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1 
Compilation Dependencies
1.1 Compilers
For compiling the C source files, you should use GNU Project C and C++ Compiler (GCC). We performed our compilations and tests on GCC version 3.2.2 (Mandrake Linux 10.0 3.3.2)
And for compiling ASM source files for PIC on the C4 Control Card, you should use MPASM v03.90 which is developed by Microchip Technology, Inc.
1.2 Environment and Tools
We can divide this subject into 2 parts. First one is the environment and tools for the C4 Control Card hardware, and the second part is the environment and tools for the software. Firstly, we begin with hardware part. 
1.2.1 Tool for writing PIC program

We use IC-Prog version 1.05C, Prototype Programmer, for writing the Hex file, which is produced by MPASM program, to PIC. This program uses serial port to communicate with the PIC programmer hardware. And also it runs on Windows Operating system. So you need a PC with Windows installed on it and PIC programmer hardware connected with PC via serial port.

1.2.2 Tools and Environment for software

We use various tools on the operating system environment Linux. Beginning with Linux, all the environment and their brief explanation is provided below. 
1.2.2.1 Mandrake Linux 10.0
Mandrake Linux  (nowadays known as Mandriva Linux) was created in 1998 with the goal of making Linux easier to use for everyone. At that time, Linux was already well-known as a powerful and stable operating system that demanded strong technical knowledge and extensive use of the "command line"; Mandrake saw this as an opportunity to integrate the best graphical desktop environments and contribute its own graphical configuration utilities and quickly became famous for setting the standard in ease-of-use and functionality. 

The GPL license (General Public License) governs the development and redistribution of Mandrake Linux. This license provides everyone the right to copy, distribute, examine, modify and improve the system as long as the results of these modifications are returned to the community. It is this development model that allows Mandrake Linux to collect the best ideas from developers & users from across the globe to result in a rich variety of techniques and solutions.

1.2.2.2 MySQL server 4.0.18
MySQL server is a very fast and reliable SQL database engine for various platforms. The MySQL(TM) software delivers a very fast, multi-threaded, multi-user, and robust SQL (Structured Query Language) database server. MySQL Server is intended for mission-critical, heavy-load production systems as well as for embedding into mass-deployed software. MySQL is a trademark of MySQL AB.
1.2.2.3 MySQL client 4.0.18
This package contains the standard MySQL clients to be able to connect a MySQL server program.
1.2.2.4 Mysqlcc version 0.9.4 
The MySQL Control Center, mysqlcc,  is a platform independent graphical MySQL administration client. It is based on Trolltech's Qt toolkit.
1.2.2.5 apache2 2.0.48
The most widely used Web server on the Internet. This package contains the main binary of apache2, a powerful, full-featured, efficient and freely-available Web server. Apache is also the most popular Web server on the Internet.This version of apache2 is fully modular, and many modules are available in pre-compiled formats, like PHP4 and mod_auth_external. Check for available Apache2 modules for MandrakeLinux at: http://www.deserve-it.com/modules_for_apache2.html (most of them can be installed from the contribs repository). You can build apache2 with some conditional build swithes; (ie. use with rpm --rebuild): --with debug. Compile with debugging code 
1.2.2.6 apache2-mod_php 2.0.48_4.3.4

The PHP4 HTML-embedded scripting language for use with apache2. PHP is an HTML-embedded scripting language.  PHP attempts to make it easy for developers to write dynamically generated web pages.  PHP also offers built-in database integration for several commercial and non-commercial database management systems, so writing a database-enabled web page with PHP is fairly simple.  The most common use of PHP coding is probably as a replacement for CGI scripts.  The apache2-mod_php module enables the apache2 web server to understand and process the embedded PHP language in web pages. This package contains PHP version 4. You'll also need to install the apache2 web server. 

1.2.2.7 libphp_common432 4.3.4
Shared library for php. This package provides the common files to run with different implementations of PHP. You need this package if you install the php standalone package or a webserver with php support (ie: mod_php).
1.2.2.8 php-mysql 4.3.4
The MySQL module for PHP. The php-mysql package is a dynamic shared object (DSO) that adds MySQL support to PHP. PHP is an HTML-embedded scripting language. If you need MySQL support for PHP applications, you will need to install this package in addition to the php package.

1.3 Libraries

Following libraries are necessary for compiling the project files. All of them are included with “#include” directive in the c source files. Necessary libraries and their brief explanations (i.e.What they are used for) can be found below. 

1.3.1 For “client.c”
“stdio.h”: Standard C I/O facilities

“stdlib.h”: standard library definitions, suc as malloc

“unistd.h”: This library for Unix System Calls and standard symbolic constants and types. The <unistd.h> header defines miscellaneous symbolic constants and types, and declares miscellaneous functions.
“sys/types.h”: Includes system data type definitions. 
“sys/socket.h”: To use the socket specific definitions for Internet Protocol Family. The <sys/socket.h> header defines the unsigned integral type sa_family_t. The <sys/socket.h> header also defines the sockaddr structure 

“netinet/in.h”: INET constants and stuff for Internet Protocol family. When header file <netinet/in.h> is included, the following types are defined through typedef. 

in_port_t: An unsigned integral type of exactly 16 bits. 
in_addr_t: An unsigned integral type of exactly 32 bits. 

“arpa/inet.h”: Definitions for internet operations. The <arpa/inet.h> header makes available the type in_port_t and the type in_addr_t as defined in the description of <netinet/in.h>. The <arpa/inet.h> header makes available the in_addr structure, as defined in the description of <netinet/in.h>.  And it is used for IP address conversion stuff.
“pthread.h”: Posix Threads stuff. The pthread_attr_t, pthread_cond_t, pthread_condattr_t, pthread_key_t, pthread_mutex_t, pthread_mutexattr_t, pthread_once_t, pthread_rwlock_t, pthread_rwlockattr_t and pthread_t types are defined

“unistd.h”: Standard symbolic constants and types. The <unistd.h> header defines miscellaneous symbolic constants and types, and declares miscellaneous functions. This library makes possible of using gethostname function
“netdb.h”: Definitions for network database operations. The <netdb.h> header may make available the type in_port_t and the type in_addr_t. The <netdb.h> header defines the hostent structure.
“sys/stat.h”: Data returned by the stat() function. The <sys/stat.h> header defines the structure of the data returned by the functions fstat(), lstat(), and stat().

“fcntl.h”: File control options. The <fcntl.h> header shall define the following requests and arguments for use by the functions fcntl() and open().
“termios.h”: The <termios.h> header contains the definitions used by the terminal I/O interfaces.
“math.h”: The <math.h> header provides mathematical declarations
1.3.2 For server.c
For server program, in addition to libraries that are mentioned in the previous section(for client.c part), the following libraries are needed.

“mysql.h”: <mysql.h> provides necessary constants and definitions for using mySQL functions in C language.
2 Compilation process

2.1 For the hardware part

· First of all, you need a PC with Windows XP  installed on it and PIC programmer hardware connected with PC via serial port.

· Secondly, you should open MPASM program to convert ASM program file to HEX file.
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Figure 1 MPASM Program

· By using browse button, you should select firmware.asm program from the Source file: “source.tar.gz”
· And then by pressing Assemble button you gather FIRMWARE.HEX file which will be writed to PIC via programmer hardware. Although there are a lot of options in the program, there is no need for change these options because of in assembler program, these options are predefined.

· At the end of this step, you obtain the HEX file.

2.2 For the software part

· First of all, Mandrake Linux version 10.0 should be installed on the server machine with mySql, PHP and Apache server. 
· Second step is gathering “common.c”, “common.h”, “client.c” and “server.c” from the Source files: “source.tar.gz”
· Next step is compiling the source files with necessary parameters by means of using GNU Project C and C++ Compiler (GCC). This process is performed as follows.
2.2.1 Compilation process on the client side:

To gather the executable of “client.c” program, gcc should be used with -lm and -lpthread options. You can also use the following script for easy compilation of “client.c”.

CompileClient.sh

echo gcc -o client client.c -lpthread -lm

gcc -o client client.c -lpthread –lm

The file, “client”,  is the executable.

2.2.2 Compilation process on the server side:

To gather the executable of “server.c” program, firstly, gcc should be used with “-c” 

“-I/usr/include/mysql/ ”  options for “common.c” program to be able to get common.o. Then gcc should be used with “-L/usr/lib/mysql” “-lmysqlclient” “-lm” “-lz” “–lpthread” options for “server.c”. You can also use the following script for easy compilation of “server.c”.
CompileServer.sh
echo gcc -c -I/usr/include/mysql/ common.c

gcc -c -I/usr/include/mysql/ common.c

echo

echo gcc -c -I/usr/include/mysql/ server.c

gcc -c -I/usr/include/mysql/ server.c

echo

echo gcc -o server server.o common.o -L/usr/lib/mysql 
-lmysqlclient -lm -lz -lpthread

gcc -o server server.o common.o -L/usr/lib/mysql 
-lmysqlclient -lm -lz -lpthread

echo

The file, “server” is the executable.
3 Installation process
3.1 For hardware installation

· Beginning with, for installing the PIC program on PIC, you should run the PIC programmer software. While doing next few steps, you should be sure about the PIC programmer hardware connected to the serial port of PC.
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Figure 2 IC-Prog PIC Programmer Software

· From File-Open menu, you should open the FIRMWARE.HEX file. All the contents of this hex file are displayed on the main screen.

· And be sure that PIC16F628 is selected in the left top of the main screen. 

· Then you should select the menu item Command - Program all to write the Hex file to the PIC.

· That is all for the hardware installation part.

3.2 For software installation

First of all, this process is the easiest step of the compilation process, since you have only 2 binary files after the previous steps, only you need to do is copying these binaries to the appropriate directories. We will explain this process again in two parts. The first is client side and other is server side.

3.2.1 For client side

· Firstly you should have a bootable USB Pen Drive with Damn Small Linux 1.1 (DSL 1.1) installed on it (For more information about how this installation performed and what is the necessary files of this, you can see C4Corp Developers Guide Manual).
· Secondly, you should copy the “client” binary file which you obtain from compilation procesess to an appropriate directory in the Pen Drive. We recommend you that you copy that file to the root directory of your pen drive (Which can be accessible by using “/mnt/sda1/” directory in the DSL Linux).

3.2.2 For server side

· Firstly, you should need “server” binary file which you obtain from compilation processes to the “/root” directory.

· Secondly, you should need to copy all files under the PHP directory in the Source File (source.tar.gz) to the directory “/var/www/html/” which is the default apache web server directory.
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