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What is an Operating System?

In today’ market, every computer has an operating system. Operating systems is a program that controls all the other parts of a computer system - both the hardware and the software. With Operating system, we are able to use the facilities provided by the computer system.

UNIX:

Unix is one kind of the operating systems. Unix is unique that it wasn’t designed as a commercial operating system meant to run application programs, but as a hacker’s toolset, by and for programmers. When Ken Thompson and Dennis Ritchie first wrote Unix at AT&T Bell Labs, it was only for their own use, and for their friends and co-workers. 

Unix is also important to power users because it’s one of the last popular operating systems that doesn’t force you to work behind an interface of menus and windows and a mouse. (Yes, you can also use windows if you want to.)

The Unix operating system has three important features: the kernel, the shell and Unix file system.

Here is the diagram of Unix architecture. You can see in Unix operating system, hardware is surrounded by Kernel. System calls and Unix commands have to pass through Kernel to the hardware.
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Kernel:

Unix is, was, and always will be a multiuser multiprocesses single process per user operating system even when you are the only person using it. It is a multiuser operating system even when it is running on a PC with a single keyboard.

The kernel is at the core of each UNIX system and is loaded in whenever the system is started up -referred to as a boot of the system. It is the heart of the Unix operating system itself. The kernel assigns memory to each of the programs that are running, patitions time fairly so that each program can get its job done, handlers all I/O opertions, and so on. Another important group of programs, called daemons, are the system’s “helpers”. They run from time to time performing small but important tasks like handling mail, running network communications, feeding data to your printer, keeping track of time, and so on.

Function of Kernel:

The most important functions of kernel are:

     1) Kernel manages the machine's memory and allocates it to each process. 

    2) Kernel schedules the work done by the CPU so that the work of each user    

        is carried out as efficiently as possible. 

    3) Kernel organizes the transfer of data from one part of the machine to 

        another. 

     4) Kernel accepts instructions from the shell and carryies them out. 

     5) Kernel enforces the access permissions that are in force on the file system. 

How to locate the kernel file?

Usually, the root directory contains both the boot program and the file containing the kernel for the system. The name of the kernel file varies, but will usually include the letters “nix” so you can search for it with wildcard characters. 

For example:

   ls /*nix*

   -rwxr-----  1 root  1987654 Sep 24  2000 /dump

Shell:

Shell is the program whenever you login to a Unix system . You will see command prompt at the bottom left of your screen after you login. 

The shell acts as a command interpreter; it takes each command you enter and passes it to the operating system kernel to be acted upon. Finally, it displays the results of this operation on your screen.

Feathers of Shell:

With shell you can:

1) Create a specific environment that meets your needs .

2) Write shell scripts to execute specific user requirments.

3)  Manipulate the command history.

4)  Automatically complete the command line.

5) Edit the command line.

Different types of Shell:

There are several different types of shell. The following are most popular ones:

1) Bourne shell (sh); (First release in 1978) 

   This is the oldest of the current Unix shells and is available on most Unix   

   systems. It is a bit primitive and lacks job control feathers. Most Unix users  

   consider the Bourne shell superior for shell programming or writing command 

   files.

2) C shell (csh); (First release in 1977)

It was developed at Berkelery as part of their Unix implementations. This has been by far the most popular shell for interactive use. It has a lot of nice feathers that are not available in Bourne shell. There are a lot of hidden bugs.

3) TC shell (tcsh);

   It is extended version of C shell. It works like the original C shell --- but with more feathers, and fewer mis-feathers.

4) Korn shell (ksh);

Korn shell is compatible with the Bourne shell, but also has most of the C shell’s   feathers plus some completely new feathers, like history editing. It  is also more reliable than csh.

5) bourne Again shell (bash); 

It is fairly similar to the korn shell. It has many of the C shell feathers, plus history editing and a built-in help command.

In order to find out what kind of shell you are using, type the following command:



grep <yourloginname> /etc/passwd

UNIX File System:
The file is the smallest unit in which information is stored. A file system is a logical method for organizing and storing large amounts of information in a way which makes it easy to manage. 

Feathers of Unix File System:

The Unix File System has the following important feathers:

1) Unix File System has different types of file:

    As a user, it seems to you there is only one type of file in Unix which hold your  

    information. In fact there is several different types of file:

   a) Ordinary files:


This is type of file you usually work with. It is used to store your information, such as text file you edit or the image you draw.

   b) Unix System Directories:

Unix operating system has tree structure directories. Here is Unix operating system directories diagram:

[image: image3.png]



By  default, ls lists just one directory. If you name one or more directories on the command line, ls  will list each one. The –R option lists all subdirectories. Recursively. That shows you the whole directory tree starting at the current directory.

1) Home Directory:

Unix home directory is the place whenever you log on to Unix system. User's home directories are usually grouped together under a system directory such as /home. Each different user has his own subdirectory of /home. You can always return to your home directory by using: cd command.

2) Current Directory:

As we know by the name, current directory is the directory where you are currently in. When the first time you logon to Unix system, home directory is your current directory. It is important to know which directory you are working with. You can always check it by using: pwd command.

c) Special files:

 This type of file is used to display physical devices such as printers, tape drives, terminals, etc. 

Usually, directory /dev contains the special files which are used to represent 

devices on a UNIX system. You can type: df to list all the devices in your system.

Directory /dev/null is the special place to which you can redirect unwanted output.

d) Pipes:

Unix allows you to link multiple commands together by using a pipe. The pipe takes the standard output from one command and uses it as the standard input to the other. This actually redirect the output from your terminal to be a input of another command.

Unix keeps track of files though inodes. An Inode is a data structure on the disk that describes a file. It holds a lot of information about the file, including the on-disk address of the file’s data blocks. Each inode has its own identification number, called an i-number. The following information is also stored in a file’s inode:

a) The file’s ownership;

b) The file’s  access mode;

c) The file’s timestamp;

d) The file’s type.

 Each filesystem has a set number of inodes that are created when the filesystem is first created. This number is therefor the maximum number of files that the filesystem can hold. It can not be changed without reinitializing the filesystem.

It is possible for a filesystem to run out of inodes, also it’s rare.

There are three types of Unix file times:  “change time”, “modification time”,  

“access time”. The difference between a change and a modification is the difference between altering the label on a package and altering its contents.

You can list all the files in the directory by using: ls or ls –l  command. You can also list all the files in the subdirectory by using: find command. 

E.g.  
find . -print

2) Pathnames:
Every file and directory in the file system can be identified by a complete list of  the directories’ name from the root directory to that file or directory.

Each directory name on the route is separated by a forward slash ( / ). 

eg. 
 
/home/dsmith/working/

By default, Unix looks for any files or directories that you mention within the current directory. This means if you don’t give an absolute pathname(starting from the root, / ), Unix tries to look up files relatively to the current directory.

A number of abbreviations help you to form relative pathnames more conveniently. You can use the abbreviation  . (dot) to refer to the current working directory and  . . (dot dot) to refer to the parent directory of the current working directory.

3) Access Permissions:

Because Unix  is a multiuser system, you need some way of protecting users from one another. Under Unix, access to files is based on the concept of users and groups. Every user on a system has a unique account with unique UID. Every user may be a member of one or more groups. The user’s entry in the master password file ( /etc/passwd ) defineds his primary group membership. The /etc/group file defines the groups that are available and can also assign other users to these groups as needed.

You can change files and directories permissions to allow other user to access your files or directories if you want by using command:  



chmod mode [filename|directory_name]

You can display access permissions by using command:  

ls -l [filename|directory_name]


 -rwx------       1  ipan   devlop       7204  Jan  19 11:49   bcp.sql             

 -rwx------       1  ipan   devlop      3392  Jan  17 11:47    bcp_master.sql 

drwxrwxr-x     2  ipan   devlop      512    Jan  2   15:41    bin

As the file’s owner, you are allowed to change file’s group by using command chgrp. On filesystems that don’t have quotas, I can also use the chown command to change the file’s owner. If you need to change both owner and group, change group first. You won’t have permission to change the group after you aren’t the owner.

Summary:

1) Unix consider any physical device attached to it to be a file.

2) Files are organized in a tree-structure directories.

3) Files and Directories can be protected by setting access permissions.

Reference:

http://www.geek-girl.com/Unixhelp/
Unix Power Tools,

Author: Jerry Peek
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Figure 2.15 General UNIX Architecture
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