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1. INTRODUCTION 
1.1. Welcome to SCS1 Open Platform 

 
What is SOP (SCS1 Open Platform)? 
 
SOP is a rapid development kit for embedded applications based on the SCS1 camera hardware. 
SOP provides a powerful, flexible and user-friendly platform to suit the most varied software 
application development needs, from industrial applications for quality control, item counting, bar-code 
and DataMatrix code reading, or character recognition (OCR/OCV), through security applications 
(presence and movement detection), to medical applications, civil engineering and infrastructure 
systems, etc.. 
The kit offers an exhaustive range of development tools consisting of hardware interface API 
(Hardware Abstraction Layer) …. 
 
SOP SDK includes: 
 
1. Hardware platform with Linux operating system (Kernel 2.4.18) and file system configured to meet 

camera requirements 
 
2. Host (PC side) for Linux and VMware t 
 
3. GNU cross-development tools (compiling, linking, debugging) – Add versions of various products 
 
4. GCC version 3.2.1 
 
5. GDB version 5.2.1 
 
 

1.1.1. Developing vision applications with SOP 
 
Outlined below is brief overview of how to best use SOP tools to develop vision applications. 
 

1.1.2. Developing an application 
 
Applications are developed on the host (PC) using the GNU command-line tools or a full-blown IDE 
like Eclipse (appropriately configured), Kdevelop or Anjuta, that provides a single, integrated 
framework to help simplify the development process. 
The programming language used is C/C++ . 
 
 
Once you have compiled an application on the host, copy the application to the directory shared in 
NFS mode (the directory is mounted on the camera side). 
Once the application is shared, you may proceed to the test stage. 
 

1.1.3. Integrating developed applications 
When you have run the application you have developed in the NFS shared directory to test its 
operation and are satisfied that it is working as expected, it is time to integrate the application into the 
embedded platform so it will run automatically at camera power-up. 
 
 
These concepts are discussed in greater detail later in this manual. 
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2. DEVELOPMENT ENVIRONMENT 
This section provides an overview of the tools needed to create a basic configuration of the work 
environment. 

2.1. PC side 
This section provides an overview of the indispensable tools for PC configuration before you can begin 
the development process. 

2.2. Operating System 
The PC you will use to work with Open Platform must have one of the following Linux distributions 
installed: Novell SUSE 10 or Red Hat 7.3.   
 
The Operating System (OS) must be configured to support the following network services: 
 

• Tftp: the PC must be configured as a Tftp client; 
• Telnet: the PC must be configured as a Telnet client; 
• NFS: the PC must be configured as an NFS server. 

 
The DHCP protocol must be disabled, as PC and camera are linked by a point-to-point connection via 
a cross cable. PC and camera must have a static IP address1.  
 

2.2.1. GNU tools for cross-compiling 
Cross-compilation is the process of running a compiler on a given platform to create an executable 
that will run on a different platform.  
In order to create executable files for a different platform, you have to install (or compile) a set of 
cross-compiling tools - such as compiler, linker, assembler and other tools - on the host machine, 
which in our instance is the PC the Linux OS is installed on.  
 
Listed below are the cross-compilation tools included in the SDK package. They are installed 
automatically when you install SDK from the installation CD-ROM. 
 

Tool Version Description Reference 
web site 

GCC 3.2.1  
(GCC version for a specific 
reference architecture) 

GNU Compiler Collection 
Tools to cross-compile C source 
code 

 

g++  GNU Compiler Collection 
Tools to cross-compile C++ 
source code 

 

GDB 5.1 
(GDB version for a specific 
reference architecture) 

GNU Debugger 
Debugging tool   

 

strip 2.12.1 
(strip version for a specific 
reference architecture) 

GNU Stripper 
Tool to remove debugging 
information from a cross-
compiled executable 

 

 
More cross-compilation tools are available at: 
http://kegel.com/crosstool/crosstool-0.38/doc/crosstool-howto.html  
 
This link provides the necessary instructions for you to compile your own GNU tools and cross-compile 
the version you wish. 
 

                                                 
1 Please see the Appendix for detailed information on the Linux Operating System and its configuration. 
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2.3. IDE 
The libraries and cross-compilation tools distributed with the SDK can be integrated into an Integrated 
Development Environment (IDE).  
Listed below are some usage cases where IDEs Eclipse and KDevelop would be used. 
 

2.3.1. Configuring the Eclipse framework 
How to configure the Eclipse environment: 
 
Before you can work with Eclipse, the PC must have Java JDK installed; it is available at 
www.sun.com. 
Download the Eclipse project (version for Linux systems) at www.eclipse.org  
Install Eclipse.  
Install the CDT plug-in for c/c++ programming with Eclipse 
 
How to integrate the SDK into the Eclipse environment: 
 
Create a new project: File  New Project  Standard C++ Project and follow the instructions. 
Copy all the content of folder  /usr/local/SOP_SDK/Scs1OpenPlatformDK/ created during  ...  
to the work folder created at the previous step. 
Launch compiling using the makefile available in the new work folder.  
 
 
Before you can integrate the SDK, you will need to configure Eclipse for programming in the C/C++ 
language: to this end, simply download the CDT plug-in available at ..  
 
 

2.4. Scs1 Monitor Application 
To make the user aware of the camera is viewing, a graphic interface has been developed in Java to 
display the image acquired by the Scs1 camera at any given moment during execution: 
 

 
Figure 1 - Scs1 PC Monitor 
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Figure 2 - Scs1 PC Monitor, Live mode 

 
This application can only be used when a suitably configured version of SOPexe is running on Scs1 
(see Chapter on Development Process for more details). 
 
If a suitably configure version of SOPexe is running on Scs1 to handle communications between Scs1 
and the PcMonitor application, the latter can be used as follows: 
 
Start Scs1 and wait until SOPexe is in execution. 
Start the Scs1PcMonitor application. 
 
The PcMonitor application will only start if you have Java JDK version 1.5 installed on your PC (with 
Linux or Windows Operating System); Java JDK may be downloaded from: http://java.sun.com  
 
Once you have installed JDK 1.5 on the host PC,  under Linux, insert the bin folder contained in the 
currently installed JDK 1.5 into the system PATH. To do this, type the command: 

 
PATH=$PATH:/<bin directory bin of JDK> 

 
For example, if you have installed the JDK using the RPM downloaded from http://java.sun.com, then 
the bin directory will be located in the following path: 

 
/usr/java/jdk1.5.0_06/bin 

 
and you will have to type the following command: 

 
PATH=$PATH:/usr/java/jdk1.5.0_06/bin 
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You may now install the PcMonitor application. 
 
This application is included in the SOP-SDK CD-ROM and is located in the pcmonitor directory. 
 
If you wish to have this application installed under Windows, simply click the “jar” file 
Scs1MonitorInstall.jar located in the pcmonitor directory on the CD-ROM. 
 
Under Linux, run the command: 
 

./install.sh 
 
This will start the installation procedure. When installation is complete, you will find the application 
executable in the following path (unless you changed the default installation folder): 
 
Windows: 
 

C:\Programmi\Datasensor S.p.a - SCS1 Java PC Monitor\bin\ 
 

Linux: 
 
  /usr/local/Datasensor S.p.a - SCS1 Java PC Monitor\bin\ 
 
To start the application under Windows, simply click the “jar” file Scs1Monitor.jar located in the above 
mentioned directory. 
 
Under Linux, run the following commands: 
 

chmod +x ./runmonitor (first time only) 
./runmonitor 

 
in the pcmonitor directory. 
 
Figure 3 shows the screen that appears after the application has started. 
 

 
Figure 3 - Application start-up 

 
To connect to Scs1, type the IP address of Scs1 (e.g. 172.27.101.200) and press the Connect 
button. The button will change to “Disconnect” and the following text should appear in the 
output console: 
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To verify connectivity between Scs1 and the monitor, you may send an “RUALIVE”  (Are yoU 
ALIVE) command to Scs1 by pressing the “Send Cmd” button. 
 

 
 
The reply in the output console should read “IMALIVE” ( I AM ALIVE). 
 

 
 
If everything is OK, you may choose to display one debug image at a time using command 
“GETDEBUGIMAGE” (GET DEBUG IMAGE): 
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The image will appear in the suitable space in the right portion of the screen. 
 
Or you may enter Live Mode by pressing the live button: 
 

 
 
 
This will open a new window for camera live viewing: 
 

 
 
To disconnect from the camera, press the “Disconnect” button 
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2.5. Camera side 

2.5.1. Hardware 
 
Scs1 is based on an Intel PXA 400 MHz processor with XScale technology, featuring 16MB Flash 
memory, 64 MB RAM, serial outputs (RS232, RS485 for the matching models), 2 digital outputs and 4 
digital inputs. 
It also includes an integrated interface on the sensor with 4 LED's, 4 seven-segment displays and 
three buttons (+,-,SET). 
 
Connectivity is ensured by an integrated interface, an M12 connector and an M8 connector. 

 
Figure 4 - Integrated interface 

 
 

 
Figure 5 - M12 connector 

 
 
 
 

 
Figure 6- M8 connector 
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2.5.2. Available Models 
 
SCS1 with integrated illuminator 
with serial RS232 protocol 
with serial RS485 protocol 
without serial protocol 
 
SCS1 without integrated illuminator 
with serial RS232 protocol 
with serial RS485 protocol 
without serial protocol 
 

2.5.3. Operating System 
 
The operating system installed on the SCS1 system (target host) is a Linux distribution for embedded 
systems that encapsulates a Linux kernel version 2.4.18. 
 

2.5.4. Factory configuration 

a) LAN Ethernet connectivity 
 
Smart camera Scs1 comes with the following factory default networking configuration: 
 
IP address:  172.27.101.209 
Netmask:  255.255.0.0 
 

b) Login parameters for Telnet 
 
Default login parameters for Telnet are as follows: 
 
User:  root 
Password: password 
 

c) Preloaded executable 
 
By default, the camera includes a SOPexe executable which Datasensor s.p.a. uses when testing the 
camera. This executable may be deleted and replaced with a user’s executable at any time. 
 

2.5.5. Restoring the sensor to the factory configuration 
 
To restore the sensor to its factory configuration, press and hold the + e –  keys during the camera 
boot process until the word done appears on the display. 
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2.5.6. Configuring Ethernet through the integrated interface 
 
To configure the network board of Scs1 in the event it fails to start at boot for some reason, press and 
hold the SET key during the camera boot process until Eth is displayed. Now navigate the IP-address 
and Netmask configuration menu as outlined below: 
 
 

 
 

2.5.7. BusyBox 
 
BusyBox ( www.busybox.net ) is the command-line shell used by the operating system installed on the 
target system.  
It is widely used with embedded systems because it combines many Unix utilities in a single small 
executable.  

Eth 

Ip Netm Save Esc

172 

27 

101 

209 

255

255

255

255

Esc Esc

Set 

Mem 

172 

Reboot the camera

Set

Mem

172
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2.5.8. File System  
 
The file system of Scs1 has the same structure as a common Linux file system (structure is described 
in more detail in the Appendix). 
The root directory ( / ) typically contains the following directories: 
 
/SCS1_Config/: folder that contains the system configuration files 
/SCS1_Drivers/: folder that contains the system drivers 
/SCS1_Fw/: This folder contains the system loader that completes the boot configuration (boot 
process of SOPexe). 
/SCS1_NetShared/: shared folder; it is shared through the NFS service on the SCS1 host. 
/SCS1_OpenPlatform/: folder that contains the executable SOPexe 
/SCS1_Scripts/ : folder that contains the utilities scripts for the user, such as nfsmount, that is used to 
mount the directory shared across camera and PC via NFS. 
 
File system layout is as follows: 
 
 
/ 

SCS1_Config/  
SCS1_Fw/ 
SCS1_NetShared/ 

 SCS1_OpenPlatform/ 
SCS1_Scripts/ 

 bin/ 
 dev/ 
 etc/ 
 home/ 
 lib/ 
 mnt/ 
 opt/ 
 proc/ 
 root/ 
 sbin/ 
 tmp/ 
 usr/ 
 var/ 
 
 

Figure 7 – Scs1 file system  
 
 
In addition, RAM is mapped under the following path: /mnt/ramdisk 
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2.5.9. Linux services 
 
In the default configuration, the camera provides the following network services: 
 
Telnet server 
TFTP server 
NFS client 
 
Additional services (e.g. FTP client/server, minimal web server) may also be installed to suit specific 
application requirements. 
 

a) Telnet server 
 

What is Telnet? 
 
Telnet is a service that enables connection to a remote computer over an Ethernet network or, broadly 
speaking, over the Internet. After connecting to such remote computer (called the host), you can use 
its services. 
In other words, Telnet lets you use the resources of the host computer from the keyboard and display 
of your computer (called the client). 
A Telnet connection requires suitably configured software packages across the network: 

1. Server software on host 
2. Client software on client 

In the SCS1 platform, a Telnet server configured on the sensor (host) allows a PC (client), with a 
Telnet client software installed, to connect to the sensor, access the file system and sensor services to 
configure sensor behaviour, debug applications and interact with the sensor as if were a regular Linux 
PC. 
 

b) Connecting to SCS1 via Telnet 
 
In order to establish a connection with a SCS1 camera through Telnet, you need to know the camera 
IP address and its Netmask, which must be compatible with your network (or with your PC's 
configuration if you are using a one-to-one connection via a crossed cable)  
 
To connect to Scs1 using Telnet, type the following string in the Linux shell or in a DOS console: 

telnet <ip address of Scs1> 
Unless you have modified the factory settings, you will need to type this command: 

telnet 172.27.101.202 
See Figure 8 

 
Figure 8 - Connection through Telnet 

 
You will be prompted to log in. Type root 



   

 SCS1 Open Platform Series  Instruction Manual  
   

 

13  

 

 

 
Figure 9 - Entering login information 

 
You are now prompted for a password2. Type3 password 

 

 
Figure 10 - Logging in 

 
Once you have established a connection to the camera through Telnet, you will have the Unix shell 
BusyBox - in other words, the console of a Linux Operating System proper - available. 
 

NOTE: 
 
If you wish to use the nvi text editor of the BusyBox shell, there are a few preliminary steps to perform 
before connecting to the camera: 
 

Windows 
 

Launch the Telnet command with the following parameters: 
telnet –t vt100 172.27.101.202 

Linux 
 

Set the TERM environment variable to vt100 and then follow the standard connection procedure: 
 

 
For the C shell (/bin/csh), type the following command: 

  set term=vt100 
 
For the Bourne (/bin/sh) or Korn (/bin/ksh) shell, type the following commands: 

       export TERM 
       TERM=vt100 

 
Now establish the connection using command 

telnet 172.27.101.202 
 

                                                 
2 For security reasons, the password will not show on the screen as you type it. 
3 If you wish to change the password, establish connection, type the command passwd and follow the on-screen 
instructions. 
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Detailed information on the nvi text editor is available at: 
 
http://www.tldp.org/linuxfocus/English/May2000/article153.shtml   
 

c) TFTP server 
 

What is TFTP? 
 
Trivial File Transfer Protocol (TFTP) is a very simple file transfer protocol that offers basic FTP 
features. 
 

d) How to use the TFTP server 
 
The TFTP server that runs on Scs1 is configured to receive and sent files through the sensor RAM 
that, as mentioned earlier, is mapped at  /mnt/ramdisk. 
 
The example below illustrates a possible usage of the TFTP server resident on the camera: 
 
Let us assume you have created a file named tftpremotefile in /mnt/ramdisk that contains the 
following text “this is the tftp remote file”. 
 
Now let us see how to use the Linux TFTP client on your PC to connect to the TFTP server of the 
camera. To do this, type: 

tftp 
The following prompt appears 

tftp> 
To establish a connection to the camera, type: 

tftp>connect 172.27.101.202 
When you have established a connection, you may retrieve remote file /mnt/ramdisk/tftpremotefile  
and save it on your PC with filename tftplocalfile using this command: 

get tfppremotefile tftplocalfile 
 
Now type the command 

tftp>connect 172.27.101.202 
to disconnect and return to your Linux shell prompt. 
To ensure that the file was downloaded successfully, type the command: 

more tftplocalfile 
to view the content of file tftplocalfile. 
 

 
Figure 11 - Possible usage of camera TFTP server through TFTP client on PC 



   

 SCS1 Open Platform Series  Instruction Manual  
   

 

15  

 

 

e) NSF server 
 

What is NFS? 
NFS (Network File System) is a service/protocol that allows hosts to mount partitions on a remote 
system and use them as if they were local systems. This allows resources to be shared between 
server and clients (if present). Structure is of the client/server type 
 
How to use the NFS server 
The development model devised for SCS1 provides for the application tools under development to run 
and the exchange of (executable, configuration) files to occur through a directory that physically 
resides on the PC and is shared with the camera through NFS. 
This way, the camera (which supports the client portion of the protocol) can access the directory on 
the PC through common copy and transfer commands as if the directory were an extension of its file 
system. 
In order to share one or more directories of the development host PC with the SCS1 camera, the host 
must have an NFS server correctly installed and configured. 
 
To configure the NFS server on your PC, please refer to the brief tutorials provided below or visit 
http://nfs.sourceforge.net/nfs-howto/ : 
 
Red Hat 7.3 
 
Write the following configuration line in file /etc/exports : 

/root/Shared *(rw, root_no_squash, sync)  
 
if you want directory /root/Shared shared with the camera. As a general rule, you can have as many 
directories shared as you like. For each directory you want shared, write the following configuration 
line in file /etc/exports 

<directory to share> *(rw, root_no_squash, sync) 
 
When finished, make sure the NFS server is running on your host PC.To do this, type the command  

rpcinfo –p | grep nfs 
 
If the lines you see displayed look like this 

1000003  2  udp  2049 nfs 
 
it means that the server is active. Otherwise, type this command 

/etc/init.d/nfs start  
 
 

 
Figure 12 - NFS server start-up on host PC 
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Now you may mount the directory shared by Scs1 and the host PC. To do this, establish a connection 
with Scs1 through Telnet, log in and type the following command on one line: 

mount –n –t nfs –o nolock,rsize=1024,wsize=1024 
172.27.30.179:/root/Shared /NetShared 

 
Now change the current directory to /NetShared/ through Telnet and use the ls command to view the 
content of the directory: you will obtain a list of the files in directory /root/Shared located on the host 
PC. 
 
NOTE: If your firewall is enabled, it may block communication between Scs1 and PC when shared 
directory is mounted. The quickest way to solve this problem is to disable the firewall, or you can 
enable the NFS server in the firewall following the suitable procedures, which we will not discuss here.  
 
Suse 10 
 
 Thanks to SuSE's popular YaST control panel, configuring the NFS server in the Novel SuSE Linux 
10 distribution is much easier than in RedHat 7.3. 
 
To configure the NFS server in SuSE 10, start YaST4 ( Figure 13 ): 
 

 
Figure 13 - SuSE NFS server, step 1 

 
 
 
Now choose Network Services and then NFS Server - Figure 14. 
 
From the NFS Server configuration window, start the NFS server and enable it in the firewall. Select 
Next - Figure 18. 

                                                 
4 You have to have root rights in order to use the YaST control panel 
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Select Add directory and type the host PC's directory you want shared with the camera. In our 
instance, the directory to share is /root/Shared - Figure 16. 
 
Select OK. 
 
In Options, set rw,no_root_squash,sync 
 
Select OK. 
 
Select Finish. 
 

 
Figure 14 - SuSE NFS server, step 2 
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Figure 15 - SuSE NFS server, step 3 

 
 

 
Figure 16 - SuSE NFS server, step 4 



   

 SCS1 Open Platform Series  Instruction Manual  
   

 

19  

 

 

When you have configured the NFS server on your host PC, you can share a folder between host PC 
and camera. Follow this procedure: 
 
Before beginning, establish a connection to the camera through Telnet as described in the previous 
Chapters: 

telenet 172.27.101.209 
 
Once you have established a connection, you will be prompted to log in; type root 

(none) login: root 
 
Now you will be prompted for a password; type password 

(none) login: root5 
password: 

 
The following screen appears: 
 
MontaVista Linux 3.0, Professional Edition 
Linux/armv5tel 2.4.18_mvl30-dbpxa250 
 
(none) login: root 
Linux (none) 2.4.18_mvl30-dbpxa250 #54 Thu Nov 18 08:31:39 UTC 2004 armv5tel unk 
nown 
 
Welcome to MontaVista Linux 3.0, Professional Edition 
 
BusyBox v0.60.3 (2002.12.19-10:40+0000) Built-in shell (ash) 
Enter 'help' for a list of built-in commands. 
 

# 
 

Now you have to mount the shared NFS directory by typing the following command on one line: 
 
mount –n –t nfs –o nolock,rsize=1024,wsize=1024 <IP address of Pc>:<path to the shared directory 
on the PC> /SCS1_NetShared 
 
This is what the command line would look like in our instance: 
 
mount –n –t nfs –o nolock,rsize=1024,wsize=1024 172.27.30.176:/root/NetShared 
/SCS1_NetShared 
 
You may also use the utility file nfsmount located in directory /SCS1_Scripts to spare yourself typing 
some characters: 
 
To use this file, type (on one line): 

/SCS1_Scripts/nfsmount <IP address of host PC> <host PC directory to 
share> 

 
In our instance: 

/SCS1_Scripts/nfsmount 172.27.30.176 /root/NetShared 
 
NOTE: The commands listed above must be typed on one line (see the section about NFS server 
usage for detailed information). 

                                                 
5 When you type the password, no characters will appear on the screen. This is normal. When you have typed the 
password, press Enter even though no characters are visible on the screen. 
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3. INSTALLATION 
 

3.1. System requirements 
 
Datasensor SOP SDK installation requires: 
 
PC with Linux distribution configured to provide the services discussed earlier in this manual. 
CD-ROM with Datasensor SOP-SDK installation package. 
 

3.2. How to install Datasensor SOP Software Development Kit 
 
Datasensor SOP SDK is distributed on a single CD-ROM. 
 

3.2.1. Quick installation 
 
The installation procedure is discussed in full detail under “Installation procedure” later in this 
paragraph. 
 
The key steps for SDK quick installation are as follows: 
 
Mount the CD-ROM 
 
Perform steps 1 through 5 of the installation procedure outlined below 
 
Change current directory to directory install_files in the CD-ROM 
 

cd <CD-ROM mount point>/install_files 
Run the installation script 

./sop-sdk-host-install.sh –install 
 

If you wish some help, simply type 
 

  ./sop-sdk-host-install.sh 
 

 The following screen appears: 
 
=============================================================================== 
=============================================================================== 
DATASENSOR SCS1 OPEN PLATFORM SOFTWARE DEVELOPMENT KIT INSTALLATION 
=============================================================================== 
=============================================================================== 
=============================================================================== 
 
=============================================================================== 
Usage:  ./sop-sdk-host-install.sh       --help 
        ./sop-sdk-host-install.sh       --version 
        ./sop-sdk-host-install.sh       --install | --uninstall [--verbose] 
=============================================================================== 

 Options: 
 

 --help  
This option displays the previous screen following by a brief 

installation tutorial (similar to this one). 
  

 --version 
  This option displays the installer version 

 
 --install 

  This option starts the installation process 
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 --uninstall 

 This option starts the uninstall process 
 
  

 --verbose 
This is an additional option. When added after the –-install and –-

uninstall options, it starts the (un)install process in the verbose mode 
 

3.2.2. Installation procedure 
 
Log in to PC with the Linux distribution as a root 
 
Open the Linux shell. Since the installation procedure is of the command-line type, you have to run the 
installer from a Linux shell. To open the Linux shell, press: 
 

Alt+F2 and run the command “konsole” 
 
An alternative way to open the Unix shell is by clicking the suitable icon in the application bar. 
 
Place the Datasensor SOP SDK CD-ROM into the CD-ROM drive. 
If your Linux distribution will not mount the CD-ROM automatically, you will have to mount it manually. 
To mount a device manually, type the following command in the Unix shell: 
 
mount /dev/cdrom /mnt/cdrom 
 
If you are using a SuSe distribution, type: 
 
mount /dev/cdrecorder /media/cdrecorder 
 
or: 
 
mount /dev/dvdrecorder /media/dvdrecorder 

 
When the CD-ROM has been mounted, change current directory to the directory where the CD-ROM 
mount point is located. To do this, type the following command in the Linux shell: 
 
cd  /mnt/cdrom 
 
or 
cd  /media/cdrecorder 
 
or 
cd  /media/dvdrecorder 
 
depending on the specific instance (3.1, 3.2 or 3.3, respectively). 

 
After completing step 4, the directory you are in is the CD-ROM mount point; from here, change 
current directory to directory install_files. To do this, type the following text in the Linux shell: 
 

  cd <CD-ROM mount point>/install_files 
 

where the <CD-ROM mount point> may be any one of the following directories: /mnt/cdrom, 
/media/cdrecorder, /media/dvdrecorder 

  
After completing step 5, you are in the "install files" directory; from here, run the following command in 
the Linux shell: 
 

  ./sop-sdk-host-install.sh –install 
 

This will install the Development Kit for Scs1 Open Platform 
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The installation script will install the cross-compilation tools in the following directory: 
 
/opt/hardhat 
 
and the development kit main directory in the following directory: 

  
  /user/local/SOP_SDK/Scs1OpenPlatformDK 
   
 

Our suggestion is to avoid making changes to the files in the main directory of the development kit; 
copy the main directory to another directory so you will be able to quickly revert to an initial, 
operational condition in the event anything goes wrong when writing code with SDK. 
 
To test SDK installation, go to the main directory of the development kit by typing the following text in 
the Linux shell: 
 

  cd /user/local/SOP_SDK/Scs1OpenPlatformDK 
 

 From this directory, type the following commands in the order: 
 
   make clean 
   make 
 

If no error messages are displayed, it means that the compilation - and subsequently the installation 
process - were completed successfully. 
When this is the case, you will find the following cross-compiled executable in the directory: 
 

   SOPexe 
 

 To view it, type the following command from the Linux shell: 
 
   ls –al SOPexe 
 

If you find you cannot remove the CD-ROM from its drive, you will have to umount the CD-ROM 
manually. To do this, type the following commands: 
 

umount /mnt/cdrom  
 

or 
  umount /media/cdrecorder  

or 
  umount /mnt/dvdrecorder  
 

depending on the specific instance (3.1, 3.2 or 3.3, respectively). 
 
NOTE: You will not be able to umount the CD-ROM from inside the CD-ROM or its directory. 
 

 

3.2.3. Uninstall 
 
Perform steps 0 through 4 of the installation procedure 
 
After completing step 4, the directory you are in is the CD-ROM mount point; from here, change 
current directory to directory install_files. To do this, type the following text in the Linux shell: 
 

  cd <CD-ROM mount point>/install_files 
 

where the <CD-ROM mount point> may be any one of the following directories: /mnt/cdrom, 
/media/cdrecorder, /media/dvdrecorder 
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After completing step 5, you are in the "install files" directory; from here, run the following command in 
the Linux shell: 
 

  ./sop-sdk-host-install.sh –uninstall 
 

The Development Kit for Scs1 Open Platform will uninstall completely 
 

 
 
 
 

4. DEVELOPMENT PROCESS 
 
The development process to generate code for the SCS1 Open Platform is very simple; the whole 
process is performed inside SDK's main directory, which will be 
/usr/local/SOP_SDK/Scs1OpenPlatformDK if you opt for using the original directory created during the 
installation process, or a copy you will have created. 
 
SDK's main directory structure is as follows: 
 
 
<main directory>/ 
 
    docs/ 
    imgs/ 
    includes/ 
    libs/ 
    Makefile 
    Scs1Main.cpp 
    Scs1main.o 
    SOPexe 
 
 

Figure 17 - Project main directory 
 
Among the names listed above, those ending with a slash (“/”) denote directories, those without a 
slash at the end are filenames. 
 
The docs/ directory contains the documentation for the APIs of SDK 
 
The imgs/ directory contains the images used in the html documentation for the APIs of SDK. 
 
The includes/ directory contains the inclusion files.h used to include the statements (prototypes) of 
the SDK library functions into the source files you created. 
 

 
 
<includes>/ 
  Scs1Definition.h 
  Scs1EthMng.h 
  Scs1IntUserInterface.h 
  Scs1Main.h 
  Scs1Misc.h 
  Scs1Overlay.h 
  Scs1Rs232Rs485Mng.h 
  Scs1Utils.h 
 
 

Figure 18- Directory of inclusion files.h 
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For a detailed description of the functions contained in these files, please refer to the SOP SDK API 
manual. 
 
 
 
The libs/ directory contains the libraries used to compile the source files that use the APIs of SDK. 
 

 
 
<libs>/ 
  libjpeg.a 
  Scs1OpenPlatform.a 
 

Figure 19 - Directory of compilation libraries 
 
 The PcMonitor application uses the libjpeg.a6 libraries to view the Jpeg images acquired by Scs1, 
whereas Scs1OpenPlatform.a is used to compile the source files that use the APIs of SOP. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
6 The libjpeg.a libraries are distributed by the Independent JPEG Group: http://www.ijg.org/  
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4.1. Entering the code 
 
When you begin to write your first software to run on Scs1, you may use any text editor, from 
command-line editors like vi and emacs, through more full-featured editors like kedit, gedit, kdevelop 
running in a graphic environment, to full-fledged integrated development environments such as anjuta 
and eclipse. 
 

4.2. Sample code 
File  

includes/Scs1Definitions.h 
contains the necessary definitions to make the code more readable when using SOP APIs: 
 
#define NONE  0 
#define ODD  1 
#define EVEN  2 
#define VGA  1 
#define QVGA  0 
#define RSBUFFERSIZE 8192 
 
Additional definitions may be found in the different inclusion files in the includes directory, which is 
located in the project main directory. 

4.2.1. Main dummy file: Scs1Main.cpp 
 
/********************** 
 *  
 * MAIN FUNCTION 
 *  
 */ 
 
int main(int argc, char **argv) 
{ 
/******************** SCS1 INIT SECTION: BEGIN ***********************/ 
/******************** DO NOT MODIFY: BEGIN **************************/ 
 Scs1SensorInit(); 
/******************** DO NOT MODIFY: END **************************/ 
  
 Scs1BasicNetworkComInit(); 
 TurnIlluminatorOn(); 
 SetResolution(QVGA); 
  
/******************** SCS1 INIT SECTION: END ***********************/ 
 
 /********************SCS1 WORKING SECTION***********************/ 
    while(true){ /*Loop Forever*/ 
 
  /************ SCS1 MANAGEMENT SECTION: END *****************/ 
  /************ DO YOUR OWN MANAGEMENT *********************/ 
   
   /*BUTTON MANAGEMENT*/ 
   /*DISPLAY MANAGEMENT*/ 
   /*NETWORK MANAGEMENT*/ 
   Scs1BasicNetworkComMng(); 
   /*SERIAL COMMUNICATION MANAGEMENT*/ 
 
  /***********SCS1 MANAGEMENT SECTION: END *******************/ 
 
   
      SetDisplay("rUN",1); 
  SetGain(20); 
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  SetExposureTime(50); 
  GrabFrame(); 
 } 
} 

Figure 20 - Dummy Main 
 
 
 
The minimal code in Figure 20 exemplifies the required basic structure of the source file that will 
generate an executable to be saved on Scs1 at a later stage. 
 
As can be seen in Figure 20, the file must always include a function call to call the sensor initialisation 
function Scs1SensorInit(), which initialises frame grabber, CMOS sensor, etc. 
 
Without this call, you will not be able to use the other image acquisition functions, such as 
GrabFrame(). 
 
Next comes a section that contains three function calls: 
 
 Scs1BasicNetworkComInit(); 
 
 TurnIlluminatorOn(); 
 
 SetResolution(QVGA); 

Figure 21 - Section 1 
 
Here Scs1BasicNetworkComInit() is used to initialise Scs1 communication with the PcMonitor 
application and display the images acquired by Scs1. 
 
Function TurnIlluminatorOn() causes the illuminator incorporated in the sensor to turn on each time 
the image acquisition function GrabFrame() is called. 
 
Function call SetResolution(QVGA) sets sensor resolution to 320x240. 
 
The next section falls within an infinite loop: 
 
 /********************SCS1 WORKING SECTION***********************/ 
    while(true){ /*Loop Forever*/ 

Figure 22 – Section 2 
 

 
Inside the infinite loop there is a management section: 
 
  /************ SCS1 MANAGEMENT SECTION: END *****************/ 
  /************ DO YOUR OWN MANAGEMENT *********************/ 
   
   /*BUTTON MANAGEMENT*/ 
   /*DISPLAY MANAGEMENT*/ 
   /*NETWORK MANAGEMENT*/ 
   Scs1BasicNetworkComMng(); 
   /*SERIAL COMMUNICATION MANAGEMENT*/ 
 
  /***********SCS1 MANAGEMENT SECTION: END *******************/ 

Figure 23 - Section 3 
 
When you have become familiar with SOP SDK, you may place your management routines for remote 
pushbutton board, display, network serial communication in this section. 
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As you can see, the only routine present here is the basic management routine managing 
communications between Scs1 and the PcMonitor application to display the images acquired by the 
sensor: 
 
   Scs1BasicNetworkComMng(); 
 

Figure 24 - Section 4 
 
The following section is intuitively understood; it calls the image acquisition function: 
 
      SetDisplay("rUN",1); 
  SetGain(20); 
  SetExposureTime(50); 
  GrabFrame(); 
 } 
} 

Figure 25 - Section 5 
 
The following functions are also called in this section: 
 

      SetDisplay("rUN",1); 
 
Displays the word “run” on the 7-segment display of Scs1 
 

  SetGain(20); 
        SetExposureTime(50); 

 
Sets gain and exposure time of the CMOS sensor. 
 
That's it.  
 
You may now extend this skeleton main file by adding the calls to the APIs of SOP SDK to have the 
Smart Camera Scs1 perform the function you wish. 
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4.2.2. RS232 serial port management7 
 
Below is a code example for RS232 serial port communication management: 
 
if((bytes_to_read = RS232BytesToRead())>0){ 
 
 printf("Bytes to read: %d\n",bytes_to_read); 
 
 read_bytes = RS232ReadData(serial_read_buffer_ptr,bytes_to_read);  
 
 printf("Read Data: %s\n",serial_read_buffer_ptr); 
 
 bzero(serial_read_buffer_ptr,strlen(serial_read_buffer)); 
 
 strcpy(serial_write_buffer_ptr,":OK"); 
 
 RS232WriteData(serial_write_buffer_ptr); 
 
 printf("Write Data: %s\n",serial_write_buffer_ptr); 
 
 bzero(serial_write_buffer_ptr,strlen(serial_write_buffer)); 
 
 bytes_to_read=0; 
} 

Figure 26 - Example of RS232 serial port management 
 
The code excerpt in Figure 26 exemplifies a possible usage of the serial port on Scs1. 
It may be added to the section shown in Figure 23. This code will not run unless there are any 
characters to read on the serial port: 
 
if((bytes_to_read = RS232BytesToRead())>0){ 
 
If there are any characters on the serial port, they will be read: 
 
 
 read_bytes = RS232ReadData(serial_read_buffer_ptr,bytes_to_read);  
 
Then, the string “:OK” is sent to the serial port: 
 
 strcpy(serial_write_buffer_ptr,":OK"); 
 
 RS232WriteData(serial_write_buffer_ptr); 
 
This is a minimal example of RS232 serial port management. When SOPexe is running the on the 
camera and you have a device capable of talking to Scs1 through RS232, Scs1 will read anything sent 
to it and will reply by sending the string “:OK”. 
 
The complete code file needed to achieve this is as follows: 
 
 
 
/******************* *  
 * MAIN FUNCTION 
 *  
 */ 
 
int main(int argc, char **argv) 

                                                 
7 Only for those models that support this feature 
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{ 
 int read_bytes=0, written_bytes=0, bytes_to_read=0; 
 char serial_write_buffer[RSBUFFERSIZE]; 

char *serial_write_buffer_ptr = serial_write_buffer; 
 char serial_read_buffer[RSBUFFERSIZE]; 

char *serial_read_buffer_ptr = serial_read_buffer; 
  
/******************** SCS1 INIT SECTION: BEGIN ***********************/ 
/******************** DO NOT MODIFY: BEGIN **************************/ 
 Scs1SensorInit(); 
/******************** DO NOT MODIFY: END **************************/ 
  
 
 Scs1BasicNetworkComInit(); 
 
 TurnIlluminatorOn(); 
 
 SetResolution(QVGA); 
 
 SetRS232Params(115200, 8, 1, NONE); 
 
  
/******************** SCS1 INIT SECTION: END ***********************/ 
 
 /********************SCS1 WORKING SECTION***********************/ 
    while(true){ /*Loop Forever*/ 
 
  /***********SCS1 MANAGEMENT SECTION: END ********************/ 
  /********** DO YOUR OWN MANAGEMENT ************************** 
    
   BUTTON MANAGEMENT 
   DISPLAY MANAGEMENT 
   NETWORK MANAGEMENT */ 
   Scs1BasicNetworkComMng(); 
   /*SERIAL COMMUNICATION MANAGEMENT 
    
  ********* SCS1 MANAGEMENT SECTION: END ***********************/ 
 

if((bytes_to_read = RS232BytesToRead())>0){ 
  printf("Bytes to read: %d\n",bytes_to_read); 
  read_bytes = RS232ReadData(serial_read_buffer_ptr,bytes_to_read);  
  printf("Read Data: %s\n",serial_read_buffer_ptr); 
  bzero(serial_read_buffer_ptr,strlen(serial_read_buffer)); 
  strcpy(serial_write_buffer_ptr,":OK"); 
  RS232WriteData(serial_write_buffer_ptr); 
  printf("Write Data: %s\n",serial_write_buffer_ptr); 
  bzero(serial_write_buffer_ptr,strlen(serial_write_buffer)); 
  bytes_to_read=0; 
 } 
 
  SetDisplay("rUN",1); 
  
  SetGain(20); 
  SetExposureTime(50); 
  
 
  GrabFrame(); 
 } 
} 
 
 
This source file provides the definitions and initialisation of the support variables for the serial port 
management functions: 
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 int read_bytes=0, written_bytes=0, bytes_to_read=0; 
 char serial_write_buffer[RSBUFFERSIZE]; 

char *serial_write_buffer_ptr = serial_write_buffer; 
 char serial_read_buffer[RSBUFFERSIZE]; 

char *serial_read_buffer_ptr = serial_read_buffer; 
 
the initialisation of the serial port with baud rate, data bit number (8), stop bit number (1) and parity 
(NONE) settings: 
 
 SetRS232Params(115200, 8, 1, NONE); 
 
Finally, the code shown in Figure 26 is found inside the loop. 

4.2.3. RS485 serial port management8 
 
Below is a code example for RS485 serial port communications management: 
 
if((bytes_to_read = RS485BytesToRead())>0){ 
 
 printf("Bytes to read: %d\n",bytes_to_read); 
 
 read_bytes = RS485ReadData(serial_read_buffer_ptr,bytes_to_read);  
 
 printf("Read Data: %s\n",serial_read_buffer_ptr); 
 
 bzero(serial_read_buffer_ptr,strlen(serial_read_buffer)); 
 
 strcpy(serial_write_buffer_ptr,":OK"); 
 
 RS485WriteData(serial_write_buffer_ptr); 
 
 printf("Write Data: %s\n",serial_write_buffer_ptr); 
 
 bzero(serial_write_buffer_ptr,strlen(serial_write_buffer)); 
 
 bytes_to_read=0; 
} 

Figure 27 - Example of RS485 serial port management 
 
As you can see, the management of the RS485 and RS232 serial ports is identical, except that RS485 
will use its specific library functions, which you will have to set accordingly9. 
 
The complete code file needed to achieve this is as follows: 
 
/******************* *  
 * MAIN FUNCTION 
 *  
 */ 
 
int main(int argc, char **argv) 
{ 
 int read_bytes=0, written_bytes=0, bytes_to_read=0; 
 char serial_write_buffer[RSBUFFERSIZE]; 

char *serial_write_buffer_ptr = serial_write_buffer; 
 char serial_read_buffer[RSBUFFERSIZE]; 

char *serial_read_buffer_ptr = serial_read_buffer; 
  

                                                 
8 Only for those models that support this feature 
9 Please note that the RS232 serial port is a full-duplex port, whereas RS485 is a half-duplex port. 
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/******************** SCS1 INIT SECTION: BEGIN ***********************/ 
/******************** DO NOT MODIFY: BEGIN **************************/ 
 Scs1SensorInit(); 
/******************** DO NOT MODIFY: END **************************/ 
  
 
 Scs1BasicNetworkComInit(); 
 
 TurnIlluminatorOn(); 
 
 SetResolution(QVGA); 
 
 SetRS485Params(115200, 8, 1, NONE); 
 
  
/******************** SCS1 INIT SECTION: END ***********************/ 
 
 /********************SCS1 WORKING SECTION***********************/ 
    while(true){ /*Loop Forever*/ 
 
  /***********SCS1 MANAGEMENT SECTION: END ********************/ 
  /********** DO YOUR OWN MANAGEMENT ************************** 
    
   BUTTON MANAGEMENT 
   DISPLAY MANAGEMENT 
   NETWORK MANAGEMENT */ 
   Scs1BasicNetworkComMng(); 
   /*SERIAL COMMUNICATION MANAGEMENT 
    
  ********* SCS1 MANAGEMENT SECTION: END ***********************/ 
 

if((bytes_to_read = RS485BytesToRead())>0){ 
  printf("Bytes to read: %d\n",bytes_to_read); 
  read_bytes = RS485ReadData(serial_read_buffer_ptr,bytes_to_read);  
  printf("Read Data: %s\n",serial_read_buffer_ptr); 
  bzero(serial_read_buffer_ptr,strlen(serial_read_buffer)); 
  strcpy(serial_write_buffer_ptr,":OK"); 
  RS485WriteData(serial_write_buffer_ptr); 
  printf("Write Data: %s\n",serial_write_buffer_ptr); 
  bzero(serial_write_buffer_ptr,strlen(serial_write_buffer)); 
  bytes_to_read=0; 
 } 
 
  SetDisplay("rUN",1); 
  
  SetGain(20); 
  SetExposureTime(50); 
  
 
  GrabFrame(); 
 } 
} 
 
 

4.2.4. Display management 
 
SDK provides the following API to manage the built-in display of Scs1: 
 

SetDisplay(char *s, int orientation) 
 

We already saw a usage example when writing the code of main dummy file “Hello, World!”. 
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Another example is the following function, which is distributed as an API of SOP-SDK: 
 
void DisplayGameOne(unsigned int sleep_time){ 
  SetDisplay("abcd",1); sleep(sleep_time); 
  SetDisplay("efgh",1); sleep(sleep_time); 
  SetDisplay("ijkl",1); sleep(sleep_time); 
  SetDisplay("mnop",1); sleep(sleep_time); 
  SetDisplay("qrst",1); sleep(sleep_time); 
  SetDisplay("uvwx",1); sleep(sleep_time); 
  SetDisplay("yzAB",1); sleep(sleep_time); 
  SetDisplay("CDEF",1); sleep(sleep_time); 
  SetDisplay("GHIJ",1); sleep(sleep_time); 
  SetDisplay("KLMN",1); sleep(sleep_time); 
  SetDisplay("OPQR",1); sleep(sleep_time); 
  SetDisplay("STUV",1); sleep(sleep_time); 
  SetDisplay("WXYZ",1); sleep(sleep_time); 
  SetDisplay("  01",1); sleep(sleep_time); 
  SetDisplay("2345",1); sleep(sleep_time); 
  SetDisplay("6789",1); sleep(sleep_time); 
} 
 
This function displays all letters (upper and lower case) and digits on Scs1 display. 
 

 
Figure 28 
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4.2.5. LED management 
 

 
Figure 29 

 
SDK provides the following APIs to manage the built-in display of Scs1: 
 

TurnOnLed1() 
TurnOnLed2() 
TurnOnLed3() 
TurnOnLed4() 

TurnOffLed1()  
TurnOffLed2() 
TurnOffLed3() 
TurnOffLed4() 

 
Another usage example is found in the sample function code supplied as API of SOP-SDK : 
 
void LedGameOne(int insp){ 
    
  LowOutput1(); 
  LowOutput1(); 
  TurnOffLed1(); 
  TurnOffLed2(); 
  TurnOffLed3(); 
  TurnOffLed4(); 
   
  usleep(2000); 
   
  switch(insp%4){ 
   case 0: TurnOnLed1(); HighOutput1(); break; 
   case 1: TurnOnLed2(); HighOutput1(); break; 
   case 2: TurnOnLed3(); break; 
   case 3: TurnOnLed4(); break; 
   default: break; 
  } 
} 
 
This function turns the different LEDs on and off according to the value of integer insp which has been 
transferred as a parameter to the function. For example: assuming that the main code contains an 
integer variable set to increment upon each loop, if you pass that variable to this function, the four Scs 
built-in LEDs will turn on and off in sequence. 
 
For example, you may add the following code lines to the section shown in Figure 25: 
 
      LedGameOne(i++); 
 
where i is an integer variable which you will have declared outside the while(true) loop. 
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4.2.6. Output management 
 

 
Figure 30– M12 connector 

 
SDK provides the following APIs to manage the built-in display of Scs1: 
 

HighOutput1() 
HighOutput1() 
LowOutput1() 
LowOutput1() 

 
A usage example is found in the sample function code supplied as API of SOP-SDK : 
 
void LedGameOne(int insp){ 
    
  LowOutput1(); 
  LowOutput1(); 
  TurnOffLed1(); 
  TurnOffLed2(); 
  TurnOffLed3(); 
  TurnOffLed4(); 
   
  usleep(2000); 
   
  switch(insp%4){ 
   case 0: TurnOnLed1(); HighOutput1(); break; 
   case 1: TurnOnLed2(); HighOutput1(); break; 
   case 2: TurnOnLed3(); break; 
   case 3: TurnOnLed4(); break; 
   default: break; 
  } 
} 
 
This function turns the two sensor outputs on and off according to the value of integer insp which has 
been passed as a parameter to the function. For example: assuming that the main code contains an 
integer variable set to increment upon each loop, if you pass that variable to this function, you will see 
the two Scs built-in outputs go high and low. 
 
For example, you may add the following code lines to the section shown in Figure 25: 
 
      LedGameOne(i++); 
 
where i is an integer variable which you will have declared outside the while(true) loop. 
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4.2.7. Push-buttons management 
 

 
Figure 31 

 
SDK provides the following APIs to manage the built-in +, - and SET push-buttons of Scs1: 
 

ReadPlusPushButtonStatus() 
ReadSetPushButtonStatus() 
ReadMinusPushButtonStatus() 

 
that return 0 or 1 depending on whether the corresponding push-button is depressed or released. 
 

4.2.8. External illuminator management 
 

 
Figure 32– M8 connector 

 
SDK provides the following APIs to manage the external illuminator or anyway the M8 connector 
shown in Figure 32: 
 

TurnExtIlluminatorOn() 
TurnExtIlluminatorOff() 

 
These let you increase or decrease the voltage value of the "Strobe" digital output shown in Figure 32. 
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4.3. Support libraries 

4.3.1. SCS1 API 

a) What are APIs? 
 
API stands for Application Program Interface; an API is a set of routines, protocols and tools used to 
develop software applications. A good API make it easier to develop an application programme by 
providing all the building blocks that the programmer will need to achieve the desired functions. 
Basically, an API is an abstraction of the system's primitive functions 
 

b) How to use SOP's APIs 
 
The set of APIs developed for the SCS1 Open Platform is described in full detail in the relevant 
manual supplied with the Datasensor SOP-SDK CD-ROM. 
 

4.4. How to compile? 

4.4.1. Cross-compiling 
 
The meaning of cross-compilation has been discussed earlier in this manual; cross-compiling occurs 
automatically whenever you compile using the make tool. 
 
You already had a try at the compilation process when you installed the Datasensor SOP-SDK CD-
ROM; let us now have a closer look at it. 
 
The compilation process occurs when you type the make command from the Linux shell inside the 
project main directory, followed by the appropriate parameters as determined by Makefile, which is 
the configuration file inside the project main directory. 
 
If you look at the standard installation in the main directory in Figure 17, you will see the Makefile 
configuration file used to compile the project: 
 
################################################################ 
# 
# SCS1 OPEN PLATFORM 
# 
# Make Target  
# 
#Author: Fabio Bombardi 
#Date:  2k6.02.09 
#Location:  Datasensor Spa 
# 
################################################################ 
 
# Define here your cross-compiler prefix 
CROSS = /opt/hardhat/devkit/arm/xscale_le/bin/xscale_le- 
 
CC = $(CROSS)g++ 
STRIP = $(CROSS)strip 
LD = $(CROSS)ld 
 
# Comment/uncomment the following line to disable/enable debugging 
DEBUG = n 
 
#TARGET 
TARGET = SOPexe 
 
#XCOMPILER FLAGS 
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CFLAGS = -Wall -Wstrict-prototypes -Wno-trigraphs 
CFLAGS += -mapcs -mno-sched-prolog -fno-strict-aliasing -fno-common -mapcs-
32 
#CFLAGS += -march=armv4 -mtune=xscale -mshort-load-bytes -msoft-float 
CFLAGS += -march=armv4 -mtune=xscale  -msoft-float 
CFLAGS += -D__LINUX_ARM_ARCH__=5 
 
# Set the device's parameters 
ifeq ($(DEBUG), y) 
   CFLAGS += -ggdb -DSCS1TEST_DEBUG 
else 
   CFLAGS += -O2 
endif 
 
#OBJECTS 
OBJECTS = Scs1Main.o 
   
#INCLUDES  
INCLUDES= \ 
   
#LIBRARIES  
LIBS = \ 
  ./libs/Scs1OpenPlatform.a \ 
  ./libs/TopSensoDatamatrixAndBarcode.a \ 
  ./libs/libjpeg.a  
   
 
#RULES 
SOPexe : $(OBJECTS)  
 $(CC) $(CFLAGS) -o SOPexe $(OBJECTS) $(LIBS) 
  
%.o: %.c 
 (echo "compiling " $@ >&2) 
 $(CC) -c $(CFLAGS) $(INCLUDES) $< -o $@ 
  
%.o: %.cpp 
 (echo "compiling " $@ >&2) 
 $(CC) -c $(CFLAGS) $(INCLUDES) $< -o $@ 
 
  
all: 
 make $(TARGET) strip 
  
  
strip: 
 $(STRIP) ./SOPexe 
 
 
clean: 
 rm -f *.o 
 rm -f SOPexe 
 
When you launch the make command inside this directory, the configuration file of the compilation 
process tells it what operations it must perform in order to compile the project. 
 
All you need to do to compile the project is launch the make command; if no error messages are 
displayed, it means that the compilation was completed successfully and you will find the cross-
compiled executable SOPexe inside the project main directory. 
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You may also launch the make command together with suitable parameters such as: 
 
all  
strip 
clean 
 
When you launch make with these parameters, you are telling the command to execute what follows 
the name of the passed parameter in Makefile. For example, Makefile contains the following: 
 
clean: 
 rm -f *.o 
 rm -f SOPexe 
 
If we launch the  

make clean 
 
command, make will remove all .o files and the cross-compiled executable SOPexe: 

rm -f *.o 
rm -f SOPexe 

 
If you launch the 

make all 
 
command, you will have SOPexe cross-compiled and stripped, i.e. debug information will be removed 
from the cross-compiled executable: 
 
all: 
 make $(TARGET) strip 
 
were strip is: 
 
strip: 
 $(STRIP) ./SOPexe 
 

4.4.2. Other documentation 
 
For detailed information on the make command, visit the home page of the GNUMake project at: 
 
http://www.gnu.org/software/make/  
 

4.4.3. First compilation 
 
To perform the first compilation, go to the project main directory shown in Figure 17 and launch the  

make clean 
command to clean the environment 
and then launch 

make 
If no error messages are displayed, it means that the compilation was completed successfully and you 
will find the cross-compiled executable SOPexe in the project main directory. 
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4.5. Deployment 

4.5.1. Executing the first application  
 
Let us now try and run a simple application: “Hello, World!” 
 
To do this, go to the section shown in Figure 25 reported below 

 
      SetDisplay("rUN",1); 

  SetGain(20); 
  SetExposureTime(50); 
  GrabFrame(); 
} 
} 
 
and add this code line: 

printf(“Hello World!\n”); 
 
The section should now look like this: 
 

      SetDisplay("rUN",1); 
  SetGain(20); 
  SetExposureTime(50); 
  GrabFrame(); 
  printf(“Hello, World!\n”); 
 } 
} 
 
Now launch make from the project main directory to start compiling. If no error message is displayed, it 
means that the compilation process was completed successfully. 
 
You may now launch SOPexe from the NFS directory shared by Scs1 and the PC you are compiling 
on.  
 
To do this, establish a connection to the camera through Telnet as described in the previous Chapters: 

telenet 172.27.101.209 
 
Once you have established a connection, you will be prompted to log in; type root 

(none) login: root 
 
Now you will be prompted for a password; type password 

(none) login: root10 
password: 

The following screen appears: 
 
MontaVista Linux 3.0, Professional Edition 
Linux/armv5tel 2.4.18_mvl30-dbpxa250 
 
 
(none) login: root 
Linux (none) 2.4.18_mvl30-dbpxa250 #54 Thu Nov 18 08:31:39 UTC 2004 
armv5tel unk 
nown 
 
Welcome to MontaVista Linux 3.0, Professional Edition 
 
BusyBox v0.60.3 (2002.12.19-10:40+0000) Built-in shell (ash) 

                                                 
10 When you type the password, no characters will appear on the screen. This is normal. When you have typed the 
password, press Enter even though no characters are visible on the screen. 
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Enter 'help' for a list of built-in commands. 
 
# 
 
Now you have to mount the shared NFS directory by typing the following command on one line: 
 
mount –n –t nfs –o nolock,rsize=1024,wsize=1024 <IP address of Pc>:<path to 
the shared directory on the PC> /SCS1_NetShared 
 
This is what the command line would look like in our instance: 
 
mount –n –t nfs –o nolock,rsize=1024,wsize=1024 
172.27.30.176:/root/NetShared /SCS1_NetShared 
 
You may also use the utility file nfsmount located in directory /SCS1_Scripts to spare yourself typing 
some characters: 
 
To use this file, type (on one line): 
 

/SCS1_Scripts/nfsmount <IP address of host PC> <host PC directory to 
share> 

 
In our instance: 
 

/SCS1_Scripts/nfsmount 172.27.30.176 /root/NetShared 
 
NOTE: The commands listed above must be typed on one line (see the section about NFS server 
usage for detailed information). 
 
When you have mounted the shared directory, go to /SCS1_NetShared 
 

cd /SCS1_NetShared 
 
Now copy file SOPexe from the project main directory to the directory your PC shares with Scs1. This 
way, when you switch from Telnet on Scs1 to /NetShared, you will find file SOPexe ready to be 
launched. 
To launch the file, run the following command: 

./SOPexe 
 

You should now see a continuous sequence of “Hello, World!” messages on the screen and - on Scs1 
models equipped with an in-built illuminator - the illuminator turn on each time the sensor acquires an 
image. 
 
If you want Scs1 to launch this application automatically at boot with no need to connect through 
Telnet and start SOPexe manually, copy the executable into directory /Scs1_OpenPlatform. 
Then launch the following command: 
 

cp ./SOPexe /SCS1_OpenPlatform 
 
Now switch Scs1 off and back on again and the SOPexe executable will run automatically. 
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4.6. Debug 
 
To debug your applications, compile SOPexe with the make command only and omit strip. 
 
After compiling SOPexe, connect to the camera through Telnet and mount the shared NFS directory. 
 
On the host PC side, you will need to copy the cross-compiled debugger from the Datasensor SOP-
SDK CD-ROM crossbin directory to the shared NFS directory using the following command: 
 
cp /mnt/cdrom11/crossbin/gdb /root/NetShared 
 
When finished, switch the current directory to /NetShared and launch the following command: 

gdb ./SOPexe 
 
This will launch the Linux command-line debugger. 
 
To start the programme, type  

run 
 
For detailed information on GDB, visit the home page of the GNU GDB Project Debugger at: 
 
http://www.gnu.org/software/gdb/  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
11 Or /mnt/cdrecorder or /mnt/dvdrecorder 
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5. CHECKS AND PERIODIC MAINTENANCE 
 
Correct maintenance involves keeping hardware devices clean from dust and the SCS1 software 
updated to the latest version. 
 
Remove any dust or dirt build-up on the sensor using a soft cloth; if needed, slightly dampen the cloth 
with a neutral detergent solution. 
 
Keep dirt away from imager (area behind the lenses); if the imager is dirty, blow with canned anti-static 
compressed air to remove dust. 
 
Remove any dust and fingerprints from the lenses using canned anti-static compressed air at regular 
intervals. 
 
If needed, use lens wipes and detergent to remove any residue. 
 
The latest version of the SCS1 software is available at www.datasensor.com. 
 
 
Smart Camera Sensor SCS1 requires no particular maintenance other than cleaning the front surfaces 
that protect the optics. 
Clean with a cotton cloth dampened with water. 
 
DO NOT use: 

• - alcohol or solvents; 
• - wool or synthetic cloth. 

 
 

5.1. Warranty 
 
Product comes with a 36-month full warranty starting from date of manufacture. 
Datasensor shall not be liable for damage to property or injury to persons resulting from failure to 
observe correct installation and operating procedures. 
 
Warranty does not cover defects clearly attributable to damage resulting from improper installation, 
improper use or accidental damage such as impacts or the unit being dropped. 
 
Service Department 
Tel.: +39 051 6765611 
Fax.: +39 051 6759324 
email: service@datasensor.com 
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6. TECHNICAL DATA 
 

SCS1: 
 

Supply voltage: 24 V DC ± 10% 
Voltage ripple: 1 Vpp max with illuminator 

2 Vpp max without illuminator 
Current draw 
(excluding output current and illuminator): 120 mA at 24 V DC 

Current draw with illuminator 
(depends on how long 
illuminator stays on, texp ): 

< 170 mA if texp = 5ms 
< 350 mA if texp = 200ms 

Outputs 2 PNP outputs 
(short circuit protection) 

Network interface: RJ45-10/100 Mbs Ethernet 
Serial interface: RS232 / RS 485 
Interface for external illuminator: M8 4-pole connector, 24 V illuminator power supply, 

strobe signal (TTL) 
Output current: 100 mA max 
Output saturation voltage: < 2 V 
Optics: Standard CS-mount or C-mount with adapter ring 
Resolution: 640 x 480 (VGA) / 320 x 240 (¼ VGA) 
Dimensions: Without illuminator : 

112.4 mm x 75 mm x 40 mm 
With illuminator : 

112.4 mm x 75 mm x 55 mm 
Indicators: 4 LEDs and 4-digit 7-segment display 
Setting: Built-in push-button board: + push-button,  - push-button, 

SET push-button 
PC Ethernet interface 

Data retention: Non volatile FLASH memory 
Operating temperature: -10°C….55°C 
Storage temperature: -20°C….70°C 
Vibration:  
Shock resistance:  
Housing material: Aluminium alloy 
Mechanical protection: IP40 
Connections: RJ45, 8-pole M12 , 4-pole M8  
Weight 
(without optics): 

300 g without illuminator 
385 g with illuminator 

 
 

Image sensor (Micron MT9V403): 
 

Technology: CMOS 
Supply voltage: 3.3 V 
Format: ½-inch (6.61 mm x 4.97 mm) 
Pixel matrix: 659 x 494 with windowing capability 
Pixel size: 9.9 μm x 9.9 μm 
Maximum frame rate: 200 fps 
Electronic shutter: 20 μs -1.3 sec with 66 MHz clock 
Gain: 1x-18x 
SNR: 45 dB 
Responsivity: 2.0 V/lux-sec at 550 nm 
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Quantum efficiency versus wavelength: 
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7. OVERALL DIMENSIONS 
 

7.1. SCS1 overall dimensions without illuminator 
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7.2. SCS1 overall dimensions with illuminator 
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7.3. Bracket dimensions 
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8. ACCESSORIES 
 

8.1. Illuminators 
 

Model Description 

SCS-IL-R635-22C-024-1012 Toplight illuminator 
24VDC M8 Std (continuous) 

SCS-IL-R635-22P-024-1012 Toplight illuminator 
24VDC M8 No Std (strobed) 

SCS-IL-R635-31C-024-1012 Backlight illuminator 
24VDC M8 Std (continuous) 

SCS-IL-R635-31P-024-1012 Backlight illuminator 
24VDC M8 No Std (strobed) 

SCS-IL-R660-12C-024-0007-T Ring illuminator 
24VDC M8 Std (continuous) 

IL-R660-12P SCS-IL-R660-12P-024-0007-T 

PS-IL-P02C SCS-PS-IL-024 

 
 

Ring Light (IL-R660-12C, IL-R660-12P): 
(steady or flashing): provides diffused 
illumination over a small area. 
The illuminator has a circular shape and a 
centre opening that accommodates the 
sensor lens and the ring light illuminates the 
area directly in front of the sensor. 

 
 

Back Light (IL-R635-31C, IL-R635-31P): 
(steady or flashing): provides low-intensity 
illumination from behind the target object. 
It emphasises the contour and shape of the 
object and does not reveal surface qualities. 

 
 
 

Top Light (IL-R625-22C;IL-R625-22P): 
(steady or flashing): provides focused, 
extremely even illumination. 
The illuminator is placed behind the sensor 
and enables very accurate inspection when 
oriented at the correct angle. 
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Moreover, it’s also possibile to choose among a large range of SIL illuminator. 
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9. LENSES 
 

Model Description 
LE-V06-C-V 6 mm lens 

LE-V08C-V 8 mm lens 

LE-V12-V 12 mm lens 

LE-V16-V 16 mm lens 

 
 
All lenses in the accessory range come with diaphragm (shutter) and focus adjustment. The range of 
focal lengths (6mm, 8mm, 12mm and 16mm) ensures some degree of flexibility in terms of sensor 
operating distance and field of view. 
 
The shorter the focus length, the shorter the allowed working distance, which translates into a broader 
field of view (see Appendix B for more details). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Lens

Field 
size 

Focal length Working 
distance 
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10. MOUNTING BRACKETS 
 
The SCS1 accessory range includes stiff mounting brackets to suit specific application and type of 
support. 
 
Two types of brackets are available: 
 
- Mounting bracket.  
 
This is a stiff bracket made up of two elements arranged at right angles to one another.  
 

 

 
Figure 33 

Suitable slots 
allow for sensor 
movement 

Bracket has 
mounting screw 
holes on the 
side as well 
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- Adjustable bracket 
 
This bracket allows for sensor pivoting and tilting  
 

  
 
 
Note : Evaluate bracket choice carefully if sensor is to be mounted on machinery subject to strong 
vibration. 
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11. APPENDIX A 
 

11.1. Linux 
 
Linux is an open-source UNIX implementation for PCs (386-Pentium PRO), Digital Alpha, PowerPC, 
Sun SPARC, Apple Macintosh, Atari ST/TT, Amiga, MIPS, that provides full multitasking, multi-user, 
multi-threading, X Windows and TCP/IP support, is capable of interacting with other operating systems 
(such as Microsoft, Apple, Novell) and much more. Linux development owes much to the Internet. The 
first versions of the programme were entirely written by Linus Torvalds (torvalds@transmeta.com) at 
the Helsinki University in Finland; however, what makes Linux unique is that its growth was made 
possible by a great many diverse groups of UNIX programmers and Operating System experts who 
have made the code they wrote freely available. Diversity here should be understood as referring to 
fields of expertise, industry and geographical location. These programmer communities needed an 
effective communication tool in order to work together. That tool was the Internet and - since these 
people has chosen Linux as their operating system - web tools and utilities were among the first to be 
developed. In addition to the applications written specifically for Linux, many applications were taken 
from the best software packages available in the market at the time. For example, the C compiler is 
the Linux-based variant of GCC (distributed by the Free Software Foundation), a compiler normally 
used on the HP and Sun platforms. In as little as 7 years, Linux has become the most technically 
advanced operating system in the category and - because its source code is freely available - it has 
set a standard and driven kernel development by Microsoft and SCO. In addition, many 
Solaris/QNX/AIX/SCO and NT developers, when they are back at home from work, rewrite their 
unique and sometimes proprietary technology and add it to Linux GPL-licenced code for everyone to 
use.  
 
 

11.2. Linux distributions 
Linux is available in many different distributions such as Debian, Ubuntu, Mandrake, Fedora, 
Slackware. Such unusual names did not stop them from becoming well-known and very popular, since 
they have made the process of installing Linux user-friendly and bundle enough OpenSource 
applications to meet the most diverse needs of any type of user or software designer. 
Although it is broadly perceived as complete operating system, "Linus Torvalds' Linux" is actually 
simply a kernel, the core of the system that provides low-level management of hardware resources 
(CPU, memory, disks, interfaces, audio/video boards...). Each distribution bundles the kernel with all 
the software to achieve a system complete with applications, utilities and server-side software to 
manage several Internet services. The open source software supplied with each distro includes a 
great variety of programmes built by different people, companies and organisations who interact by 
using shared standards and libraries. This is why many prefer the name GNU/Linux, as all basic 
utilities, from GCC (the reference compiler) to the utilities typical of the Unix world are from the GNU 
project created by Richard Stallman. 
 
The various distributions differ in: 
 
Number and versions of installable programmes; 
Kernel version used and pre-installation procedure (usually, the kernel is not compiled during a 
standard installation process); 
Installation procedure (user interface, possibility of choosing options and which software to install); 
How the configuration files, programmes and log files are organised in the file system; 
Preset configurations of the software installed. 
 
 
 

11.3. Main Linux distributions 

11.3.1. Red Hat  
 
Red Hat is the most popular Linux distribution and is well-suited to different uses (desktop, server, 
laptop), although its security record is far from impressive. It pioneered a user-friendly update system 
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and automatic updates through the RedHat Network. It introduced a software package management 
system with an .RPM extension for easy software installation and update. 
It offers two product lines: Fedora is a freely available distribution which is frequently updated and 
developed with the help of the community, characterised by a relatively short life cycle. Red Hat 
Enterprise Edition is the commercial version and provides on-line support and updates for a 
subscription fee; it has a long life cycle and the price per licence is relatively expensive (depending on 
the option of connecting to the RedHat Network). 
 
 
Debian 
Developed by a community comprised of thousands of volunteers around the world, the Debian 
distribution embodies the true spirit of free software philosophy. It provides its own package manager 
which is similar to RPM (.DEB packages). Less user-friendly and stable than other distributions, it is 
regarded as the choice of purists and expert users. Its life cycle is markedly longer than that of other 
free distributions (subject to frequent updates and new releases), which makes it well suited to server 
applications, where a long-lasting life cycle has priority over frequent software updates. 
 
 
S.U.S.E. 
Developed in Germany, this robust distribution is full-featured, RPM compatible and user-friendly. Its 
full-featured management and configuration programme (YAST) is quite simple and accessible to non-
expert users. 
Acquired by Novell in 2004, Suse is the most aggressive competitor of RedHat. It is available in 
different versions: Suse Linux Personal and Professional desktop versions (the Personal version is 
available to download freely) and SuSE Linux Enterprise Server for enterprise environments, 
available at a higher price and with long-term support. 
 
 
Mandrake 
Increasingly popular, it uses rapidly updated packages similar to RPM (MDK). This distribution is very 
user friendly and possibly among the best suited to desktop systems. It also provides some server 
versions expressly addressed to the enterprise market. 
 
 

11.3.2. The Linux File System 
 
In computing, a file system is what determines how files are to be stored and organised on a storage 
device such as a hard disk or CD-ROM. A more formal definition would be: a set of abstract data types 
necessary for the storage, hierarchical organisation, manipulation, navigation, access and retrieval of 
data. Actually, some file systems (such as NFS) do not interact directly with storage devices. 
 
Like all Unix-based systems, the Linux file system has a hierarchical structure; all objects (files and 
directories) located in the root directory ( the main directory represented by a simple "/" (slash) ) and 
the same / character is used as a directory separator ( For example /usr/bin/ denotes directory bin 
under directory usr under the root directory (/). 
The directory structure used in Linux systems is very similar to that of other Unix systems. Reported 
below are the most common directories found in the different Unix system; other directories may go by 
different names or serve different purposes in the different Unix systems (or in the different Linux 
distributions). 
 
/ Root. The main directory that contains all other directories. 
 
/root This is the root user's home directory, not to be confused with the root directory ( / ), which is the 
main directory and not a directory named /root 
/boot This directory contains all kernel images and the files indispensable for system bootstrap 
/etc Contains the system configuration files and the files of the programmes installed 
/home Contains the home directories of common users (any users other than the root user) 
/usr Binaries, documentation, libraries and source code of most programmes (as well as source codes 
for the kernel) 
/var All dynamic data files that tend to change over time, such as log files, pid files lock files for 
running processes, spool directories (printer, mail...) etc. 
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/proc Real-time virtual file system generated by the kernel. It contains dynamic system and process 
information, which is treated as if it were a set of files and directories 
/dev It contains files with special properties which represent hardware devices or special functions. 
These files provide access to the corresponding hardware devices. 
/sbin This directory contains commands and programmes reserved for the root user ( other 
commands are located in /usr/sbin/ ) 
/bin This directory contains basic commands and programmes available to all users (other commands 
are located in /usr/bin/ ) 
 
 
Unix file management commands work much like the equivalent commands of other command-line 
operating systems like DOS. As is typical on Unix systems, all of these commands have various 
options that provide added functionality. 
 
ls Lists the content of a directory (the equivalent of DOS dir command; some Linux systems 
implement a dir which is analogous to ls); 
cd Changes the current directory. The equivalent of DOS cd command. 
cp Copies one or more files. The equivalent of DOS copy. 
mv Moves a file from one directory to another directory or renames a file. The equivalent of DOS 
move and rename. 
rm Deletes one or more files (Please note: many Unix and Linux systems do not have the equivalent 
of a recycle bin and restoring a deleted file is not an easy task). The equivalent of DOS del. 
mkdir and rmdir are used to make a directory and remove and empty directory, respectively. 
ln Creates a hard or a symbolic (option ln -s) link. 
 
 

11.3.3. Tftp 
 
Trivial File Transfer Protocol (TFTP) is a very simple file transfer protocol that offers basic FTP 
features; it was first defined in 1980. 
Because it is so simple, it is easily implemented in a small amount of memory. As a result, TFTP 
proved useful to boot those computers that do not have mass storage devices, like routers. At present, 
it is still used to transfer small files between hosts on a network, such as X Window System terminals 
or other thin clients. 
 
Some more details on TFTP: 
 
It uses UDP (port 69) as a transport protocol (unlike FTP which uses TCP on port 21);  
It does not support directories;  
It has no authentication or encryption mechanisms;  
It may be used to read or write files from a remote server;  
It supports three different transfer modes: "netascii", "octet" and "mail" (the first two correspond to the 
"ASCII" and "image" (binary) modes of the FTP protocol; the third is obsolete and rarely used);  
Its file size limit is 32 MB.  
 
Since TFTP uses UDP, it is necessary to create a transport and session support. Each file transferred 
via TFTP is an independent exchange. Each transfer is performed in lock-step, with one packet 
(whether a block of data or an acknowledgement) being transmitted over the network at any time. 
Due to lack of security, it is risky to use TFTP over the Internet; for this reason, it is mostly used on 
private local networks. 
Option negotiation was added to the protocol at a later time (with RFC 2347); negotiated options can 
modify the protocol to some degree (in particular, allow for larger blocks) without making substantial 
changes. 
 

11.3.4. Telnet 
 
Telnet is a network protocol used on the Internet. According to IETF documents STD 8 
(http://www.ietf.org/rfc/rfc854.txtRFC 854 and http://www.ietf.org/rfc/rfc855.txtRFC 855): 
“The purpose of the TELNET Protocol is to provide a fairly general, bi-directional, eight-bit byte 
oriented communications facility”. 
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Usually, it is used to provide users with command-line remote login sessions between hosts on the 
Internet. 
By extension, telnet is also the name of programme that enables users to start a Telnet session to a 
remote host; the telnet programme implements the client portion of the protocol. Telnet clients have 
been available on most Unix system for many years and are available for all types of computers. 
"To telnet" is used as a verb and means to establish a telnet connection. 
 
Telnet is TCP-based client-server protocol; most clients connect to port 23 of the server (although the 
port may vary, as is the case with many Internet protocols). Partly thanks to protocol design and partly 
thanks to their typical flexibility, Telnet programmes can be used to establish an interactive connection 
to some other service on an Internet server. Typically, Telnet is used to connect to port 25 (typically 
assigned to an SMTP server) to debug a mail server. 
The Telnet protocol can be divided into a core and a set of extensions. The core is described in IETF 
documents RFC 854 and RFC 855, which were also merged together into STD 8, and define basic 
protocol features and extension implementation. Some of its many extensions have been adopted as 
Internet Standards. STD documents 27 through 32 define several Telnet extensions, most of which 
are widely used. Among the remaining extensions, the most important are those IETF proposed as 
standards; more details can be found in STD 1. 
 

11.3.5. NFS 
 
NFS (Network File System) is a file system that enables a system to share directories and files with 
other systems on a network. NFS enables users and programmes to access files located on remote 
systems as if they were local files. 
Listed below are some of the most significant advantages NFS has to offer: 
 
Local workstations use less disk space because the data used locally can be stored on one single 
machine and are still accessible to others on the network. 
Users do not need separate home directories on each machine in the network. Home directories can 
be placed on the NFS server to make them available throughout the network. 
Storage devices such as floppy disks and CD-ROM drives can be used by other machines on the 
network. This helps to reduce the number of removable storage devices on the network. 
 
NFS consists of at least two elements: one server and one or more clients. The client remotely 
accesses the data stored on the server machine.  
The server must have the following demons (or processes) running: 
 
nfsd: NFS demon which services requests from NFS clients; 
mountd: NFS demon which services the requests nfsd passes to it; 
rpcbind (or portmap): demon that enables NFS clients to determine which ports the NFS is using. 
The client can run demon nfsiod: this demon services the requests from the NFS server. This demon 
is options: it helps to improve performance but is not indispensable. 
 

11.3.6. DHCP 
 
DHCP is the acronym for Dynamic Host Configuration Protocol, a protocol used to allocate IP 
addresses to computers on a network. DHCP replaces - and is backward compatible with - the now 
nearly obsolete BOOTP protocol. 
On an IP network, each computer must have an IP address specifying the subnet it is connected to; 
besides, the address must be unique to that computer, i.e. there must be no other computers using 
the same address. 
Manual IP address allocation places a heavy burden on network administrators, especially when 
handling large networks or many computers that connect to the network cyclically at a certain time or 
on certain particular days. In addition, IPv4 addresses are used in nearly all existing networks at 
present and the exponential growth of the Internet is leading to a shortage of addresses, since there 
are less and less fixed IP addresses available. 
 
The DHCP protocol may also be used to assign several parameters to a computer to enable its correct 
operation on the network it is connected to. Among the most common parameters, the following are 
worth noting: 
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Subnet mask  
Default Gateway  
DNS server addresses 
Default DNS domain name  
WINS server addresses  
NTP server addresses  
TFTP server address and name of file to be loaded for those computers that load the image of the 
operating system from the network.  
The protocol supports the allocation of many other parameters through DHCP as well as local 
definition of new parameters, although this capability is not widely used. 
 

11.3.7. Cross-compiling 
 
Cross-compilation is the process of running a compiler on a given platform to create an executable 
that will run on a different platform.  The most common example is the compilation of kernels and 
applications for palm machines (typically based on ARM processors) on an i386 platform.  In order to 
create executable files for a different platform, you have to install (or compile) a set of cross-compiling 
tools - such as compiler, linker, assembler and other tools - on the host machine, in our instance an 
i386 machine.These tools are executables with the same prefix added to their names; for example 
"arm-linux-gcc", "arm-linux-ld", etc. 
 

11.3.8. Linux JDK installation 
 
There are two different versions of the Java Development Kit (JDK) for Linux available to download 
from the Java site www.java.sun.com: 
 
j2sdk-VERSION-XXXXX.rpm.bin: it can be used with all distributions that implement RPM (Redhat 
Package Manager). Some the distributions that natively support this format are Fedora, Redhat, 
Mandriva, Suse/Novell. 
j2sdk-VERSION-XXXXX.bin: it may be used on all Linux distributions. 
 
Content is identical; the two versions are simply two different formats. 
 

a) Installing the JDK RPM file 
 
Assign an execute permission to file j2sdk-VERSION-XXXXX.rpm.bin: to do this, simply open a 
terminal emulator (konsole, gnome-terminal), change directory to where the JDK file is located and run 
command 
chmod +x j2sdk-VERSION-XXXXX.rpm.bin. 
From the terminal, run the following command inside the folder that contains the JDK file:   
./j2sdk-VERSION-XXXXX.rpm.bin. 
Read the licence agreement and type “yes”. File j2sdk-VERSION-XXXXX.rpm is created in the same 
directory and can be run using the package manager. 
Run the command  
rpm –iv j2sdk-VERSION-XXXXX.rpm.bin  
to install the packages. 
 

b) Installing the JDK non-RPM file 
 
Assign an execute permission to file j2sdk-VERSION-XXXXX.rpm.bin: to do this, simply open a 
terminal emulator (konsole, gnome-terminal), change directory to where the JDK file is located and run 
command  
chmod +x j2sdk-VERSION-XXXXX.bin. 
From the terminal, run the following command inside the folder that contains the JDK file:   
./j2sdk-VERSION-XXXXX.bin. 
Read the licence agreement and type “yes”. The file self-extracts to the same folder and creates a 
java-VERSION-XXXXX directory. The new folder can be moved to a location where it will be 
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accessible to all users, regardless of location, for example by creating a folder under the /usr/java 
directory. 

 

c) Setting the PATH 
 
After installing the files, you will have to configure the PATH environment variable in order to be able 
to use JDK commands regardless of the location of Java programmes in the file system. 
To do this, simply append the following command to file /etc/profile (this can only be done by the root 
user): 
export PATH=DIR:$PATH  
where DIR is the directory where JDK is installed. 
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12. APPENDIX B: LENSES 
 

12.1. C mount and CS mount 
 
The only difference between C mount and CS mount lies in focal length, which is the distance of the 
focal plane from the mounting flange; such distance is 17.526 mm in C mount, 12.5 mm in CS mount. 
Thread and mount aperture remain unchanged. 
A CS mount camera can use both CS mount and C mount lenses. Since C mount lenses focus the 
image 5 mm further from the lens than CS mount lenses, all you need to adapt a CS mount camera for 
use with a C mount lens is a 5 mm spacer (adapter ring) placed between camera mount flange and 
lens mount flange. 
Note, however, that C mount cameras can only use C mount lenses. 
 
Being a CS mount camera, SCS1 ensures maximum flexibility in terms of lens selection. 
 

 C mount 
camera 

CS mount 
camera 

C mount lens OK OK with adapter 
CS mount lens NO OK 

Table 1 Mount compatibility 
 
 

12.2. Diaphragm and focus adjustment 
 

The lenses in the SCS1 accessory range are equipped with two 
rings: a diaphragm ring and a focus ring.  
 
A white notch between the two rings provides a convenient reference 
point. 
 
The focus ring has the word “near” and symbol “∞” stamped on it. 
Turning the ring so as to move the word near closer to the reference 
notch gradually moves the focus plane closer to the sensor. Turning 
the ring so as to move the ∞ symbol closer to the notch moves the 
focus plane further away from the sensor. 
 
 
The diaphragm ring has the letters “C” and “O” stamped on it. Turning the ring so as to move the letter 
O closer to the reference notch gradually increases diaphragm aperture, whereas moving the letter C 
closer to the notch closes the diaphragm. The wider the aperture, the greater amount of light will be 
passing through the lenses the moment an image is acquired; exposure time being equal, more light 
will give a lighter, brighter image. 
Please note that depth of field decreases with increasing aperture value. 

 

Diaphragm Focus 

Reference 
notch 
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H: FOV height 
h: image height 
Θ: angle of view 
L: working distance 
f: focal length  

 

12.3. Field of view 
 

Field of View (FOV) is the field viewed by the image sensor which will form the reference image. The 
size of FOV and image sensor affects resolution. 

 
 
 
 
 

 
 

12.4. Working distance 
 

Working distance is the distance between the rear face of the lens and the target object. 
Working distance is affected by some limiting factors: 
 

- lenses have a minimum operating distance; 
- lenses may need to be close to the target in order to avoid light variations; 
- possible physical limitations affecting sensor positioning. 
 

12.5. Focal length 
 

Focal length is the distance from the rear nodal point of the lens (point at which the rays of light 
emerge from the rear end of the lens) and the image sensor. 
When more than one focal lengths seem to be appropriate for the application, the following factors 
should be considered: 
 

- cost: a lens with smaller focal length will be less expensive; 
- depth of focus: depth of focus (focus tolerance) is the area before and after the focal point in which 

image quality remains unchanged. The higher the focal length, the small the depth of focus; the 
smaller the focal length, the greater the depth of focus; 

- distortion: higher focal length ensure less distortion. 
 

12.6. Relationship between FOV and resolution 
 
To determine FOV size, measure the inspection area, making sure it is large enough to accommodate 
any movements of the target object. 
To ensure that FOV is sufficient, proceed as follows; 
- estimate required resolution 
- use the FOV formula to determine the maximum vertical and horizontal FOV dimensions that will 

maintain the required resolution 
 
FOV formula:  
Required resolution x 640 pixel = Max horizontal FOV 
Required resolution x 480 pixel = Max vertical FOV 
 
Example: 
Inspection area: 300 x 350 mm. Required resolution: 1 mm 
 

Max horizontal FOV = 1 mm x 640 = 640 mm 
Max vertical FOV = 1 mm x 480 = 480 mm 
 

The calculated limit FOV (640x480) is larger than the Inspection area; this means an FOV of 350x300 
is acceptable. 
 

If calculated FOV is smaller than the Inspection area, there are several options available: 
 

- use more cameras; 
- reduce inspection area; 

Lens
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12.7. Working distance tables 
 

Working distance in mm 
FOV in mm 
(height x 

width) 
4 mm lens 8 mm lens 12 mm 

lens 
16 mm 

lens 
25 mm 

lens 
50 mm 

lens 
75 mm 

lens 

5x4 0 0 0 0 0 69 77
10x8 0 0 0 0 0 104 153
15x11 0 0 0 0 52 139 190
20x15 0 0 0 0 69 173 247
25x19 0 0 0 55 87 209 283
30x23 0 0 50 67 104 243 340
35x26 0 39 59 78 121 278 397
40x30 0 45 67 89 139 313 427
45x34 0 50 75 100 156 347 464
50x38 0 55 83 111 173 382 515
60x45 33 67 100 133 209 451 619
70x53 39 78 117 155 243 521 721
80x60 45 89 133 178 278 590 825
90x68 50 100 150 200 313 660 9328
100x75 55 111 167 222 347 729 1031
110x83 61 122 183 245 382 799 1134
120x90 67 133 200 267 417 868 1237
130x98 72 145 217 289 451 937 1340
140x105 78 155 233 311 486 1007 1443
150x113 83 167 250 333 521 1077 1547
160x120 89 178 267 355 555 1146 1649
170x128 95 189 283 378 590 1215 1752
180x135 100 200 300 400 625 1285 1855
190x143 105 211 317 422 660 1354 1959
200x150 111 222 333 445 695 1423 2062
225x169 125 250 375 500 781 1597 2319
250x188 139 278 417 555 868 1771 2577
275x206 153 305 459 611 955 1945 2835
300x225 167 333 500 667 1042 2118 3093
325x244 181 365 542 722 1129 2292 3351
350x263 195 389 583 778 1219 2465 3608
375x281 209 417 625 833 1302 2639 3866
400x300 222 445 667 889 1389 2813 4124
425x319 236 472 709 945 1476 2986 4381
450x338 250 500 750 1000 1563 3160 4639
475x356 264 528 792 1055 1649 3333 4897
500x375 278 555 833 1111 1736 3507 5155
525x394 292 583 875 1167 1823 3681 5413
550x413 239 611 917 1222 1910 3854 5670
575x431 319 639 959 1278 1997 4028 5928
600x450 333 667 1000 1333 2083 4201 6185
625x469 347 695 1042 1389 2170 4375 6443
650x488 361 722 1083 1445 2257 4549 6701

 
Table 2 Focal Length/FOV/Working distance table (in millimetres) 
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Working distance in inches 

FOV in inches 
(height x 

width) 
4 mm lens 8 mm lens 12 mm 

lens 
16 mm 

lens 
25 mm 

lens 
50 mm 

lens 
75 mm 

lens 

0.2 x 0.2  0.00 0.00 0.00 0.00 0.00 2.73 3.33
0.3 x 0.2  0.00 0.00 0.00 0.00 1.07 3.47 4.67
0.4 x 0.3  0.00 0.00 0.00 0.00 1.40 4.13 5.33
0.5 x 0.4  0.00 0.00 0.00 1.13 1.73 4.87 6.00
1.0 x 0.8 0.00 0.00 1.67 2.20 3.47 8.33 11.33
1.5 x 1.1 0.00 1.67 2.53 3.33 5.20 11.80 17.33
2.0 x 1.5  0.00 2.20 3.33 4.47 6.93 15.33 22.67
2.5 x 1.9  0.00 2.80 4.20 5.53 8.67 18.67 26.67
3.0 x 2.3  0.00 3.33 5.00 6.67 10.40 22.00 30.67
3.5 x 2.6  1.93 3.87 5.87 7.80 12.13 26.00 36.00
4.0 x 3.0  2.20 4.47 6.67 8.87 14.00 29.33 41.33
4.5 x 3.4  2.53 5.00 7.53 10.00 15.33 32.67 46.67
5.0 x 3.8  2.80 5.53 8.33 11.13 17.33 36.00 51.33
5.5 x 4.1  3.07 6.13 9.20 12.20 19.33 39.33 56.67
6.0 x 4.5  3.33 6.67 10.00 13.33 20.67 43.33 62.00
6.5 x 4.9  3.60 7.20 10.87 14.67 22.67 46.67 67.33
7.0 x 5.3  3.87 7.80 11.67 15.33 24.00 50.00 72.00
7.5 x 5.6  4.20 8.33 12.53 16.67 26.00 53.33 77.33
8.0 x 6.0  4.47 8.87 13.33 18.00 28.00 56.67 82.67
8.5 x 6. 4.73 9.47 14.00 18.67 29.33 60.67 80.67
9.0 x 6.8 5.00 10.00 15.33 20.00 31.33 64.00 92.67
9.5 x 7.1  5.27 10.53 16.00 21.33 32.67 67.33 98.00
10.0 x 7.5 5.53 11.13 16.67 22.00 34.67 70.67 103.33
10.5 x 7.9 5.87 11.67 17.33 23.33 36.67 74.00 108.00
11.0 x 8.3 6.13 12.20 18.67 24.67 38.00 78.00 113.33
11.5 x 8.6 6.40 12.80 19.33 25.33 40.00 81.33 118.67
12.0 x 9.0 6.67 13.33 20.00 26.67 42.00 84.67 124.00
12.5 x 9.4 6.93 14.00 20.67 28.00 43.33 88.00 128.67
13.0 x 9.8 7.20 14.67 22.00 28.67 45.33 98.00 134.00
13.5 x 10.1 7.53 15.33 22.67 30.00 46.67 95.33 139.33
14.0 x 10.5 7.80 15.33 23.33 31.33 48.67 98.67 144.00
14.5 x 10.9  8.07 16.00 24.00 32.00 50.67 102.00 149.33
15.0 x 11.3  8.33 16.67 25.33 33.33 52.00 105.33 154.67
15.5 x 11.6  8.60 17.33 26.00 34.67 54.00 109.33 160.00
16.0 x 12.0  8.87 18.00 26.67 35.33 55.33 112.67 164.67
16.5 x 12.4  9.20 18.67 27.33 36.67 57.33 116.00 170.00
17.0 x 12.8  9.47 18.67 28.67 38.00 59.33 119.33 175.33
17.5 x 13.1  9.73 19.33 29.33 38.67 60.67 122.67 180.67
18.0 x 13.5  10.00 20.00 30.00 40.00 62.67 126.67 185.33
18.5 x 13.9  10.27 21.33 30.67 41.33 64.00 130.00 190.67
19.0 x 14.3  10.53 21.33 32.00 42.00 66.00 133.33 196.00
19.5 x 14.6  10.87 22.00 32.67 43.33 68.00 136.67 201.33
20.0 x 15.0  11.13 22.00 33.33 44.67 69.33 140.00 206.00

Table 3 Focal Length/FOV/Working distance table (in inches) 
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13. APPENDIX C: ILLUMINATORS 
 

13.1. General lighting considerations  
 
- Provide constant illumination 
 

- Keep illumination consistent (avoid shadows or bright spots) 
 

- Capture the shape of the target object using illumination to enhance contrast and make the object 
stand out against the background 

 

- Minimise variations due to ambient light, sunlight or other ambient light sources. 
 

- Select the most appropriate lighting technique for the shape, size, colour, reflection factor, 
transparency and heat tolerance of the target object. 

 

- Seek to determine the ideal distance between object and light source. 
 

- Set sensor exposure time. 
 

- Consider all possible physical constraints of the inspected area. 
 

13.2. Minimising the effect of ambient light 
 
To ensure consistent illumination, you need to minimise the overall amount of ambient light impinging 
on the object. Impinging ambient light may lead to inspection failure. In order to prevent this, you may 
use either illuminators brighter than ambient light or shield the inspection area. 
 
Ambient light suppression using a brighter, consistent and controllable light: 
- Advantages: flexible hardware positioning not limited by barriers to block out light, Inspection area 

open and accessible. 
- Disadvantages: the illuminator needs to be very bright and close to the object 
 
Ambient light suppression using barriers: 
- Advantages: illuminator brightness is not crucial, lights and sensor are protected from physical 

damage. 
- Disadvantages: more hardware components needed, inspection area less accessible. 
 

13.3. Light options 
 

13.3.1. Ring light 
 
This technique is suitable for a broad range of applications. 
The illuminator is mounted directly on the sensor and can 
illuminate any object placed in front of it. It provides diffused 
illumination over a small area. 
- Advantages: it provides correct illumination even for small 

objects. Reduces shadows caused by object projections. 
The illuminator mounted on the sensor ensure that light is 
focused on the inspection area. 

- Disadvantages: with large objects, illumination may prove 
dimmer along the edges, resulting in a halo of dark pixels. 
High-reflectivity objects may generate a circular glare pattern 
that will alter the image to be captured. 

 
Possible applications are label data and code verification and 
label presence check. 
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13.3.2. Top light 
 
This technique provides focused, extremely even illumination. 
The illuminator is placed behind the sensor and enables very 
accurate inspection when oriented at the correct angle. 
 
- Advantages: the light beam does not lie on sensor optics 

axis. This lets you enhance certain target areas. 
- Disadvantages: even illumination of the whole object 

proves difficult, especially if object shows projecting 
elements that create shadows; such shadows are 
impossible to remove. 

 
 

13.3.3. Back light 
 
The illuminator is placed behind the target object, right before 
the sensor. 
The object between illuminator and sensor prevents part of the 
light from reaching the lens and creates a silhouette effect. 
The silhouette may be inspected to check dimensions and 
shape. Light intensity is low. 
- Advantages: captured image does not reveal the surface 

properties of the object. Facilitates the measurement of 
round object diameters. Detects the presence/absence of 
holes. 

- Disadvantages: positioning the illuminator behind the object 
may prove complicated due to physical constraints. Object 
surface cannot be inspected; light source must be larger than inspected area. 

 
Backlighting is typically used to sort objects by shape and size, measure gaps between a chip pins, 
inspect objects for holes or cracks. 
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13.3.4. Line, Area, SpotLight 
 
Solid-state line and area illuminators are designed to provide a 
low incidence angle along a linear or rectangular surface, 
respectively. This provides high-intensity, non-diffused 
illumination. 
 
Solid-state spotlight illuminators provide high-intensity 
illumination focused on a limited area. This is especially useful 
when you need to enhance certain details of the captured 
image. 
 Advantages: they provide low-incidence illumination with 
reduced reflection. 
 Disadvantages:  their use is sometimes complicated due to 
their overall dimensions. 
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14. APPENDIX D: LICENSES 
 

14.1. GUI and API End User License Agreement 
 
BY DOWNLOADING OR INSTALLING THE SOFTWARE, OR BY USING DATASENSOR 
EQUIPEMENT THAT INCLUDES THIS SOFTWARE, YOU ARE CONSENTING TO BE BOUND BY 
THIS AGREEMENT.  IF YOU DO NOT AGREE TO ALL OF THE TERMS OF THIS AGREEMENT, 
THEN  DO NOT DOWNLOAD, INSTALL, USE THE SOFTWARE NOR DATASENSOR 
EQUIPEMENT.  
 
The following terms and conditions govern your use of the Software except to the extent that a 
particular program (a) is the subject of a separate written agreement with Datasensor or (b) includes a 
separate “click-on” license agreement as part of the installation and/or download process. Should a 
conflict arise between the provisions of the foregoing documents, the order of precedence shall be (1) 
the written agreement, (2) the click-on agreement, and (3) this agreement (“Agreement”). 
 
1. LICENSE GRANT.  Subject to the terms and conditions of and except as otherwise provided in this 
Agreement, Datasensor S.p.A.  (“Datasensor”) and its suppliers grant to Customer (“Customer”) a 
nonexclusive and nontransferable license to use the specific program modules, feature set(s) or 
feature(s) in object code form only as well as associated media, printed materials and “online” or 
electronic documentation (the “Software”) for which Customer has paid, if required, the license fees. 
The Software is licensed not sold. The license shall be subject to each of the following limitations: 
Unless otherwise expressly provided in the documentation, Customer shall use the Software solely as 
embedded in, for execution on, or (where the applicable documentation permits installation on non-
Datasensor equipment) for communication with Datasensor equipment owned or leased by Customer; 
and  
Customer’s use of the Software shall also be limited by any other restrictions set forth in Customer’s 
purchase order or in Datasensor’s product catalog, user documentation or web site for the Software. 
 
2. LIMITATION ON USE; NO REDISTRIBUTION. Except as otherwise expressly provided under this 
Agreement, Customer shall have no right, and Customer specifically agrees not to (i) transfer, assign 
or sublicense its license rights to any other person, or use the Software on unauthorized or 
secondhand Datasensor equipment, and any such attempted transfer, assignment or sublicense shall 
be void; (ii) correct errors to or otherwise modify or adapt the Software or create derivative works 
based upon the Software, or to permit third parties to do the same; or (iii) decompile, decrypt, reverse 
engineer, disassemble or otherwise reduce the Software to human-readable form to gain access to 
trade secrets or confidential information in the Software. To the extent required by law, at Customer's 
request, Datasensor shall provide Customer with the interface information needed to achieve 
interoperability between the Software and another independently created program, upon payment of 
Datasensor's applicable fee. Customer shall observe strict obligations of confidentiality with respect to 
such information. 
 
3. UPGRADE AND ADDITIONAL COPIES. For purposes of this Agreement, “Software” shall include 
(and the terms and conditions of this Agreement shall apply to) any upgrades, updates, bug fixes or 
modified versions (collectively, “Upgrades”) or backup copies of the Software licensed or provided to 
Customer by Datasensor or an authorized distributor for which Customer has paid the applicable 
license fees. Notwithstanding any other provision of this Agreement:  (1) customer has no license or 
right to use any such additional copies or upgrades unless customer, at the time of acquiring such 
copy or upgrade, already holds a valid license to the original Software and has paid the applicable fee 
for the upgrade, if required; (2) use of upgrades is limited to Datasensor equipment for which customer 
is the original end user, purchaser or lessee or who otherwise holds a valid license to use the 
Software which is being upgraded; and (3) use of additional copies is limited to backup purposes only. 
 
4. PROPRIETARY NOTICE. Customer agrees to maintain and reproduce all copyright and other 
proprietary notices on all copies, in any form, of the Software in the same form and manner that such 
copyright and other proprietary notices are included on the Software.  Except as expressly authorized 
in this Agreement, Customer shall not make any copies or duplicates or any Software without the prior 
written permission of Datasensor. Customer may make such backup copies of the Software as may be 
necessary for Customer’s lawful use, provided Customer affixes to such copies all copyright, 
confidentiality, and proprietary notices that appear on the original.  
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5. PROTECTION OF INFORMATION.  Customer agrees that aspects of the Software and associated 
documentation, including the specific design and structure of individual programs, constitute trade 
secrets and/or copyrighted material of Datasensor.  Customer shall not disclose, provide, or otherwise 
make available such trade secrets or copyrighted material in any form to any third party without the 
prior written consent of Datasensor. Customer shall implement reasonable security measures to 
protect such trade secrets and copyrighted material. Software and documentation shall remain solely 
property of Datasensor. 
 
6. LIMITED WARRANTY.  If Customer obtained the Software directly from Datasensor, then 
Datasensor warrants that during the Warranty Period (as defined below): (i) the media on which the 
Software is furnished will be free of defects in materials and workmanship under normal use; and (ii) 
the Software  will substantially conform to its published specifications. The “Warranty Period” means a 
period beginning on the date of Customer’s receipt of the Software and ending on the later of (a) 
ninety (90) days from the date of initial shipment of the Software by Datasensor, or (b) the end of the 
minimum period required by the law of the applicable jurisdiction. The limited warranties extend only to 
Customer as the original licensee.  Customer's sole and exclusive remedy and the entire liability of 
Datasensor and its suppliers under these limited warranties will be, at Datasensor’s sole option, repair 
or replacement of the Software if reported (or, upon request, returned) to Datasensor. Except as 
expressly granted in this Agreement, the Software is provided AS IS and with all faults.  Datasensor 
does not warrant that the Software is error free or that Customer will be able to operate the Software 
without problems or interruptions.  In addition, due to the continual development of new techniques for 
intruding upon and attacking networks, Datasensor does not warrant that the Software or any 
equipment, system or network on which the Software is used will be free of vulnerability to intrusion or 
attack. This warranty does not apply if the Software (a) is licensed for beta, evaluation, testing or 
demonstration purposes for which Datasensor does not receive a license fee, (b) has been altered, 
except by Datasensor, (c) has not been installed, operated, repaired, or maintained in accordance with 
instructions supplied by Datasensor, (d) has been subjected to abnormal physical or electrical stress, 
misuse, negligence, or accident, or (e) is used in ultrahazardous activities. If Customer obtained the 
Software from a Datasensor reseller, the terms of any warranty shall be as provided by such 
distributor, and Datasensor provides Customer no warranty with respect to such Software. The 
Software may contain support for programs written in Java. Java technology is not fault tolerant and is 
not designed, manufactured, or intended for use or resale as online control equipment in hazardous 
environments requiring fail-safe performance, such as in the operation of nuclear facilities, aircraft 
navigation or communication systems, air traffic control, direct life support machines, or weapons 
systems,  
 
7. DISCLAIMER OF WARRANTIES.  Except as specified in this warranty, all expressed or implied 
conditions, representations, and warranties including, without limitation, any implied warranty or 
condition of merchantability, fitness for a particular purpose, non-infringement, satisfactory quality or 
arising from a course of dealing, usage, or trade practice, are hereby excluded to the extent allowed 
by applicable law.  To the extent that an implied warranty cannot be excluded, such warranty is limited 
in duration to the warranty period.  
 
8. DISCLAIMER OF LIABILITIES. In no event will Datasensor or its suppliers be liable for any lost 
revenue, profit, or data, or for special, indirect, consequential, incidental, or punitive damages however 
caused and arising out of the use of or inability to use the Software even if Datasensor has  been 
advised of the possibility of such damages.  In no event shall Datasensor or its suppliers's liability to 
customer, whether in contract, tort (including negligence), or otherwise, exceed the price paid by 
customer. The foregoing limitations shall apply even if the above-stated warranty fails of its essential 
purpose.  
 
9. TERM AND TERMINATION.  This Agreement is effective until terminated. Customer may terminate 
this Agreement at any time by destroying all copies of Software including any documentation. 
Customer’s license rights under this Agreement will terminate immediately without notice from 
Datasensor if Customer fails to comply with any provision of this Agreement.  Upon termination, 
Customer must destroy all copies of Software in its possession or control. 
 
10. CUSTOMER RECORDS. Customer grants to Datasensor and its independent accountants the 
right to examine Customer’s books, records and accounts during Customer’s normal business hours to 
verify compliance with this Agreement.  In the event such audit discloses non-compliance with this 
Agreement, Customer shall promptly pay to Datasensor the appropriate license fees.    
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11. GENERAL PROVISIONS.  This Agreement shall be governed by and construed in accordance 
with the laws of Italy. All disputes arising out of or in connection with this Agreement will be subject to 
the exclusive jurisdiction of the competent Court of the place where Datasensor has its registered 
office. If any portion hereof is found to be void or unenforceable, the remaining provisions of this 
Agreement shall remain in full force and effect. Except as expressly provided herein, this Agreement 
constitutes the entire agreement between the parties with respect to the license of the Software and 
supercedes any conflicting or additional terms contained in the purchase order.  
 
 

14.2. GNU GENERAL PUBLIC LICENSE 
 
Version 2, June 1991  
 
Copyright (C) 1989, 1991 Free Software Foundation, Inc.   
51 Franklin Street, Fifth Floor, Boston, MA  02110-1301, USA 
 
Everyone is permitted to copy and distribute verbatim copies 
of this license document, but changing it is not allowed. 

14.2.1. Preamble 
 
The licenses for most software are designed to take away your freedom to share and change it. By 
contrast, the GNU General Public License is intended to guarantee your freedom to share and change 
free software--to make sure the software is free for all its users. This General Public License applies to 
most of the Free Software Foundation's software and to any other program whose authors commit to 
using it. (Some other Free Software Foundation software is covered by the GNU Lesser General 
Public License instead.) You can apply it to your programs, too.  
 
When we speak of free software, we are referring to freedom, not price. Our General Public Licenses 
are designed to make sure that you have the freedom to distribute copies of free software (and charge 
for this service if you wish), that you receive source code or can get it if you want it, that you can 
change the software or use pieces of it in new free programs; and that you know you can do these 
things.  
 
To protect your rights, we need to make restrictions that forbid anyone to deny you these rights or to 
ask you to surrender the rights. These restrictions translate to certain responsibilities for you if you 
distribute copies of the software, or if you modify it.  
 
For example, if you distribute copies of such a program, whether gratis or for a fee, you must give the 
recipients all the rights that you have. You must make sure that they, too, receive or can get the 
source code. And you must show them these terms so they know their rights.  
 
We protect your rights with two steps: (1) copyright the software, and (2) offer you this license which 
gives you legal permission to copy, distribute and/or modify the software.  
 
Also, for each author's protection and ours, we want to make certain that everyone understands that 
there is no warranty for this free software. If the software is modified by someone else and passed on, 
we want its recipients to know that what they have is not the original, so that any problems introduced 
by others will not reflect on the original authors' reputations.  
 
Finally, any free program is threatened constantly by software patents. We wish to avoid the danger 
that redistributors of a free program will individually obtain patent licenses, in effect making the 
program proprietary. To prevent this, we have made it clear that any patent must be licensed for 
everyone's free use or not licensed at all.  
 
The precise terms and conditions for copying, distribution and modification follow.  
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14.2.2. TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION 
 
0. This License applies to any program or other work which contains a notice placed by the copyright 
holder saying it may be distributed under the terms of this General Public License. The "Program", 
below, refers to any such program or work, and a "work based on the Program" means either the 
Program or any derivative work under copyright law: that is to say, a work containing the Program or a 
portion of it, either verbatim or with modifications and/or translated into another language. (Hereinafter, 
translation is included without limitation in the term "modification".) Each licensee is addressed as 
"you".  
 
Activities other than copying, distribution and modification are not covered by this License; they are 
outside its scope. The act of running the Program is not restricted, and the output from the Program is 
covered only if its contents constitute a work based on the Program (independent of having been 
made by running the Program). Whether that is true depends on what the Program does.  
 
1. You may copy and distribute verbatim copies of the Program's source code as you receive it, in any 
medium, provided that you conspicuously and appropriately publish on each copy an appropriate 
copyright notice and disclaimer of warranty; keep intact all the notices that refer to this License and to 
the absence of any warranty; and give any other recipients of the Program a copy of this License 
along with the Program.  
You may charge a fee for the physical act of transferring a copy, and you may at your option offer 
warranty protection in exchange for a fee.  
 
2. You may modify your copy or copies of the Program or any portion of it, thus forming a work based 
on the Program, and copy and distribute such modifications or work under the terms of Section 1 
above, provided that you also meet all of these conditions:  
 
a) You must cause the modified files to carry prominent notices stating that you changed the files and 
the date of any change.  
 
b) You must cause any work that you distribute or publish, that in whole or in part contains or is 
derived from the Program or any part thereof, to be licensed as a whole at no charge to all third parties 
under the terms of this License.  
 
c) If the modified program normally reads commands interactively when run, you must cause it, when 
started running for such interactive use in the most ordinary way, to print or display an announcement 
including an appropriate copyright notice and a notice that there is no warranty (or else, saying that 
you provide a warranty) and that users may redistribute the program under these conditions, and 
telling the user how to view a copy of this License. (Exception: if the Program itself is interactive but 
does not normally print such an announcement, your work based on the Program is not required to 
print an announcement.)  
 
These requirements apply to the modified work as a whole. If identifiable sections of that work are not 
derived from the Program, and can be reasonably considered independent and separate works in 
themselves, then this License, and its terms, do not apply to those sections when you distribute them 
as separate works. But when you distribute the same sections as part of a whole which is a work 
based on the Program, the distribution of the whole must be on the terms of this License, whose 
permissions for other licensees extend to the entire whole, and thus to each and every part regardless 
of who wrote it.  
 
Thus, it is not the intent of this section to claim rights or contest your rights to work written entirely by 
you; rather, the intent is to exercise the right to control the distribution of derivative or collective works 
based on the Program.  
 
In addition, mere aggregation of another work not based on the Program with the Program (or with a 
work based on the Program) on a volume of a storage or distribution medium does not bring the other 
work under the scope of this License.  
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3. You may copy and distribute the Program (or a work based on it, under Section 2) in object code or 
executable form under the terms of Sections 1 and 2 above provided that you also do one of the 
following:  
 
a) Accompany it with the complete corresponding machine-readable source code, which must be 
distributed under the terms of Sections 1 and 2 above on a medium customarily used for software 
interchange; or,  
 
b) Accompany it with a written offer, valid for at least three years, to give any third party, for a charge 
no more than your cost of physically performing source distribution, a complete machine-readable 
copy of the corresponding source code, to be distributed under the terms of Sections 1 and 2 above 
on a medium customarily used for software interchange; or,  
 
c) Accompany it with the information you received as to the offer to distribute corresponding source 
code. (This alternative is allowed only for noncommercial distribution and only if you received the 
program in object code or executable form with such an offer, in accord with Subsection b above.)  
 
The source code for a work means the preferred form of the work for making modifications to it. For an 
executable work, complete source code means all the source code for all modules it contains, plus 
any associated interface definition files, plus the scripts used to control compilation and installation of 
the executable. However, as a special exception, the source code distributed need not include 
anything that is normally distributed (in either source or binary form) with the major components 
(compiler, kernel, and so on) of the operating system on which the executable runs, unless that 
component itself accompanies the executable.  
 
If distribution of executable or object code is made by offering access to copy from a designated place, 
then offering equivalent access to copy the source code from the same place counts as distribution of 
the source code, even though third parties are not compelled to copy the source along with the object 
code.  
 
4. You may not copy, modify, sublicense, or distribute the Program except as expressly provided 
under this License. Any attempt otherwise to copy, modify, sublicense or distribute the Program is 
void, and will automatically terminate your rights under this License. However, parties who have 
received copies, or rights, from you under this License will not have their licenses terminated so long 
as such parties remain in full compliance.  
 
5. You are not required to accept this License, since you have not signed it. However, nothing else 
grants you permission to modify or distribute the Program or its derivative works. These actions are 
prohibited by law if you do not accept this License. Therefore, by modifying or distributing the Program 
(or any work based on the Program), you indicate your acceptance of this License to do so, and all its 
terms and conditions for copying, distributing or modifying the Program or works based on it.  
 
6. Each time you redistribute the Program (or any work based on the Program), the recipient 
automatically receives a license from the original licensor to copy, distribute or modify the Program 
subject to these terms and conditions. You may not impose any further restrictions on the recipients' 
exercise of the rights granted herein. You are not responsible for enforcing compliance by third parties 
to this License.  
 
7. If, as a consequence of a court judgment or allegation of patent infringement or for any other reason 
(not limited to patent issues), conditions are imposed on you (whether by court order, agreement or 
otherwise) that contradict the conditions of this License, they do not excuse you from the conditions of 
this License. If you cannot distribute so as to satisfy simultaneously your obligations under this 
License and any other pertinent obligations, then as a consequence you may not distribute the 
Program at all. For example, if a patent license would not permit royalty-free redistribution of the 
Program by all those who receive copies directly or indirectly through you, then the only way you could 
satisfy both it and this License would be to refrain entirely from distribution of the Program.  
 
If any portion of this section is held invalid or unenforceable under any particular circumstance, the 
balance of the section is intended to apply and the section as a whole is intended to apply in other 
circumstances.  
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It is not the purpose of this section to induce you to infringe any patents or other property right claims 
or to contest validity of any such claims; this section has the sole purpose of protecting the integrity of 
the free software distribution system, which is implemented by public license practices. Many people 
have made generous contributions to the wide range of software distributed through that system in 
reliance on consistent application of that system; it is up to the author/donor to decide if he or she is 
willing to distribute software through any other system and a licensee cannot impose that choice.  
 
This section is intended to make thoroughly clear what is believed to be a consequence of the rest of 
this License.  
 
8. If the distribution and/or use of the Program is restricted in certain countries either by patents or by 
copyrighted interfaces, the original copyright holder who places the Program under this License may 
add an explicit geographical distribution limitation excluding those countries, so that distribution is 
permitted only in or among countries not thus excluded. In such case, this License incorporates the 
limitation as if written in the body of this License.  
 
9. The Free Software Foundation may publish revised and/or new versions of the General Public 
License from time to time. Such new versions will be similar in spirit to the present version, but may 
differ in detail to address new problems or concerns.  
 
Each version is given a distinguishing version number. If the Program specifies a version number of 
this License which applies to it and "any later version", you have the option of following the terms and 
conditions either of that version or of any later version published by the Free Software Foundation. If 
the Program does not specify a version number of this License, you may choose any version ever 
published by the Free Software Foundation.  
 
10. If you wish to incorporate parts of the Program into other free programs whose distribution 
conditions are different, write to the author to ask for permission. For software which is copyrighted by 
the Free Software Foundation, write to the Free Software Foundation; we sometimes make exceptions 
for this. Our decision will be guided by the two goals of preserving the free status of all derivatives of 
our free software and of promoting the sharing and reuse of software generally.  

14.2.3. NO WARRANTY 
11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY FOR 
THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN 
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES 
PROVIDE THE PROGRAM "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED 
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS TO 
THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU. SHOULD THE PROGRAM 
PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING, REPAIR OR 
CORRECTION. 
  
12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING WILL 
ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR 
REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES, 
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING 
OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO 
LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU 
OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER 
PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE 
POSSIBILITY OF SUCH DAMAGES.  
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14.3. END OF TERMS AND CONDITIONS 

14.3.1. How to Apply These Terms to Your New Programs 
 
If you develop a new program, and you want it to be of the greatest possible use to the public, the best 
way to achieve this is to make it free software which everyone can redistribute and change under 
these terms.  
 
To do so, attach the following notices to the program. It is safest to attach them to the start of each 
source file to most effectively convey the exclusion of warranty; and each file should have at least the 
"copyright" line and a pointer to where the full notice is found.  
 
one line to give the program's name and an idea of what it does. 
Copyright (C) yyyy  name of author 
 
This program is free software; you can redistribute it and/or 
modify it under the terms of the GNU General Public License 
as published by the Free Software Foundation; either version 2 
of the License, or (at your option) any later version. 
 
This program is distributed in the hope that it will be useful, 
but WITHOUT ANY WARRANTY; without even the implied warranty of 
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the 
GNU General Public License for more details. 
 
You should have received a copy of the GNU General Public License 
along with this program; if not, write to the Free Software 
Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston, MA  02110-1301, USA. 
 
Also add information on how to contact you by electronic and paper mail.  
 
If the program is interactive, make it output a short notice like this when it starts in an interactive mode:  
 
Gnomovision version 69, Copyright (C) year name of author 
Gnomovision comes with ABSOLUTELY NO WARRANTY; for details 
type `show w'.  This is free software, and you are welcome 
to redistribute it under certain conditions; type `show c'  
for details. 
 
The hypothetical commands `show w' and `show c' should show the appropriate parts of the 
General Public License. Of course, the commands you use may be called something other than 
`show w' and `show c'; they could even be mouse-clicks or menu items--whatever suits your 
program. 
  
You should also get your employer (if you work as a programmer) or your school, if any, to sign a 
"copyright disclaimer" for the program, if necessary. Here is a sample; alter the names:  
 
Yoyodyne, Inc., hereby disclaims all copyright 
interest in the program `Gnomovision' 
(which makes passes at compilers) written  
by James Hacker. 
 
signature of Ty Coon, 1 April 1989 
Ty Coon, President of Vice 
 
This General Public License does not permit incorporating your program into proprietary programs. If 
your program is a subroutine library, you may consider it more useful to permit linking proprietary 
applications with the library. If this is what you want to do, use the GNU Lesser General Public License 
instead of this License.  
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14.4. GNU LESSER GENERAL PUBLIC LICENSE 
 
Version 2, June 1991  
 
Copyright (C) 1989, 1991 Free Software Foundation, Inc.   
51 Franklin Street, Fifth Floor, Boston, MA  02110-1301, USA 
 
Everyone is permitted to copy and distribute verbatim copies 
of this license document, but changing it is not allowed. 

14.4.1. Preamble 
 
The licenses for most software are designed to take away your freedom to share and change it. By 
contrast, the GNU General Public License is intended to guarantee your freedom to share and change 
free software--to make sure the software is free for all its users. This General Public License applies to 
most of the Free Software Foundation's software and to any other program whose authors commit to 
using it. (Some other Free Software Foundation software is covered by the GNU Lesser General 
Public License instead.) You can apply it to your programs, too.  
 
When we speak of free software, we are referring to freedom, not price. Our General Public Licenses 
are designed to make sure that you have the freedom to distribute copies of free software (and charge 
for this service if you wish), that you receive source code or can get it if you want it, that you can 
change the software or use pieces of it in new free programs; and that you know you can do these 
things. 
  
To protect your rights, we need to make restrictions that forbid anyone to deny you these rights or to 
ask you to surrender the rights. These restrictions translate to certain responsibilities for you if you 
distribute copies of the software, or if you modify it.  
 
For example, if you distribute copies of such a program, whether gratis or for a fee, you must give the 
recipients all the rights that you have. You must make sure that they, too, receive or can get the 
source code. And you must show them these terms so they know their rights.  
 
We protect your rights with two steps: (1) copyright the software, and (2) offer you this license which 
gives you legal permission to copy, distribute and/or modify the software. 
  
Also, for each author's protection and ours, we want to make certain that everyone understands that 
there is no warranty for this free software. If the software is modified by someone else and passed on, 
we want its recipients to know that what they have is not the original, so that any problems introduced 
by others will not reflect on the original authors' reputations.  
 
Finally, any free program is threatened constantly by software patents. We wish to avoid the danger 
that redistributors of a free program will individually obtain patent licenses, in effect making the 
program proprietary. To prevent this, we have made it clear that any patent must be licensed for 
everyone's free use or not licensed at all.  
 
The precise terms and conditions for copying, distribution and modification follow.  

14.5. TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION 
 
0. This License applies to any program or other work which contains a notice placed by the copyright 
holder saying it may be distributed under the terms of this General Public License. The "Program", 
below, refers to any such program or work, and a "work based on the Program" means either the 
Program or any derivative work under copyright law: that is to say, a work containing the Program or a 
portion of it, either verbatim or with modifications and/or translated into another language. (Hereinafter, 
translation is included without limitation in the term "modification".) Each licensee is addressed as 
"you".  
 
Activities other than copying, distribution and modification are not covered by this License; they are 
outside its scope. The act of running the Program is not restricted, and the output from the Program is 
covered only if its contents constitute a work based on the Program (independent of having been 
made by running the Program). Whether that is true depends on what the Program does.  
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1. You may copy and distribute verbatim copies of the Program's source code as you receive it, in any 
medium, provided that you conspicuously and appropriately publish on each copy an appropriate 
copyright notice and disclaimer of warranty; keep intact all the notices that refer to this License and to 
the absence of any warranty; and give any other recipients of the Program a copy of this License 
along with the Program.  
 
You may charge a fee for the physical act of transferring a copy, and you may at your option offer 
warranty protection in exchange for a fee.  
 
2. You may modify your copy or copies of the Program or any portion of it, thus forming a work based 
on the Program, and copy and distribute such modifications or work under the terms of Section 1 
above, provided that you also meet all of these conditions:  
 
a) You must cause the modified files to carry prominent notices stating that you changed the files and 
the date of any change.  
 
b) You must cause any work that you distribute or publish, that in whole or in part contains or is 
derived from the Program or any part thereof, to be licensed as a whole at no charge to all third parties 
under the terms of this License.  
 
c) If the modified program normally reads commands interactively when run, you must cause it, when 
started running for such interactive use in the most ordinary way, to print or display an announcement 
including an appropriate copyright notice and a notice that there is no warranty (or else, saying that 
you provide a warranty) and that users may redistribute the program under these conditions, and 
telling the user how to view a copy of this License. (Exception: if the Program itself is interactive but 
does not normally print such an announcement, your work based on the Program is not required to 
print an announcement.)  
 
These requirements apply to the modified work as a whole. If identifiable sections of that work are not 
derived from the Program, and can be reasonably considered independent and separate works in 
themselves, then this License, and its terms, do not apply to those sections when you distribute them 
as separate works. But when you distribute the same sections as part of a whole which is a work 
based on the Program, the distribution of the whole must be on the terms of this License, whose 
permissions for other licensees extend to the entire whole, and thus to each and every part regardless 
of who wrote it.  
 
Thus, it is not the intent of this section to claim rights or contest your rights to work written entirely by 
you; rather, the intent is to exercise the right to control the distribution of derivative or collective works 
based on the Program.  
 
In addition, mere aggregation of another work not based on the Program with the Program (or with a 
work based on the Program) on a volume of a storage or distribution medium does not bring the other 
work under the scope of this License.  
 
3. You may copy and distribute the Program (or a work based on it, under Section 2) in object code or 
executable form under the terms of Sections 1 and 2 above provided that you also do one of the 
following:  
 
a) Accompany it with the complete corresponding machine-readable source code, which must be 
distributed under the terms of Sections 1 and 2 above on a medium customarily used for software 
interchange; or,  
 
b) Accompany it with a written offer, valid for at least three years, to give any third party, for a charge 
no more than your cost of physically performing source distribution, a complete machine-readable 
copy of the corresponding source code, to be distributed under the terms of Sections 1 and 2 above 
on a medium customarily used for software interchange; or,  
 
c) Accompany it with the information you received as to the offer to distribute corresponding source 
code. (This alternative is allowed only for noncommercial distribution and only if you received the 
program in object code or executable form with such an offer, in accord with Subsection b above.)  
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The source code for a work means the preferred form of the work for making modifications to it. For an 
executable work, complete source code means all the source code for all modules it contains, plus 
any associated interface definition files, plus the scripts used to control compilation and installation of 
the executable. However, as a special exception, the source code distributed need not include 
anything that is normally distributed (in either source or binary form) with the major components 
(compiler, kernel, and so on) of the operating system on which the executable runs, unless that 
component itself accompanies the executable.  
 
If distribution of executable or object code is made by offering access to copy from a designated place, 
then offering equivalent access to copy the source code from the same place counts as distribution of 
the source code, even though third parties are not compelled to copy the source along with the object 
code.  
 
4. You may not copy, modify, sublicense, or distribute the Program except as expressly provided 
under this License. Any attempt otherwise to copy, modify, sublicense or distribute the Program is 
void, and will automatically terminate your rights under this License. However, parties who have 
received copies, or rights, from you under this License will not have their licenses terminated so long 
as such parties remain in full compliance.  
 
5. You are not required to accept this License, since you have not signed it. However, nothing else 
grants you permission to modify or distribute the Program or its derivative works. These actions are 
prohibited by law if you do not accept this License. Therefore, by modifying or distributing the Program 
(or any work based on the Program), you indicate your acceptance of this License to do so, and all its 
terms and conditions for copying, distributing or modifying the Program or works based on it.  
 
6. Each time you redistribute the Program (or any work based on the Program), the recipient 
automatically receives a license from the original licensor to copy, distribute or modify the Program 
subject to these terms and conditions. You may not impose any further restrictions on the recipients' 
exercise of the rights granted herein. You are not responsible for enforcing compliance by third parties 
to this License. 
  
7. If, as a consequence of a court judgment or allegation of patent infringement or for any other reason 
(not limited to patent issues), conditions are imposed on you (whether by court order, agreement or 
otherwise) that contradict the conditions of this License, they do not excuse you from the conditions of 
this License. If you cannot distribute so as to satisfy simultaneously your obligations under this 
License and any other pertinent obligations, then as a consequence you may not distribute the 
Program at all. For example, if a patent license would not permit royalty-free redistribution of the 
Program by all those who receive copies directly or indirectly through you, then the only way you could 
satisfy both it and this License would be to refrain entirely from distribution of the Program.  
 
If any portion of this section is held invalid or unenforceable under any particular circumstance, the 
balance of the section is intended to apply and the section as a whole is intended to apply in other 
circumstances.  
 
It is not the purpose of this section to induce you to infringe any patents or other property right claims 
or to contest validity of any such claims; this section has the sole purpose of protecting the integrity of 
the free software distribution system, which is implemented by public license practices. Many people 
have made generous contributions to the wide range of software distributed through that system in 
reliance on consistent application of that system; it is up to the author/donor to decide if he or she is 
willing to distribute software through any other system and a licensee cannot impose that choice.  
 
This section is intended to make thoroughly clear what is believed to be a consequence of the rest of 
this License.  
 
8. If the distribution and/or use of the Program is restricted in certain countries either by patents or by 
copyrighted interfaces, the original copyright holder who places the Program under this License may 
add an explicit geographical distribution limitation excluding those countries, so that distribution is 
permitted only in or among countries not thus excluded. In such case, this License incorporates the 
limitation as if written in the body of this License.  
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9. The Free Software Foundation may publish revised and/or new versions of the General Public 
License from time to time. Such new versions will be similar in spirit to the present version, but may 
differ in detail to address new problems or concerns.  
 
Each version is given a distinguishing version number. If the Program specifies a version number of 
this License which applies to it and "any later version", you have the option of following the terms and 
conditions either of that version or of any later version published by the Free Software Foundation. If 
the Program does not specify a version number of this License, you may choose any version ever 
published by the Free Software Foundation.  
 
10. If you wish to incorporate parts of the Program into other free programs whose distribution 
conditions are different, write to the author to ask for permission. For software which is copyrighted by 
the Free Software Foundation, write to the Free Software Foundation; we sometimes make exceptions 
for this. Our decision will be guided by the two goals of preserving the free status of all derivatives of 
our free software and of promoting the sharing and reuse of software generally. 
  

14.5.1. NO WARRANTY 
 
11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY FOR 
THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN 
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES 
PROVIDE THE PROGRAM "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED 
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS TO 
THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU. SHOULD THE PROGRAM 
PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING, REPAIR OR 
CORRECTION.  
 
12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING WILL 
ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR 
REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES, 
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING 
OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO 
LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU 
OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER 
PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE 
POSSIBILITY OF SUCH DAMAGES.  

14.6. END OF TERMS AND CONDITIONS 

14.6.1. How to Apply These Terms to Your New Programs 
 
If you develop a new program, and you want it to be of the greatest possible use to the public, the best 
way to achieve this is to make it free software which everyone can redistribute and change under 
these terms.  
 
To do so, attach the following notices to the program. It is safest to attach them to the start of each 
source file to most effectively convey the exclusion of warranty; and each file should have at least the 
"copyright" line and a pointer to where the full notice is found.  
 
one line to give the program's name and an idea of what it does. 
Copyright (C) yyyy  name of author 
 
This program is free software; you can redistribute it and/or 
modify it under the terms of the GNU General Public License 
as published by the Free Software Foundation; either version 2 
of the License, or (at your option) any later version. 
 
This program is distributed in the hope that it will be useful, 
but WITHOUT ANY WARRANTY; without even the implied warranty of 
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the 
GNU General Public License for more details. 
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You should have received a copy of the GNU General Public License 
along with this program; if not, write to the Free Software 
Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston, MA  02110-1301, USA. 
 
Also add information on how to contact you by electronic and paper mail.  
 
If the program is interactive, make it output a short notice like this when it starts in an interactive mode:  
 
Gnomovision version 69, Copyright (C) year name of author 
Gnomovision comes with ABSOLUTELY NO WARRANTY; for details 
type `show w'.  This is free software, and you are welcome 
to redistribute it under certain conditions; type `show c'  
for details. 
 
The hypothetical commands `show w' and `show c' should show the appropriate parts of the 
General Public License. Of course, the commands you use may be called something other than 
`show w' and `show c'; they could even be mouse-clicks or menu items--whatever suits your 
program.  
 
You should also get your employer (if you work as a programmer) or your school, if any, to sign a 
"copyright disclaimer" for the program, if necessary. Here is a sample; alter the names:  
 
Yoyodyne, Inc., hereby disclaims all copyright 
interest in the program `Gnomovision' 
(which makes passes at compilers) written  
by James Hacker. 
 
signature of Ty Coon, 1 April 1989 
Ty Coon, President of Vice 
 
This General Public License does not permit incorporating your program into proprietary programs. If 
your program is a subroutine library, you may consider it more useful to permit linking proprietary 
applications with the library. If this is what you want to do, use the GNU Lesser General Public License 
instead of this License.  
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15. THE ARTISTIC LICENSE 
 

15.1. Preamble 
 
The intent of this document is to state the conditions under which a Package may be copied, such that 
the Copyright Holder maintains some semblance of artistic control over the development of the 
package, while giving the users of the package the right to use and distribute the Package in a more-
or-less customary fashion, plus the right to make reasonable modifications. 

15.2. Definitions: 
 
"Package" refers to the collection of files distributed by the Copyright Holder, and derivatives of that 
collection of files created through textual modification. 
 
"Standard Version" refers to such a Package if it has not been modified, or has been modified in 
accordance with the wishes of the Copyright Holder. 
"Copyright Holder" is whoever is named in the copyright or copyrights for the package. 
 
"You" is you, if you're thinking about copying or distributing this Package. 
 
"Reasonable copying fee" is whatever you can justify on the basis of media cost, duplication charges, 
time of people involved, and so on. (You will not be required to justify it to the Copyright Holder, but 
only to the computing community at large as a market that must bear the fee.) 
 
"Freely Available" means that no fee is charged for the item itself, though there may be fees involved 
in handling the item. It also means that recipients of the item may redistribute it under the same 
conditions they received it. 
 
1. You may make and give away verbatim copies of the source form of the Standard Version of this 
Package without restriction, provided that you duplicate all of the original copyright notices and 
associated disclaimers. 
 
2. You may apply bug fixes, portability fixes and other modifications derived from the Public Domain or 
from the Copyright Holder. A Package modified in such a way shall still be considered the Standard 
Version. 
 
3. You may otherwise modify your copy of this Package in any way, provided that you insert a 
prominent notice in each changed file stating how and when you changed that file, and provided that 
you do at least ONE of the following: 
 
a) place your modifications in the Public Domain or otherwise make them Freely Available, such as by 
posting said modifications to Usenet or an equivalent medium, or placing the modifications on a major 
archive site such as ftp.uu.net, or by allowing the Copyright Holder to include your modifications in the 
Standard Version of the Package. 
 
b) use the modified Package only within your corporation or organization. 
 
c) rename any non-standard executables so the names do not conflict with standard executables, 
which must also be provided, and provide a separate manual page for each non-standard executable 
that clearly documents how it differs from the Standard Version. 
 
d) make other distribution arrangements with the Copyright Holder. 
 
4. You may distribute the programs of this Package in object code or executable form, provided that 
you do at least ONE of the following: 
 
a) distribute a Standard Version of the executables and library files, together with instructions (in the 
manual page or equivalent) on where to get the Standard Version. 
 
b) accompany the distribution with the machine-readable source of the Package with your 
modifications. 
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c) accompany any non-standard executables with their corresponding Standard Version executables, 
giving the non-standard executables non-standard names, and clearly documenting the differences in 
manual pages (or equivalent), together with instructions on where to get the Standard Version. 
 
d) make other distribution arrangements with the Copyright Holder. 
 
5. You may charge a reasonable copying fee for any distribution of this Package. You may charge any 
fee you choose for support of this Package. You may not charge a fee for this Package itself. 
However, you may distribute this Package in aggregate with other (possibly commercial) programs as 
part of a larger (possibly commercial) software distribution provided that you do not advertise this 
Package as a product of your own. 
 
6. The scripts and library files supplied as input to or produced as output from the programs of this 
Package do not automatically fall under the copyright of this Package, but belong to whomever 
generated them, and may be sold commercially, and may be aggregated with this Package. 
 
7. C subroutines (or comparably compiled subroutines in other languages) supplied by you and linked 
into this Package in order to emulate subroutines and variables of the language defined by this 
Package shall not be considered part of this Package, but are the equivalent of input as in Paragraph 
6, provided these subroutines do not change the language in any way that would cause it to fail the 
regression tests for the language. 
 
8. The name of the Copyright Holder may not be used to endorse or promote products derived from 
this software without specific prior written permission. 
 
9. THIS PACKAGE IS PROVIDED "AS IS" AND WITHOUT ANY EXPRESS OR IMPLIED 
WARRANTIES, INCLUDING, WITHOUT LIMITATION, THE IMPLIED WARRANTIES OF 
MERCHANTIBILITY AND FITNESS FOR A PARTICULAR PURPOSE. 
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