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This document includes information about the followings:

Logging to Linux and setting up the environment.
+  Writing your first program
How to compile your program?

A. Logging into Linux and Setting Up the Environment

On the graphical interface that is provided to you, just type your user name and password
to enter the system. You can create one or more windows by scrolling the menu bars and
finding out an option for a terminal window. For example, in Mandrake Linux we have
KTerm, XTerm, Konsole, as the different X terminal programs. Just start one of them,
say Xterm.

When you select Xterm it will open and give you a window to type in your commands.
You can open multiple Xterm windows.

On an Xterm window, what you have is a command prompt where you can type in your
commands. The prompt is provided to you by a process called a shell. A shell is a process
that is responsible from taking commands from a user and interpreting them (execute
them).

There is not a single shell program in Linux that is available for your usage. There are
different shells available. You can use any one of them. The following are the names of
some of the shell programs that you can find in your system:

bash - Bourn Shell

csh - C Shell

t csh - C Shell with filename completion and command line editing.
ksh - Korn Shell.

By default, Linux may use bash. But you can change to a different shell. I suggest bash or
tcsh, which provide command name completion and browsing the history of commands

that you have just typed by using the arrow keys.

When a shell starts (when you created an Xterminal window), it reads a configuration file



and sets some environment variables. The name of the configuration file depends on the
shell that is used. The csh and tcsh, for example, are using a file named ".cshrc". The bash
shell is using a file named ".bashrc".

You can edit those shell configuration files to configure the environment. The
configuration may include:

« Setting up the PATH environment variable (i.e. specifying a list of directories
where a given command or program will be searched for by the shell when you
type the name of the command or program to run it) .

« Setting up the appearance of the command prompt.

+ Setting aliases (short names) for the programs that you want to execute by typing
shorter names or by given some options to the program which you do not want to
type always.

« Setting up the values for some environment variables for the shell. Those
environment variables are used by the programs that are started up from that shell.
PATH, for example, is such an environment variable.

You can see the current settings for some of the environment variables by typing " set "
at the bash command line (assuming your shell is bash).

You can learn more information about a shell by using the " man" tool (from manual) of
Linux (and Unix).

If you type "man bash" or "man tcsh" at the command prompt, you will see the
manual pages for those shells, bash and tcsh. These manual pages include all information
you may need about the shell and about how to write shell scriptsusing the commands
that are available in the shell. This includes the syntax of the scripts specific to that shell.

You should have the ". bashr c" file in the top level directory of your home directory
(the directory that you log into by default). For example, the home directory of a
username "ahmet" may be: /home/ahmet/. Then the user Ahmet should have the .
bashr c file in this directory (not in a sub-directory of this directory).

A ". bashrc" file may include the following lines to set the PATH environment
variable and to set some aliases.

PATH=" PATH: / sbi n: /usr/ sbi n:/bi n:/usr/gnu/bin:/usr/local/bin:/usr/ucb:/b
in:/usr/b
in:/usr/local/sbin:/usr/X11R6/bin:."

# User specific aliases and functions
alias emacs="enmacs -fn 9x15"

alias mail="nozilla -mail"

alias web="nozill a"

alias nmobz="nozill a"



The line for setting PATH include the directories like "/sbin", "/usr/bin", etc., to search
for the command or programs whose names are typed-in at the command prompt of the
bash shell. The last directory in the PATH specification is a special directory name "." (a
dot). This corresponds to the current directory where you type the commands. This is
useful to force the shell to search also the current directory (whatever it is) for the
commands/programs whose names are typed by the shell user.

You can copy this . bashr c file from one of your friends if he/she has already set it up.
Then, you may modify it according to your needs.

Examples of programs and their locations in the directory hierarchy where you can find
them are shown below:

gcc (GNU C compiler): /usr/bin

g++ (GNU C++ compiler): /usr/bin

t csh: /bin/tcsh

xxgdb (GNU debugger with graphical interface): /ust/X11R6/bin/xxgdb

gdb (GNU debugger with command line interface): /usr/bin

i fconfi g (command to see the network configuration): /sbin

net st at (command to see some network status information): /bin

enacs (a text editor): /usr/bin

Vi (a text editor): /bin

make (a utility to compile big projects that include many source files): /usr/bin

You can get more information about the commands and programs listed above again by
using the man utility. For example, if you type "man gcc", you will get a man page that
will give you a very detailed information about the gcc compiler, the parameters it may
take, etc.

The man tool does not only give information about the commands or installed programs.
It may also give information about the system calls or C library functions that available
to use. For example, if you type the following, it will give you detailed information about
the C library function pri nt f and its usage.

man printf

The manual pages available in a Unix system is categorized into sections. For example,
man pages for commands are in section 1, man pages for system calls are in section 2,
and man pages for C library functions are in section 3, etc. If somebody gives you a
command or function name and the section number, and if you want to find out the
corresponding man page, then you have to invoke the man tool with - S (section-number)
option. (Note that it is capital S). For example,

man -S 2 fork



man -S 3 print
man -S 11s

Here, the f or k system call is searched in section 2, pri nt f library function is searched
in section 3, and | S command is searched in section 1.

If you want to give a keyword to man tool and see all the commands and functions
related with that keyword, then you have to use the - K option of the man. (type "nman
man" to see the available options of man) . For example, "man -k print" will give
you all print related function/command names. You can then select one of them and see
its manual page.

B. Writing your first program

Now, lets briefly describe how we write C programs in Linux. What I will describe is not
the only way. There are integrated development environments in Linux which can be
used to write, compile, debug, and run programs from inside the same development
environment. I will not describe here their uses. I will describe each step separately: first
writing the program, then compiling, then debugging, and then running.

You can write a C program using one of the editors emacs, vi, joe, or pico. There are also
editors like KWrite. Hence, you are not restricted with the editors whose names are
mentioned here.

Now, assume we start an editor, say enmacs, and type in the following program, and save
it with a name | i necount . c. The program will count the number of lines in a text file
and print out to the screen.

/**************************************************************

CS 342 (Operating Systens
Bi | kent University
Departnment of Conputer Engi neering

**************************************************************/

#i ncl ude <stdio. h>
#i ncl ude <dirent. h>
#i ncl ude <sys/types. h>
#i ncl ude <stdlib. h>
#i ncl ude <ctype. h>
#i ncl ude <dirent. h>

/*
The First argunment to the program should be the nane of directory.
The Second argument to the program should be the nane of a file.
*/

i nt



mai n(int argc, char *argv[])

{

int cid; [* child prcess id */

char dirnanme[256]; /* name of directory */

char fil enane[256]; /* nane of file */

char 1ine[500]; /* buffer to store the line read fromfile */

int linecount = 0; /* the nunber of lines in the file */

DR * dirp; /* pointer to an open directory - directory
handl e */

FILE *fp; /* pointer to an open file - file handle */

if (argc !'= 3) {
fprintf(stderr, "wong nunber of arguments");
exit(1);

}

strcpy(dirname, argv[1]);
strcpy(fil enane, argv[2]);

/* Here we are testing if we received the program paraneters
correctly */

printf("directoryname = %\n", dirnane);

printf("filenane = %\ n", filenane);

/* First we change to the specified directory */

if (chdir(dirname) < 0) {
fprintf(stderr, "can not change into the directory \n");
exit(1);

}

if ((dirp = opendir(dirname)) == NULL) {
fprintf(stderr, "can not open the directory\n");

exit(1);

}

/* The specified directory is is nowthe current directory */

/*

W create a child now that will read the given file. W wll do
this
just to denpnstrate the use of fork().
*/
cid = fork();

if (cid == 0) {
printf("this is child\n");
fflush(stdout); /* this is to force the output to go to the screen
imediatly */

/* The child will open the file and count the nunber of |ines */
fp = fopen(filenane, "r"); /* open the file for reading */

while (!feof(fp)) {
if (fgets(line, 500, fp) != NULL) /* assunming a line will have



| ess than 500 characters */

| i necount ++;

}

/* Now print out the result to the screen. */

printf("the nunber of lines in this file = %\ n", |inecount);

printf("child says bye...\n");
exit(0); /* exit normally */

}

el se {
/[* This is the parent. W don't need to do anything. W just
term nate */
printf ("parent says bye...\n");
exit(0); /* exit normally */
}
}

Now, your program is ready to compile, debug, run and test.
C. How to compile?

Since this is program written in C language, we will use a C compiler to compile it. The
GNU compiler gcc is a widely used C compiler for Unix platforms.

In a window (hence at the command prompt of the shell), type the following to compile
your program:

gcc -g -0 linecount linecount.c

Here:

gcc is the name of the GNU compiler (which is a program stored in directory
‘/ usr/bin”).

- g option is an option of the compiler to force the compiler to generate debugging
information which can be used by a debugger like gdb if you want to debug your
program. If you don't put this option, you can not debug with gdb or xxgdb. Therefore,
this option is important to have.

- 0 option is used to specify the name of the exutable file where the compiler
output will be written into. Here linecount will be the name of the executable program
that you have written. If you omit this option, then the executable file will have a default
name a. out .

Then comes the name of the program source file (linecount.c). This is the input to
the compiler.

After compiler compiles your program, it will produce an executable file named
| i necount. You can type this name to run your program. If the current directory
(which is denoted by a dot "." in PATH environment variable) is not in the PATH, you



can either include the current directory (".") in the PATH and then run your program
again, or your can give the path of your program relative to the current directory as
follows: ". /| i necount ".

But while invoking (starting running) your program, you should also specify the
arguments that it expects: a directory name and a filename. For example, if we invoke the
program using the following command syntax:

i necount . |inecount.c
The program | i necount will go into directory ". ", which is the current working
directory (i.e. the directory where the executable program | i necount and its source
code | i necount . ¢ are located). The program will open the file linecount.c and will
count the number of lines inside the file and print that out. The following is the output
that we can see on the screen:

directorynane =

filename = linecount.c

parent says bye...

this is child

the nunber of lines inthis file = 87
child says bye..

The output shows that there are 87 lines in the file | i necount . c.



