2. Digital Input/Output Functions  

3. Watchdog Timer Functions    

4. EEPROM Read/Write Functions 

5. Analog Input Functions   

6. Analog Output Functions    

7. 3-axis Encoder Functions  

8. 2-axis Stepper/Servo Functions 

 
The functions contained in the libi8k.a library are specifically designed for the LP-8x4x 

controller, and those functions needed for specific applications can easily be determined 

from the descriptions provided in chapter 6 and from the demo programs described in 

chapter 7. 
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4. LP-8x4x System Settings 

The following is a guide to easily configuration the LP-8x4x. 

 

4.1 LP-8x4x Network Settings 

There are two methods of configurting the network settings for the LP-8x4x. The first uses 

DHCP and the second is based on an ñAssigned IPò. The factor default configuration is 

DHCP. However, if a DHCP server is not available on the network system, then the network  

settings need to be configured using the ñAssigned IPò method. 

 

4.1.1 Configuring the IP̡Netmask and Gateway Addresses 

(1) Using DHCP : 

Boot the LP-8x4x and click the ñstart/ xtermò to open a ñCommand Promptò. Type in 

ñvi /etc/network/interfacesò to open the network settings file. Once the network settings 

file is loaded, remove the ñ#ò comment from each line in the dhcp block and add 

comment out the Assing IP block by adding ñ#ò to each entry. Type ñ:wqò to save the 

changes, and then type ñifup eth0ò to activate the new settings. (Refer to the Fig 4-1 for 

more details) 

 

Fig 4-1 
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(2) Using ñAssigned IPò: 

Boot the LP-8x4x and click the ñstart/ xtermò to open a ñcommand lineò. Type ñvi 

/etc/network/interfacesò to open the network settings file. Once the network settings 

file is loaded, remove the ñ#ò comment from each line in the Assign IP block and 

comment out the dhcp block by adding ñ#ò to each entry. Entry the relevant IP̡ Netmask 

and Gateway details in the respective Assign IP block entries. Type ñ:wqò to save the 

changes, and the type ñifup eth0ò to activate the new settings. (Refer to the Fig 4-2) 

 

Fig 4-2 

 
After configuring the LinPAC network settings, type ñifconfigò to verify that the network 

settings are correct. Refer to the Fig 4-3 for more details. 

 

Fig 4-3 
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4.1.2 DNS Setting 

Boot the LP-8x4x and click the ñstart/ xtermò to open a ñcommand lineò. Type ñvi 

/etc/resolv.confò to open the DNS setting file. Once the DNS settings file is loaded, type 

ñDNS serverò in the ñnameserverò field. Type ñ:wqò to save the changes, and type 

ñrebootò to reboot the LP-8x4x so that the new settings can take effect. Refer to the Fig 4-4 

for more details. 

 

Fig 4-4 

 

 

 

 

4.2 Using a microSD Card  

Files contained on a mounted microSD card can be accessed from the /mnt/hda directory 

(Refer to Fig 4-5). 

 

Fig 4-5 

 
When using a microSD card, be sure to pay attention to the following items:   

1. Unmount the microSD card before removing it.  

2. Do not power off or reboot the LP-8x4x while data is being written to or read from the 

microSD card. 

3. The microSD card must be formatted with the VFAT/EXT2/EXT3 file system. 
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4.2.1 Mounting a microSD Card 

To use a microSD card, insert the microSD card into the socket on the LP-8x4x (Refer to Fig. 

1-3), and it will be automatically mounted when the LP-8x4x is booted. The files of SD card 

can then be access from the /mnt/hda directory. 

If the card is not mounted automatically, type ñ/etc/init.d/sd start ò, to mount it.  

4.2.2 Unmounting the microSD Card 

Before removing the microSD card from the LP-8x4x, unmount the card by entering the 

following steps:  

(1) /etc/init.d/startx  stop 

(2) /etc/init.d/apachect1  stop 

(3) umount  /mnt/hda   

The microSD card can then be safely removed to prevent damage to the card. 

4.2.3 Scanning and repairing a microSD Card 

After the LP-8x4x is booted, the microSD card will be named ñ/dev/mmcblk0p1ñ. It is 

recommended that the microSD card is unmounted first before attempting to perform a scan 

or repair. 

Ç blockdev: this command is used to call block device ioctls from the command line. 

e.g. blockdev  --report  /dev/mmcblk0p1       (print a report for device) 

blockdev -v --getra --getbz /dev/mmcblk0p1  (get readhead and blocksize) 

Ç fsck.minix: this command is used to perform a consistency check for the Linux 

MINIX filesystem. 

e.g. fsck.minix -r  /dev/mmcblk0p1            (performs interactive repairs) 

     fsck.minix -s /dev/mmcblk0p1            (outputs super-block information) 

Ç fsck.vfat : this command is used to check and repair MS-DOS file systems 

e.g. fsck.vfat  -a  /dev/mmcblk0p1   (automatically repair the file system) 

fsck.vfat  -l  /dev/mmcblk0p1    (list path names of files being processed) 

Ç mkfs: this command is used to build a Linux file system on a device, usually a hard 

disk partition. 

e.g. mkfs  -t vfat  /dev/mmcblk0p1   (specifies the type of file system to be built) 
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mkfs  -c vfat  /dev/mmcblk0p1    

(check the device for bad blocks before building the file system) 

Ç mkfs.minix: this command is used to make a MINIX filesystem.  

e.g. mkfs.minix  /dev/mmcblk0p1     (create a Linux MINIX file-system) 

mkfs.minix  -c  /dev/mmcblk0p1 

(check the device for bad blocks before creating the file system) 

Ç mkfs.vfat: this command is used to make an MS-DOS filesystem. 

e.g. mkfs.vfat -A /dev/mmcblk0p1  (use Atari variation of the MS-DOS filesystem) 

mkfs.vfat -v /dev/mmcblk0p1  (verbose execution) 

 

 

4.3 Using a USB Storage Device 

USB storage devices are not automatically mounted to the LP-8x4x, sot it must be manually 

mounted before attempting to access the USB storage device. 

4.3.1 Mounting a USB Storage Device 

To mount a USB storage devices follow the procedure described below:  

(1) Type ñmkdir  /mnt/usbñ to create a directory named ñusbò. 

(2) Type ñmount  /dev/sda1  /mnt/usbñ to mount the USB storage device to the usb 

directory and then type ñls /mnt/usbò to view the contents of the USB storage device. 

(Refer to Fig 4-6) 

 
Fig 4-6 
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4.3.2 Unmounting the USB Storage Device 

Before removing the USB storage device from the LP-8x4x, the device must be unmounted 

to prevent any damage to the device. To unmount the device, type the ñumount  

/mnt/usbñ command and then remove the USB storage device. 

 

 

 

4.4 Adjusting the VGA Resolution 

The LinPAC supports two VGA resolutions -- 640x480 and 800x600, and the default setting 

is 800x600. To change the VGA resolution, follow the procedure described below:  

(1) Type ñvi  /etc/init.d/fbmanò to open the VGA resolution configuration file.  

(2) To set the resolution to be 640x480, comment out the reference to 800x600 by adding 

ñ#ò to the entry, and then remove the ñ#ò comment 

from the 640x480 entry. (Refer to Fig. 4-7) 

For example, to set the resolution to 800x600, 

open the file ñ/etc/init.d/fbmanò, the code should 

be as follows: 

#/usr/sbin/fbset  -n  640x480-60 

/usr/sbin/fbset  -n  800x600-70 

 

To change the resolution to 640x480, the code 

should be as follows:  

     /usr/sbin/fbset  -n  640x480-60 

      #/usr/sbin/fbset  -n  800x600-70                       Fig. 4-7 

                                                                                                   

(3) Type ñ:wqò to save the changes, and then type 

ñshutdown ïr nowò to reboot the LP-8x4x, so that  

the new settings can take effect. (Refer to Fig. 4-8) 

 

                                           Fig. 4-8 
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4.5 Automatically executing an applications at startup 

A ñrun levelò is an operation mode that is used to determine which programs are executed 

during system startup. The default run level for the LP-8x4x is level 2. 

 

The run level file is located in the /etc/init.d directory and contains the scripts that will be  

executed at boot time. These scripts are referenced by creating symbolic links in the 

/etc/rc2.d directory. 

 

The format for the naming of these links is named S<2-digit-number><original-name>. The 

2-digit number determines the order in which the scripts are executed. The valid range is 

from 00 to 99 and the lower numbered file will executed earlier. Scripts prefixed with an S 

are called at startup, and those prefixed with either a K or an x are called when the system 

is closed or shut down. 

4.5.1 Configuring a program to run at boot time 

To configure a program to run at boot time, create a startup script that runs the required 

commands to be automatically executed then save it in the ñ/etc/init.dò directory. The script 

must then be symbolically linked to the ñ/etc/rc2.dò directory. 

 

The procedure for creating a script is described below: 

(1) Create a script with the filename ñhelloò by typing ñvi  /etc/init.d/helloñ. This will allow 

the script that executes the programs edit. Type ñ:wqñ to save the script and quit. (Refer 

to the Fig. 4-9) 
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Fig. 4-9 

 

Note: If necessary, the PATH and LD_LIBRARY_PATH environment variable should be 

included in the script. Check the ñ/etc/init.d/webcamò file for an example. Refer to the 

Fig. 4-10 for more details. 

 

Fig. 4-10 
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(2) Type ñchmod  755  /etc/init.d/helloñ to change the access permissions for the file. 

(3) Type ñcd  /etc/rc2.dñ to change directory to the default run level. 

(4) Type òln  -s  ../init.d/hello  /etc/rc2.d/S85helloñ to create a symbolic link to the script 

file so that it will be automatically executed at boot time. Refer to the Fig. 4-11 for more 

details. 

 

Fig. 4-11 

 

4.5.2 Disabling a program from running at boot time 

The procedure for disabling a script is described below: 

(1) Type ñcd  /etc/rc2.dñ to change directory to the default run level. 

(2) Type ñmv  S85hello  xS85helloñ to rename the S85hello symbolic link and 

prevent the program from automatically executing at boot time. 
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4.6 Automatic login 

Automatic Login allows a specified user to log into the console (normally /dev/tty1) when the 

system is first booted without displaying a prompt requesting a username or password.  

This is achieved using the mingetty command, and the setup procedure is as follows: 

(1) Login as root and open the ñ/etc/inittabò file for the LP-8x4x. 

(2) Modify the entry for the first terminalˈ tty1, as shown in Fig. 4-12, After rebooting the 

LP-8x4x, it will automatically login to the root account. 

 

Fig. 4-12 
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5. Instructions for the LP-8x4x 

This section, provides an introduction to some of the more commonly used Linux instructions. 

These Linux instructions are similar to those used in DOS, and are generally expressed in 

lower case letters. 

 

5.1 Basic Linux Instructions 

5.1.1 ls : lists the file information (Equivalent DOS Command: dir) 

Parameter Description Example 

ïl Lists detailed information related to the files ls  ïl 

ïa Lists all files, including hidden files ls  ïa 

ït Lists the files arranged in date/time order ls  ït 

 

 

5.1.2 cd directory: Changes directory (Equivalent DOS Command: cd ) 

Parameter Description Example 

.. Move to the parent directory cd  .. 

~ Move back to the root directory cd  ~ 

/ Path component separator cd  /root/i8k 

 

 

5.1.3 mkdir: creates a subdirectory (Equivalent DOS Command: md) 

Parameter Description Example 

-p No error if the subdirectory exists, and creates 

parent directories as needed 
mkdir -p directory 

 

 

5.1.4 rmdir: deletes the subdirectory which must be empty (Equivalent DOS 

Command: rd) 

Parameter Description Example 

-p 

Removes the specified DIRECTORY, then 

attempts to remove each parent directory 

component with the same path name 

rmdir -p directory 
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5.1.5 rm: deletes (removes) the file or directory (Equivalent DOS Command: delete) 

Parameter Description Example 

ïi Displays a warning message before deleting rm  ïi  test.exe 

ïr Deletes the directory even if it isnôt empty rm  ïr  test.exe 

ïf No warning message displayed when deleting rm  -f  test.exe 

 

 

5.1.6 cp: copies one or more files (Equivalent DOS Command: copy) 

Parameter Description Example 

ïR Performs a recursive copy cp -R test bak 

ïi 
Displays a confirmation prompt before 

overwriting 
cp ïi test bak 

-l Links the files instead of copying them cp ïl test bak 

 

 

5.1.7 mv: moves or renames a file or directory (Equivalent DOS Command: move) 

Parameter Description Example 

-f 
Does not display a confirmation prompt before 

overwriting 
cp ïf  sour  des 

ïi 
Displays a confirmation prompt before 

overwriting 
cp ïi  /sour  /des 

 

 

5.1.8 pwd: displays the full path of the current working directory 

 

5.1.9 who: displays a list of the users current logged on 

      

5.1.10 chmod: changes the access permissions for a file 

SyntaxĄ chmod  ???  file  ??? means owner group all users 

For example: chmod  754  test.exe 

     7 5 4   111(read, write, execute)   

101(read, write, execute)   

100(read, write, execute) 

      The first number 7: the owner can read and write and execute files 

      The second number 5: the group can only read and execute files 

      The third number 4: all users can only read files  
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5.1.11 uname: displays the Linux version information 

 

5.1.12 ps: displays a list of the currently active procedures  

 

5.1.13 ftp: transfers a file using the file transfer protocol (FTP) 

ftp IPAdress ( Example: ftp 192.168.0.200  connet to ftp server ) 

 temporarily exits the FTP  

exit back to the ftp 

bin transfers files in ñbinaryò mode 

get downloads a file from the LinPAC to the Host (For example: get /mnt/hda/test.exe  

c:/test.exe) 

put uploads a file from the host to the LinPAC (For example: put c:/test.exe 

/mnt/hda/test.exe) 

bye exits FTP 

 

5.1.14 telnet: extablishes a connection to another PC via Telnet terminal 

Syntax: telnet IPAddress  

For example: telnet 192.168.0.200 (will allow remote control of the LP-8x4x) 

 

5.1.15 date: prints or sets the system date and time 

 

5.1.16 hwclock: queries and sets the hardware clock (RTC) 

Parameter Description Example 

-r 
Reads the hardware clock and prints the time on 

a standard output. 
hwclock  -r 

ïw 
Sets the hardware clock to the current system 

time 
hwclock  -w 

 

5.1.17 netstat: displays the current state of the network 

Parameters: [ -a ]: list all states (For example: netstat -a) 

 

5.1.18 ifconfig: displays the ip and network mask information (Equivalent DOS 

Command: ipconfig) 

 

5.1.19 clear: clears the screen 
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5.1.20 ping: used to test whether the host in a network is reachable 

Syntax: ping IPAddress 

For example ping 192.168.0.1  

 

5.1.21 passwd: used to change the password 

 

5.1.22 reboot: reboots the LinPAC ( or use óshutdown  ïr  nowô ) 
 
 
 
 
 
 
 

5.2 General GCC Instructions 

The GNU Compiler Collection (GCC) is a compiler system developed by the collaborative 

GNU Project that can be used to compile source code written using either ANSIC or  

Tranditional C into executable files. Executable files compiled using GCC can be executed 

within different operating system and different hardware systems. The GCC is distributed by 

the Free Software Foundation and is free of charge. Consequently, it has become very 

popular with users of Unix-based systems.  

Fig. 5-1 below provides an illustration of the compilation procedure within Linux.  

 
Fig. 5-1 

 

The following is an overview of some of the common GCC instructions that will provide a 

guide for compiling *.c files to *.exe applications togegher with an explanation of the 

parameters used by the GCC during the compilation process. 
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5.2.1 Compile without linking to the LP-8x4x library 

(1) Purpose: *. c to *. exe 

Command: arm-linux-gcc  ïo  target  source.c 

Parameter:  

-o target: assigns the name of the output file  

source.c: the C source code file 

Example arm-linux-gcc  ïo  helloworld.exe  helloworld.c 

Output File helloworld.exe 

 

 

(2) Purpose: *. c ... *.c to *. exe 

Command: arm-linux-gcc  ïc  source.c 

Command: arm-linux-gcc  ïo  target  object.o 

Parameter: 

-o target: assigns the name of the output file  

source.c: the C source code file 

object.o: the object file  

Example: arm-linux-gcc  ïc  main.c  helloworld.c  hi.c   

             arm-linux-gcc  ïo  main.exe  main.o  helloworld.o  hi.o   

Output File: main.exe 

 

 
 

5.2.2 Compile by linking to the LP-8x4x library (libi8k.a) 

(1) Purpose: *. c to *. o 

Command: arm-linux-gcc  ïIincludeDIR -lm  ïc  ïo  target  source.c  library 

Parameters:  

-IincludeDir: the path to the include files 

-lm: includes the math library (libm.a) 
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-c: only compile *.c to *.o (object file) 

-o target: assigns the name of the output file 

source.c: the C source code file 

library: the path of library 

Example: arm-linux-gcc ïI. ïI../include ïlm ïc ïo test.o test.c ../lib/libi8k.a 

Output File: test.o 

 

(2) Purpose: *. o to *. exe 

Command: arm-linux-gcc  ïIincludeDIR  -lm  ïo  target  source.o  library 

Parameter: 

-IincludeDir: the path of include files 

-lm: includes the math library (libm.a) 

-o target: assigns the name of the output file 

source.o: the object file 

library: the path to the library 

Example: arm-linux-gcc ïI. ïI../include ïlm ïo test.exe test.o ../lib/libi8k.a 

Output File: test.exe 

 

(3) Purpose: *. c to *. exe 

Command: arm-linux-gcc  ïIincludeDIR -lm  ïo  target  source.c  library 

Parameter: 

-IincludeDir: the path of include files 

-lm: include math library ( libm.a ) 

-o  target: assign the name of output file 

source.c: source code of C 

library: the path of library 

Example: arm-linux-gcc ïI. ïI../include ïlm ïo test.exe test.c ../lib/libi8k.a 

Output File: test.exe 
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5.3 A Simple Example ï Helloworld.c 

 
 
This section describes how to 1) compile the helloworld.c file to the helloworld.exe 

executable file, 2) transfer the executable file (helloworld.exe) to the LP-8x4x using FTP, and 

3) execute this file via the Telnet Server on the LP-8x4x.  

This process can be accomplished using a single PC without requiring an additional monitor 

for the LP-8x4x. No ICP DAS modules are used in this example. However to use ICP DAS 

modules to control the system, refer to the demo described in the chapter 7. 

The process can be divided into three steps, which are described below: 

STEP 1: Compile helloworld.c to helloworld.exe  

(1) Open the LinPAC PXA270 SDK (refer to step 8 in section 2.1) and then type  

ñcd examples/commonò to change the path to  

C:/cygwin/LinCon8k/examples/common.  

Type ñdir/wò and to display the contents of the directory and confirm that the helloworld.c 

file is present. Refer to Fig. 5-2 for more details. 

 
Fig. 5-2 



LP-8x4x SDK 38 

(2) Type the command ñarm-linux-gcc ïo helloworld.exe helloworld.cñ to compile 

helloworld.c into helloworld.exe, then type ñdir/wñ to display the contents of the directory 

and confirm that the helloworld.exe file has been created. (Refer to Fig. 5-3) 

 

Fig. 5-3 

 
 

STEP 2: Transfer helloworld.exe to the LP-8x4x  

Two methods can be used to transfer files to the LP-8x4x: 

Method one  Using the ñDOS Command Promptò 

(1) Open a ñDOS Command Promptò and type the ftp IP Address of the LP-8x4x, for example: 

ftp 192.168.0.200 to establish a connection to the FTP Server on the LP-8x4x. When 

prompted, type the User_Name and Password (ñrootò is the default value for both) to 

establish a connection to the LP-8x4x. 

(2) Before transferring the files to the LP-8x4x, type the ñbinò command to ensure that the 

file is transferred to the LP-8x4x in binary mode. (refer to Fig. 5-4) 

 

Fig.5-4 
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(3) Type the command ñput  C:/cygwin/LinCon8k/examples/common/helloworld.exe  

helloworld.exeò to transfer the helloworld.exe file to the LP-8x4x. Once the message  

ñTransfer completeò is displayed, then transfer process has been completed. 

   To disconnect from the LP-8x4x, type the ñbyeò command to return to the PC console. 

(refer to Fig. 5-5). 

 

Fig.5-5 

 

 

Method two  Using an FTP Client: 

(1) Open the FTP Software and add an FTP Host to the LP-51xx. The default value for both 

the User_Name and Password is ñrootò.  

(2) Then click the ñQuickconnectò button to establish a connection to the FTP server on the 

LP-51xx. (refer to Fig. 5-6). 

 

Fig.5-6 
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(3) Upload the ñHelloworld.exeò file to the LP-8x4x. (refer to Fig. 5-7). 

 

Fig. 5-7 

 

(4) Click the helloworld.exe file in the LP-8x4x to select it and then right click the file icon and 

click the ñPermissionsò option. In the Properties dialog box, type 777 into the Numeric 

textbox, and then click the OK button. Refer to Fig. 5-8 and Fig. 5-9 for more details. 

 
Fig.5-8 
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Fig.5-9 

 
 
 

STEP 3: Use telnet to access the LP-8x4x and execute the program 

(1) Open a ñDOS Command Promptò and type the IPAddress of the LP-8x4x, for example: 

telnet 192.168.0.200, to establish a connection to the Ttelnet Server on the LP-8x4x. 

When prompted, type the User_Name and Password (ñrootò is the default value for 

both) to establish a connection to the LP-8x4x. If the ñ#ò prompt character is displayed, it 

signifies that a connection to the telnet server on the LP-8x4x has been successfully 

established. (refer to Fig. 5-10) 

 

Fig.5-10 

 

 


