UNIX OPERATING SYSTEM

UNIX is a powerful computer operating system originally developed at AT&T Bell Laboratories. It is very popular among the scientific, engineering, and academic communities due to its multi-user and multi-tasking environment, flexibility and portability, electronic mail and networking capabilities, and the numerous programming, text processing and scientific utilities available. It has also gained widespread acceptance in government and business. 

Features of UNIX

Portable: -UNIX is found on more hardware platforms than any other operating system ever developed. Its widespread use can be directly traced to the decision to develop it using C language. Because   C programs are easily moved from one hardware environment to another, it is relatively simple to port it to different environments. All that is needed is a C compiler

Multi User:-In an environment where hundreds of users connect to internet daily, operating system must be able to support users. The UNIX design allows multiple users to concurrently share hardware and software. The UNIX resource-sharing algorithm allows them to share resource while at the same time preventing any one user from locking out users.

Multitasking:-Multi tasking is an operating system feature that allows a user to run more than one job at a time. In UNIX, a user can start, such as a C compilation, and then move to another task, such as editing a file, without quitting the first. In fact, more than one program can be running I the background while a user is working in foreground.

Networking: -Networking allows users at one location to log in to systems at other sites. Once access is gained to a remote system; users operate just as though they were on a system on their area. Having direct access to a remote system mean that within the permission granted to visitors they can execute any UNIX command. Access to another system uses protocol known as Transmission Control Protocol/Internet Protocol (TCP/IP)

Utilities: - UNIX OS has a rich library of utility programs that provides with easily used productive tools readily available with short key commands.

The UNIX Environment

Unix is a multi user, multiprocessing, portable operating system designed to facilitate programming, text processing, communication and many other tasks that are expected from an operating system. UNIX system works in three different environments: stand-alone personal environment, time-sharing systems, and client/server systems.

Personal Environment: -Although originally designed as a multi-user environment, many users are installing UNIX on their personal computers.

Time-Sharing Environment: -Employees in large companies often works in a time-sharing environment. In this environment, many users are connected to one or more computers. These terminals are often non programmable. Also, in a time-sharing environment, the output devices (such as printers) and auxiliary storage devices (such as disks) are shared by all other users.

In time-sharing environment the central computer must do all of the computing. The central computer controls the shared resources.

Client/Server Environment: -A client server environment splits the computing function between a central computer and users’ computer. The users are given personal computer or workstations so that some of the computational responsibility can be moved of the central computer and assigned to the workstations. In the client/server environment, the users’ microcomputer or workstations are called client. The central computer, which may be a powerful microcomputer or, a minicomputer or a central mainframe system, is known as the server.

UNIX Structure

While accessing UNIX, several layers of interaction are occurring between the computer hardware and the user .The first layer is the kernel, which runs on the actual machine hardware and manages all interaction with the hardware. All applications and commands in UNIX interact with the kernel, rather than the hardware directly, and they make up the second layer. On top of the applications and commands is the command-interpreter program, the shell, which manages the interaction between user, and user applications, and the available UNIX commands. 

Most UNIX commands are separate programs, distinct from the kernel. A final layer, which may or may not be present on all system, is a windowing system such as X. The windowing system usually interacts with the shell, but it can also interact directly with applications. The final “layer” the user. User will interact with the entire operating system through just the shell, or through a combination of the shell and the window system. The figure below gives a visual representation of the layers of UNIX.
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UNIX consists of four major components: the kernel, the shell, a standard set of utilities, and application programs.

The Kernel: -The kernel is the heart of the UNIX system. It contains the two basic part of the operating system: process control and resource management. All other components of the system call on the kernel to perform these services for them.

The Shell: -The shell is the part of UNIX that is most visible to the user. It receives and interprets the commands entered by the user. In many respects, this makes it the most important component of the UNIX structure. To perform a task user must gives shell commands. If the command requires a utility, the shell requests that the kernel execute the utility. If the command requires an application program, the shell requests that it be run.

There are two major parts of a shell. The first is the interpreter. The interpreter reads the command and works with the kernel to execute them. The second part of the shell is a programming capability that allows writing a shell script. A shell script is a file that contains shell commands that perform a useful function. It is also known as a shell program.

There are three standard shells used in UNIX. The Bourne shell, developed by Steve Bourne at the AT & T Labs, is the oldest. An enhanced version of the Bourne Shell is called Bash shell is used in Linux.

The C Shell developed by Berkely by Bill Joy, received its name from the fact that its commands were look like C statements. A compatible version of the C Shell, tcsh is used in Linux. The Korn shell, developed by David Korn, also of AT & T Labs, is the newest and most powerful.

Utilities: -A utility is standard UNIX program that provides a support process for user. Three common utilities are text editors, search programs, and sort programs.

Applications: -Applications are programs that are not standard part of UNIX. Written by system administrator, professional programmers, or users, they provide an extended capability to the system.

Commands 

A UNIX command is an action request given to the UNIX shell for execution. The simplest commands are a single line entered at the command line prompts that cause a program or shell to be executed. Commands are entered at the shell prompt. The Korn shell has $ prompt. Every command must have a verb and may also have options and arguments. The command format is 

$verb [options] [arguments]

The brackets indicate that options and arguments are optional. The verb is the command name. The command indicates what action is to be taken. The option modifies how the action is applied. For example, when we display the date, we can use an option to specify if we want the time in GMT or local time. Options are usually one character preceded by a minus sign or a plus sign. Many commands have multiple options available.

The argument provides additional information to the command. For example, when displaying the contents of a file, an argument can be used to specify the name of the file. Some commands have no arguments, some accept only one argument and some accept multiple arguments.

Following are some of general rules with UNIX commands:

1. UNIX commands are case-sensitive, but most are lowercase.

2. UNIX commands can only be entered at the shell prompt.

3. UNIX command lines must end with a RETURN.

4. UNIX options often begin with a “-” (minus sign).

5. More than one option can be included with many commands.

Common Commands 

date: - This command displays the system date and time. If the system is local it is the current time .If the system is remote the command displays the time where the system is physically located. By using option we can get the GMT. The date command has only one user option and one argument. If no option is used it is the local time  .If a –u option is used, the time is GMT

Syntax: date options argument

$ date

sun Dec 6 08:55:52 2009 IST

$ date -u

sun Dec 6 03:25:52 2009 GMT

cal: - The calendar command displays the calendar for a specific month or a year. This command has no options but arguments. It has two optional arguments month and year. If no arguments are specified calendar of the current date will be displayed 

Syntax: cal [[month] year] 

$ cal 2 2006

Displays calendar of February 2006
who: -This command displays all users currently logged in to the system. The who command returns user’s name (id), terminal, and time he or she logged in.
Syntax: who options am i

$who

james ttyq0 Dec 6 08:55

nadir ttyq1 Dec 6 18:45

who command with –u ($who -u) option will give will give some additional information about the logged in user such as idletime, process id etc

$who am i: - this command displays the currently logged in user’s id.

echo: This command copies the argument back to the terminal

Syntax: echo argument

$ echo Hello World

Hello World

man: -This command displays online documentation about a command

Syntax: man option keyword

$man cal

Displays online manual about calendar. After heading the documentation begins with the name and short description of the document, in this case cal

lpr: The line printer utility prints the contents of specified files to either the default printer or to specified printer. Multiple files can be printed using same command. If no files specified the input coming from standard input, which is usually keyboard unless it has redirected

Syntax: lpr options file-list

$lpr file1 file2 file3

Prints the specified files

clear :- clears the screen and puts at the cursor top 

uname: - Each UNIX system stores data such as its name about itself. To see this information use uname command. We can display all the data using the all option (-a) or we can specify only the name (-n) operating system (default or -s) or software release(-r)

$uname

challenger

more: -This is a useful command to display a file in to monitor .It allows us to set the page size and pause at the end of each page to allow us to read the file. The basic more command is without any option. In this basic form, more starts at the beginning of the file. If the file is small (that is less than one screen) it prints the whole data and an end message. To return t the command line press enter.

If there is more then one screen of data, more displays one screen, less two lines. At the bottom of the screen, it displays the message “—more—(dd%)”. This message indicates that there are more lines in the file and how much line displayed so far. To display next portion, key the space bar.  

$more –c myfile

Displays myfile after clearing the screen

ls: -The list command lists the contents in a directory. Depending on the options used, it can list files, directories, or subdirectories. If the name of the directory is not provided, it displays the content of working directory
UNIX Session

A UNIX session consists of logging in to the system and executing commands to accomplish our work. After work is done log out of the system. When we log in to the system we are one of the five shells. Administrator can configure the starting shell. It is also possible to switch in to another shell using commands.

$bash

#Move to bash shell

$ksh


#Move to korn shell

$csh


#Move to c shell

Unix contains a system variable, SHELL, that identifies our login shell

$echo $SHELL

/bin/ksh

Standard Streams

UNIX defines three standard streams that are used by commands. Each command tales its input from a stream known as standard input. Commands that create output send it to standard output. If an executing command encounter an error, the error message is send to standard error. Standard streams are presented below
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UNIX assigns descriptor to each stream. As seen in the figure the descriptor for standard input is 0 (zero), for standard output is 1,and for standard error is 2.Figure also shows the default file associated with each stream: Standard input is associated with keyboard; standard output is associated with the monitor; and standard error is associated with the monitor. We can change the default file association using pipes or redirection.

Redirection

Redirection is the process by which specify that a file is to b used in place of one of the standard files. In the case of input file it is called input redirection, with output files it is output redirection; and with error file, the redirection is error redirection.

Input Redirection

Input can be redirected from keyboard to any text file. The input redirection operator is less than character (<).
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Syntax for input redirection

command 0< file1 or command < file1

There are two ways to express the redirection. First method explicitly specifies that the redirection is applied to standard input by coding the 0 descriptor. The second method omits the descriptor. Because there is only one standard input, we can omit it. There is no space between the descriptor and redirection symbol.

Output Redirection

While redirecting the output command’s output is copied to a file rather that on the monitor. The concept is show in the following figure.


1


0
2

command 1 >   file1  or  command > file1

command 1>|  file1  or  command >| file1

command  1>>  file1 or command >> file1

There are two basic redirection operators for standard output. Both starts with a greater than symbol (>). If the output file needs only the output from this execution of the command use > token. In this case if the file specified in the command is not present UNIX will create the file and writes the output .If the file already exists, the action depends on the UNIX option known as noclobber. When noclobber option is turned on, this will prevent redirected output from destroying an existing file.

If we want to over ride the option and replace the current file’s contents with the new output, use the redirection output operator greater than bar (>|). In this case UNIX first empties the file and then write the new output to the file.

$who >| myfile

$more myfile 

ab052408       ttyq3     oct   2 15:24 

If we want to append the output to the file, the redirection token is two greater than (>>). While appending the output if the file doesn’t exist, UNIX creates it and writes the output.

Error Redirection

It is possible to redirect the standard output to a file and leave the standard file assigned to the monitor. The redirection of standard error is similar to the redirection of standard output. The only difference is the way the file must be specified. 

The redirection command for standard error is 

2> 

Indicating that file number 2 is being redirected. (Remember that standard error is file number 2.)

 For example, 

ls > mydir 2> mydirerr 

Will redirect the regular output from the command to the file mydir, and any error messages to the file mydirerr. 

(With standard output, the file number is optional. ls 1> mydir is a valid redirection, and is the same as ls > mydir.) 

Pipes

Unix commands alone are powerful, but when different commands combine together, we can accomplish complex tasks with ease. The way you combine Unix commands is through using pipes and filters. 

The symbol | is the Unix pipe symbol that is used on the command line. What it means is that the standard output of the command to the left of the pipe gets sent as standard input of the command to the right of the pipe. Note that this functions a lot like the > symbol used to redirect the standard output of a command to a file. However, the pipe is different because it is used to pass the output of a command to another command, not a file.

$ cat apple.txt

core

worm seed

jewel

$ cat apple.txt | wc 

      3       4      21

$

In this example, at the first shell prompt, I show the contents of the file apple.txt in the monitor. (The cat command is used here to read from the file)  In the next shell prompt, the cat command is used to display the contents of the apple.txt file, but the display not sending to the screen, but through a pipe to the wc (word count) command. The wc command then does its job and counts the lines, words, and characters of what it got as input.

It is possible to combine many commands with pipes on a single command line. Here's an example where it counts the characters, words, and lines of the apple.txt file, then mail the results nishad@mesmarampally.org with the subject line "The count."

$ cat apple.txt | wc | mail -s "The count" nishad@mesmarampally.org 

Filter

A filter is a command that gets its input from the standard input stream, manipulates the input, and then sends the result to the standard output stream. Some filters can receive data directly from a file. There are many filter commands available in UNIX. Some of them are cat, more, grep, sed, awk etc

Filters work naturally with pipes. Because a filter can send its output to the monitor, it can be used to left of a pipe; because a filter can receive its input from he keyboard, it can be used on the right of a pipe. Following figure shows the filter concept.

grep:-stands for global regular expression print. It is the family of programs that is used to search the input file for all lines that match a specified regular expression and write them to standard output file (monitor).

UNIX Screen Editors 
Editing in UNIX includes both creating new file and modifying an existing text file. An editor is a utility that facilitates the editing task. Editor comes in two general types: line editors and screen editors.

Line Editor:-In a line editor changes are applied to a line or a group of lines .To edit a line the user must first select a line or group of lines for editing. The selection can be by line number, such as edit line 151, or through an expression the line, such as edit line that begins with “Once”.

Line editors are more useful when we want to make global changes over a group of lines. Using line editor is more complex that using screen editor. Two common UNIX line editors are sed and ex
Screen Editors:-A screen editor presents a whole screen of text at a time .The basic difference between line editor and screen editor is that with screen editor we can see each line of text in its context with other lines. We can move the cursor around the screen and select part of the text. We can also scroll the screen. 

 vi editor:-The vi editor is a screen editor available on most UNIX systems. When we invoke vi editor, it copies the content of a file to a memory known as buffer .Once the data have been loaded to a buffer, the editor presents a screen full of the buffer to the user for editing. If file does not exist, an empty file is created.

The buffer is only temporary version of the file. When exit from the vi editor the buffer will be erased. At exit time there are two choices: quit the file without saving the file, which means that the contents of the original file remains unchanged, or we can save the file, which means that the contents of the original file will be replaced with new version.

The vi editor uses two basic modes: the command mode and text mode.

Command mode:-in this mode any key that is pressed by the user is considered as a command. Commands are used to move the cursor, delete or change the part of the text or to perform many other operations. As soon as the command is entered it will get executed.

Text mode:- When vi editor is in text mode, any key pressed by user is treated as text. The keyboard act as a typewriter.

There are different commands to switch between different modules.

Administration

A system administrator a person employed to maintain and operate a computer system and/or network. The duties of a system administrator are wide-ranging, and vary widely from one organization to another. system administrator are usually charged with installing, supporting, and maintaining servers or other operating system activities, and planning for and responding to service outages and other problems. 
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