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   OBJECTIVES:  

 Upon successful completion of this course, you should be able to:   

 Define and redirect standard files. 

 Use the pipe operator to connect two commands. 

 Use wildcard met characters and the history command to recall commands. 

 Use shell variables. 

 Define and use foreground and background processes. 

 Define and use processes and co-processes. 

 Use directory information in scripts. 

 Set and use positional parameters and escape sequences. 

 Pass arguments to shell scripts and test arguments. 

 Use conditions, control statements and then if command in a decision. 

 Use while and for loops. 

 Debug scripts using execute trace and verbose trace. 

 Use command substitution and Group shell commands. 

 Create and use aliases and functions. 

 Identify and use signals and handle signals in a shell script. 

 Use integer and floating-point arithmetic. 

 Create and use variable arrays.  Perform command evaluation using eval. 

 Use here documents, file I/O operators and command options processing. 

 Use a lock file to synchronize access. 

   OUTCOMES:   

 Be familiar with Unix and Linux operating Systems. 

 Be familiar with the Unix file system and its basic operations.  

 Know the differentiate shell scripting and commands practice with various options. 

 Be familiar with the Unix command interpreters. 

 Familiar with pipes and redirection, imagine the UNIX environment. 

 Gain the knowledge various commands related to Signals, filter parameters and options. 

UNIT-I Introduction: Why Unix?, Architecture, Computer System, The Unix Environment, Unix structure, 

Accessing Unix, Common commands: date, cal, who, password, echo, man, lpr. Other useful commands: 

tty, clear, stty, telnet,ftp,script, uname, bc. Vi editor: Editor concepts, The vi editor, Modes, Commands.  

UNIT-II File Systems: File Names, File Types, Regular Files, Directories, File System Implementation, 

Operations unique to regular files, Operations unique to directories, Operations common to both. Security 

& File Permissions: users and groups, security levels, changing permissions, user masks, changing 

ownership and group.  

UNIT-III Introduction to Shells: Unix Session, Standard Streams, Redirection, Pipes, Tee Command, 

Command Execution, Command-Line Editing, Quotes, Command Substitution, Job Control, Aliases, 

Variables, Predefined Variables, Options, Shell/Environment Customization. 

UNIT-IV Filters: Filters and Pipes, Concatenating files, Display Beginning and End of files, Cut and Paste, 

Sorting, Translating Characters, Files with Duplicate Lines, Count characters, Words or Lines, Comparing 
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Files, Regular Expressions. Grep: Operation, grep Family, Searching for File Content.  

UNIT-V Awk: Execution, Fields and Records, Scripts, Operations, Patterns, Actions, Associative Arrays, 

String Functions, String Functions, Mathematical Functions, User – Defined Functions, Using System 

commands in awk, Applications, awk and grep.  

UNIT-VI Interactive Korn Shell: Korn Shell Features, Two Special Files, Variables, Output, Input, Exit 

Status of a Command, eval command, Command Execution Process. Korn Shell Programming: Basic 

Script concepts, Expressions, special Parameters and Variables, changing Positional Parameters, Argument 

Validation, Script Examples.  

TEXT BOOKS:  

1. Unix and shell Programming Behrouz A. Forouzan, Richard F. Gilberg. Thomson  

2. Your Unix the ultimate guide, Sumitabha Das, TMH. 2nd Edition.  

REFERENCES:  

1. Introduction to UNIX & SHELL programming, M.G. Venkatesh Murthy, Pearson Education.  

2. Unix concepts and applications, Fourth Edition, Sumitabha Das, TMH.  

3. Unix for programmers and users, 3rd edition, Gaham Glass & K. Ables, pearson education.  

4. Unix and shell Programming –A text book, B.A. Forouzan & R.F. Giberg, Thomson. 
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UNIX, the Operating System is found on virtually all 

Computer hardware in use today. To the casual user, UNIX is simple and 

easy to use. To the experienced user, it is powerful with a certain elegance 

that makes it extremely popular. 

History of UNIX 

The development of the UNIX operating system began in 1957 and its roots 

in Bell Labs. In 1957, Bell Labs required an operating system for their in- 

house computer centre. They created BESYS to sequence their jobs and to 

control the system resources. 

In 1964, the researchers from General Electric, MIT, and Bell Labs came 

together and created a new general-purpose ,multi-user,time-sharing 

operating system known as Multiplexed Information and Computing 

System(Multics). 

In 1969, the Multics project was withdrawn because of yhe high cost of 

development and due to 

differences among its members. When this happened, Ken 

Thompson,Dennis Ritchie, Douglas Ritchie, and Douglas Mcllroy, along 

with a few others , began working on Uniplexed Information and Computing 

System(UNICS) by using an old PDP-7 computer. The name Unics was 

shortened to Unix. 

In 1971, the first edition of Unix appeared along with the B compiler. It 

intoduced several well-known Unix commands.Together it included more 

than 60 commands. 

In 1972, the second edition of Unix was released. 

In 1973, the third edition of Unix appeared along with the Unix C 

compiler(cc). In 1973 only he fourth edition released. The kernelwas 

rewritten in the C compiler. 
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In 1974, the fifth edition of Unix waas released. The source code was 

made freely available to universities for educational purposes. This led to the 

formation of the Berkeley Software Distribution, which was commonly 

known as BSD. 

In 1975, the sixth edition of unix was released. This edition , also 

known as V6 UNIX. 

In 1977,1BSD ,the first edition , was released; in 1978 ,2BSD,the 

second edition ,was released. 

In 1979, the seventh edition of Unix was released. The edition was released 

along Steve Bourne‘s shell(sh). And also 3BSD ,the third edition was 

released. 

In 1980, 4.0BSD, the fourth version of the Bsd Unix variant ,was 

released. 

In 1982, AT&T transferred its Unix development to Western Electric 

,which developed the System iii version of Unix. 

In 1983,Western Electric released System V,whereas System IV was 

reserved for only AT&T‘s use. 

In 1984,the USG group,which renamed the UNIX system 

development laboratory(USDL) group,released System V Release 2 (SVR2). 

In 1985, the eigth edition was released on the basis of the 4.1BSD 

version. 

In 1987, the USDL group,which was renamed AT&T Information 

Systems (ATTIS) group,released System V Release 3(SVR3). 

In 1988, the ninth version of Unix was developed,and it was based on 

the 4.3 BSD version . 

In 1989, the tenth version of Unix was developed. 
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OVERVIEW AND FEATURES OF UNIX SYSTEM 

The Unix System is a multitasking,multi-user operating system that is 

portable on several hardware platforms and which is quite secure. It also 

provides a rich set of tools and utilities that help programmers, 

administrators, and users ,to a great extent. 

Several features of UNIX have made it very popular .its popularity is still 

growing,partially due to the development of the UNIX version that has been 

ported to many platforms. 

Some of the features of UNIX are: 

PORTABLE: 

UNIX is found on more hardware platforms than any other operating 

systems ever developed. Its widespread use can be directly traced to the 

decision to develop it using the C language. 

MULTIUSER: 

The UNIX design allows multiple users to concurrently share hardware and 

software. The UNIX resource –sharing algorithms allow the to share the 

resources while at the same time preventing any one user from locking out 

others. 

MULTITASKING: 

Multitasking is an operating system feature that allows a user to run more 

than one at a time. More than one program can be running in the background 

while a user is working in the foreground. 

ORGANIZED FILE SYSTEM: 

UNIX has a very organized file and directory system that allows users to 

organize and maintain files. 
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DEVICE INDEPENDENCE: 

UNIX treats input/output devices like ordinary files. The source or 

destination for the file input and output is easily controlled through a UNIX 

design feature known as ‗Redirection‘. 

UTILITIES: 

Productivity is directly proportionate to the software facilities available on a 

system. Over the years , software developers have developed over 100 

utilities. This rich library of utility programs provides the user with 

productivity tools readily available with short keyboard commands. 

SERVICES: 

System administrators monitor the system and help users. When necessary, 

UNIX also includes the support utilities for system administrator and 

control. 

RELIABLE: 

UNIX is reliable i.e., it is hard to crash the system. 

FLEXIBLE: 

UNIX operating system is flexible because of number of factors like 

(i)Better data stability 

(ii) greater security 

(iii)greater stability 

(iv)compatability 

(v)pipe commands 

OPEN SOURCE SYSTEM: 

UNIX is an operating source system ,UNIX code will be available in the 

internet. Open source means you can get the source code for free of cost. 
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SCALABLE: 

UNIX system is scalable because it allows more number of users and the 

performance does not decrease for adding the new user. 

COMPUTER SYSTEM 

A Computer System is a combination of hardware and software that let us 

work with computer. 

The hardware is the physical equipment.The software is a set of programs 

that allows the hardware to do its job. 

 

 

 

COMPUTER SYSTEM 

HARDWARE: 
 

The hardware in a computer system is the combination of devices that can be 

seen and touched. Every computer,small or large , is made up of four basic 
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types of devices:input devices,output devices, the control processing 

unit(CPU) and auxilary or secondary storage devices. 
 

 

 

 

 

 

 

 

 

Auxilary storage devices Output Devices 

COMPONENTS OF COMPUTER SOFTWARE 

SOFTWARE: 

The software of a computer system is the combination of programs written 

to make the computer a multipurpose machine. It is divided into two types: 

 

 

 

TYPES OF SOFTWARE 

SYSTEM SOFTWARE: 

It consists of the set of programs that the computer itself; that is,its primary 

purpose is to support the computer. It generally consists of an operating 
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system and set of support programs such as disk copy that provides general 

functionality. 

APPLICATION SOFTWARE: 

It consists of program that are written to solve users problems. They can 

range from everyday word processors to a specialised application that 

supports the operation of a dental office. 

OPERATING SYSTEM: 

The Operating system is a special category of System Software that manages 

all operating factets of the computer. Sometimes it refers to central 

kernel,which is too narrow a use and sometimes it refers to all at the system 

software,which is too broad a use of term. 

 

 
THE UNIX ENVIRONMENT 

UNIX is a multiuser ,portable operating system designed to facilitate 

programming ,text processing,communication and many other tasks that are 

expected from an operating system. 

Its flexibility is demonstrated in that it is used in three different computing 

environments: (i)Stand-alone Environment 

(ii) Time-sharing Environment 

(iii) Client/Server systems 

 

 
PERSONAL ENVIRONMENT: 

Although originally designed to facilitate programming as a multiuser 

environment, many users are installing UNIX on their personal computers. 

This trend to personal UNIX systems accerlated in mid-1990‘s with 

availability of unix , a tree UNIX system. The Apple system X,released in 

2001,incorporated UNIX as its kernel. 
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TIME-SHARING ENVIRONMENT: 

Employees in large companies often work in what is known as Time-Sharing 

Environment. In a time-sharing environment, the output devices(suah as 

printers) and auxilary storage devices are shared by all of the users. In time 

sharing environment ,all of the computing must be done by the cental 

computer. In other words, it must also control the shared resources, it must 

manage the shared data and printing and it must also do computing. 
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CLIENT/SERVER ENVIRONMENT: 

A Client/Server computing environment spilts the computing function 

between a central computers and users computers. The user‘s 

microcomputers or workstations are called ‗Client‘. The central computer 

which may be powerful microcomputer, or minicomputer,or central frame 

system, is known as ―Server‖. As workis shared, response time and monitor 

display are faster and users are more productive. 
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UNIX STRUCTURE 

UNIX Structure consists of four major components :The Kernal,the Shell,a 

Standard unit of utilities and application programs. 

THE KERNEL: 

The kernel is the heart of the UNIX System. It contains the two most basic 

parts of the operating system:process control and resource management. All 

other components of the system call of the kernelto perform these services 

for them. 
 

USER USER USER 
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THE SHELL: 

The Shell is the part of UNIX that is most visible to the user. It receives and 

interprets the command entered by user. If a 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. 

PARTS OF A SHELL:There are two major parts of a shell. 

 The first part is the interpreter 

 The interpreter reads your commands and works with the kernel to 

execute them. 

 The second part of shell is programming capability that allows you to 

write a shell script command. 

A ―Shell Script‖ is a file that contains shell commands performa useful 

Function. It is also known as ―Shell program‖. 

 

 

 

STANDARD SHELLS 

 

BOURNE C KORN 
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SOME STANDARD UNIX SHELLS 
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There are three standard shells used in UNIX today. 

 The Bourne shell,developed by Steve Bourne at AT and T labs, An 

Enchanced version of Bourne shell, called ―Bash‖(Bourne again shell) 

is used in linux.

 The C shell,developed in Berkekey by Bill roy, A compatable version 

of the C shell,tesh ,is used in linux.

 The korn shell, developed by david korn,also of AT and T lab is 

newest and most powerful.

UTILITES: 

A Utility is a standard UNIX program that provides a support for users. 

Three common utilities are text editors , search programs and sort programs. 

For example , the UNIX email system is considered a utility as are the thress 

text editors vi,emacs and pico. 

APPLICATIONS: 

Applications are programs that are not a standard parts of unix. Many of 

standard utilities started out as applications years ago and proved so useful 

that they are not part of the system. 

ACCESSING UNIX 

To begin,you need to login to the system before doing any work with UNIX. 

Once you are logged in,you ennter commands and system responds. When 

you have finished your work,you logout. 

The time spent working with the system is known as a ―Session‖. 

USER ID: 

In a UNIX environment , security and user control becomes major concerns. 

You and your account are identified by a special code known as a ―userid‖. 

PASSWORDS: 

Password is a secret code that you supply to the server and that is known 

only to you. UNIX encrypts passwords when it stores them only to you. 

UNIX encrypts passwords when it stores them in the server so that no one 
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T CLIENT 

LOGIN 

PROMPT 

 

can figure out what they are. Not even System administrator ,who has 

absolute control over the server, can tell you what your password is if you 

forget it. All he or she can do is reset it sothat you can create anew onw. 

A good password has atleast six characters. It should contain both upper and 

lowercase letters,along with atleast one digit or special character. 

INTERACTIVE SESSION: 

The Interactive Session contains three steps: 

(i) login 

(ii)Interaction and 

(iii)logout. 
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INTERACTIVE SESSION 

LOGIN: 
 

The details of the login process vary from system to system. 

o You must make contact with the system,wait for the system login 

prompt. 

o Once you have connected to the server,you must wait for the server to 

give you only the minimum information you need to make the 

connection to identify your self. This is good security requirements. 

o This is just usually just a login prompt , sometimes with name of the 

system. A typical login prompt is: 
 

login: 

Type your user id: Once the server has responded with a request for you to 

identify yourself,enter your user id. UNIX is case-sensitive system. 

Type your password: After you enter your userid,the system will prompt you 

for your password. As you type password,it will displayed as asterisk for 

each letter ao passwordon screen. Sometimes it just leave the screen blank. 

Password: ******* 

If you made any mistake, the system will give you a cryptic error message 

―login incorrect‖ and ask for your id again. 

The default system prompt for Bourne,bash,korn shells-$ 

C and tesh shells -% 
 

INTERACTION: 

Once you connect to the server,you can enter aommand that allow you to 

work with the computer. Typical commands allow you to work with files- 

edit,copy and sort;processdata and print the result; send and receive mail and 

many other processing operations. 

LOGOUT: 

It is important to logout for two reasons. 
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 First it frees system resources for others to use them. 

 Second it is a security concern to leave terminal logged in with no one 

working at it some other person may access your files if you do not 

logout. 

The typical typed command is 

$logout 

A TYPICAL USER SESSION 

TRIX(voyager) 

Login:gilberg 

Password: 

UNIX BSD Release 4.0 

Welcome……. 

$ls 

file1 file2 file3 

$cat file1 

Hello World! 

. 

$logout 

COMMANDS 

The basis of all UNIX interaction is the command. A UNIX command is an 

action request given to the UNIX shell for execution. 

COMMAND SYNTAX: Commands are entered at the shell prompt. Every 

command must have a verb and may also have options and arguments. If an 

option or argument is in brackets, it is optional. If it is not in brackets, it is 

required. 
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VERB: It is the command name. The command indicates what action is to 

be taken. This action concept gives us the name 'VERB' for action. 

OPTION: The option modifies how the action is applied actions are usually 

one character preceded by a minus sign or a plus sign. 

ARGUMENT: The argument provides additional information to the 

command. Some commands have no arguments, some accepts only one 

argument and some accept multiple arguments 
 
 

 

GENERAL COMMAND FORMAT 

ARGUMENT1 ARGUMENT2 …. ARGUMNET(n) OPTION(S) VERB 

 

COMMAND MODIFIER 

USUALLY ONE CHARACTER 

PRECEDED BY 1 

THE NAME OF 

THE 

COMMAND 

ARGUMENTS CAN BE: 
 

1. MORE INFORMATION 
 

2. OBJECT IDENTIFIER 

3. NAMES OF FILES 
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COMMON COMMANDS 

DATE AND TIME (date) COMMAND: 

The date command displays the system date and time. If system is local-it 

replies the current time. If system is remote, reply will contain the time 

where system is physically located. 

$date 

Wed Mar 6 17:56:52 PST 2002 

If a '-u' option is used, the time is GMT. 

OPTIONS 

-u: UNIVERSAL 

SYSTEM 
date 

MONITOR 

THE DATE COMMAND 

The input for date is the system itself. The date command sends its response 

to the monitor. 

If you enter the date command without any options, it displays the current 

date and time. 

ARGUMENTS date 
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$date -u 

Wed Apr 3 08:24:19 GMT 2002 

For the date command, the format is a plus (+) followed by text and series of 

format codes all encoded in double quote marks. Each code is preceded by a 

percentage sign that (%) identifies it is a code. 

Text may appear anywhere in the argument and is displayed just as it is 

entered. The output displays follows the command on the console. 

$echo "+Today's date is: %date time is: %T" 

Today's date is:03/15/02.The time is: 15:25:16 

Some of date arguments are: 

a-abbreviated weekdays name, such as Mon 

A-full weekday name, such as Monday 

b-abbreviated month name, such as Jan 

B-full month name, such as January 

The date command can also be used to set the date and the time, but only by 

a system administrator. 

CALENDER (cal) COMMAND: 

The calendar command, Cal, displays the calendar for a specifies month or 

for a year. It is an example that has no options but uses arguments. 

The arguments are optional: If no arguments are entered, the calendar for 

the current month is printed. If only one argument is entered, it is assumed to 

be a year and the calendar for that year is displayed. If both a month and a 

year are entered, then just one month is displayed. Note that two arguments 

are separated 
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THE CALENDAR COMMAND 

(i) $cal 

March 2013 

s m t w th f s 
 

1 2 

3 4 5 6 7 8 9 

10 11 12 13 14 15 16 

17 18 19 20 21 22 23 

24 25 26 27 28 29 30 

31 

(ii) $cal 1 2001 

January 2001 

s m tu w th f s 

1 2 3 4 5 6 

7 8 9 10 11 12 13 

14 15 16 17 18 19 20 

21 22 23 24 25 26 27 

28 29 30 31 

SYSTEM cal MONITOR 

[[MONTH]YEAR] OPTIONS cal 
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OPTIONS 

-u IDLE TIME 

-H HEADER 

SYSTEM who MONITOR 

THE WHO COMMAND 

The who command returns the user's name (id), terminal and time he or she 

logged in. 

am i who 

 

 

 

WHO'S ONLINE (who) COMMAND: 

The who command displays all users currently logged into the system. The 

general format of the who command is below: 
 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 
 

$who  

gilberg ttyq5 Mar 15 14:57 

ryan ttyq12Mar 15 11:57 
 

rdr5904 ttyq21 Mar 15 15:03 
 

The "-u" option indicates how long user has been since there was any 

activity on the line. This is known as 'Idle Time‘. It also returns the process 

id for the user. 



Dept. of C.S.E. RGMCET 
(AUTONOMUS) 

 

 

 
 

$who -u  

nbou45527 ttyq0 Mar 15 15:23 
 

0:41 
 

19590 

tran ttyq1 Mar 15 12:15 
 

old 
 

8315 

gilberg ttyq5 Mar 15 14:57 
 

- 
 

17737 

ryan ttyq12Mar 15 11:57 
 

0:01 
 

2378 
 

rdr5904 ttyq21Mar 15 15:03 
 

- 
 

13082 
 

 

The "-uH" displays a header that explains each column. 

$who -uH 
 

NAME LINE TIME IDLE PID 

COMMENTS 

gilberg ttyq5 Mar 15 14:57 - 17737 

ryan ttyq12 Mar 15 11:57 0:01 2378 

rdr5904 ttyq21 Mar 15 15:03 - 18082 

You can use an argument of am i to see information about yourself. In this 

case, the 'i' can be either uppercase or lowercase. It returns your user id. 

$who am i 

gilberg ttyq5 Mar 15 16:34 

 

 
CHANGE PASSWORD (passwd) COMMAND: 

The password command 'passwd' is used to change your password. It has no 

options or attributes but rather does it work through a dialog of questions 

and answers. 

It begins by asking you to enter your old password. 

After you verify your password, the system asks you for a new password 
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A good security is that what type is not displayed on the terminal. 
 

Change Password 

Old Password 

New Password 

Verify 

 

 

THE PASSWD COMMAND 

 

 
Some systems display bullets as you type; other systems don't even let an 

observer know how many characters are in your password-they display 

nothing at all. 

Then the system asks you to enter your password again to verify that you did 

not make any mistakes when you keyed it the first time. 

If you enter your new password exactly the same twice, the system changes 

it for future entries and displays a success message. 

$passwd 

Changing password for...... 

Old password: 

New password: 

Re-enter new password: 

 

 
If you make a mistake the new passwords don't agree, you will see a 

SYSTEM passwd 

ARGUMENTS OPTIONS passwd 
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message as: 

Password change error 

They don't match 

Try again 

PRINT MESSAGE (ECHO) COMMAND: 

The echo command copies the argument back to the terminal. 
 

 

 

echo MONITOR 
 
 
 

 

 
 

THE ECHO COMMAND 

 

 
Examples: 

$echo Hello World 

Hello World 

$echo "Error 205: Invalid total sales" 

Error 205: Invalid total sales 

ARGUMENTS OPTIONS echo 
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ONLINE DOCUMENTATION (man) COMMAND: 

This is one of the most important UNIX commands. It displays the online 

documentation command. 

This is just like a user manual, which consists of documentation for each and 

every command, even the man command itself. 

OPTIONS KEYWORD 

-k SEARCH ON KEYBOARD 

Syntax: $man command name 

Or 

$man [-k] [command name] 

SYSTEM man MONITOR 

THE MAN COMMAND 

man 
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Example: 

$man cal 

cal (1) 

NAME 

cal print calendar 

SYNOPSIS 

cal [[month] year] 

DESCRIPTION 

cal prints a calendar....... 

............................................. 

 

 
The output of the man command is a short description under the NAME and 

then the synopsis of the different formats that can be used with the 

command. 

The brackets [] indicate the field inside the bracket is to be optional. 

Description explains about what happens when the command is used. i.e, 

simply, it defines the synopsis. 

Notes elaborate the command. In the calendar notes, we are remained that 

when we switched to the Gregorian calendar in 1752, 11 days had to be 

dropped to put the calendar back on schedule with the solar seasons. 

If one does not remember the name of the command, whose details are to be 

found, one can use the man command with an option of -k and it will display 

information about the topic including commands. 

Example: $man -k sort 
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PRINT (lpr) COMMAND: 

lpr represents "line printer" 

This utility prints the contents of specified files to other the default printer or 

to a specified printer. 
 

$lpr file1 -prints file1 to standard printer 

$lpr file1 file2 file3 -prints file1, file2, file3 to standard printer 

$lpr -plp0 file1 file2 file3 -prints file1, file2, file3 to lp0 printer 

OPTIONS 

-P PRINTER 

The multiple advantages here is that, multiple files can be printed with the 

same command. 

If no file is specified, the input comes from standard input (keyboard) unless 

it is redirected. 

KEYWORD 

lpr PRINTER 

FILE FILE 

THE lpr COMMAND 

To redirect the output to a specified printer, we use -p option, followed by 

name of the printer with no spaces. 

Example: 

FILE-LIST 
lpr 
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OTHER USEFUL COMMANDS 

TERMINAL (tty) COMMAND: 

The tty utility is used to show the name of the terminal you are using. UNIX 

treats each terminal as a file and the name of your terminal is actually the 

name of a file. 
 

Example: 

$clear 

SYSTEM tty MONITOR 

THE tty COMMAND 

The tty command shows the name of the terminal 

$tty 

/dev/ttyq0 -> name of the terminal 

In UNIX, the name of the terminal has the prefix tty. 

CLEAR SCREEN (clear) COMMAND: 

The clear command clears the screen and puts the cursor at the top. 
 

MONITOR 

THE clear COMMAND 

ARGUMENTS OPTIONS clear 

clear 

ARGUMENTS OPTIONS tty 
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SET TERMINAL (stty) COMMAND: 

The set terminal (stty) command sets or unsets selected terminal input or 

output options. 

This command is very useful to reconfigure the terminal, whenever is not 

working properly. 

 

 

THE stty COMMAND 

 

 
WITHOUT OPTION OR ARGUMENT: 

If we don't use any option or argument with the stty command, it simply 

shows some communication settings such as baud rate. 

Example: 

$stty 

Speed 9600 baud; -parity hupel clocal 

Line=1; intr=^ A; erase=DEL; old-swtch=^@; dsusp=^@; 

brkint=-inpck icrnl enlar tab 3 

echo echoe echok echoke 

SYSTEM stty MONITOR 

stty OPTIONS ARGUMENTS 

-a DISPLAY CURRENT SETTINGS 

-g DISPLAY CURRENT SETTINGS (in 

arguments format) 
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SET TERMINAL WITH OPTIONS ONLY: 

The set terminal command can be used with two options (-a and -g), with no 

arguments. 

With ‗-a' option, it displays the current terminal option settings. 

With '-g' option, it displays selected settings in a format that can be used as 

an argument to another stty command. 

SET TERMINAL WITH ARGUMENTS: 

Many of the terminal settings should be set only by a super user. 

Set Erase and Kill (ek): The ek argument sets the defaults erase (Delete 

Key ctrl+h) and Kill (ctrl+c) to their defaults. 

Set Terminal to General Configuration (sane): The sane argument sets the 

terminal configuration to reasonable settings that can be used with a majority 

of terminal. 

Example: 

$stty sane 

Set Erase Key (erase): We can configure the keyboard to use another key 

as the Delete Key with the erase argument. 

$stty erase ^e 

Hence ctrl+e combination deletes/erases the previous character typed. 

To reset this to ctrl + h, we can again make use of ek or the same argument. 

Set Kill (kill) 

The kill key deletes a whole line. By default, it is ctrl+u. We can change it 

using the set terminal command. 
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$stty kill 9 

In the above example, it is not a control key combination, but just the single 

key 9. 

Set Interrupt Key (intr) 

The interrupt key interrupts or suspends a command. It can be reset using 

the intr argument. 

$stty intr ^ 9 

 

 
Common Control keys that can be set 

 

Command Attributes Default 

Erase text erase ^h 

End of file key eof ^d 

Kill Command Kill ^u 

Interrupt command Intr ^c 

Start output Start ^q 

Stop output  ^d 

Suspend command  ^z 

 

There are many more stty command options and arguments. Many of them 

are applicable only to super users. Others are well beyond the scope of this 

text. 
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RECORD SESSION (script) COMMAND: 

The script command can be used to record an interactive session. When you 

want to start recording, key the command. 

To record whole session, including the logout, make it the first command of 

the session. 
 

 

 

THE script COMMAND 

To stop the recording, key exit. The session log in a file called typescript. 

Some of the lengthy output, such as for the who and is commands has been 

edited to reduce the number of lines. 

After keying exit, you can print the script output file using the lpr command. 

We can even use our own file, to record the session. 

$script 

script started, file is typescript 

$date 

Mon May 28 13:40:59 PDT 2001 

$exit 

Script done, file is typescript. 

Each script command execution erases the old script file output. To append 

Script FILE 

Script OPTIONS ARGUMENTS 

-a APPEND 
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to the file, rather than erase it, we make use of the append option (-a). 

$script -a 

SYSTEM NAME (uname) COMMAND: 

Each UNIX system stores data, such as its name, about itself. To see this 

data, we can use uname command. 

 

SYSTEM uname MONITOR 
 
 
 

 

THE uname COMMAND 

OPTIONS OF UNAME: 

-a: displays all the data 

-n: only the name 

-s (default): operating system 

-software release 

-sr: To display the operating system and its release 

uname OPTIONS ARGUMENTS 

-a ALL 

-n NAME ONLY 

-s OPERATING SYSTEM 

-R RELEASE 
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Example: 

$uname 

IRI*64 

$uname -s 

IRI *64 

$uname -r 

6.5 

$uname -n 

Challenger 

$uname -sr 

IRI*64 6.5 

$uname -a 

IRI *64 challenger 6.5 0.4191225 IP19 

CALCULATOR (bc) COMMAND: 

The bc command is one of the most interesting. In UNIX; it returns UNIX 

into a calculator. 

The bc command of UNIX turns it into a calculator. It‘s not just a 

calculator, but it is similar to C, with a powerful match library. To start the 

calculator, we simply key the bc command. To terminate it, we use ctrl+d 

SIMPLE ARITHMETIC: 

Simple arithmetic is done on command line. It support 

addition(+),subtraction(),multiplication(*),division(/),modulus(%),power(^). 

Note: Normal algebraic precedence is followed and the divide operation 

results in an integer. 
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THE bc COMMAND 

Example: 

$bc 

12+8 

20 

45-56 

-11 

34+34*3 

136 
 

 

 

FLOATING POINT CALCULATIONS: 

To use floating point arithmetic, we have to specify the number of decimal 

points to be used beforehand. 

This is done using SCALE expression, which sets the number of digits after 

the decimal in a floating point number. 

Note: bc does not round like C does. 

KEYBOARD bc MONITOR 

ARGUMENTS OPTIONS bc 
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Examples: 

19/3 

6 

Scale=2 

19/3 

6.33 

21/3 

7.00 

Scale=8 

19/3 

6.33333333 

Scale=0 

19/3 

6 

 

 
ARITHMETIC BASE CALCULATIONS: 

The bc calculator can be used in binary, decimal, hexadecimal, octal bases. 

The base is specified by one of the two expressions: base and obase. 

ibase: This expression specifies the base of the input. 

Obase: This expression specifies the base of the output. 

If no base is specified, it is assumed to be decimal (base 10). 
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Examples: 

$bc 

Ibase=2 

111 

7 

111*111 

49 

Ibase=8 

10 

8 

10*11 

72 

Ibase=16 

1A 

26 

10*10 

256 

Obase=2 

5 

101 

15/3 

101 

Obase=8 
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9 

11 

99/10 

11 

Obase=13 

13 

10 

130/10 

10 

Obase=16 

26 

1A 

256 

100 

16*16 

100 
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EDITOR CONCEPTS 

Editing: 

It includes both creating a new file and modifying an existing text file. 

Editor: 

It is a utility that facilitates the editing task that is, the creation and 

modification of text files. Because of their close association with text files, 

editors are often called text editors. 

Text Editors: 

1. A text editor differs from a word processor in that it does not perform 

typographical formatting such as bolding, centering, and underlining. 

2. In other words, an editor is a basic text processor that is used to create 

and edit text quickly and efficiently. 

3. Editors come in two general types: line editors and screen editors. 

Line Editors: 

1. In a line editor, changes are applied to a line or group of lines. 

2. To edit a line, the user must first select a line or group of lines for 

editing. 

3. It is easier to use a line editor to change all lines at once rather than 

adding the space to individual lines. 

4. Line editor is more complex than using a screen editor. 

5. It is necessary to know the process of selecting the lines and applying 

change. 

6. In line editor as we search for the text, the content does not change as 

the group of lines is presented together. 
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7. Examples for line editors are sed and ex. 

Screen Editors: 

1. A screen editor presents a whole screen of text at a time. 

2. We can move the cursor around the screen and select a part of the text. 

3. We can also scroll the screen i.e. move the view of the data up or down 

to see different parts of the text document. 

4. Here, we can apply the change to every individual line. 

5. As we search for text, the contents of the screen changes, every time we 

scroll down. 

6. The screen editors are more convenient and more user-friendly than line 

editors. 

7. Example for screen editor is VI editor. 

The VI EDITOR 

1. The VI editor is a screen editor available on most UNIX systems. 

2. When you invoke the VI editor, it copies the contents of a file to a 

memory space known as a buffer. 

3. Once the data have been loaded into the buffer, the editor presents a 

screen full of the buffer to the user for editing. 

4. If the file does not exist, an empty buffer is created. 

5. Buffer is only a temporary version of the file. 

6. When we exit VI, the buffer is erased. 
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FILE 

vi 
FILE 

 
 
 
 
 
 

 

THE VI EDITOR 

7. At exit time we have two choices: 

i. We can quit VI without saving the file, which means that the contents 

of the original file remain unchanged. 

ii. We can save the file, which means that the contents of the original file 

are replaced by the new version. 

MODES 

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

mode. 

Command Mode: 

1. When the VI editor is in the command mode, any key that is 

pressed by the user is considered a command. 

2. Commands are used to move the cursor, to delete or change part of the 

text, or to perform many other operations. 

   

 

ONL 

 

Y ONE SCREEN CAN BE SE 

AT A TIME 

 

EN 

  
BUFFER 

 

 

OPTIONS 

-R READ ONLY 

FILE LIST vi 
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3. As soon as the command is entered, it is executed the return key is not 

required. On some systems, commands are known as hot keys. 

Text Mode: 

1. When the VI editor is in the text mode, any key is pressed by the user 

is considered text. 

2. The keyboard acts as a typewriter. In the text mode, the characters 

typed by the user, if they are printable characters, are inserted into the text at 

the cursor. 

3. This means that to add text in a document, we should first place the 

cursor at the desired location. 

4. To place the cursor, however, we must be in the command mode. 

5. The typical operation, therefore, is to place the cursor with a 

command, switch to the text mode and edits the text, then switch back to the 

command mode for the next operation. 

Changing Modes: 

1. It is clear that we must switch back and forth between VI command 

and text modes. 

2. To tell VI to do something, it must be in command mode, to edit 

text; it must be in the text mode. 

Summary: 

1. To invoke VI, you type the following command at UNIX prompt: 

$VI filename 

2. When you invoke VI, you are always in the command mode. During the 

session, you can move back and forth between the command mode and the 

text mode. 

3. To exit VI, you must be in the command mode. 
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esc 

O 

a 

I 

$ vi file_name 

i 

: 

A 

W wq q q! 

STOP 

 

4. There are six commands that take you to the text mode (a, A, i, I, o 

and O). 

5. When you are in the text mode, you press the Escape key (esc) to go to 

the command mode. 
 

 

 

START 
 
 
 
 
 
 

 

 
 
 

 

VI MODES 

Command mode 

 
 
 
 
 
 

Text Mode 
 

EVERY CHARACTER 

PRESSED IS 

INSERTED INTO THE 

TEXT 

esc 
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COMMANDS 

Various commands in VI editor: 
 

Category Command Description 

Adding Text I Inserts text before the 

current character. 

 I Inserts text at the 

beginning of the current 

line. 

 A Appends text after the 

current character. 

 A Adds text at the end of 

the current line. 

 O Opens an empty text 

line for new text after 

the current line. 

 O Opens an empty text 

line for new text before 

the current line. 

Deleting Text X Deletes the current 

character. 

 dd Deletes the current line. 

Moving Cursor h,<=,Backspace Moves the cursor one 
character to the left. 

 l,=>,spacebar Moves the cursor one 
character to the right 

 0 Moves the cursor  to 

the beginning of the 

current line. 

 $ Moves the cursor to 

the end of the current 

line. 
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 k,up arrow Moves the cursor one 
line up. 

 J,down arrow Moves the cursor one 
line down. 

 _ Moves the cursor to the 

beginning of the 

previous line. 
 +,return Moves the cursor  to 

the beginning of the 

next line 

Join J Joins two consecutive 

lines. 

Undo U Undoes only the last 
edit. 

 U Undoes all changes on 
the current line. 

Scrolling ctrl+y Scrolls up one line. 
 ctrl+e Scrolls down one line. 
 ctrl+u Scrolls up half a screen. 

 ctrl+d Scrolls down half a 
screen. 

 ctrl+b Scrolls up whole 
screen. 

 ctrl+f Scrolls down whole 
screen. 

Saving and Quitting :w Saves buffer contents to 

original file and 

continues. 

 :w filename Saves buffer contents to 
filename and continues. 

 :wq,zz Saves the contents of 
the buffer and exits. 

 :q Quits if contents have 
not been changed. 

 :q! Exits vi without saving. 
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Example: 

$vi my table 

1425 Ravi 15.65 

4320 Ramu 26.27 

6830 Sita 36.15 

1450 Raju 21.86 

~ 

~ 

~ 

~ 

~ 

"My table" 4L, 65C 4,1 All 

When we press i we get text mode. 

After entering some text we get 

1425 Ravi 1.65 

4320 Ramu 26.27 

6830 Sita 36.15 

1450 Raju 21.86 

5090 Simha 42.65 

~ 

~ 

~ 

~ 
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~ 

~ 

--INSERT-- 5, 17-22 All 

After this press Esc it will go to command mode and type: wq it will save 

and quit. 
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UNIX uses a broader interpretation of files than found in most operating 

systems. 

In UNIX, a file is any source from which data can read or any destination to 

which the data can be written. Therefore, the key board, a source of input, is 

a file; the monitor, a destination for output, is a file; a printer, another 

destination for output, is a file; and a document stored on a disk, a source or 

destination of data, is also  a 

File 

 
FILE NAMES 

There are very few restrictions on how you make up filenames in 

UNIX. Some implementations limit the length of a filename to 14 

characters. Others have names as long as 255 characters. 

A filename can be any sequence of ASCII characters. 

However, we recommend that you not use some characters in a 

filename. for example, the greater than(>)and less than (<) characters 

cannot be used in a filename because they are used for filename 

because they are used   for file redirection. On   the other hand, a period 

in UNIX does not have a special meaning as it does in other operating 

systems. In UNIX, you can use the period anywhere in a file. To     make 

your names as meaningful as possible ,we recommend that you use the 

following simple rules: 

 
1. Start your names with an alphabetic character. 

2. Use dividers to separate parts of the name. Good dividers are the 

underscore, period, and the hyphen. 

3. use an extension at the end of the filename, even though 

UNIX doesn't recognize extensions. Some applications, such as compilers, 

require   file extensions. In addition, file extensions   help you classify 

files so that  they can  be easily identified. A few common extensions are: 
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txt for text files, respectively. 

 

4. Never start a filename with a period. Filenames that start with a 

period are hidden files in UNIX. Generally, hidden files are created and 

created and used by the system. They will not be seen when you list your 

files. 

 

WILDCARDS: 

Each filename must name be unique. At the same time, we 

often need to work with a group of files. For example, we may want 

to copy or list all files belonging to a project. We can group files 

together using wildcards that identify portions of filenames that are 

different. A Wildcard is a token that specifies that one or more 

different characters can be used to satisfy a specific request. In other 

words , wildcards are like blanks that can be filled in   by   any 

character. 

 
There are three wildcards in UNIX: the single character (?) 

wildcard, the set ([...])wildcard ,and the multiple character(*)wildcard. 

They appear in figure. 
 

 

 

 

Any single character Set of characters ZERO OR MORE Characters 

 

WILDCARDS 

WILDCARDS 

? *…..+ * 
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MATCHING ANY SINGLE CHARACTER: 

Often it is necessary to group a set of files that all have the 

same filename except for one or two characters. For example, three 

files named red1, red2, and red3 could be grouped by their first three 

characters. To do this, we would use a wildcard specification of red? To 

group them. 

The Single-character wild card can be used more than once in a 

group. You need to understand, however, that each? Can match only one 

character. Table contains several example of single -character wildcards. 

Example of matching any single-character(?) 
 

File Matches Does not Match 

c? 

c?t 

c??t 

?a? 

c1 c2 c3 ca 

cat cet cit clt 

caat  cabt   cact   c12t 

bat   car  far  mar 

ac cat 

cad dac 

cat daat 

bed cur 

 
MATCHING A SINGLE CHARACTER FROM A SET: 

The single- character wildcard provides powerful capabilities to 

group files. some - times, however, it is too powerful and we need to 

narrow the grouping. In this case, we use the character set, which 

specifies the characters that we want to match enclosed in brackets. 

Like the single-character wildcard, a set matches only one character in 

the filename. we can, however, combine the set with fixed   values, 

other sets, the single-character wildcard, and the asterisk. Examples of 

the wildcard set are in table. 

A word of caution about the third example in table. The intent is that the 

second character in the filename can be any upper or lowercase 

alphabetic character. However, if you examine the ASCII table in 

Appendix A carefully, you will see that there   are   six   special 

characters between Z and a. If   any of these special characters are 

found as the second character ,and the rest of the specification is met, 
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then the filename will be included in the group. Thus, we see hat f^2 

matches the wildcard specification. To limit the test to only alphabetic 

characters, we should use [A-Z a-z]. 

 

Sometimes, it is easier to specify what we don't want. For instance, if we 

know that the filename contains only lowercase alphabetic characters, 

we can specify the vowels with only 5 characters, and it takes 21 

characters to specify the consonants . In this case, we can negate the 

set with  the bang(!) character as shown here: 

f[ !aeiou ]* 

 

This wildcard specification matches any file whose name begins with f 

and that has a consonant as the second character. Thus, fc and fd match, 

but f and f a do not. 

 

MATCHING ZERO OR MORE CHARACTER: 

The asterisk(*) is used to match zero   or   more 

characters in a filename. whereas the single-character wildcard matched 

one and only one character, the asterisk matches everything, and 

everything includes nothing. Obviously, it is very powerful and   you 

must be very careful when you use it. Table contains several examples 

of the asterisk wild card. 

 

ECHO COMMAND AND FILE WILD CARDS: 

one way to check the existence of files using the 

wildcards is the use of echo command. as we learned before the echo 

command displays its argument. However, if the argument has a 

wildcard in  it, used with  all wildcards. 

you can display all three-characters filenames that start with f and end 

with t with  the command . 
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FILE TYPES 

UNIX provides seven file types as shown in figure. We 

provide a brief definition her and discuss two of them in detail in the 

following sections. 
 

 

 

 
 

 
 

 

 

 

DIRECTORY BLOCK 

SPECIAL 

FIFO 

 
 

FILES IN UNIX 

 
 

REGULAR FILES: 

Regular files contain user data that need to be available for 

future processing. Sometimes called ordinary files, regular files are the 

most common files found in a system. Throughout     the rest of the 

text, whenever we use "file" without any   qualification(that   is, by 

itself), we are referring to  a regular file. 

 
DIRECTORY FILES: 

A directory is a file that contains the names and locations of all 

files stored on a physical device. Throughout the rest of the text, 

whenever we use "directory" without any qualification (that is, by 

itself),we are referring to  a directory file. 

CHARACTER SPECIAL FILE: 

Character special file represents a physical device, such as a 

terminal, that  reads or writes one character at  a time. 

REGULAR CHARACTER 

SPECIAL 

SYMBOLIC 

LINK 
SOCKET 
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BLOCK SPECIAL FILE: 

A block special file represents a physical device, such as a 

disk, that  reads or writes  data a block at  a time. 

 
SYMBOLICLINK FILE: 

A symbolic link is a logical file that defines the location of 

another file somewhere else in the system. 

FIFO FILES: 

A first-in, first-out file also known as a named pipe, is a file 

that is used for inter process communication. We do not discuss FIFO 

files in the text. 

SOCKET: 

A socket is a special file is used for network communication. 

Because we do not discuss network programming in this text, we do 

not discuss sockets. 

A files type can be determined by the list command discussed in List 

Directory (l s). 

REGULAR FILES 

The most common file in UNIX is the regular file. Regular files 

are divided by the physical format used to store the data as text or 

binary. The physical format is controlled by the application program 

or utility that processes it. UNIX views both for mats as a collection 

of bytes and leaves the interpretation of the file format   to   the 

program that processes it. 

TEXT FILES: 

A text file is a file of characters drawn from the computers 

character set. UNIX computers use the ASCII characters set. Because the 

UNIX shells treat data almost universally as strings of characters, the 

text file is the most common UNIX file. The ASCII character set is 

found in Appendix A. 
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BINARY FILES: 

A binary file is a collection of data stored in the internal   format of 

the computer .In general, there are two types of binary files: data files 

and program files. Data files contain application data. Program files 

contain instructions that make a program work. If you try to process a binary 

file with a text-processing utility, the output will look very strange because it 

is not in a format that can read y people. 

DIRECTORIES 

UNIX has a provision for organizing the files by grouping them into 

directories. A directory performs the same function of a folder in a filing 

cabinet. It organizes related files and subdirectories. 

General representation of directories is depicted below. At the top 

of the directory structure there is a directory called root .Although its name 

is root in the commands related to directories it is typed as one slash ( /) . In 

turn each directory can contain directories and subdirectories. 

Special Directories 

There are four special directories that play an important role in the 

directory structure. They are: 

1) Root Directory 

2) Home Directory 

3) Working Directory 

4) Parent Directory 
 

Root Directory: 

The Root Directory is the highest level in the hierarchy. It is the 

root of whole file structure so it does not have parent director. In a UNIX 

environment, the root directory has several levels of subdirectories. The root 

directory belongs to the system administrator and can be changed only by 

the system administrator. 
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etc dev usr bin 

The Root 

…… staff 

 

 

 

 

 

 

… 
 

 
 

 

 

 

 

 

 

 

…. 
 

 

 
 

 
A DIRECTORY HIERARCHY 

 

 
Home Directory: 

We use the home directory when we first log in to the system. It 

contains any files as we create while in it and may contain personal 

information and this is the beginning of our personal directory structure. 

zeke tran joan adams 

bin spool 
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Each user has a home directory and the name of the directory is USERID. 

For example, in the above figure adams , joan etc are the home directories. 

Working Directory: 

The working or current directory is directory is the one that we are 

in at any point in a session. At the time of working this is our home 

directory. If we have subdirectories, we will most likely move from our 

home directory to one or more subdirectories as we need it during a session. 

Parent Directory: 

The parent directory is immediately above the working directory. 

When we are in our home directory, its parent is one of the system 

directories. I our environment, the parent of our home directory is a directory 

known as staff. When we move from our home directory to a subdirectory, 

our home directory becomes parent directory. 

Paths and Pathnames: 

Every directory and file in the system must have a name. In the 

above figure we note that some files have same name as in the other 

directories. It should be obvious that we need more than file name to identify 

them. While we think that the directory and the file name would be enough 

to uniquely identify a file. 

To uniquely identify a file, therefore, we need to specify the file‘s path 

from the root directory to the file. The file‘s path is specified by its absolute 

pathname, a list of all directories separated by a slash character ( / ). UNIX 

also provides shorter pathname called relative pathname. 
 

 
 

Absolute Pathname: 

Absolute pathname specifies the full path from the root to the desired 

directory or file. The following table specifies the absolute path, in terms of 

files and directory. Every path name with a slash is absolute pathname. 
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File File Absolute Pathname Directory Absolute Pathname 

file1 /etc/file1 /etc 

file2 /usr/staff/adams/file2 /usr/staff/adams 

file1 /usr/staff/joan/file1 /usr/staff/joan 

file1 /usr/staff/tran/file1 /usr/staff/tran 

file1 /usr/staff/zeke/file1 /usr/staff/zeke 

TABLE: Absolute pathnames for some Files 

RelativePathname: 

Relative Pathname is a path from working directory to the file. 

Therefore we refer to a file in working directory we can use file name with 

no path. This is because a relative path is used and in UNIX the search is 

started from the working directory. 

If we need to reference a file in our working directory,we can use a relative 

rather than the absolute pathname.A relative pathname is the path from the 

working directory to the file. Therefore, when we refer to a file in the 

working directory, we simply use the filename with no path. This works 

because when a relative pathname is used, UNIX starts the search from the 

working directory. 

Similarly, from our working directory, we can refer to a file in a 

subdirectory by using a relative path from the working directory to the file. 

Relative Pathname Abbreviations 

The home directory, working directory, and parent directory all have 

abbreviations that make it easy to refer to them, even when we don‘t know 

their names. 

 

Home Directory (~) 

The abbreviations of a user‘s home directory are the tidle (~) .When we use 

the tidle, the shell uses the home directory pathname set for us by the 

system. When we need to refer to our own home directory, we can just use 

the tidle. 
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This format works form any point in the directory hierarchy. Note however, 

that the slash separating the directory and the file is required. 

If we know that there is a file in another user‘s directory, and if we permitted 

to look at it, we can also refer to it by using his or her user id. For example, 

from within gilberg, we can refer to a file in the forouzan directory as 

shown in the next example. 

~fourouzan/file1 

Working Directory (.) 

The abbreviation for the working directory is a dot (.).while it may seem 

strange that we need an abbreviation for the current directory, some UNIX 

commands require that the pathname for a start directory be specified even 

when it is the current directory. In these cases, the dot abbreviation makes 

constructing the relative path easy. 

Example: 

File6 

./file6 

~/file6 

~tran/file6 

All of these pathnames are relative to the home directory, which in this case 

is also the current directory. We just used four different techniques to 

construct the relative path. 

Parent Directory (..) 

The parent of any directory is the directory immediately above it in the 

directory path from the root. This means that every directory, except the root 

directory, has a parent. In figure, the parent of reports is adams. Likewise, 

the parent of adams is the staff directory, and the parent of the staff 

directory is the usr. 
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usr dev etc 
 
 

 
 
 

 
adams 

 
staff 

 
 
 

 
joan 

 

Relative pathnames for file3 
 

1…/usr/staff/joan/file3 

2 usr/staff/joan/file3 

 
reports File3 

 

 
RELATIVE PATHNAMES FOR file3 

3 staff/joan/file3 
 

4 joan/file3 
 

5 file3 
 

6 ../joan/file3 
 

7 ../../joan/file3 
 

The abbreviation for the parent directory is two dots (..).If reports is the 

current directory, we can refer to its parent (adams) using two dots 

(..).Furthermore, we can refer to the staff directory as the parent of the parent 

(../..) 

Creating Relative Paths 

Given the directory structure shown above. lets‘s examine some possible 

relative patnames for file3.As a pont of reference ,the absoluter pathname for 

file3 is /usr/staff/joan/file3 

1. From /etc 

If our working directory is /etc ,the shortest pathname is actually the absolut 

pathname. we can use a relative pathname ( ../usr/staff/joan/file3),but it is 

not recommended because it is longer than the absolute pathname. Because 

UNIX follow whatever pathname we provide, for efficiency we should use 

the shortest possible pathname. 
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2. From the root 

If our working directory is the root, then the relative pathname is 

usr/staff/joan/file3.Note that the only difference between the absolute and 

relative pathnames is the first slash representing the root itself. 

3. From /usr 

If our working directory is /usr ,then the relative pathname is staff/joan/file3 

4. From /usr/staff 

If our working directory is /usr/staff, then the relative pathname is 

joan/file3.A word of caution is in order here. A common mistake is to start a 

relative path with a slash. In this cse, that would make it /joan/file3. 

5. From /usr/staff/joan 

If our working directory is /usr/staff/joan, then the relative pathname is just 

file3.when the file is in working directory, the relative pathname is just the 

filename. 

6. From /usr/staff/adams 

If our working directory is /usr/staff/adams, then we are out of the path 

from the root to the file. We must therefore find a starting point somewhere 

on the path form the root to the file. In this case, the relative path would then 

be…/usr/joan/file3.This assumes that we know the exact directory 

configuration above our home directory. A safer path would be to use joan‟s 

home directory, ~joan/file3 

7. From /usr/staff/adams/reports 

Once again, there are two paths. The first uses the home directory 

abbreviations as shown in example. The second uses two parent 

abbreviations; the first takes us to adam and the second to the staff 

directory. This choice gives us ../../joan/file3.Again th safer and the shorter 

path is ~joan/file3 
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Relative Pathname Examples 
 

Working Directory Relative Path to file3 

1. /etc 

2. / 

3. /usr 

4. /usr/staff 

5. /usr/staff/joan 

6. /usr/staff/adams 

7. /usr/staff/adams/reports 

Use absolute pathname;it‘s faster 

Usr/staff/joan/file3 

Staff/joan/file3 

Joan/file3 

File3 

../joan/file3 or ~joan/file3 

../../joan/file3 or ~joan/file3 

 

FILE SYSTEM IMPLEMENTATION 

When a disk is formatted, space is divided into several sections. Some 

sections contain structural information about the disk itself. The last section 

contains the physical files. In this section, we examine the UNIX files 

system to better understand how these sections are related. 

Disk storage can be convinced of as a continuous linear storage structure, 

starting with track 0 on the first track surface and moving down through 

track 0 of all surfaces before continuing with track 1 on the first surface. 

File Systems 

In UNIX, a file system has four structural sections known as blocks: the boot 

block, the super block, the inode block, and the data block. The boot block, 

super block, and inode blocks are fixed at the beginning of the disk. They 

occupy the same locations on the disk even when the disk is recognized. 

These blocks are shown below: 
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A DISK FILE FORMAT 

Boot Block 
 

When an operating system is started, a small program known as the boot 

program is used to load the kernel into memory .The boot program ,when 

present ,is found at the beginning of a disk in the boot block. 

Super Block 

The next block on the disk, the super block, contains information about the 

file system. Stored here are such items as the total size of the disk, how 

many blocks are empty, and the location of bad blocks on the disk. 

Inode Block 

Following are super block is the inode (information node) block, which 

contains information about each file in the data block. The file information is 

stored in records known as inodes. There is one inode for each file on the 

disk. They contain information about the file, most notably the owner of the 

ile,its file type, permissions, and address. As shown in figure, each inode 

contains the address of its corresponding file. 

Data Blocks 

The data block contains several types of files. First and foremost from the 

user‘s point of view, it contains the entire user file; it is where data is stored. 

It also contains the special files and FIFO files. Finally, it contains the 

character special, block special, and socket system files. 
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INODES 

Directory Contents 
 

Given the concept of inodes pointing to files, the directory becomes a very 

simple structure. Remember that the directory is itself a file. Contents are a 

set of inodes-file entries containing the filename and its corresponding 

inode. A directory is seen in figure below. In this figure, each file is paired 

with an inode, which as we seen contains the address of and other 

information about the file. This pairing of filename and inodes is the basis of 

a UNIX concept called links. 
 

 

A DIRECTORY OF THREE FILES 

Links 
 

A Link is a logical relationship between an inode and a file that relates the 

name of a file to its physical location. UNIX defines two types of links: hard 

link and symbolic links. 
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Hard Links 

In a hard link structure, the inode in the directory links the filename 

directly to the physical file. While this may sound like an extra level of 

structure, it provides the basis for multiple file linking. The hard link concept 

is shown below: 
 

A HARD LINK 

A symbolic (or soft) link is a structure in which the inode is related to the 

physical file through a special file known as a symbolic link. The structure is 

shown below: 
 

A SYMBOLIC LINK 

If you come to the conclusion that a symbolic link is not as efficient as a 

hard link, you would be correct. Soft links were designated for two specific 
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situations: links to directories, which must be symbolic, and links to files on 

other file systems. Similarly, for technical reasons beyond the scope of this 

text, it is not possible to use a hard link to a file that is on another file 

system. Symbolic links work well. Figure below shows the structural design 

of a symbolic link and how it links a filename to a file in another file system. 
 

SYMBOLIC LINKS TO DIFFERENT FILE SYSTEMS 

Multiple Links 

One of the advantages provided by the inode design is the ability to link two 

or more different filenames to one physical file. The filenames can be in the 

same directory or in the different directories. This makes the multilink 

structure a convenient and efficient method of sharing files. Files are 

commonly shared among a team working on a large system. Additionally, 

given a user with a large file system, it may be convenient to share a highly 

used file among several directories. In either case. The important point to 

note is that although there are several different references to the file, it exists 

only once. 

When a file is created, an entry containing its name and inode link is stored 

in its directory. To share the file, the same entry can be created in another 

directory. As we see, the filename in the second directory entry can use the 

same or different filename. Both entries, however, link to the same inode, 

which in turn points to the physical file. In figure, we show three different 

files all pointing to one inode. Assuming that all permissions are properly 
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set, both juan an tuan could update the file. On the other hand, the 

permissions could be set that only one could update and other could only 

read. 
 

MULTIPLE LINKS TO ONE FILE 

Current and Parent Directories 

In all of our examples so far, we have excluded two entries: one that 

represents the current directory (.) and one that represents the parent 

directory (..).These entries provide the inode entry for these two directories 

so that we can reference them when necessary. 
 

Inode list  

$ls -ai 

79944. 

 

79887 DirE 

 

79937file1 

80925.. 79942backUpDir 79872LnDir 

79965 DirA 79906backUpDir.mt 79871mvDir 

 

The above session contains an inode directory listing. we used the options to 

print all entries (-a) and inode entries (-i).Because the current and parent 

directories start with a period ,they are considered hidden files and are not 

normally printed. Note that in this list, the current directory is listed first 
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and the parent directory is listed second. These two directories are generally 

at the top of the list 

OPERATIONS UNIQUE TO REGULAR FILES 

There are four operations that are unique to regular files: Create, file, edit 

file, display file, and print file. 

Create File: 

The most common tool to create a text file is a text editor such as vi. Other 

utilities, such as cat, those are useful to create small files. Binary files are 

created by application programs written for a specific application and 

utilities such as the C compiler. 

Edit File: 

UNIX provides several utilities to edit text files. The most common is a 

basic text editor such as vi. In addition, there are others, such as sed, which 

provide powerful search and edit tools. All of the basic edit utilities can 

create file, but only some can edit one. 
 

OPERATIONS 
 
 
 
 

 

DIRECTORY COMMON TO 

BOTH 
REGULAR FILES 

 
 
 

 

Create (vi etc.) Edit (vi etc.) Display 

(more) 
Print (lpr) 

 

REGULAR FILES UTILITIES 
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Display File (more) Command: 

The most useful one to display a file is more. It allows us to set the output 

page size and pauses at the end of each page to allow us to read the file. 

After each page, we may request one or more lines, a new page, or quit. The 

more command is shown below The basic more options are: 
 

Option Explanation 

-c Clears screen before displaying 

-d Displays error messages. 

-f Does not screen wrap long lines. 

-l Ignores form feed characters. 

-r Displays control characters in format ^C 

-s Squeezes multiple blank lines 

-u Suppresses text underlining 

-w Waits at end of output for user to enter any key to 
continue 

-lines Sets the number of lines in a screen 

+nmbr Starts output at the indicated line number 

+/ptrn Locates first occurrence of pattern and starts output 
two lines before it. 

 
more 

 
MONITOR 

 
FILE 

 
FILE 

KEYBOARD 
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THE MORE COMMAND 

If there is more than one screen of data, more displays one screen, less two 

ines. 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 

has been displayed so far. To display the next screen, key the Spacebar. The 

basic more command is as shown below. 

$ cat >file1 

Anantapur is the largest dist in AP 

Vijayawada is the capital of AP 

CBN is the CM of AP 

NM is the PM of India 

$ more file1 

Anantapur is the largest dist in AP 

Vijayawada is the capital of AP 

CBN is the CM of AP 

NM is the PM of India 

INPUT FILES OPTIONS more 

-c: CLEAR SCREEN -u: SUPPRESS UNDERLINING 

-d: DISPLAY ERRORS -w: WAIT AT END FOR USE 

-f: NO SCREEN WRAP LINES -lines: LINES PER PAGE 

-I: IGNORE FORMFEEDS +nmbr: START AT LINE 

-s: SQUEEZE SPACES +/ptrn: START AT PATTER 

-r: DISPLAY CONTROL CHARACTERS 
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$ more +2 file 

CBN is the CM of AP 

NM is the PM of India 

The above command displays all the lines by skipping first two lines. 

 

 
$ more -2 +3 file1 

CBN is the CM of AP 

NM is the PM of India 

The above command displays last three lines by skipping first two lines. 

$more -2 + / “PM” file1 

…..Skipping 

Vijayawada is the capital of AP 

CBN is the CM of AP 

--more--(80%) 

If we press enter button after more, then the remaining lines are displayed. 

The common more continue options are: 
 

Command Explanation 

Space Displays next screen of output. 

n+space Displays next screen of output and sets screen size to n 
lines 

return Advances one line 

d Displays half a screen 

nf Skips n screens and displays a screen 

nb Moves back n screens and displays a screen 

q Quits more 

Q Quits more 

= Displays current line number 
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:f Displays the current filename and line number 

V Transfers to vi editor at the current line. 

H Displays a list of more‘s commands 
 Repeats the previous command 

 

 

Print File 

The most common print utility is line printer (lpr). The line printer utility 

prints the contents of the specified files to either the default printer or to a 

specified printer. Multiple files can be printed with the same command. If no 

file is specified, the input comes from the standard input, which is usually a 

keyboard unless it has been redirected. 

OPERATIONS UNIQUE TO DIRECTORIES 

A careful analysis of the UNIX directory and file operations reveals that 

some are used only with directories, some are used only with files, and some 

are used with both directories and files. 
 

 
 

DIRECTORY OPERATIONS 

REMOVE 

(rmdir) 

CHANGE 

(cd) 

MAKE 

(mkdir) 
LIST (ls) 

LOCATE 

(pwd) 

REGULAR FILES COMMON TO 

BOTH 

DIRECTORY 

OPERATIONS 
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 Locate Directory (pwd) Command:

We can determine the location of the current directory in the 

directory structure. This is particularly useful after we have navigated 

through the directory structure and we need to know where we are. 

The command used to determine the current directory is print 

working directory (pwd).It has no options and no attributes. When executed, 

it prints the absolute path name for the current directory. 

 

 

 

 

 

THE pwd COMMAND 

$ pwd 

/user/-gilberg/tran 
 

 List Directory (ls) Command:

The list (ls) 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 contents of the working directory. 

SYSTEM pwd MONITOR 

ARGUMENTS OPTIONS pwd 
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THE ls COMMAND 

 

 

 
 
 

 

Let‘s begin with the simplest list, a basic list of the directories and files 

under the working directory. This command uses no options or pathnames. 

$ ls 

BST.c  afile  file1  memo509  Saturn 2file 

BST.h binsrch.c gnufile note311 statusRpt 

Long List:- The simplest list command is good for a quick review of the files 

in the directory. Here much more information is available with the long list. 

$ ls –l 

Total 2 

-rw-r--r-- 1 gilberg staff 12 may 17 08:45 f-t 

-rw-r--r-- 1 gilberg staff 12 may 17 08:45 fit 

SYSTEM ls MONITOR 

ls OPTIONS PATHNAME 

–l : long list –I : print I node 

–d : working directory –c : time_inode data 

–p : identify directories –u : time_last access 

–R : recursive –t : time sequence 

–I : print one column –r : reverse order 

–n : user/group id’s 
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List Options: 

List all hidden files are normally not displayed in a file list. That‘s why they 

are called ―hidden‖ files. 

$ ls –a ~ 
 

- -mailre file2 

-- -profile mail 

- forward -sh_history mail.instr 

-Desktop-cip-b12 c-programs mail.staff.ide 

-history f-files statue 

-login file.c 
 

-inignature file.bin 
 

Working directory:   

The directory option (-d) displays only the working directory 

name. If used with the long list, it displays the working directory attributes. 

$ ls –ld 

drwxr-wr-x 14 gilberg staff 3554 may 17 15:17 

List user and group id: 

The list user and group id option (-n) is the same as a long list except that the 

user and group ids are displayed rather than the user and group names 

$ls -nd 

Drwxr-xr-x 2 3988 24 512 may 17 08:53 



Dept. of C.S.E. RGMCET 
(AUTONOMUS) 

 

 

 

Reverse order: 

The reverse order option (-r) sorts the display in descending (reverse) order. 

This causes the filenames starting with ‗z‘ to be displayed before the 

filenames starting with ‗a‘. 

$ls -r 

Zfile Saturn memo509      file1 afile BST.c 

statusrpt    note311    gnufile  binsrch.c BST.h 

Timeslots: 

There are three time sorts. They should all be used with the long list option. 

The basic time sort (-lt) sorts by the timestamp with the latest file first. The 

second time sequence is by the last access (-lu). The third time sequence lists 

the files by the inode date change (-lc); this is basically the file creation date, 

although some other changes, such as permission changes, affect it. 

$ls -lt 

Total 12 

 

 

 

 

 
Identify directories: 

We can identify directories in a long list by the file type, which is the first 

character of each line. If the file type is d, the file is a directory. On a list 

however, her is no way to identify which files are directories and which are 

ordinary. The –p option appends each directory name with a (/). 

$ls –p 
 

Bst.c binsrch.c memo509 saturn zfile 

bst.h file1 memos/ statusrpt 

afile.tmp gnufile note311 unix7.1/ 

-rw-r—r-- 1 gilberg staff 14 may 19 13:33 file1 

drwxr-xr-xr-x 2 gilberg staff 512 may 19 13:29  

memos -rw-r—r-- 1 gilberg staff 

15 may 18 18:17 zfile  -rw-r—r-- 

1 gilberg staff 15 may 18 18:16 afile.tmp 
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Recursive list: 

Recursive means returning over and over again. In a list structure command 

recursive means to list the directory and then list another directory, and then 

another one. We use –R option to list the contents of the directory 

recursively the recursive directory is used primarily to study the structure of 

a directory. 

$ls –Rp 

File1 file2 technotes/ unix7.1/ 

. /technotes: 

personal/ sort.doc vi.doc 

./techNotes/personal: 

Profile.doc 

./unix7.1/ 

BST.C  file71  memos/  arch.c 

BST.h gnufile Saturn zfile 

./unix7.1/memos: 

Dick 318 statusrpt tran407 

Print one column: 

In some situations you want the filenames printed as a column rather than 

several files in one line(multi column) the print option for print one column 

is -1. 

$ls -1 

BST.c 

BST.h 

aFile.tmp 

Zfile 
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Print inode number: 

You need to see an inode number for a file. The print inode number option is 

–i. If you want to see all of the anodes for all files, you simply use the list 

command, either short or long. With no file list if you want to see one or 

more files, you can list the filenames. 

$ls –li file1 zfile 
 

37585 -rw-r—r-- 1 gilberg staff 14 may 17 16:32 file1 

33809 -rw-r—r-- 1 gilberg staff 15 may 18 18:17 zfile 

 

 
 Make directory command (mkdir):

To create a new directory, you use make directory (mkdir) command. It has 

two options mode and parent directories. 

Mode: you can control the permissions for the new directory with the mode 

(-m) option. If the 

Mode is not specified, the directory will typically have a mode that includes 

read and execute for all three sets (owner, group, other) and write only for 

the owner. 
 

 
 

 
THE mkdir COMMAND 

BEFORE mkdir AFTER 

OPTIONS 

-m 
-p 

MODE 
PARENT 

DIR_NAME mkdir 
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$mkdir saturngp 

$ls –ld saturngp 

drwxr-xr-x 2 gilberg staff 512 may 19 14:03 saturngp 

Parent: it creates a parent directory in the path specified by the directory 

name. 

$mkdir –p saturngp/memos/schedule 

$ls –ls saturngp 

Total 1 

drwxr-xr-x 3 gilberg staff 512 may 19 14:13 memos 

Saturngp/memos: 

Total 1 

drwxr-xr-x 2 gilberg staff 512 may 19 14:13 schedule 

Saturngp/memos/schedule: 

total 0 

 change directory command:

It is used to move among themselves that is to change our working directory 
 
 

 

THE cd COMMAND 

It has no options. 

cd AFTER BEFORE 

PATH_NAME OPTIONS cd 
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$pwd 

/user/-gilberg 

$cd saturngp 

/user/-gilberg/saturngp 

 Remove directory (rmdir) command:

When a directory is no longer needed, it should be removed. The remove 

directory command deletes the directories.it cannot delete a directory unless 

it is empty, if it contains any files, UNIX will return an error message, 

―directory not empty‖. 

$rmdir memos 

Memos: directory not empty 

$rmdir memo 
 
 

 
 

THE rmdir COMMAND 

OPERATIONS COMMON TO BOTH 

In this section we discuss the operations that are common to both directories 

and regular files. The operations are copy, move, rename, link, delete and 

find 

BEFORE rmdir AFTER 

DIR_NAME OPTIONS rmdir 
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COPY 

(cp) 

MOVE 

(mv) 

RENAME 

(mv) 

LINK 

(ln) 

REMOVE 

(rm) 

FIND 

(find) 
 
 

OPERATIONS COMMON TO DIRECTORIES AND FILES 

 

 
OPY COMMAND (cp) 

The copy (cp) utility creates a duplicate of a file, a set of files, or a directory. 

If the source is a file, the new file contains an exact copy of the data in the 

source file. If the source is a directory, all of the files in the directory are 

copied to the destination. Which must be a directory .if the destination file 

already exists, its contents are replaced by the source file contents. The cp 

command copies both text and binary files 

 
 

 
 

-p PRESERVE TIME AND PERMISSIONS 
 

-I INTERACTIVE PROMPT 
 

-r RECURSIVE –COPY SUBDIRECTORIES 

REGUALR 

FILES 

cp 

FILE 

DIRECTORY DIRECTORY 

cp OPTIONS SOURCE DESTINATION 
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THE cp COMMAND 

To copy a file successfully some rules must be followed 

 The source must exist ,otherwise the following error message is 

displayed 

<Source> - no such file or directory 

 If no destination path is specified then the UNIX assumes the 

destination is a current directory 

 If the destination file does not exist it is created, if it does exist ,it is 

replaced 

 If the source is multiple files or a directory, the destination must be a 

directory 

 If the destination is the same directory as the source, the destination 

filename must be different 

 

Using the cp options: 

If we have two files with identical permissions, owner and groups. A simple 

copy preserves these file attributes. On the other hand the last modification 

date of the target and 

The last accesses of the date of the source are changed into the current time. 

Example 1: copying file to same directory 

$ls – l f* 
 

-rw-r--r-- 1 gilberg 

$cp file1 file2 

$ls – l f* 

staff 120 may 25 15:10 file1 

-rw-r--r-- 1 gilberg staff 120 may 25 15:10 file1 

-rw-r--r-- 1 gilberg staff 120 may 25 17:02 file2 
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Example 2: copy and replace file 
 

$ls –l f*  

-rw-r--r-- 1 gilberg staff 120 may 25 15:10 file1 

-rw------- 1 gilberg staff 120 may 25 17:02 file2 

$cp file1 file2 
     

$ls –l f* 

-rw-r--r-- 1 gilberg 

 

 
staff 

 

 
120 

 

 
may 25 

 

 
15:10 

 

 
file1 

-rw------- 1 gilberg staff 120 may 25 17:02 file2 

CP COMMAND OPTIONS 

Preserve attributes option (-p): 

When the destination file exists, its permissions, owner and group are 

used rather than the source file attributes. We can force the permissions, 

owner, and group to be changed, however by using the preserve (-p) 

options. 

$ls –l 

Total 2 

-rw-r--r-- 1 gilberg staff 

-rw------- 1 gilberg staff 

$cp –p file1 file2 

$ls –l 

Total 2 

-rw-r—r-- 1 gilberg staff 

-rw-r—r-- 1 gilberg staff 120 may 25 15:46 file2 

120 may 25 15:46 file1 

120 may 27 11:03 file2 

 

 
 

120 

 

 
 

may 25 

 

 
 

15:46 

 

 
 

file1 
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Interactive option (-i): 

When the interactive option (-i) is specified, copy asks if we want to 

delete an existing file, if we reply y, the file is replaced. If we reply n, the 

copy is cancelled. 

$cp –I file1 file2 

Ux:cp: overwrite file2? (yes/no) [No]: yep 

Ux:cp: overwrite file2? (Yes/no) [No]: y 

The interactive option is especially useful and highly recommended 

when you are copying multiple files 

Recursive copy (-r): 

While the wildcard copies copy the matching files in a directory, the 

recursive copy copies the whole directory and all of its subdirectories to a 

new directory. 

$ls 

dirA 

$ls dirB 

Cannot access dirB: no such file or directory 

$cp –r dirA dirB 

$ls 

dirA dirB 

$ls dirB 

File1 file2 
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THE mv COMMAND 

 

MOVE COMMAND (mv) 

This move command is to move either an individual file or a list of files, 

or a directory. After a move, the old file name is gone and the new file 

name is found at the destination. This is the difference between a move 

and copy command 

After a copy, the physically duplicated; it exists in two places. 
 

FILE  

mv    

FILE 

 
 

 

DIRECTORY DIRECTORY 
 
 
 

 
 

MOVE (mv) OPTIONS 

Move has only two options – (-i)interactive and (-f)force 

Interactive (-i) Option: if the destination file already exists ,its contents 

are destroyed unless we use the –i to request that move warn us. When 

the interactive flag is on, move asks if we want destroy the existing file. 

$ls mvdir 

File1 gilbergfile3 

mv OPTIONS SOURCE 

-f FORCE 

-I INTERACTIVE 

DESTINATION 
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$mv –i file1 mvdir 

Overwrite mvdir/file1? (Yes/no) [No]: n 

Force (-f) Option: 

When we are not allowed to write a file, we are asked if we want to destroy 

the file or not. If we are sure that we want to write it, even if it already 

exists, we can skip the interactive message with the force (-f) option. 

$ls –l mvdir 

Total 2 

-rw-r--r-- 1 gilberg staff 120 sep 19 11:40 file1 

-rw-r--r-- 1 gilberg staff 120 sep 19 11:40 file3 

$mv –f file1 mvdir 
     

$ls –l mvdir 
     

Total 2 
     

-rw-r--r-- 1 gilberg staff 120 oct 28 16:06 file1 

-rw-r--r-- 1 gilberg staff 120 sep 19 11:40 file3 

RENAME COMMAND (mv) 

Unix does not have a specific rename command. Recall the new 

command with a new name which renames the file 

If the destination file is in the same directory as the source file, the effect 

is of renaming a file. 

Example: 

$ls –I file* 

79914 file1 79937 file2 

$mv file1 file0 
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-s SYMBOLIC 

-I INTERACTIVE 

-f FORCE 

DESTINATION SOURCE OPTIONS ln 

 

$ls –i file* 

79914 file0 79937 file2 

LINK COMMAND (ln) 

The link command receives either a file or a directory as input and its 

output is an updated directory. 

LINK (ln) OPTIONS 

It has three options: symbolic (-s), interactive (-i), force (-f). 
 
 

FILE 
ln 

FILE 

 

 

DIRECTORY DIRECTORY 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

THE ln COMMAND 

Interactive (-i) Option: 
 

When the interactive flag is on, link asks if we want to destroy the 

existing file this is similar to the message we get when the permissions 

don‘t allow us to write the file. 

$ls lndir 

File2 linked file 

$ln –I file2 lndir 
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Overwrite lndir/file2? (Yes/no) [No]: n 

Force: 

When we are about to overwrite a file, we are asked if we want to destroy 

the file or not .if we are sure that if we want to write it , even if it already 

exists ,we can skip the interactive message with the force(-f) option. 

 

 
$ls –l lndir 

Total 2 

Lrwxr-xr-x 1 gilberg staff 5 may 28 15:39 file2 -> file2 

-rw-r—r-- 2 gilberg staff 120 may 25 15:10 linked file 

$ln –f file2 lndir 

$ls –l lndir 

Total 2 

-r—r--r-- 2 gilberg staff 120 may 25 17:08 file2 

-rw-r--r-- 2 gilberg staff 120 may 25 15:10 linked File 

 

 
REMOVE COMMAND (rm) 

The remove (rm) utility deletes an entry from a directory by destroying 

its link to the file. However that there can be multiple links to a physical 

file. This means that a remove doesn‘t always physically delete a file. 

The file is deleted only if, after the remove, there are no more links to it. 

$ls -l file2 

-r—r—r-- 2 gilberg staff 120 may 25 17:08 file2 

$rm file2 



UNIX AND SHELL PROGRAMMING 

Dept. of C.S.E. RGMCET (AUTONOMUS) 

 

 

 

File2: 444 modes remove? (Yes/no) [No]: y 

$ls –l file2 

Cannot access file2: no such file or directory 
 
 

 

 

 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

REMOVE OPTIONS 

rm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

THE rm COMMAND 

Memo411 1276 

Memo218 0921 

There are three options for the remove command: force, recursive and 

interactive. 

Force removal (-f): 

Force removal (-f) works just like the forced move. The file will be 

removed even it is write protected as long as we have write permission in 

the directory. If the directory is write protected, no files are removed and 

no warning messages are issued. 

Recursive removal (-r): 

-f force 

-I interactive 

-r recursive 

File-list -fir rm 

Memo411 1276 

Memo218 0921 

Memojohn 1276 
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The recursive removal (-r) removes all files and empty directories in the 

path from the source directory. Files are deleted first, then the directory, 

so a directory, so a directory can have files before the remove command. 

A directory is considered empty if all files are deleted. If a write- 

protected file is found in the path, remove asks for a confirmation before 

completing the remove .if the response is no, the file is not deleted, but 

the recursive remove command continues with other files and directories. 

 

 
$ls –rl delRecDir 

 

Total 4  

drwxr-xr-x 2 gilberg staff 512 may 29 11:44 dirA 

drwxr-xr-x 2 gilberg staff 512 may 29 11:44 dirB 

drwxr-xr-x 2 gilberg staff 512 may 29 11:44 emptydir 

-r—r—r-- 1 gilberg staff 120 may 29 11:44 file1 

delRecDir/DirA: 

Total 2 

-rw-r—r-- 1 gilberg staff 120 may 29 11:44 file2 

-rw-r—r-- 1 gilberg staff 120 may 29 11:44 file3 

delRecDir/DirA: 

total 2 

-rw-r—r-- 1 gilberg staff 120 may 29 11:44 file4 

-rw-r—r-- 1 gilberg staff 120 may 29 11:44 file5 

delRecDir/emptyDir: 

total 0 

$rm –r delRecDir 
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delRecDir/file1: 444 modes. Remove? (Yes/no) [No] : y 

$ls delRecDir 

Cannot access delRecDir: no such file or directory 

Wildcard remove: 

Remove can be used with wildcards. This option is highly dangerous 

,however,and should be used with caution . it is generally considered a 

good idea to use the echo command to test the effect before actually 

executing a remove. 

 

 
$echo rm –r f* 

Rm –r file1 file2 file2.bak file2.sym 

$rm –r file2.bak file2.sym 

 

 
Find File (find) command: 

It can quickly become difficult to find a given file.it is not surprising, 

therefore that almost operating systems provide a file search command.in 

UNIX ,it is find. Find has no options. Its first argument is the path that 

we want to search usually from our home directory. The second argument 

is the criterion that finds needs to complete its search. 

$find Dirc –name file3 –print 

Dirc/Dirc1/file3 
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THE find COMMAND 

$find dirc –type f –mtime -30 

Dirc/file1 

Dirc/Dirc1/file2 

Dirc/Dirc2/file3 

 

 

 
 

We discuss commands used to change the permissions of files and 

directories. 

USERS AND GROUPS 

In UNIX, everyone who logs on to the system is called user. Users are 

known to the system by the user-ids.in UNIX, however, not every user is 

created equal. Some users have more capabilities than others. These users 

are known as super users. Also known as system administrators, super users 

have the maximum set of capabilities in the system; they can even change 

the system itself. 

Users can be organized in to groups. A tem working on a project, for 

example, needs to share many of same files. By creating a project group, 

team members can have easy access to each other‘s files while still 

SYSTEM find MONITOR 

CRITERIA PATHNAME OPTIONS find 
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Monitor 

 

protecting the files from users outside the group .users can belong to 

multiple groups .fig 4.1 demonstrates the concepts of the super user, groups 

and users. 
 

USERS 

 

 
Group (groups) command 

UNIX provides a command, groups, to determine a user‘s group.it is shown 

in figure 4.2. 

If you enter the command with no user id, the system responds with your 

group. If you enter with a user id, it return users group. If a user belongs to 

multiple user groups, all of them will be listed.session4.1 shows a typical 

groups response. 
 

 

 

 
 

 

 Groups  Options  Userid 
 

 

Fig 4.2 the GROUPS command 

Groups 
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Session 4.1 determining a user‘s Group 
 

 

 

 
 

The name of the command that displays or sets the group or groups that a 

user is associated with is groups, not group. 

SECURITY LEVELS 

There are three levels of security in UNIX: system, directory, and file 

.the system security is controlled by the system administrator, a super user. 

The directory and file security controlled by the users who own them. 

System security: 

System security controls who are allowed to access the system.it begins 

with your login id and password. When the system administrator opens an 

account for you, he or she creates an entry in the system password file. This 

file named /etc./passwd is located in the etc directory and contains several 

important pieces of information about you. 

Permission codes 

Both the directory and file security levels use a set of permission codes to 

determine who can access and manipulate a directory or file. The permission 

codes are divided into three set of codes. The first set contains the 

permissions of the owner of the directory or file. The second set contains the 

permissions for members in a group as identified by the group id. The third 

set contains the permissions for everyone else—that is, general public. 

The code for each set of triplet representing read (r), write (w), execute 

(x).read indicates that a person in that category may read a file or directory, 

likewise write permission indicates that a person in that category may write 

$ groups 

Staff 

$ group eswar 

Student 
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a file or directory. The last permission, executes, has different meanings for 

directories and files. 
 

 

 

Permission Read® Write(w) Execute(X) 

directory Read contents of 

directory 

Add or delete 

entries(files) in 

directory using 

commands 

Reference or 

move to directory 

File Level Read or copy 

files in directory 

Change or delete 

files 

Run executable 

files 

 

 

Summary of Permission Rules 

Directory level permissions: 

Read permission: 

When users have read permission for a directory, they can read the directory, 

which contain the names of the files and subdirectories and all of their 

attributes .they can then display the names and attributes with the list 

command. 

Write permissions 

When the users have write permission, they can add or delete entries in a 

directory. This means that they can copy a file from another directory, move 

a file to or from the directory. Or remove (delete) a file obviously this is a 

much more dangerous level of permissions .if you grant others permission to 

write to your directory, they can change its contents. Since its contents are 

your files, this means that they can delete any or all of your files. 

Execute permission :Execute permission, sometimes called search 

permissions ,at the directory level allo9ws you to reference a directory , as in 

a path name or file read, or move to a directory using the cd command .to 

reference ,in any way , a sub directory or file . 
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Directory read permissions allows you to read files in a directory ,but only 

if you also have execute permission ,without execute permission ,without 

execute permission ,no access is allowed to a directory or any of its 
 

subdirectories. 

Demonstrate Directory Execute Permission 

$ls –R permissionTest 

File1 ptssubDir 

permissionTest/ptssubDir: 

file2 

#permission changed to rw- (no x) for user 

File level permission: 

File level permissions are similar to directory permissions, except that 

they pertain to a file rather than a directory. 

Read permission 

Users who have file read permission can read or copy a file .files that 

contain public information generally have read permission .private files , 

however should be read only by user (owner). 

$ ls -R permissiontest 

File1 ptsubdir 

Permissiontest/ptsubDir: 

File2 
 

#permission changed to –rw (no x) for user 

$ more permissiontest/file1 

Cannot open permissiontest/file1:permission denied 
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Write permission 

Files with write permission can be changed .they can also be deleted. As 

with directories, you generally restrict write permission to yourself (user) 

and others in a group. 

Execute permission 

With files, execute permission means that you can execute (run) programs, 

utilities, and scripts. 

CHANGING PERMISSIONS 

When a directory or a file is created, the system automatically assigns 

default permissions.to change the permissions we use the chmod command 

shown in figure bellow 
 

 

FILE chmod FILE 
 
 
 
 

DIRECTORY DIRECTORY 

 

 

THE chmod COMMAND 

 

 

 

 
As shown in figure below there are two ways to change the permissions: 

symbolic or octal. Both use the format shown in figure above 

chmod 
options mode File/directory 

-R recursive Symbol or octal 
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CHANGING PERMISSIONS 

 

 

 

 
Symbolic codes: 

When we use symbolic codes, we tell UNIX what permissions we want to 

set, and it does of the work of us. 

There are three sets of operator‘s .to assign absolute permissions to a set, we 

use the assignment operator (=). In this case , the current permissions for a 

set are replaced by the new permissions .to chamge only one or two of the 

permissions in a set and leave the others as they are currently set, we use a 

plus sign (+) to add permissions.to remove one or two permissions and leave 

the others alone, we use a minus sign (-). 

Finally the permissions are represented by their symbolic letters: r 

represents read, w represents write, and x execute. One, two, or three 

symbolic letters can be used in each command each set of symbolic codes 

separated by commas, and there can be no spaces. Below figure shows how 

these symbolic modes are used. 

 

 
Changing Permissions 

 
 
 
 
 
 
 

 
octal Symbolic 
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Operators Who 

chmod -options modes File/directory 

Permissions 

R 
 

W 
 

x 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 
 

 

SYMBOLIC chmod CODES 

Note we can specify three symbolic modes in one chmod command. We 

could also specify multiple files or files with wild cards. 

Table: common symbolic chmod commands 
 

Command Interpretation 

Chmod u=rwx file Sets read(R) ,write (W),execute (X) 
for user 

Chmod g=rx file Sets only read (R) and execute (X), 
for group , write (W) denied 

Chmod g+x file Add execute (X) permission for 
group ;read and write unchanged 

Chmod a+r file Adds read (R) to all users; write and 
execute unchanged. 

Chmod o-w file Remove others  ‗write  (W) 

permission  ;read and execute 

unchanged 

Example 

Chmod u=rwx,g+w,o-w memo.doc 
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group others 

 

The use of symbolic code in the chmod command allows a user to set, add, 

or remove individual permissions. 

Octal: 

A faster way to enter permission is to use the octal equivalent of the codes 

.you must realize, however, that when using the octal codes, all the 

permission codes are changed.it is not like the symbolic modes where you 

need to specify only what you want to change .with octal codes .you must 

completely represent all of the user codes each time. 

In the octal digit, there are three bit positions .the three different 

permissions or each set of codes correspond to the different bit positions in 

an octal digit. The first bit responds the read permission, the second bit 

responds the write permission and third bit responds the execute permission. 
 

 

r w x r - x R   - x 
 

user 
4 2 1 4 - 1 4 - 1 

 
 

 

 

OCTAL chmod COMMANDS 

From above figure we see that we can use one digit to set of permissions. 

The digit value is determined by which permissions we want to turn on 

.when the read permission is to be set on, the value is 4.to set it off, its value 

is 0.similarly to the write permission on its value is 2; to set off its value is 

again 0.finally, to set execute permission on its value is 1; to set it off, its 

value is 0.Chmod 764 file1 the use of octal code in the chmod command 

requires that all permissions be completely reset: a user cannot set, add, or 

remove individual settings. 

Chmod 755 file-name 
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$ ls -lr unix4sec 

Total 3 

 
 

Command Description 

Chmod 777 file All permissions on for all three settings 

Chmod 754 directory User all, group read + execute; others 

read only 

Chmod 664 file User and group read +write, others read 

only 

Chmod 644 file User read +write ,group and others read 

only 

Chmod 711 program User all ,group and executes only 

 

 

Option 

There is only one option, recursion (-R).the chmod recursion works just as 

in other commands .starting with the current working directory, it changes 

the permission of all files and directories in the directory. 
 

 

 

 
-rw-r—r-- 1 gilberg staff 120 aug 30 10:36 file1 

-rw-r—r-- 1 gilberg staff 120 aug 30 10:38 file2 

Drwxr-xr-- 2 gilberg staff 512 aug 30 10:39 subdir 

 

 

 
USER MASKS 

Basic concept: 

The permission is initially set for a directory or file using a three digit octal 

system variable, the user mask (mask). Define initially by the system 

administrator when your account is created, the mask contains the octal 

settings for the permissions that are to be removed from the default when the 

file is created. 
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Users mask (umask) command: 

The user mask is displayed and set with the umask command as shown in the 

figure. 
 

 
 

 
THE umask COMMAND 

To display the current user mask setting, umask command with no 

arguments. 

 

 
CHANGING OWNERSHIP AND GROUP 

Every directory and file as owner and a group. When u create directory or 

file, you are the owner and your group is the group. There are two 

commands that allow the owner and group to be changed. The change 

ownership (chown) command can change the owner or the owner and the 

group. The change group (chgrp) command can change only the group. 

Change ownership (chown) command: 

The owner and optionally the group are changed with the change 

ownership (chown) command. The new owner may be a login name or user 

id (uid) this group is optional. When it is used, it is separated from the owner 

by a colon or a period. The group may be a group name or group id (gid). 

The new owner must be a member of the group. 

KEYBOARD umask MONITOR 

code options umask 
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THE chgrp COMMAND 

 

 

 

 

 

   
 

 

 

THE chown COMMAND 
 

 

 

MONITOR chown KEYBOARD 

-r:recursive 

file New Owner: group options chown 

Change Group (chgrp) Command: 

To change the group without changing the owner, you use the change group 

(chgrp) command. This command, shown in following figure 

KEYBOARD chgrp MONITOR 

options group 

-R : recursive 

file chgrp 
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Unix operating system contains 4 distinct parts: the kernel, the 

shell, utilities and applications. We discuss the shell in this chapter. 

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 

do anything in the system, we must give the shell a command. If the 

command requires a utility, the shall requests that the kernel execute the 

utility. If the command requires an application program, the shell requests 

that it be run. The shells are shown in the fig5.1. 

There are two major parts to a shell. The first is the interpreter. 

The interpreter reads your command and works with the kernel to execute 

them.The second part of the shell is a programming capability that allows 

you to write a shell(command) script.A shell script is a file that contains 

shell commands that perform a useful function.It is also known as a shell 

program. 
 

Three traditional shells are used in unix today. The Bourne 

shell, developed by Steve Bourne at the AT&T labs, is the oldest. An 

enhanced version of the Bourne shell, called Bash(Bourne again shell),is 

used in Linux. 

The C shell developed in Berkeley by Bill Joy, received its 

name from the fact that its commands were supposed to 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 the AT&T 

labs, is the newest and most powerful. 
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UNIX SESSION 

A UNIX session consists of logging into the system and then 

executing commands to accomplish our work. When our work is done, we 

logout of the system. This work flow is shown in the flow chart in fig 5.2. 

As previously stated, when you login, you are in one of five 

shells. The system administrator determines which shell you start in by an 

entry in the password file(/etc/passwd). 

Even though your start up shell is determined by the system 

administrator, you can always switch to another shell. The following 

example shows how to move to other shells: 

$ bash #move to bash shell 

$ ksh #move to korn shell 

$ csh #move shell to c shell 

 

 
Login shell verification: 

Unix contains a system variable, SHELL that identifies the path 

to your login shell. You can check it with the command as 

SESSION 5.1:verify login shell 
 

 

Note that the variable name is all uppercase. 

Current shell verification: 

Your current shell may or may not be your login shell. To 

determine what your current shell is, you can use the following command. 

$ echo $SHELL 

/bin/ksh 
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SESSION 5.2:verify current shell 
 

 

Note, however, that this command works only with the korn 

and bash shells; it doesn‘t work with the c shell. 

Shell Relationships: 

When you move from one shell to another, unix remembers the 

path you followed by creating a parent-child relationship. Your login shell is 

always the most senior shell in the relationship—the parent or grandparent 

depending on how many shells you have used. 

Let‘s assume that your login shell is the korn shell. If you then 

move to the bash shell, the korn shell is the parent and the bash shell is the 

child. If later in the session you move to the c shell, the c shell is the child of 

the bash shell and the bash shell is the child of the korn shell. Looking at the 

relationship from the top, the korn shell is the parent of the bash shell, and 

the bash shell is the parent of c shell. Although it is technically possible you 

move to the korn shell at this point, it is not advisable. Fig 5.3 diagrams the 

shell relationships. 

To move from a child shell to a parent, we use the exit 

command. 

$ exit 

When you move up to the parent shell, the child shell is 

destroyed. Should you create a child again, an entirely new shell is created. 

Logout: 
 

To quit the session-that is, to logout of the system-you must be 

at the original login shell.You can‘t logout from a child.If you try to logout 

from a child, you will get an error message. The korn shell and the bash shell 

$ echo $0 

ksh 
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COMMAND 

 

both display a not found message such as ―logout not found‖. The c shell is 

more specific: it reports that you are not in the login shell. 

The current command to end the session at the login shell is 

logout, but the exit command also terminates the session. 

STANDARD STREAMS 

Unix defines three standard streams that are used by commands. 

Each command takes its input from a stream known as standard input. 

Commands that creates output send it to a stream known as standard output. 

If an executing command encounters an error, the error message is send to 

standard error. The standard streams are presented in fig 5.4. 
 

 

 

 

 

0 1 

2 

STANDARD STREAMS 
 

 

 

So that we can reference them, unix assigns a descriptor to each string. As 

seen in fig 5.4 the descriptor for standard input is 0(zero),for standard output 

is 1(one),and for standard error is 2.Also shown in fig 5.4 to the default 

physical file associated with each string: standard input is associated with 

the keyboard; standard output is associated with the monitor; and standard 

error is also associated with the monitor. We can change the default file 

association using pipes or redirection. 
 

 

 
 

Likewise, not every command sends its output to standard 

output. For example, the lpr command sends its output directly to the printer. 

 
MONITOR 

 
KEYBOARD 

Not all commands use the standard input file for their input. 
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REDIRECTION 

Redirection is the process by which we specify that a file is to be used 

in place of one of standard files. With input files, we call it input redirection; 

with output files, we call it output redirection; and with the error file, we call 

it error redirection. 

In the examples in this section, we use the stream descriptors for the 

standard files: 0 for standard input,1 for standard output, and 2 for standard 

error. 

Redirecting Input: 

We can redirect the standard input from the keyboard to any text file. 

The input redirection operator is the less than character(<).Think of it as an 

arrow pointing to a command, meaning that the command is to get its input 

from the designated file. Fig 5.5 shows how a file can be redirected to place 

the keyboard. In this figure, the standard output and error files remain at the 

default. 
 

 

FILE 

REDIRECTED INPUT 1 
MONITOR 

KEYBOARD 
0 

COMMAND 
2
 

REDIRECTING STANDARD INPUT 

Fig 5.5 shows two ways to express the redirection. The 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.Also note that there is no space 

between the descriptor and the redirection symbol. 

Command 0< file1 or command <file1 
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COMMAND 

 
MONITOR 

Command 1> file1 or command > file1 

Command 1>| file1 or command >| file1 

Command 1 >> File1 or command >> file1 

1 

Redirecting Output: 

When we redirect standard output, the commands output is 

copied to a file rather than displayed on the monitor. The concept of 

redirected output appears in fig 5.6. 
 

 

 

 

 

 

 

0 2 
 

 

 

REDIRECTING STANDARD OUTPUT 

There are two basic redirection operators for standard output. Both 

start with a greater than character(>).Think of the greater than character as 

an arrow pointing away from the command and to the file that is to receive 

the output. Which of the operators you use depends on how you want the 

output file handled. If you want the file to contain only the output from this 

execution of the command, you use one greater than token(>).In this case, 

when you redirect the output to a file that doesn‘t exist, unix creates it and 

writes the output. If the file already exists, the action depends on the setting 

of a unix option known as no clobber. 

SESSION 5.3:output redirection error 
 

 

If you want to override the option and replace the current files 

contents with new output, you must use the redirection override operator, 

greater than bar(>|).In this case, Unix first empties the file and then writes 

KEYBOARD 

FILE1 

REDIRECTED INPUT 

$ who > whooct2 

Ksh:whooct2: file already exists 



UNIX AND SHELL PROGRAMMING 

Dept. of C.S.E. RGMCET (AUTONOMUS) 

 

 

 

the new output to the file.The redirection override output is shown in the 

session 5.4. 

SESSION 5.4:output redirection error override 
 

 

On the other hand, if you want to append the output to the file,theredirection 

token is two greater than characters(>>).Think of the first greater than as 

saying you want to redirect the output and the second one as saying that you 

want to go to the end of the file before you start outputting. 

When you append output, if the file doesn‘t exist, unix creates it 

and writes the output. If it already exists,however,unix moves to the end of 

the file before writing any new output. 

Redirecting Errors: 

One of the difficulties with the standard error stream is that it 

is,by default,combined with standard output stream on the monitor.inthe 

following example,we use the long list(ls) command to display the 

permissions of two files. If both are valid, one displays after the other. If 

only one is valid, it is displayed, but ls displays an error message for the 

other one on the same monitor. 

SESSION 5.5:standard output and error on monitor 
 

 

We can redirect the standard output to a file and leave the 

standard error file assigned to the monitor.To demonstrate this capability, we 

repeat session 5.5, this time with standard output directed to a file.Note that 

$ who >| whooct2 

$ more whooct2 

Abo52408 ttyq3 oct 2 15:24 (atc2west-171.atc.fhda.edu) 

$ ls –l file1 no file 

Can‘t access nofile:no such file or directory 

-rw-r—r-- 1 gilberg staff 1234 oct 2 18:16 file1 
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the output from the valid file is written to the output file.This is true 

regardless of which filename is wrong; that is , all valid files are written to 

the output files are written to the output file,and all error message are written 

to standard error. 

SESSION5.6:standard output to file;errors on monitor 
 

 

First note that the only output we see is the error message. It 

makes sense to have the error message sent to the monitor so that we 

immediately know that there was a problem. After they error message, we 

display the contents of the redirected output to prove that everything worked 

as planned. 
 

But what if you want both output and errors sent to a file? In 

this case, we must specify that both are to be written to files. The files can be 

the, same, or they can be different .Let‘s look at the case where they are 

different files first. 

Redirecting to Different Files 

To redirect to different files, we must use the stream descriptors. 

Actually, when we use only the greater than sign .the system that we are 

redirecting the output (descriptor 1). To redirect them both, therefore, we 

specify the descriptor(0,1, or 2) and then the redirection operator as in 

session 5.7 

SESSION 5.7 :standard output and errors to different files 
 

$ ls –l file1 nofile 1>filelist 

Cannot access nofile:no such file or directory 

$ more filelist 

-rw-r—r-- 1 gilberg staff 1234 oct 2 18:16 file1 

$ ls –l file1 no File 1> myStdOut 2> myStdErr 

$ more myStdOut 
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The descriptor and the redirection operator must be written as 

consecutive characters; there can be no space between them. It makes no 

difference which one you specify first. Then ls command in session 57 could 

just as easily have been written as shown in the line of code that follows. 

However, from a human-engineering point of view, it makes a little more 

sense to do the good output first(descriptor 1)and then the errors (descriptor 

2)as we did in session 5.7. 

$ ls file1 nofile 2> mystderr 1> mmystdout 

Redirecting to One File 

If we want both outputs to be written to the same file, we cannot simply 

specify the file name twice. If we do, the command fails because the file is 

already open. This is the case in session 5.8 

SESSION 5.8:standard output and errors to same file 
 

 

If we use the redirection override operator, the output files contains only the 

results of the last command output as in session 5.9 

SESSION 5.9:standard output to files with redirection override 
 

 

To write all output to same file, we use tell UNIX that the second file is 

really the same as the first. We do this with another operator, the and 

-rw-r—r—1 gilberg staff 1234 Oct 2 18:16 file1 

$ more myStdErr 

Cannot open noFile: No such file or directory 

$ ls –l file1 nofile 1> mystdout 2> mystdout 

ksh: mystdout : file already exists 

$ ls -l file1 nofile 1>| mystdout 2>| mystdout 

$ ls mystdout 

Cannot open nofile: No such file or directory 
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operator (&). An example of the substitution operator is shown in session 

5.10. 

SESSION 5.10:Redirecting output and errors to one file 
 

 

Let‘s look at this code little more closely. First, we specify that 

standard output is to be written to a file called mystdout. Then, we specify 

that error is to be written to file descriptor 1.In this case, the redirection 

substitution operator(>&) says that what follows is a file number, in this 

case,1 Or the file descriptor for standard output. 

TABLE 5.1 Redirection differences between shells 
 

TYPE KORN AND BASH 

SHELLS 

C SHELL 

Input 0 < file1 or < file1 < file1 

Output I > file1 or > file1 

1>| file1 or >| file1 

1 >> file1 or >> 
file1 

> file1 

>! file1 

>> file1 

Error 2 >file2 

2 > | file2 

2 >> file2 

Not supported 

Not supported 

Not supported 

Output and Error 

(different files) 

1 > file1 2 > file2 

> file1 2 > file2 

Not supported 

Not supported 

Output and Error 

(same files) 

1 > file1 2>&1 

> file1 2>&1 
1 >| file1 2>&1 

>& file1 

>& file1 
>&! File1 

$ ls -l file1 nofile 1> mystdout 2>& 1 

$ more stdout 

Can‘t access nofile: no such file or directory 

-rw-r—r-- 1 gilberg staff 1234 oct 2 18:16 file1 
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PIPES 

We often need to use a series of commands to complete a task. 

For example, if we need to see a list of users logged into the system, we use 

the who command. However if we need a hard copy of the list, we need two 

commands .First, we use who to get the list and store the result in a file using 

redirection. We then use the lpr command to print the file. This sequence of 

commands is shown in fig 5.7. 
 

 

SYSTEM Who | file1 FILE1 
 
 
 
 
 
 
 
 

FILE1 lpr file1 PRINTER 

 
 

 

PRINT who OUTPUT 

We can avoid the creation of intermediate file by using a pipe. Pipe is an 

operator that temporarily saves the output of one command in a buffer that is 

being used at the same time as the input of the next command. The first 

command must be able to send its output to standard output; the second 

command must be able to reads it‘s input from standard input. This 

command sequence appears in fig 5.8. 

Think of the pipe as a combination of a monitor and keyboard. 

A pipe operator receives its input from standard output and sends it to the 

next command through standard input. This means that the left command 

must be able to send data to standard output and the right command must be 

able to receive data from standard input. 

The token for a pipe is the vertical bar(|).There is no standard 

location on the keyboard for the bar. 
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$ who | lpr 

As a second example, often when you list who is logged into 

the system, there is more than one screen of output, and the list scrolls off 

the top of the screen. If you need to see the complete list, you have to stop it 

temporarily while you look at the first screen and then scroll to the next 

screen. The more command scrolls a list in just this fashion. To see the 

complete user list one screen at a time, simply pipe the output of the who 

command to more as shown here: 

$ who | more 

Pipe is an operator, not a command. It tells the shell to 

immediately take the output of the first command, which must be sent to 

standard output, and turn it into input file for the second command, which 

must get its input from standard input. 

time copies it to one or more files. The first copy goes to standard output, 

which is usually the monitor At the same time, the output is sent to optional 

files specified in the argument list. 

TEE COMMAND 

The tee command creates the output files if they do not exist and overwrites 

them if they already exist. To prevent the files from being overwritten, we 

can use the option –a, which tells tee to append the output to existing files 

rather than deleting their current content. Note, however, that the append 

option does not apply to standard output because standard output is always 

automatically appended. Session 5.11 demonstrate a simple tee command in 

which the input is from the keyboard. To verify the output to the file, we use 

more to copy it to the screen. 

SEESION 5.11: Demonstrate simple tee command 
 

$ tee teeout 

This is a sample of the tee command. You see each line repeated 

This is a sample of the tee command. You see each line repeated 
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THE tee COMMANAD 

Instead of using the keyboard, we can feed the tee command through a pipe. 

This is a commonly used sequence. For example, in session 5.12, we use the 

who command and copy the results to whooct2.Again,to verify the output, 

On the standard output as soon as I key enter. Each line is also 

On the standard output as soon as i key enter. Each line is also 

Written to teeout. 

Written to teeout. 

$ More teeout 

This is a sample of tee command. you see each line repeated on the 

standard output as soon as I keener. each line is also written to teeout. 

KEYBOARD tee MONITOR 

-a:append 

File-list options tee 
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$ who | tee whooct2 

 

we display the contents of whooct2 with a more command. In the interest of 

space, we have abbreviated the output. 

SESSION 5.12: Demonstrate tee to two files 
 

 

 
 

Ab052408 ttyq3oct 2 15:24 (atc2-321.atc.fhda.edu) 

Rrp58061 ttyq4 oct 2 13:17 (351.18.203.19) 

Bachlan ttyq5 oct 2 07:48 (mystic.atc.fhda.edu) 

Cpt46698 ttyq8 oct 2 15:54 (402.247.190.5) 

Gilberg ttyq14 oct 2 15:04 (adsl-36-202-180-43..pacbell.net) 

Gdt43614 ttyq15 oct 2 16:00 (atc2-99.atc.fhta.edu) 

Rn031017 ttyq16 oct 2 15:51 (c036-a.stc1a1.home.com) 

$ more whooct2 

Ab052408 ttyq3oct 2 15:24 (atc2-321.atc.fhda.edu) 

Rrp58061 ttyq4 oct 2 13:17 (351.18.203.19) 

Bachlan ttyq5 oct 2 07:48 (mystic.atc.fhda.edu) 

Cpt46698 ttyq8 oct 2 15:54 (402.247.190.5) 

Gilberg ttyq14 oct 2 15:04 (adsl-36-202-180-43..pacbell.net) 

Gdt43614 ttyq15 oct 2 16:00 (atc2-99.atc.fhta.edu) 

Rn031017 ttyq16 oct 2 15:51 (c036-a.stc1a1.home.com) 
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COMMAND EXECUTION 

When the user enters a command on commandline,the interpreter analyses 

the command on the command line and directs its execution to a utility or 

other program. This is command execution. We can not only enter a single 

command but two or more commands can be entered on the command 

line.There are four types of syntactical formats for combining commands: 

 Sequenced 

 Grouped 

 Chained 

 Conditional 
 

Sequenced: 

A sequence of commands can be entered on one line and commands are 

separated by semicolon. Eg:$date;cal;ls;who 

The output of all commands is displayed 

Grouped: 

In group commands ,we apply same operation on the group of commands 

and these commands are grouped by using parenthesis .eg:$(date;cal)>abc 

Chain execution: 

In the above command execution there is no relation between the 

commands but in this we use pipe concepts. The output of first command 

becomes input for second command in pipe.eg:$who|lpr 

Conditional execution: 

We combine two or more commands using conditional relationships. There 

are two shell logical operators and (&& ) and or(||).when two commands are 

combined with logical and the second executes only if the first command is 

executed. And for logical or second executes if the first is not executed. 

eg: $cp abc def && echo ―successful‖ 
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COMMAND LINE EDITING 

In KORN and Bourne shells two types of cmd prompts are used those are 

‗history file‘ and ‗command line editor‘ and where C shell we use only 

‗history file‘. 

History file:It is a special unix    file that contains list of commands 

used during session i.e. cods between login and logout. 

Command Line Editor: We can edit commands using either Vi or 

emacs without opening the file. system administrator may set the default 

command line editor, most likely in /etc/profile. The profile is given by 

system administrator .By using ‗set‘ command we can change from emac to 

Vi editor and Vi editor to emac. 

]$set -0 Vi(here user can change to Vi editor) 

]set -0 emac(here user can change to emac editor) 

The change will appear only for the current session i.e in between login and 

logout .The login again default settings only appear. Only the command is 

copied to the history file. As we know about Vi editor which is discussed in 

previous chapters about its various modes and arrow keys do not work in Vi 

editor 

QUOTES 

The shells   use   a   selected   set   of   met   characters   in   commands 

.Metacharacters is characters that have a special interpretation. We therefore 

need some way to tell the she interpreter when we want to use them as 

metacharacters and we want to use them as text. Three of the metacharacters 

collectively known as Quotes serve this purpose: backslash, double quotes 

and single quotes. 

Backslash: The backslash metacharcter (\) changes the interpretation of the 

character that follows it converts literal characters into special characters and 

special characters into literal characters. For example, the less than(<) 

character is interpreted as ‗less than‘ in its literal meaning and as ‗input 

redirection‘ when used in a command. 
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Eg:$echo ―jasmine‖ 

Output: jasmine 

$echo \ ― jasmine\‖ 

Output: ―jasmine‖ 

Double   Quotes:   Double   Quotes(―   ―)   are   used   for   the   change   the 

interpretation of several commands.it will remove all metallic characters 

excluding($) sign. Double quotes changes the interpretation of more than 

one command. 

Eg:]$j=hello 

]echo “<> $j „y‟* &” 

Output:<> hello ‗y‘*& 

We cannot use a double quote in the string because the shell interprets the 

second quote as the end quote. therefore, to include quote inside of quotes 

,we must turn them back into literal quotes by using backslash metacharacter 

with them. Eg:]$echo “jasmine \ “sindhu\” 

Output:jasmine ―sindhu‖ 

Single Quotes: single quotes(‗ ‘) is used to change the interpretation of all 

metallic characters including $ symbol. But their effect is stronger. 

Eg:]$echo ‗ ―unix‖ ‗ 

Output: ―unix‖ 

]$x=hello 

]$ echo ‗<> ‗$x‘ ―y‖?&‘ 

Output:<> hello ―y‖?& 



UNIX AND SHELL PROGRAMMING 

Dept. of C.S.E. RGMCET (AUTONOMUS) 

 

 

 

COMMAND SUBSTITUTION 

Command Substitution provides the capability to convert the result of a 

command to a string. The command substitution operator that converts the 

output of a command to a string is a dollar sign and a set of parenthesis .To 

invoke command substitution, we enclose the command in a set of 

parenthesis preceded by a dollar sign ($).we use command substitution, the 

command is executed, and its output is created and then converted a string of 

characters. 
 

 

 

command monitor 
 
 
 
 

 

 

COMMAND SUBSTITUTION 

 

 
Eg: $echo Hello! The date and time are: date 

Hello! The date and time is: date 

] $echo Hello! The date and time are :$( date) 

Hello! The date and time are: Mon Sep 11 09:48:4 PDT 2000 

Close 

parenthesis 

$(command) 

Open 

parenthesis 

string 
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JOB CONTROL 

A job is user task running on the computer. A job is a collection of 

commands are individual commands entered on one command line is called 

job.UNIX is multitasking OS i.e it executes more than one job at a time. 

Two types of jobs: 1) foreground jobs 

2) Background jobs 
 

Foreground jobs: 

It is a job that runs under the active supervision of user. The 

standard i/p and standard o/p is assigned to one foreground job. 

If any foreground job is running then any one job is not executed. 

To start foreground job: $ filename 

Suspend the running foreground job: ctrl+z 

Resume the suspended foreground job: $fg 

To terminate running foreground job: ctrl+c 

To terminate suspended job: $fg 

$ctrl+c 

This does not return our terminal. So, we should use enter key. 

In UNIX OS there is only one foreground job at a time 

Background jobs: 

Background job is a job running on the background .If we want to 

run multiple jobs we use both foreground & background job. 

There is no need to use standard i/p and o/p jobs. If the job takes much time 

to execute, it will run the background jobs 
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If there are ‗n‘ jobs then n-1 background jobs. 

To start the background job $file1&. 

To suspend the running background job $kill%1 

To terminate suspended job $bg 

$kill%1 

To list all foreground & background jobs we use command $jobs 

[4] +stopped file1 

[100]+running file2& 

[2]-running bc& 

[5] running abc& 

There are two types of current flags: 

 + (addition) 

 -(subtraction) 

‗+‘ indicates which job is default without entering the job number. 

‗+‘ is also used to indicate either the suspended foreground or background 

job 

‗-‗indicates which job will be the next after the completion of first one 

‗+‘ is assigned for most recently suspended jobs and ‗-‗ for removing 

suspended jobs state of a job may be running or stopped. Any job will 

contain two conditions ‗terminate‘ and ‗exit‘. Terminate is used terminate 

the task which is completed. Exit is if any task is not completed and should 

compete for any time 
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ALIASES 

An alias provides a means of creating customized commands by assigning a 

name to a command. Aliases are handled differently in each shell. 

Syntax: $alias cse =ls 

$cse 

[Displays list of files & directories...] 

Alias in the korn and bash shell: 

In korn & bash shell, an alias is created by using the alias command .its 

format is 

Alias name = command-definition 

Alias command for command with option: 

Ex: $alias csea =‘ls – l‘ 

$csea 

[Displays long list files & directories] 

Alias of multiple command lines: 

Often a process requires more than one command.as long as the commands 

are considered one line in UNIX, they can be assigned an alias. 

*To create alias name for more than one command 

Syntax: $alias alias name=command1 | command2 

Ex:$alias rgm =who | more 

To create alias name for alias name: 

it is possible to create an alias definition using a definition .there is one 

danger in this usage, however if a definition uses multiple alias and one of 

them refers to another one, the definition may become recursive and it will 

bring down the shell. 



UNIX AND SHELL PROGRAMMING 

Dept. of C.S.E. RGMCET (AUTONOMUS) 

 

 

 

Ex: alias cse2=cseas [display long list file & directories] 

Arguments to alias commands: 

An argument may be passed to an alias as long as it is not ambiguous. 

Arguments are added after the command. The arguments may contain 

wildcards. 

Ex:$alias abc= ‗ls -l‘ 

$ABC f* [displays long list of files starting with f] 

Listing aliases: 

The korn & bash shells provide a method to list all aliases and list of specific 

alias. Both use the alias command.to list all the alias ewe use 

The alias command with no arguments. 

Ex:$alias 

Cse 

Csea 

Rgm[displays all aliases created by you and system administrator] 

Remove aliases: 

Aliases are removed by using the unalias command. It has one argument, a 

list of aliases to be removed. When it is used with all option (-a),it deletes all 

aliases.it deletes all aliases even those defined by the system administrator. 

Ex: $alias dir. 

dir = ‗echo ‗\‘listing for gilberge ‗\‘ ;ls –l | more‘ 

$unalias dir 

$alias dir 

dir :alias not found 
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Aliases in the c shell: 

c shell alias differ from korn shell aliases in format but not in function. 

the syntax for defining a c shell alias differs slightly in that there is no 

assignment operator 

syntax: alias name definition 

%alias dir ―echo gilbergs directory list; ls –l |more ― 

%dir 

Gilberges directory list 

Total 30 

-rw---------- 1 gilberg staff 5782 sep 10 16:19 thraven 
 
 

 

-rw-r—r—1 gilberg staff 5782 apr 18 2000 teeout1 

Argument to alias command: 

Whereas the korn shell position arguments at the end of the generated 

command, the c shell allows us to control the positioning. 

Table:c shell argument designators 
 

designator meaning 

\!* Position of the only argument 

\!^ Position of the first argument 

\!$ Position of the last argument 

\!:n Position of the nth argument 

 

Listing aliases: just like the korn shell, we can list a specific alias or 

aliases. The syntax for the two shells is identical. 
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Ex:%alias 

Cse 

Csea 

Rgm 

Cpto cp \:1 \:$ 

Removing aliases:c shell uses the unalias commands remove one or all 

aliases 

Ex:%unalias f1 

%alias 

Cpto cp \:1\:$ 

Dir echo gilberge directory list;ls_1|more 

 

 
VARIABLES 

A variable is location in memory where values can be stored. Each shell 

allows us to create, store, and access values in variable. Each shell variable 

must have a name .the name of a variable must start with an alphabetic or 

underscore character. 

We have two types of variables: 1.user_defined variable 

2. Predefined variable 
 

User defined variables: 

User will define some variable for performing a task called user defined 

variables. 

Syntax: varname = value 

No need to determine data types.by default all are string data types 
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Ex:$a=10 i,e 10 is converted to ASCII characters and is stored in binary 

format 

For evaluating of variables varname are preceded by $ 

Ex:$a=abc def 

$echo $a 

o/p:abc 

PREDEFINED VARIABLES 

Predefined variables configure a user‘s shell environment. For example a 

system variable determines which editor is used to edit the command history. 

Other system variable s store information about the environment. 

Predefined variables can be divided into two categories: shell variable n 

environmental variable. The shell variable is used to customize the shell 

itself. Environmental variables control the user environment and can be 

exported to subshell 

Table: list of predefined variables: 
 

Korn & bash C^a explanation 

CDPATH Cdpath Contains the search path for 

cd command when the 

directory argument  is a 

relative path name 

EDITOR^b EDITOR Pathname of the command 
line editor 

ENV  Path name for the 
environment file 

HOME^b Home(HOME) Pathname for the home 

directory 

PATH^b Path(PATH) Search path for commands 

PS1 promt Primary prompt,such as $ and 
% 

SHELL^b Shell(SHELL) Pathname of the login shell 

TERM^b Term(TERM) Terminal type 

TMOUT autologout Defines idle time,in 
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Displaying variable: to display the value of the individual variable ,we use 

the echo command.to list the variables that are currently set, we use the set 

command without an arguments for the shell variables and setenv command 

without an argument for environmental variables. 

%echo $variable_name #display one variable 

%set #display all shell variables 

%setenv #display all environmental variables 

 

OPTIONS 
 

 

The common options used for the three shells. The complete list is in 

appendix E predefined variables, which also shows the definition of each 

option in detail. 

 

 KORN AND BORN C EXPLANATION  

Noglab Noglab Disables wildcard expansion  

Verbose Verbose Prints command before 
executing them 

 

Xtrace  Prints commands and 
arguments before executing 

 

Emacs  Uses emacs for command line 
editing 

 

ignore of ignore of Disallows ctrl+d to exit the 
shell 

 

No clobber No clobber Does not allow redirection to 

clobber existing file 

 

Vi  Uses vi for command line 
editing 
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  seconds,before shell 
automatically log you off 

VISUAL^b VISUAL Pathname of the editor for 

command line editing see 

EDITOR table entry 
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Global: The global option controls the expansion of wildcard tokens in a 

command. For example, when the global option is off the list file command 

uses wildcard to match the files in a directory. 

Print command: there are two print options verbose and xtrase that are used 

to print commands before they are used to print commands before they are 

executed .The verbose option prints the command before it is executed. The 

Xtrace option expands the command arguments before it prints the command 

Command line editor: To specify that the emacs editor is to be used in the 

korn shell we turn on the emacs option .To specify that the VI editor is to 

use in the korn shell we turn on the VI option 

Ignore End of File:if the end of the file is entered at the command line the 

shell terminates. To disable this action we can turn on the ignorance of a file 

option ignore of with this option the end of the file generates the error 

message rather than terminating the shell. 

No clobber Redirection: when output or errors are directed to a file that 

already exists the current file is deleted and replaced by new file. To prevent 

this action we set the No clobber option. 

HANDLING OPTIONS: 
 

Operation Korn and bash C 

Set Set –o option Set option 

Unset Set –o option Unset option 

Display all Set -o Set 

 

KORN AND BASH SHELL: 

Setting and Unsetting Options: to set and unset the an option we use the 

set command with –o and +o options using the korn and bash we set and 

unset by verbose option 

$set –o verbose #turn print commands option on 

$set +o verbose #turn print command option off 
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Display Options: to show all of the options we use the set command with an 

argument of –o .This option requests a list of all option names their state on 

or off. 

C SHELL OPTIONS 

Setting and Unsetting Options: In c shell options are set with set command 

and unset with the unset command 

$set verbose 

$unset verbose 

Displaying Options: To display the command the set command option is 

used % set 

SHELL /ENVIRONMENT CUSTOMIZATION 

UNIX allows us to customize the shells and the environment we use. 

When we customize the environment we extend it to include subshell and 

programs that we create. 

There are four elements to customize the shell and the 

environment. Depending on how we establish them they can be temporary 

and permanent. 

Temporary Customization: Temporary customization can be used to 

change the shell environment and configuration for the complete current 

session or for only a part of session. 

Permanent Customization: permanent customization is achieved through 

startup and shutdown files which are used to customize the environment 

when a shell begins. We add customization commands and set customization 

commands command and set customization variables by adding commands 

to the startup file. Shutdown files are executed at logout time. 
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KORN SHELL 

Korn shell uses the three profiles as 

System Profile File:This is one of the system level profile which is stored in 

the directory. Maintained by the system administrator.it contains general 

commands and variable settings that are applied to every user of the system 

at login time. 

The system profile is a read only file it permissions are set so only system 

administrator can change. 

Personal Profile File: The personal profile contains commands that are used 

to customize the startup shell. 

Environmental File:Environmental shell is that run whenever a new shell is 

created .It contains environmental variables is to be exported to subshells 

and programs that run under shell because it is executed when new shell is 

started. Bash shell: 

For the system profile file, the bash shell uses the same file as the korn shell. 

However, for the personal profile file, it uses one of the three files. First it 

looks for the bash profile file. If it doesn‘t find a profile file, it looks for Th 

login file. 

Th bash environmental file uses the same concept as the korn shell, except 

that filename is stored in the BASH_ENV variable. 

C shell: the c shell uses the both startup and shutdown files it has two 

startup files, one shutdown file 

Login files: 

The c shell login file (~/.login) is the equivalent of the korn and bash user 

profile file.it contains command &variables that are executed when the user 

logs in 
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Environmental file: 

The c shell equivalent of the environmental file is the ~/.cshrc file .it 

contains the environmental setting that is to be exported to subshell. 

Logout files: the c shell logout file, ~/.logout, is run when we logout of the c 

shell .it contains the commands and programs that are to be run at logout 

time... 

Other c shell files: the c shell may have other system files that are executed 

at login and logout time. They are found in the /etc directory as 

/etc/csh.cshrc, /etc/csh.login,and /etc /csh.logout…. 
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In UNIX a filter is any command that takes input from the standard input 

stream, manipulates the input, and then sends the result to the standard 

output stream. Some filters receive data directly. In this chapter, we have 

study 12 more simple filters. Three filters grep, sed and awk are so powerful. 
 

 

 

 

FILTER ACTION 

More Passes all data from input to output, with pauses at the end of each 
screen of data 

Cat Passes all data from input to output 

Cmp Compares two files 

Comm Identifies common lines in two files 

cut passés only specified columns 

Diff Identifies differences between two files or between common files 
in two directories 

Head Passes the number of specified lines at the beginning of data 

Paste Combines columns 

Sort Arranges the data in sequence 

Tail Passes the number of specified lines at the end of data 

Tr Translate one or more characters as specified 

Uniq Deletes duplicate(repeated)lines 

Wc Counts the characters ,words or lines 

Grep Passes only specified lines 

Sed Passes edited lines 

Awk Passes edited lines 
 

 

FILTERS AND PIPES 

Filters works naturally with the pipes. Because filter can send its output to 

monitor . It can be used on the left of a pipe because a filter can receive its 

input from the keyboard, it can be used on the right of a pipe. In other words 

,a filter can be used on the left of a pipe, between two pipes, and on the right 

of a pipe. 
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CONCATENATING FILES 

Cat means catenate (or) concatenate the commands. 

It combines two or more files by combining them in the order they are listed 

in the command. 

For this command ,the input can come from the keyboard, the output goes to 

the monitor. 

 

Catenate (cat) command 

It takes one or more input files and writes them one after the other to 

standard output. The result is that all of the input files are combined and 

become one output. If the output file is saved, standard output can be 

redirected to a specified output file. 
 

Fig: Using cat to combine files 
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FORMAT: 

 

 

Using cat to display a file 

The basic design makes cat is a useful tool to display a file. When only one 

output file is provided, the file is catenated with a null file. The result in the 

input file is displayed on the monitor. In the cat command there are two 

points need to be noted: 

1. There are no automatic pauses at the end of the screen such as more 

command. 

2. It is used to combine the files and not to display them. There no check to 

verify that the files contains text. 

If we accidentally cat a binary file to the monitor, all sorts of strange 

characters and sounds the result. It is our job to make sure that the file is 

actually a text file. Cat will allow only a text file. 
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Fig: displaying a file with cat 

EX: $ cat file1 

O/P: 

This is UNIX notes 

It is very useful 

 

Using cat to create a file 

Cat is also used to create a new file. In this command there is one input. 

However the input is coming from the keyboard. Because we want to save 

the file, we redirect the standard output to a file rather than to the monitor. 

 

One more thing in this application the input is coming from the 

keyboard then we can get the input. In UNIX the keyboard command for end 

of file is ctrl+d keys or ^d. 
 

Fig: creating a file with cat 
EX: $ cat >file1 $cat >file2 

This is UNIX notes UNIX is multitasking 

It is very useful 

 

CAT OPTIONS: 

 

There are 6 options available with cat. They can be grouped into 4 

categories: 

 

1. Visual characters 

2. buffered output 

3. missing lines 

4. numbered lines 
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1. Visual characters 

Sometimes when we display the output we need to see all of the characters. 

If the file contains unprintable characters, such as ASCII control characters, 

we can‘t see them. Another problem arises there if there are space characters  

at the end of line. We can‘t see them because they have no visual graphic.  

The visual option -v allows us to see control characters, with the exception 

of the tab, new line and form feed characters. Unfortunately the way we are 

printed is not initiative and is beyond the scope of this text. 

 

$ Cat –v file 

 

We can easily see the tabs and tailing spaces, however if we use the option – 

ve, a dollar sign($) is printed at the end of each line. If we use the option –vt 

,the tabs appear as ^I. with both options, nonprintable characters are prefixed 

with a caret(^). 

 

EX:$ cat –vet file 

O/P: 

This is UNIX notes$ 

It is very ^Iuseful$ 

 

2. Buffered output 

When the output is buffered, it is kept in the computer until the system has 

time to write it to a file. By default the output is buffered in cat command. 

Otherwise use the option –u for unbuffered. 

$ Cat –u filename 

 

3. Missing lines 

When you catenate several files together, if one of them is missing. The 

system displays message as : 

Cannot open x.dat: no such file or directory 

If you don‘t want to have this message in your output, you can specify that 

cat is to be silent when it can‘t find a line. This option is –s. 

 

4. Numbered lines 

The number lines option(-n) numbers each line in each file as the line is 

written to standard output. If more than one file is being written, the 

numbering restarts with each file. 

 

EX:$cat –n file1 file2 
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O/P: 

1:This is UNIX notes 

2:It is very useful 

1:UNIX is multitasking 

 
 

DISPLAY BEGINIG AND END OF FILES 

 

UNIX provides two commands, head and tail, to display portions of files. 

 

HEAD (head) COMMAND: 

 

While the cat command copies entire files, the head command copies a 

specified number of files from the beginning of one or more files to the 

standard output stream. If no files are specified, it gets the lines from 

standard input. 

 

FORMAT: 

 

This option is used to specify the number of lines. If the number of lines is 

omitted, head assumes 10 lines. If the number of lines is larger than the total 

number of file, the total file is used. 
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EX:$head -2 file1 

o/p: 

rgmcet 

rgm 

 

When multiple files are included in one head command, head displays the 

name of the file before its output. 

 

EX:$ head -2 file1 file2 

o/p: 

=== >file1< === 

rgmcet 

rgm 

=== >file2 < === 

srec 

kurnool 

 

 

 

 

 

 

 

 
TAIL (tail) COMMAND: 

 

The tail command also outputs data, only this time from the end of the file. 

Although only one file can be referenced, it has several options. 

$cat >file1 
rgmcet 
rgm 
nandyal 
srec 
srmc 

$cat >file2 
srec 
kurnool 
kadapa 
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FORMAT: 

 

 

 

TABLE: options available in tail 

OPTION CODE DESCRIPTION 

Count from beginning +N Skips N-1 lines; copies rest to end of file 

Count from end -N Copies last N lines 

Count by lines -l Count by lines(default) 

Count by characters -c Count by characters 

Count by blocks -b Count by disk blocks 

Reverse order -r Outputs in reverse order(from bottom to top) 

 

EX:$ tail -2 file1 

o/p: 

srec 

srmc 
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CUT AND PASTE 

The cut and paste commands perform similar operations on files. Cut 

removes columns of a data from a file and paste combines columns of a data. 

The cut and paste commands works on columns, text files do not work well 

rather we need a data file that organizes data with several related elements 

on each line. 

 
 

CUT (cut) COMMAND: 

The purpose of this command is to extract one or more columns of a data 

from either standard input or from one or more files. 

OPTION CODE RESULTS 

Character -c Extracts fixed columns specified by column number 

Field -f Extracts delimited columns 

Delimiter -d Specifies delimiter if not tab(default) 

Suppress -s Suppresses output if no delimiter in line 

 
 

FORMAT: 

 

 

If we use cut command we can specify what we want to extract based on 

character positions with in a line or by a field number. 



UNIX AND SHELL PROGRAMMING 

Dept. of C.S.E. RGMCET (AUTONOMUS) 

 

 

 

Specifying character positions: 

Character positions work well when data are aligned in field columns. To 

specify that the file is formatted with fixed columns, we use the character 

option, -c, followed by one or more column specifications. Column 

specification can be one column or a range of columns in the format N- 

Where N is the start column and M is the end column, inclusively. Multiple 

columns are separated by commas (,). 

$cat >abc 

Chicago il 2783726 3005072 1434029 

Houstan tx 1630553 1595138 1049300 

Los angles ca 3485398 2968528 1791011 

 

EX:$cut –c 1-14,19-25 abc 

o/p: 

chicago 2783726 

boustan 1630553 

los angles 3485398 

 

In specifying the columns, we were careful to include the space that 

separates the city from population figures. There is no space after the comma 

and before the next column specification. If we put a space in an option, the 

option is terminated. In this case, cut would think that the second column 

specification was a filename. 

 

If the file is not specified in command, the cut command will take the 

input from keyboard. 

 

EX:$ls –l | cut –c56-70,36-42 

o/p: 

5781 file1 

721 myfile1 

 

The cut command displays the order they are found in the file. If we specify 

the any order, there are always cut in the order they are found in the file. If 

we overlap the columns, cut simply combines them into one column. 

 

EX: $ ls –l | cut –c56-70,36-60 

o/p: 

5781 apr 5 12:53 file1 

721 may 14 13:48 myfile1 
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In cut command, the end column smaller than the start column, cut displays 

an error message. 

 

EX1: $ cut –c56-70,36-6 abc 

Output: bad list for c/f option 

 

EX2: $ ls –l | cut –c56-70,36-6 

Output: bad list for c/f option 

Field Specification: 

The column specification works well when the data are organized around 

fixed columns, in this case we use delimiters. Each column separated by the 

tab and have spaced the data to show how it should be displayed. Fields are 

separated from each other by terminating characters known as delimiters. 

Any character may be a delimiter. If no delimiter is specified, cut assumes 

that it is a tab character. 

To specify a field, we use the field option(-f).Fields are numbered 

from the beginning of the line with the first field being field number one. 

Multiple fields are separated by commas with no space after the comma. 

Consecutive fields may be specified as range. 

 

$cat >abc 

Chicago/il/2783726/3005072/1434029 

Houstan/tx/1630553/1595138/1049300 

Los angles/ca/3485398/2968528/1791011 

 

EX1:$ cut –f1 abc 

o/p: 

Chicago 

Houstan 

Los angles 

 

EX2: $ cut –f1,3-5 abc 

o/p: 

Chicago 2783726 3005072 1434029 

Houstan 1630553 1595138 1049300 
Los angles 3485398 2968528 1791011 
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The cut command assumes that delimiter is the tab. If it is not, we must 

specify it in the delimiter option. The delimiter is enclosed in double 

quotation marks. 

 

EX:$ cut –f1,3,5 –d ―/‖ abc 

o/p: 

Chicago/2783726/1434029 

Houstan/1630553/1049300 

Los angles/3485398/1791011 

 

The cut command is similar to the head and tail commands. The cut 

command cuts files vertically. Whereas head and tail commands cut files 

horizontally. The cut command contain another option –s(suppress).This 

option tells cut not to display any line that does not have a delimiter. 

 

PASTE(paste) COMMAND 

It combines lines together. It also gets input from two or more files. To 

specify that the input is coming from the standard input stream, we use 

hyphen(-) instead of file name. 

SYNTAX: $paste [option] filelist 

FORMAT: 

 

The paste combines first line of the first file and with the first line of the 

second file and writes the combined line to the standard output stream. 

Between the columns, it writes a tab .At the end of the last column, it writes 

a new line character. It then combines the next two lines and writes them, 
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continuing until all lines have been written. In other words, paste treats each 

line of each file as a column. If there are more than two files, the 

corresponding lines from each file, separated by tabs, are written to the 

output stream. 

 

EX:$paste odd even 

Output: 

1 11 2 36 

3 33 4 34 

5 41 6 40 

7 55 8 68 

 

The cat and paste commands are similar: The cat command combines files 

vertically. The paste command combines files horizontally. If different files 

contain different number of lines, then all data are still written to the output. 

If the first file is longer than the second file, paste writes the extra data from 

the first file a separation delimiter, such as the tab, and the new line until all 

data have been output. 

 

EX:$ paste odd1 even1 

o/p: 

1 11 111 2 22 

3 33 333 4 44 

5 55 555 6 66 

7 77 777   

9 99 999   

 

If the first file is shorter than the second file, paste writes a delimiter 

followed by the extra data from the second file to the output stream. 

 

EX:$ paste even1 odd1 

o/p: 

2 22 1 11 111 

4 44 3 33 333 

6 66 5 55 555 
  7 77 777 
  9 99 999 

In paste command there is only one option(-d) delimiter be used to separate 

the data. If there are two files, you can specify one delimiter. If there are 
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three files, you can specify two delimiters. The delimiters are enclosed in 

double quotes on the command line. 

 

EX:$ paste –d‖\t#‖ file1 file2 file3 

o/p: 

1 1#2 

2 3#4 

3 5#6 

4 7# 

5 9# 

 

If the number of files is N, the number of delimiters should be N-1.If there 

are fewer than N-1 delimiters, then they are rotated. 

 

EX:$paste –d‖\t#‖ file1 file2 file3 file1 file2 

o/p: 

1 1#2 1#1 

2 3#4 2#3 

3 5#6 3#5 

4 7# 4#7 

5 9# 5#9 

 
 
 

TRANSLATING CHARACTERS 

There are many reasons for translating characters from one set to another set. 

One of the most common is to convert lowercase characters to upper case, or 

vice versa, UNIX provides translate utility making conversions from one set 

to another. 

 

TRANSLATE(tr) COMMAND 

 

The tr command replaces each character in a user specified set of 

characters with a corresponding character in a second specified set. Each set 

is specified as a string. The first character in the first set is replaced by the 

first character in the second set, the second character in the first set is 

replaced by the second character in the second set, and so forth until all 

matching characters have been replaced. The strings are specified using 

quotes. 

SYNTAX: $ tr [options] string1 string2 
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FORMAT: 

 

Translate will not accept the data from a file. It accepts only from the 

keyboard To translate a file, therefore, we must redirect the file into the 

translate command. 

 

Simple translate 

Translate receives its input from standard input and writes its output to 

standard output. If no options are specified, the text is matched against the 

string1 set, and any matching characters are replaced with corresponding 

characters in the string2 set. Unmatched characters are unchanged. 

 

EX:$ tr ―aeiou‖ ―AEIOU‖ 

It is very easy to use TRANSLATE 

O/P:It Is vEry Easy tO UsE TRANSLATE 

 

Non matching translate strings 

When the translate strings are of different length, the results depends on 

which string is shorter. If string2 is shorter, the unmatched characters will all 

be changed to the last character in string2.On the other hand, if sting1 is 

shorter, the extra characters in string2 are ignored. 

 

EX1: $ tr ―aeiou‖  ―AE?‖ 

It is very easy to use translate 

o/p:It ?s vEry EAsy to? ?sE translate 
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EX2:$ tr  ―aei‖  ―AEIOU‖ 

It is very easy to use translate 

o/p:It Is vEry Easy to usE translate 

 

Translate options: 

OPTION CODE RESULT 

Delete characters -d Delete matching characters 

Squeeze 
duplicates 

-s After translation,deletes consecutive duplicate 
characters 

Complement set -c Uses complement of matching set 

 

Delete characters: 

It does not use string2. 

EX: $ tr –d  ―aeiouAEIOU‖ 

It is very easy to use TRANSLATE 

O/P:t s vry sy t s TRNSLT 

 

Squeeze output: 

It deletes consecutive occurrences of the same character in the output. 
 

EX:$ tr  –s  ―ie‖  ―dd‖ 

The fiend did dastardly deeds 

o/p:Thd fdnd d dastardly ds 

 

complement: 

It reverses the meaning of the first string.Rather than specifying what 

characters are to be changed,it says what characters are not to be changed. 

 

EX:$tr  -c  ―aeiou‖ ―*‖ 

It is very easy to use TRANSLATE 

 

O/P:***i***e***ea****o*u*e*********** 

 

NOTE: tr cannot accept a filename as an argument to translate files,use 

input redirection or pipe the lines from another command. 

 

EX:$ tr –cs  ―A-Za-z‖ ―\n‖ 

This is cse lab 
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o/p: 

This 

is 

cse 

lab 

 

FILES WITH DUPLICATE LINES 

It is used to delete duplicate lines(word).if the lines are already adjacent to 

each other we can use unique utility. 

 

UNIQUE(uniq)COMMAND 

It deletes duplicate lines; keeping the first and deleting the others.to is 

deleted lines must be adjacent .duplicate lines that are not adjacent are not 

deleted. To delete nonadjacent lines, the file must be sorted. 

 

FORMAT 

 

 

Uniq options: 

There are three options: output format, skip leading fields and skip leading 

characters. 

Output format: 

There are four output formats: 
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$cat >file1 
rgmcet 
rgmcet 
rgmcet 
srec 
srec 
srmc 
hai rgmcet 
eee 
eee 
rgmcet 

 

1.default output format 

2.non duplicated lines(-u) 

3.only duplicated lines(-d) 

4.count duplicate lines(-c) 

 

1. Default output format: 

It writes all of the non-duplicated lines and the first of a series of duplicated 

lines. 

EX:$ uniq file1 

o/p: 

rgmcet 

srec 

srmc 

hai rgmcet 

eee 

rgmcet 

 

2. Non duplicated lines(-u): 

It suppresses the output of duplicated lines and lists only the unique lines in 

the file. 

EX:$ uniq –u file1 

o/p: 

srmc 

hai rgmcet 

rgmcet 

 

3. only duplicated lines(-d) 

Opposite of non-duplicated lines is to write only the duplicated lines . 

EX:$ uniq –d file1 

o/p: 

rgmcet 

srec 

eee 

4. Count duplicate lines(-c): 

It writes all of the lines , suppressing the duplicates, with a count of a 

number of duplicates at the beginning of the line . 

EX:$ uniq  -c file1 

o/p: 

3 rgmcet 

2 srec 
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1 srmc 

1 hai rgmcet 

2 eee 

1 rgmcet 

Skip leading fields(-f): 

It skips the number of fields specify starting at the beginning of the 

line and any spaces between them. Remember that the field is defined as a 

series of ASCII characters separated by either a space or by a tab . two 

consecutive spaces would be two fields that‘s the reason uniq skips leading 

spaces between fields. 

 

EX:$ uniq -d –f 4 file1 

o/p: 

rgmcet 

Skip leading characters(-s): 

We can also specify the number of characters that are to be skipped before 

starting the compare. In the following example, note that the number of 

leading characters to be skipped separated from the option (-s). 

EX:$ uniq -d -s 5 file1 

o/p: 

rgmcet 

srec 

eee 

TABLE: uniq options 
 

OPTIONS CODE RESULT 

Unique -u Only unique lines are output 

Duplicate -d Only duplicate lines are output 

Count -c Outputs all lines with duplicate count 

Skip field -f Skips leading fields before duplicate text 

Skip characters -s Skip leading characters before duplicate text 

NOTE: Unique, duplicate and count cannot be combined. 

COUNT CHARACTERS, WORDS OR LINES 

Many situations arise in which we need to know how many characters, 

lines,words in a file. This situation handles by using word (wc) count utility 

in UNIX. 
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wc COMMAND 

It counts the number of characters, words, lines in one or more 

documents. The character count includes new lines(\n).Options can be used 

to limit the output to only one or two of the counts. 

 

SYNTAX:$ wc [options] input files 

 

FORMAT 

 

 
If one option is specified, the other counts are not displayed. If two are 

specified, the third count is not displayed. 
 

OPTION CODE RESULT 

Character count -c Count characters in each file 

Line count -l Count number of lines in each file 

Word count -w Count number of words in each file 

EX:$ wc file1 file2 

o/p: 
116 994 5782 file1 

14 72 445 file2 
130 1066 6227 total 

EX2:$wc –c file1 

o/p:5782 file1 
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EX3:$wc –l file1 

o/p:116 file1 

EX4:$wc –cl file1 

o/p:116 5782 file1 

 

COMPARING FILES 

There are three UNIX commands that can be used to compare the 

contents of two files. 

1. Compare(cmp) 

2. Difference(diff) 

3. Common(comm) 

 
 

COMPARE (cmp) COMMAND: 

It examines two files byte by byte. The action it takes depends on the 

option code use. 

FORMAT 

 

Cmp without options: 

It stops at the first byte that is different. The byte number of the first 

difference is reported. 

EX: $ cmp file1 file2 

O/p: $ 

EX2:$ cmp file1 file3 

O/p: file1 file2 differ: char 8, line 2 

$cat >file3 
123456 
As9u 

$ cat >file2 
123456 

7890 

$ Cat >file1 
123456 
7890 



UNIX AND SHELL PROGRAMMING 

Dept. of C.S.E. RGMCET (AUTONOMUS) 

 

 

 

Cmp with list option (-l): 

It displays all of the differences found in the files byte by byte. 

 

EX: $ 

O/p: 

cmp -l file1 file3 

8 67 141 

9 70 163 
11 60 165 

 

Cmp with suppress list option (-s): 

It is similar to default except that no output is displayed. It is generally 

used when writing scripts. When no output is displayed the result can be 

determined by testing the exit status. 

If exit status is zero two files are identical .If it is one there is at least 

one byte that is different. To show exit status, we use echo command. 

 

EX1:$ cmp file1 file2 

$ echo $? 

O/p: 0 

 

EX2:$ cmp file1 file3 

$echo $? 

O/p: 1 

 

DIFFERENCE (diff)COMMAND 

It shows the line by line differences between two files. The first file is 

compared to the second file. The differences are identified such that first file 

could be modified to make it match the second file. 

 

SYNTAX: $ diff [options] files (or) directories 

 

FORMAT: 

 

The diff command always works on files. The arguments can be two files, a 

file and directory, or two directories. When one file and one directory are 

specified the utility looks for a file with the same name in the specified 

directory .if two directories are provided all files with matching names in 

each directory are used. 
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Each difference is displayed using following format. 

Range1 action range2 

<text from file1 

….. 

>text from file2 

The first line defines what should be done at range1 in file1 to make a bit 

match the lines at range2 in file2.if the range spans multiple lines there will 

be a text entry for each line in the specified range. 

The actions can be change(c), append (a), or delete (d). 

Change(c): It indicates what actions should be taken to make file1 the same 

as file2.nite that a change is deleting and replace the lines in range1 are 

replaced by lines in range2. 

Append(a):It indicates what lines need to be added to a file1 to make it 

same as file2.appends can take place only at the end of file. They occur only 

when file1 is shorter than file2. 

Delete (d): It indicates what lines must be deleted from file1 to make it same 

as file2 .delete can occur only if file1 is larger than file2. 
 

EXAMPLE INTERPRETATION 

6c6 

<hello 

…. 
>greeting 

Change: replace line6 in file1 with line6 in file2. 

―hello‖ in file1 should be changed to ―greeting‖ 

25a ,26 ,27 

>bye 

>good bye 

Append: At the end of file1(after line 25)insert lines 26 &27 

From file2. 

Note that for append, there is no separator (dash)line and no 

file1(<)lines 

78,79d77 

<line 78 

Text 

<line 79 

Text 

Delete: The extra lines at the end of file1 should be deleted. 

The text of the lines should be deleted is shown. Note again 

that there is no separator line. 

And, in this case no file (>) lines. 
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EX: 

$cat >file1 $cat >file2 

1 one same 

2 two same 

3 x and y 

4 same 

5 same 

6 x 

7 y 

8 same 

1 one same 

2 two same 

3 y and x 

4 same 

5 same 

6 not x 

7 not y 

8 same 

9 extra line 1 

A extra line 2 

 

EX: 

$ diff file1 file2 $ diff file2 file1 

3c3 

< 3 x and y 

…… 

>3 y and x 

6,7c6,7 

<6 x 

<7 y 

…… 

>6 not x 

>7 not y 

8a9,10 

>9 extra line1 
>An extra line 2 

3c3 

< 3 y and x 

…… 

>3 x and y 

6,7c6,7 

<6 not x 

<7 not y 

…… 

>6 x 

>7 y 

9,10d8 

<9 extra line1 
<An extra line 2 

 

COMMON(comm)COMMAND 

the common command finds that the lines are identical in two files. 

It compares the files line by line and displays the results the results in three 

columns. The left column contains unique lines in file1.The center column 

contains unique lines in file2 and the right column contains lines found in 

both files. 
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FORMAT: 

 
 

EX: $ comm file1 file2 

O/p: 

 

4 x and y 3 yand x 

5 same 

6 x 6 not x 

7 y 7 not y 

 

9 extra line 1 

A extra line2 

 

 
1 one same 

2 two same 

 

4 same 

 

 
 

8 same 

 

 

SORTING 

One of the simplest and most powerful techniques is sorting. When we sort 

data we can, we arrange them in sequence. We use ascending sequence, an 

arrangement in which each piece of data is larger than predecessor. we can 

also sort in descending sequence, in which each piece of data is smaller than 

its predecessor. Not all of data need in a file need to participate in the sort 

ordering. 
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SORT (sort) COMMAND 

The sort utility use options, field specifies, and input files. The field 

specifies tell it which fields used to sort. 

 
 

Sort by lines: 

The easiest sort arranges data by lines. Starting at the beginning of the line, it 

compares the first character in one line with the first character in another 

line. If they are the same, it moves to the second character and compares 

them. This character –by-character comparison continues until either all 

characters in both lines have compared equal or until two unequal characters 

are found. If the lines are not equal, the comparison stops and sort 

determines which line should be first based on the two unequal characters. 

In comparing characters, sort uses the ASCII values of each character. 

 

Rules: 

1. Uppercase letters have lower values than lowercase letters. For example, the 

value of A is 65, and the value of a is 96. 

2. Digits have character values that are not equivalent to their numeric values. 

Specifically, the value of zero is 48, the value of one is 49, and so forth 

through nine, which is 57.they are ordered below uppercase characters. 

3. Control characters, which are characters that are used by the system, consist 

of the first 32 characters and the last character. 

Special characters, such as punctuation, financial symbols ,and the asterisk, 

are spread throughout the character set .some appear before the digits, some 

between the digits and the uppercase letters, some between the uppercase 

4. Uppercase letters have lower values than lowercase letters. For example, the 

value of A is 65, and the value of a is 96. 

5. Digits have character values that are not equivalent to their numeric values. 

Specifically, the value of zero is 48, the value of one is 49, and so forth 

through nine, which is 57.they are ordered below uppercase characters. 
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FORMAT: 
 

 

6. Control characters, which are characters that are used by the system, consist 

of the first 32 characters and the last character. 

7. Special characters, such as punctuation, financial symbols ,and the asterisk, 

are spread throughout the character set .some appear before the digits, some 

between the digits and the uppercase letters, some between the uppercase 

and lowercase letters ,and some between the lowercase letters and the last 

ASCII control character. 

8. The space or blank character is found at decimal 32, just above the last 

control characters and below the first special character. 
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Sort by fields 

Sorting by lines is very easy, but it works only when the data at the 

beginning of the line control the sort sequence. When the data that control 

the data sequence are not at the beginning of the line, we need to use a filed 

sort. 

 

Fields 

A field is the smallest unit of data that has meaning in describing 

information. 

The UNIX sort defines a filed as a set of characters delimited by a 

single blank or a tab. the first filed of a line is delimited by a y the space or 

tab after it. The second filed is delimited   by a space or a tab before it and 

one after it. The last filed in a line is delimited only by the space or a tab 

before it. On addition, sort numbers the fields in a line. The first field is 

number 1, the second is number 2, and so forth until the last field. 

Fig: fields with in a line 

 

 

Different utilities will have different delimiters. The cut and paste delimiters 

use the tab as a default delimiter. Sort uses both tab and space as its 

delimiter. 

 

Field specifies 

When a field sort is required, we need to define which field or fields 

are to be used for the sort. Field specifies are a set of two numbers that 

together identify the first and last field in a sort key. They have the following 

format. 

+Numbe1     -Number2 

Number1 specifies the number of fields to be skipped to get to the 

beginning of the sort field, where as Number2 specifies the number of fields 

to be skipped, relative to the beginning of the line, to get to the end of the 

sort key. 
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Fig: field specified examples 

 

 

In the first sort the key field is at the left end of the line because the key 

consists of the first field in the line, zero fields are skipped, because it is only 

field in the key, the end is one field away. For the sort we could have used a 

line sort and the data would still be ordered on the first field. 

 

In the second example the sort field consists of fields three and four .we 

must therefore skip two fields to get to the start of the sort field. Because it is 

two fields, we skip four fields to get to the end of sort field. Remember the 

second number is relative to the beginning of the line, not the beginning of 

the sort field 

 

In the last example the sort field is at the end of the line. If no end field is 

specified, the end of the line is assumed. Also, the end field must be at least 

one larger than the start field. If an invalid field specification is specified, 

such as a start number greater than the number of fields on a line, the field 

specification is ignored and sort uses the beginning of the line for the sort. 

 
EX: $cat >file1 
Kadapa it 21367 217 aaabd 

Nandyal panyam 21893 212 aaaacd 

Kurnool nandyal 1121 113 cccdef 

Chittor satram 1111 134 bbbegj 

EX:$sort +0 -1 file1 
O/P: 

Chittor satram 1111 134 bbbegj 

Kadapa it 21367 217 aaabd 

Kurnool nandyal 1121 113 cccdef 

Nandyal panyam 21893 212 aaaacd 
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OPTIONS 

1. Check sort sequence(-c): 

It verifies that the file is sorted. If it is not sorted, the first out of sequence 

line is displayed. 

 

EX:$cat >file2 

aaabd 123 12 

bbcd 234 13 

ccde 123 11 

EX1:$sort -c +1 -2 file2 

o/p:sort file2:3 disorder ccde 123 11 

 

EX2:$sort -c +0 -1 file2 

o/p:$ 

 

2. Delimiter(-t): 

It specifies an alternate delimiter. Like delimiter specification in cut, it can 

and should be placed in quotes. 

 

EX:$cat >file1 

Kadapa*it*21367*217*aaabd 

Nandyal*panyam* 21893*212* aaaacd 

Kurnool*nandyal* 1121*113*cccdef 

Chittor*satram*1111*134*bbbegj 

 

EX:$sort -t‘*‘ +0 -1 file1 

o/p: 

Chittor*satram*1111*134*bbbegj 

Kadapa*it*21367*217*aaabd 

Kurnool*nandyal* 1121*113*cccdef 

Nandyal*panyam* 21893*212* aaaacd 

 
 

3. Numeric sort fields(-n): 

Sort assumes an ASCII value to the data to be sorted. In other words, it sorts 

data as though they are string of characters. Numeric data creates problems. 

To sort the data correctly we need to tell sort to you say numeric 

comparison(-n). 
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4. Merge files(-m): 

A merge combines multiple ordered files into one file that is ordered. If you 

know that the files are already ordered, you can save time by using the 

merge option (-m) . if files are not ordered, sort will not give you an error 

message. Rather it will do it best to sort the data, and the output will not be 

ordered. 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

fields(-u): 

It eliminates all but one line when the sort fields are identical. 

EX:$cat > filec 

Abde 234 13 

Chjd 123 14 

Bhjl 245 11 

Aghi 123 13 

Bclk 123 10 

Bfkd 123 16 
Agsh 245 14 

 

EX:$sort 

o/p: 

 

-u 

 

+2 

 

-3 filec 

Bclk 123 10 

Bhjl 245 11 

Abde 234 13 

Chjd 123 14 
 

6. Reverse order(-r): 

To order the data form largest to smallest we specify reverse order. 

EX:$sort +0 -1 file1 

EX:$ cat >filea 

Hai rani 

How are you 

  $cat >fileb 

Hai royal 

I am fine 

EX:$sort -m filea fileb 
  

o/p: 

Hai rani 

Hai royal 

How are you 

I am fine 

   

5.unique 
 

sort 
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o/p:  

Nandyal panyam 21893 212 aaaacd 

Kurnool nandyal 1121 113 cccdef 

Kadapa it 21367 217 aaabd 

Chittor satram 1111 134 bbbegj 
 

 

7. Ignore leading blanks(-b): 

It is mandatory in fixed formatted fields. If we don‘t ignore leading blanks 

then each blank is considered a separate (null) field. When this option is 

used fields can have no embedded spaces . 

 

EX:$cat >file3 

1234 

123 

12 

1 

 

EX:$ sort -b file3 

o/p: 

1 

12 

123 

1234 

 

8. Dictionary sorting(-d): 

Sorting is based on ASCII values to sort the index correctly we use the 

dictionary option .the special characters are all move to the beginning of the 

index but the upper case text still sorts the lower case text. 

EX:$cat > filee 

! not 

ASCII Am 

\ see 

append To add 

bit Binary 

escape The 

file A collection 

man UNIX command 

sort To arrange 
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EX1:$sort -d file1 

o/p: 

! not 

\ see 

ASCII Am 

append To add 

bit Binary 

escape The 

file A collection 

man UNIX command 

sort To arrange 

 

EX2:$sort –df filee 

o/p: 

! not 

\ see 

append To add 

ASCII Am 

bit Binary 

escape The 

file A collection 

man UNIX command 

sort To arrange 

 
 

9. Fold lowercase(-f): 

To make our sort ignore the difference between lower and upper case, we 

use fold option (-f). In the fold option the upper case characters are folded 

into the lower case so that they are all sort the same. 

 
EX: $cat >file4  

fgdjk 452 dgs 

SDHD 343 ere 

FGHF 123 SFS 

ghk 346 GFSK 

SJE 125 DWS 
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EX:$sort 
o/p: 

-f +1 -3 file4 

FGHF 123 SFS 

SJE 125 DWS 

SDHD 343 ere 

ghk 346 GFSK 

fgdjk 452 dgs 
 

 

 

 

 

 

GREP COMMAND 

Grep stands for global regular expression print it is a family of programs that 

is used to search the input file for all lines that match a specified regular 

expression and write them to the standard output file. 

The format of grep command is as follows: 

 

 
OPERATION 

The grep utility works as for each line in the standard input grep performs 

the following actions: 

 Copies the next input line into the pattern space .The pattern space is a 

buffer that holds only one text line 

 Applies the regular expression to the pattern space. 
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If there is a match the line copies from the pattern space to the standard 

output. 

The grep utilities repeat these three operations on the each line in the input 
 

 
 

 

Another way to look at how grep works is to study a flow chart of its 

operations. The flow chart is as follows: 
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Grep operation example: 

In example that we have considered there are only four lines in the file and 

only three matches the grep expression let us know how grep handles the 

following situations. 

 Grep is a search utility it can search only for the existence of a file that 

matches the regular expression. 

 The only action that grep can perform on a line is to send it to 

standard output if the line does not match the regular expression it is 

not printed. 

 The line selection is only based on the regular expression the line 

number and other criteria cannot be used to select the file 

Grep is a filter it can be used either by left side or right side of pipe. 

 

Limitations of grep command: 
 Grep cannot be used to add, delete or change a line. 



UNIX AND SHELL PROGRAMMING 

Dept. of C.S.E. RGMCET (AUTONOMUS) 

 

 

 

 Grep cannot be used to print only part of a line. 

 Grep cannot read only part of a file. 

 Grep cannot select a line based on a the contents of the previous or the 

next line there is only one buffer, and it holds only the current line 

 

GREP FAMILY 

There are three utilities in the grep family are 

1. grep 

2. egrep 

3. fgrep 

All three search one or more files and output lines contain text that matches 

criteria specified as a regular expression .the whole line does not match the 

criteria ;any matching text in the line is sufficient for it to be output.it 

examines each line in the file one by one when a line contains a matching 

pattern ,the line is output .Although this is a powerful capability that quickly 

reduces a large amount of data to a meaningful set of information ,it cannot 

be used to process only a portion of the data. The grep family appears as 
 

 

FAMILY OPTIONS: 

There are several options available to the grep family they are described in 

the table: 
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GREP FAMILY EXPRESSIONS: 

The fast grep uses only sequence operators in a pattern it does not support 

any of the other regular expression operators‘ .Basic grep and extended grep 

both accept the regular expressions as shown in the below table: 

 

Expressions in the grep utility can become quite complex, often combining 

several atoms and or operators into one large expression. When operators 

and atoms are combined they are generally enclosed in either single quotes 
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or double quotes. Technically, the quotes are needed only when there is a 

blank or other character that has a special meaning to the grep utilities. 

 

GREP: 

The original of the file matching utilities, grep handles most of the regular 

expression. The middle road between the other two members of the family, 

grep allows regular expressions that are generally slower than egrep. use it 

unless you need to group expressions or use repetition to match one or more 

occurrences of a pattern .it is the only member of a grep family that allows 

saving the results of a match for later use 

 

Eg:  $grep –n ―;$‖ The Raven |head -5 

 

We see that –n option requests that the line numbers from the original file be 

included in the output they are seen at the beginning of each line .The 

regular expression 

;$ 

The file name is The Raven and the output of the grep execution is piped to 

the head utility where only the first lines are printed. 

 

FAST GREP: 

if your search criteria require only sequence expressions fast grep is the best 

utility .Because its expressions consist of the only sequence operators it is 

also easier to easier to use if you are searching for text characters that the 

same as regular expressions operators such as the escape, parentheses, or 

quotes  .for  example  to  extract  all  lines  of  ―the  raven  ―that  contain  an 

apostrophe, we could use fgrep as 

$ fgrep –n ― ‗ ― The Raven 

Once again we have requested that the line number be printed at the 

beginning of each line. The regular expression enclosed in quotes marks in 

an apostrophe. The file is The Raven. Three lines in the file matched the 

search criterion. 

 

EXTENDED GREP: 

Extended grep is the most powerful of the three grep utilities. While it 

doesn‘t have the save option, it does allow more complex patterns. Consider 

the case where we want to extract all lines that start with a capital letter and 

end in an exclamation point (!).Our first attempt at this command is 

$ egrep –n ‗ ^[A-Z].*!$‘ The Raven 
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The first expression starts at the beginning of the line and looks at the first 

character only. It uses a set that consists of only uppercase letters .if the first 

character does not match the set line is skipped the next line is examined. 

If the first character is match the second 

expression matches the rest of the line until the last character which must be 

an exclamation mark. 

The third expression examines the character at the end of 

the line. It must be an explanation point. The complete expression therefore 

matches any line starting with an uppercase letter that is followed by zero or 

more character and ends in a bang. 

SEARCHING FOR FILE CONTENT 

Some modern os allows search files based on the phrase contained in it. We 

can use the grep family to accomplish the same thing. 

SEARCH A SPECIFIC DIRECTORY: 

The directories contains thee files we can simply use the grep by itself. For 

example to find a list  of all files in the current directory that contain ―raven‖ 

$ls 

RavenI raven562 

$grep -1 ―raven‖ * 

RavenI 

Raven562 

SEARCH ALL DIRECTORIES: 

we must use the find command it begins with by executing the specified 

command in this case a grep search using this file in the current 

directory.then moves through the subdirectories of the current file applying 

the grep command . 
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The awk utility, which takes its name from the initial of its 

authors (Alfred V. Aho, Peter J.Weinberger, and Brain 

W.kernighan), is a powerful programming language disguised as a 

utility. Its behavior is to some extent like sed. 
 

 

 

 

 

 

 

 

THE awk COMMAND 

 

 
EXECUTION 

The awk utility is called like any other utility. In addition to input data, awk 

also requires one or more instructions that provide editing instructions. 

When there are only few instructions, they may be entered at the command 

line from the keyboard. 

KEYBOARD 

awk 

INPUT FILE 

MONITOR 

SCRIPT 

Usually in a 

separate 

file 

-F:input field separator 
 

-f:script file 

files script options awk 
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If the script is short and easily fits on one line, it can be coded directly in the 

command line. When coded on the command line, the script is enclosed in 

quotes. The format for the command line script is: 

$ awk „pattern {action}‟ input file 

For longer scripts, or for scripts that are going to be executed repeatedly over 

time, a separate script is preferred. To create the script, we use a text editor, 

such as VI or emacs. 

$ awk –f scriptFile.awk input-file 

 

 
FIELDS AND RECORDS 

A field is a unit of data that has information content. For example, in the 

UNIX list command (ls) output; there are several information pieces of data, 

each of which is a field. Among list‘s output are the permissions, owner, 

date created and file name. 

Each line in awk is a record. A record is a collection of fields treated as 

record.in general; all of the data in a record should be related. 

When each file is made up of data organized in to records, we call it a data 

file, as contrasted with a text file made up of words, lines, and paragraph. 

Although awk looks at a file as set of records consisting of fields, it can also 

handle a text file. 

Buffers and variables: 

Awk utility provides two types of buffers: record and field. A buffer is an 

area of memory that holds data while they are being processed. 

Field buffers: 

There are many field buffers available as there are fields in the current 

record of the input file. Each field buffer as a name, which is the dollar sign 

($) followed by the Field number in the current record .field numbers begin 
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with one, which gives $1 (the first field buffer), $2 (the second field buffer), 

$3 (the third field buffer), and so on. 
 

 

 

 

 

 

 

 
 

INPUT 

FILE 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

THE awk COMMAND 

 

 
Record buffer: 

There is only one record buffer available. Its name is $0. It holds the whole 

record.in other words, its content is concatenation of all field buffers in one 

field separator character between each field. 

The record buffer ($0) contents the concatenation of all of the fields, which 

may be changed during script processing. 

Variables: 

There are two different types of variables in awk: system variables and user 

defined variables. 

FIELD 

BUFFER 

 
SCRIPT 

 
MONITOR 

RECORD 

BUFFER 

$1 $2 $3 
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System variables: 

There are more than twelve system variables in awk. Their names and 

function are defined in awk. Four of them are totally controlled by awk.the 

others have standard defaults that can be changed through a script. 
 

Variable Function Default 

FS Input field separator Space or tab 

RS Input record separator New line 

OFS Output field separator Space or tab 

ORS Output record separator New line 

NF^a Number of nonempty fields in 
current record 

 

NR^a Number of records read from all files  

FNR^a File number of records read-record 

number in current file 

 

FILENAME^a Name of the current file  

ARGC Number of command-line arguments  

ARGV Command-line argument array  

RLENGTH Length of string matched by a built- 
in string function 

 

RSTART Start of string matched by a built-in 
string function 

 

 

User defined variables: 

We can define any number of user defined variables within an awk script. 

They can be numbers, string, or arrays. Variables names start with a letter 

and can be followed by any sequence of letters, digits, underscores. They do 

not need to be declared; they simply come into the existence the first time 

are referenced. All variables are initially created as strings and initialized to 

a null string (―‖). 

Script 

For years, data processing programs have followed a simply design: 

preprocessing or initialization, data processing and post processing or end of 
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job. In a similar manner, all awk scripts are divided into three parts: begin, 

body, and end. 

Initialization processing (begin) 

The initialization processing ids done only once, before awk starts reading 

the file. It is identified by the key word, BEGIN, and the instructions are 

enclosed in a set of braces. 

Body processing: 

The body is a loop that process data in a file. The body starts when awk 

reads the first record or line from the file. It then processes the data through 

the body instructions, applying them as appropriate. 

Preprocessing 

 

 
Body 

 

 
Post processing 

 

 

 

Awk SCRIPT DESIGN 

End processing (end) 
 

The end processing is executed after all input data have been read. At this 

time, information accumulated during the processing can be analyzed and 

printed or other end activities can be conducted. 

OPERATIONS 

Before discussing the details of patterns and actions, let‘s demonstrate a 

sample awk example. We use a small file of four records each with three 

numbers. We then run a simple script that adds the three numbers and prints 

them followed their sum. 

BEGIN {Begins Actions} 

Pattern {Action} 

Pattern {Action} 

Pattern {Action} 

END , End’s Action- 
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Read Next 

Record 

More 

Instructions in 

scripts? 

Apply actions 

to records 

END Action 

Stop 

 

 

 
 

BEGIN Actions 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

awk PROCESS FLOW 

 

Start 

More Data and 

Not Quit? 
  NO  

NO 
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PATTERNS 

As we have seen the pattern identifies Which records in the file are to 

receive an action. The awk utility can use several different types of patterns. 

As it executes a script, it evaluates the patterns against the records found in 

the file. If the pattern matches the record. The action is skipped. A statement 

without a pattern is always true, and the action is always taken. 

We divide awk patterns into two categories. Simple and range (Figure as 

shown below) 

 

Patterns 
 

Simple Range 

 

 
 
 

 

CATEGORIES OF PATTERNS 

Simple patterns:- 
 

A simple pattern matches one record. When a pattern matches a record, the 

result is true and the action statement is executed.as shown in Above Figure, 

there are four types of simple patterns: BEGIN, END, expression and 

nothing (no expression) 

BEGIN and END: 

BEGIN is true at the beginning of the file before the first record is read.it is 

used to initialize the script before processing any data; 

For example it sets the field separator (FS) and the output field separator 

(OFS) 

Nothing Expression END BEGIN 
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Begin and end pattern 

BEGIN 

{ 

FS=‖\t‖ 

OFS=‖\t‖ 

} # end begin 

. 

. 

. 

END 

{ 

Print (―Total Sales:‖ total Sales) 

} # end END 

END is used at the conclusion of the script.A typical use prints user-defined 

variables accumulated during the processing. The preceding session prints 

the total sales in the processing. 

Expressions:- 

The awk utility supports four expressions they are regular, arithmetic, 

relational, and logical. 
 

Expressions 
 

 
 
 

 

Awk Expressions 

Logical Relational Arithmetic Regular 
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Regular Expressions:- 

The ask regular expressions (regexp) are those defined in egrep.in addition 

to the expression, awk requires one of two operators: match (~) or not match 

(! ~) when using a regular expression, remember that it must be enclosed in 

/slashes/.the match and not match operators are shown in below Table as 
 

 

 
 

Operator explanation 

~ 

 

 
!~ 

Regular expression must match text 

Regular expression must not match 

text 

 

 

Use of Regular expressions 
 

$0 ~ /^A.*B$/ #Records must begin with ‗A‘ and end with ‗B‘ 

$3 !~ /^ / #Third field must not start with space 

$4 !~ /bird/ #Fourth field must not contain the ―bird‖ 

 

Arithmetic expressions:- 

An arithmetic expression is the result of an arithmetic operation. When the 

expression is arithmetic, it matches the record when the value is nonzero, 

either plus or minus; it does not match the record when it is zero (false). 

The above table lists the operators used by awk in arithmetic expression 
 

$ awk ―/bird/ {print}‖ the raven 

Output : 

Then this ebony bird beguiling my sad fancy into smiling, 
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Ever yet was blessed with seeing bird above the chamber door-- 

Then the bird said ―Nevermore.‖ 

―Prophet!‖ said T, ―thing of evil-profit still, if the bird or devil!-- 

―Prophet!‖ said T, ―thing of evil-profit still, if the bird or devil!-- 

―Be that word our sign of parting, bird or friend!‖ I shrieked, upstarting-- 

Awk Arithmetic Expressions 
 

Operator Example Explanation 

* / % ^ a^2 Variables a is raised to 

power 2(a^2). 

++ ++a a++ Add 1 to a 

-- --a a-- Subtracts 1 from a. 

+ - a+ b, a - b Adds or subtracts two 

values. 

+ +a Unary plus: value is 

unchanged 

- -a Unary minus: values is 

complemented 

= a=0 a is assigned the value 0 

*= x*=y The equivalent of x=x * 

y; x is assigned the 

product 

X*y 

/= x/=y The equaling of x=x/y; 

x is assigned to quotient 

of x/y 
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%= x%=y The equaling of 

x=x%y where ‗%‘ is the 

modulus of x/y. 

+= x+=5 The equaling of 

x=x+5;x is assigned to 

the sum of x and 5 

-= x-=5 The equalent of x=x-5; 

x is assigned the 

difference (x-5). 

In the following example two fields in a record are algebraically Compared. 

If the result is non-zero, the line is printed. 

$3 - $4{print} 

Relational Expressions:- 

Relational Expressions compare two values abd determine if the is less than, 

equal to, or greater than the second. When the two values are numeric, an 

algebraic comparison is used; when they are strings, string comparison is 

used. If a string is compared to a number the number is converted to a string 

and a string compare is used 

Note:- 

However that we can force a string to be numeric by adding 0 to it; 

We can force a numeric to be a single by appending a null string (―― ) to 

tithe relational expressions are listed in below Table 
 

Operator Explanation 

< Less than 

<= Less than or equal 
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== Equal 

!= Not equal 

> Greater than 

>= Greater than or equal 

 

 

As an example assume that we have a sales file for our local college 

bookstore. It has four departments: textbooks, computers, supplies, and 

clothing. Each record contains three fields: a quarter number, a department 

name, and total sales. If we need to see only our computer sales, we can 

compare the second field to the string shown in below Table that has two 

records in which the department field contains computers. 

Extract and print computer sales 
 

$ awk ‗$2 == ―computers‖{print} ‗sales .dat  

Input : 

1 clothing 3141 

1 computers 9161 

1 textbooks 2131 

2 clothing 3252 

2 computers 1232 

2 supplies 2242 

2 textbooks 1546 

Output: 

1 computers 9161 

2 computers 1232 

 

Logical Expressions:- 

A Logical Expression uses logical operators to combine two or more 

expressions 
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Table for logical operators 
 

Operator Explanation 

!expr 

Expr! && expr2 

expr1 || expr2 

Not Expression 

Expression 1 and Expression 1 

Expression 1 Expression2 

The result of a logical and expression is true if and only if both expressions 

are true; it is false if either of the expressions is false. The result of the 

logical or expression is true if either of the expressions is true; it is false if 

and only if both expressions are false. The not operator complements the 

expression: if the expression is true, not makes it false; if it false, not makes 

it true. These relationships are presented in below Table as 

Not (!) 
 

X !X 

False 

True 

True 

False 

 

And (&&) 
 

X Y X && Y 

False 

False 

True 

True 

False 

True 

False 

True 

False 

True 

False 

True 
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Or (||) 
 

X Y X || Y 

False 

False 

True 

True 

False 

True 

False 

True 

False 

True 

True 

True 

Nothing (no pattern):- 

When no pattern is ended, awk applies the action to every line in the input 

file this is easiest way to specify that all are to be processed. 

Range Patterns:- 

The range starts with the record that matches the start pattern and ends with 

next record that matches the end pattern. If the start and end patterns are the 

same, only one record is in the range. 

 
Each simple pattern can be only one expression; the expression cannot be 

BEGIN or END. In below table. We print lines 8 through 13 of ―the Raven‖, 

using simple Expressions to identify the line number range. 

If a range pattern matches more than one set of records in the file, then the 

action is taken for each set. However, the sets cannot overlap. Thus, if the 

start range occurs twice before the end range, there is only one matching set 

starting from the first start record through the matching end record. If there 

is no matching end range, the matching 

Start-pattern, end-pattern 
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Table Print Range 
 

$ awk „NR == 8, NR == 13 {print NR, $0}‟ TheReaven 

Output : 

8 Ah, distinctly I remember it was in the bleak December; 

9 And each separate dying ember wrought its ghost upon the floor. 

10 Eagerly I wished the morrow;--vainly I had sought to borrow 

11 From my books surcease of sorrow -- sorrow for the lost Lenore 

12For the race and radiant maiden whom the angels name Lenore 

13Nameless here for evermore. 

 

Set begins with the matching start record and ends with the last record in the 

file. 

ACTIONS 

In programing languages, action is known as instructions or statements. 

They are called actions in ask because they act when the pattern is true. 

Virtually all of the c language capabilities have been incorporated into ask 

and behave as they do in C. 

Words of caution, however, if you have not studied C, you should use them 

carefully and simply, in general, do not combine actions with other 

expressions 

A rule contains a pattern and an action, either of which may be omitted. The 

purpose of the 

 

 
Action is to tell awk what to do once a match for the pattern is found. Thus, 

the entire program 
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[Pattern] [{Action}] 

[Pattern] [{Action}] 

: : : 

Function name (args) {:::} 

: : : 

An action consists of one or more awk statements, enclosed in curly braces 

(` {' and `}'). Each 

Statement specifies one thing to be done. The statements are separated by 

newlines or semicolons. The curly braces around an action must be used 

even if the action contains only one statement, Or even if it contains no 

statements at all. However, if you omit the action entirely, omit the curly 

Braces as well. (An omitted action is equivalent to ` {print $0}'.)Here are the 

kinds of statements supported in awk: Expressions, which can call functions 

or assign values to variables As Executing this kind of statement simply 

computes the value Of the expression and then ignores it. 

This    is     useful     when     the     expression     has     side     effects 

Control statements, which specify the control own of ask programs. The awk 

language gives You C-like constructs (if, for, while, and so on) as well as a 

few special ones Compound statements, which consist of one or more 

statements enclosed in curly braces. 

A Compound statement is used in order to put several statements together in 

the body of an if, while, do or for statement. 

Input control, using the get line command * and the next statement Output 

statements, print and print. Deletion statements, for deleting array element 
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next 

 

 

 
 

 

 

 

 

BASIC awk STATEMENTS 

Expression Statement:- 

Expressions are the basic building block of ask actions. An expression 

evaluates to a value, which you can print, test, store in a variable or pass to a 

function. But beyond that, an expression can assign a new value to a variable 

or field, with an assignment operator. An expression can serve as a statement 

on its own. Most other kinds of statements contain one or more expressions 

which specify data to be operated on. As in other languages, expressions in 

Ask include variables, array references, constants, and function calls, as well 

as combinations of these with various operators. 

For example 

{$2 = 6} 

Is an expression. Its value is 6. Its effect stores the value 6 in buffer $2. The 

value of the expression is discarded; the effect is the desired objective. 

Expressions can become very complex. While simple expressions are 

intuitive and easily understood, we must carefully evaluate complex 

expressions as we create them. 

Control Loop Decision Output Expression 

Statements 

sprintf 

Printf 

Print 
while 

for getline 

Do-while exit 
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For example, 

{Total += ($6 + 4)} 

Is interpreted as 

{Total = (total + $6 +4)} 

The evaluation of expression begins with the calculation of $6 + 4. It adds 

the result to total, which replaces the current value in total with the newly 

calculculated value. The expression value is then discarded. 

Table adds and print sales total 
 

$ awk -f totalsales.awk sales.dat 

#total sales script 

BEGIN {total = 0} 

{total += $3} 

END {print ―total sales‖, total} 

Input : Output: 

1 clothing 3141 Total sales 66891 

1 computers 9161 

1 textbooks 2131 

2 clothing 3252 

2 computers 1232 

2 supplies 2242 

2 textbooks 1546 
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Analysis:- 

In this example the BEGIN statement initializes the user-defined variable 

total. The second action adds the third data value Line each line to the total. 

The expanded alternative action is: Total = total + $3 

 

 
Output Statements:- 

There are three output actions in AWK the first is the print action that we 

have used through this chapter. The second is the C formatted print 

statement, printf,‘the third is sprintf. 

 

 
Printf :- 

The printf is very similar to the C function with the same name. C 

programmers should have no problem using printf function. Printf has one of 

these syntactical forms: 

printf ( format); 

printf ( format, arguments...); 

printf ( format) >expression; 

Printf (format, arguments...) > expression; 

The parenthesis and semicolon are optional. I only use the first format to be 

consistent with other nearby printf statements. A print statement would do 

the same thing. Printf reveals its real power when formatting commands are 

used. The first argument to the printf function is the format. This is a string, 

or variable whose value is a string. This string, like all strings, can contain 

special escape sequences to print control statements 
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- left justify c character 

+ sign( + or -) s string 

Space if no action  d decimal integer 

0 zero padding ox octal/hex 

f,e,g floating point 

Percent sign 

 % Flag Minimum 

Width 

Precision Conversion 

Code 

 

 

 

Print:- 

Print writes the specified data to the standard output file. Each print action writes a 

separate line. When multiple fields or variables are being written, they must be 

separate with commas. If no data are specified, the entire record is printed. We use 

the whole line format. As each line us processed, it is copied to standard output. 

Because the entire line being printed. The input line field separator (tab) is used. 

Which aligns each field into columns? 

That we want printed. Because there are only three fields in the file, the same data 

are printed. But note the difference between the two printouts. When we print 

selected 

Print Fields 
 

$ ask ‗{print}‘ sales2.dat 

1 clothing 3141 

1 computers 9161 
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Print selected Fields:- 
 

 

 
 

$ awk ‗{print $1, $2, $3}‘ sales2.dat | head -3 

1 clothing 3141 

1 computers 9161 

1 textbooks 2131 

 

 

Fields the output field separator is used. In this case, it was the default, a space, 

this time, we print only the first five fields by piping the output to head utility. 

When we print fields, if we want columns, we need no change in the output field 

separator or tab. 

Print Columns 
 

$ awk ‗BEGIN {OFS = ‗\t‖}; {print $1, $2, $3}‘ sales2.dat | head-3 

1 clothing 3141 

1 computers 9161 

1 textbooks 2131 

1 

2 

2 

2 

textbooks 2131 

clothing 3252 

computers 1232 

supplies 2242 
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# sprintf.awk script 

# demonstrate sprintf command 

NR == 1 { 

Str = sprintf(― %2d %-12s $%9.2f \n‖, $1, $2, $3) 

Len = length(str) 

Print len ― ― str 

} 

$ awk -f sprintf.awk sales2.dat 

String Print:- 

There is one more print command in awk: string print(sprintf).this command uses 

the formatted print concept to combine two or more fields into one string that can 

be used as a variable later in the script. As a simple demonstration we combine the 

fields in the first record of our bookstore into one string and then print its length 

and contents. 
 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 
 

Input : 

1 clothing 3141 

1 computers 9161 

1 textbooks 2131 

2 clothing 3252 

2 computers 1232 

2 supplies 2242 

2 textbooks 1546 

Output : 

27 1 clothing $ 3141.00 
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Decision Statements :- 

Decision statements are about making decisions. We have been making decisions 

implicitly with pattern matching, but awk also provides action statements to make 

them explicitly. Regardless of how complex a decision is, however, all computer 

decisions must be reduced in a binary decision; an expression is true or it is false. 

When it is true, an action is executed; when it is false action is executed. The basic 

decision statement is the if-else statement 

The if -else statement 

The if-else statement is awk‘s decision-making statement. It looks like this: 

If (condition) then-body [else else-body] 

Condition is an expression that controls what the rest of the statement will do. If 

condition is true, then-body is executed; otherwise, else-body is executed 

(assuming that the else clause is present). The else part of the statement is optional. 

The condition is considered false if its value is zero or the null string, and true 

otherwise. 

Here is an example: 

If (x % 2 == 0) 

Print "x is even" 

Else print "x is odd" 

In this example, if the expression x % 2 == 0 is true (that is, the value of x is 

divisible by 2), then the first print statement is executed, otherwise the second print 

statement is performed. 

If the else appears on the same line as then-body, and then-body is not a compound 

statement (i.e., not surrounded by curly braces), then a semicolon must separate 

then-body from else. To illustrate this, let‘s rewrite the previous example: 

ask‘ {if (x % 2 == 0) print "x is even"; else print "x is odd‖}‘ 

If you forget the ‗;‘, ask won‘t be able to parse the statement, and you will get a 

syntax error. 
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We would not actually write this example this way, because a human reader might 

fail to see the else if it were not the first thing on its line. Statement. 

Control Statements:- 

Control Statements in Actions 

Control statements such as if, while, and and so on control the flow of execution in 

awk programs. Most of the control statements in awk are patterned on similar 

statements in C. 

All the control statements start with special keywords such as if and while, to 

distinguish them from simple expressions. 

Many control statements contain other statements; for example, the if statement 

contains another statement which may or may not be executed. The contained 

statement is called the body. If you want to include more than one statement in the 

body, group them into a single compound statement with curly braces, separating 

them with newlines or semicolons 

There are three statements that are control the execution of entire Script 

The next Statement 

The next statement forces awk to immediately stop processing the current record 

and go on to the next record. This means that no further rules are executed for the 

current record. The rest of the current rule‘s action is not executed either. 

Contrast this with the effect of the get line function That too causes awk to read the 

next record immediately, but it does not alter the flow of control in any way. So the 

rest of the current action executes with a new input record. 

At the highest level, awk program execution is a loop that reads an input record 

and then tests each rule‘s pattern against it. If you think of this loop as a for 

statement whose body contains the rules, then the next statement is analogous to a 

continue statement: it skips to the end of the body of this implicit loop, and 

executes the increment (which reads another record). 
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For example, if your awk program works only on records with four fields, and you 

don‘t want it to fail when given bad input, you might use this rule near the 

beginning of the program: 

NF != 4 { printf("line %d skipped: doesn‘t have 4 fields", FNR) > "/dev/stderr" 

next } 

so that the following rules will not see the bad record. The error message is 

redirected to the standard error output stream, as error messages should be. 

According to the posix standard, the behavior is undefined if the next statement is 

used in a BEGIN or END rule. gawk will treat it as a syntax error. 

If the next statement causes the end of the input to be reached, then the code in the 

END rules, if any, will be executed. 

The exit Statement:- 

The exit statement causes awk to immediately stop executing the current rule and 

to stop processing input; any remaining input is ignored. 

If an exit statement is executed from a BEGIN rule the program stops processing 

everything immediately. No input records are read. However, if an END rule is 

present, it is executed 

If exit is used as part of an END rule, it causes the program to stop immediately. 

An exit statement that is part of an ordinary rule (that is, not part of a BEGIN or 

END rule) stops the execution of any further automatic rules, but the END rule is 

executed if there is one. If you do not want the END rule to do its job in this case, 

you can set a variable to nonzero before the exit statement, and check that variable 

in the END rule. 

If an argument is supplied to exit, its value is used as the exit status code for the 

awk process. If no argument is supplied, exit returns status zero (success). 

For example, let‘s say you‘ve discovered an error condition you really don‘t know 

how to handle. Conventionally, programs report this by exiting with a nonzero 

status. Your awk program can do this using an exit statement with a nonzero 

argument. Here‘s an example of this: 
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BEGIN { 

if (("date" | get line date_now) < 0) 

{ 

print "Can‘t get system date" > "/dev/stderr" 

Exit 4 

} 
 

} 

Get a Line :- 

Like next, get line reads (line). Unlike next. It continues executing the script; 

It does not go back to the beginning of the body. The actions and statements 

following get line are applied to the new record just read. Its format in the 

following example; get line 

While get line is used like a statement, it is actually a function. Being a function 

gives is three powerful capabilities: 

1 the input can be directed to $0(default) or a separate variable. 

2 get line returns a value that can be evaluated. The values are: 

a. 1:record successfully read 

b. 0:end of file 

c. -1:read error 

3 the input can be read from another file. 

The awk script must have one input, either standard input or a file passed as a 

parameter. This file can be automatically processed by the script or can be read 

of how it is read, when it reaches end of file, awk passes control to the end section 

or if there is no end section, terminates the execution. 
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The get line function function can be used to read other files by using the 

redirection operator(<) as shown in the next example. 

Getline variable < file 

The variable is optional. If it is not provided, the fields are read into $0.because 

get line does not automatically jumps to the end processing at end of file when 

reading a file, you should test for a return of 0 and branch to the end processing 

when the rest of the statements are not to be processed. 

Exchange lines in a file(awk) 
 

# exchange.awk script 

# exchange lines 2 by 2 

{ 

If((get line evenline) == 1) 

{ 
 

print evenline 

print $0 

} # if get line 

Else 

print $0 

} 
 

Input : 

Line 1 

Line 2 

Line 3 

Output : 

Line 1 

Line 2 

Line 3 

$ awk -f exchange.awk 5lines.dat 
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Line 4 

Line 5 

Line 4 

Line 5 

 

 

The while Statement :- 

In programming, a loop means a part of a program that is (or at least can be) 

executed two or more times in succession. 

The while statement is the simplest looping statement in awk. It repeatedly 

executes a statement as long as a condition is true. It looks like this: 

while (condition) body 

Here body is a statement that we call the body of the loop, and condition is an 

expression that controls how long the loop keeps running. 

The first thing the while statement does is test condition. If condition is true, it 

executes the statement body. (condition is true when the value is not zero and not a 

null string.) After body has been executed, condition is tested again, and if it is still 

true, body is executed again. This process repeats until condition is no longer true. 

If condition is initially false, the body of the loop is never executed. 

This example prints the first three fields of each record, one per line. 

awk ‘{ i = 1 while (i <= 3) { print $i i++ } }‘ 

Here the body of the loop is a compound statement enclosed in braces, containing 

two statements. 

The loop works like this: first, the value of i is set to 1. Then, the while tests 

whether i is less than or equal to three. This is the case when i equals one, so the i- 

th field is printed. Then the i++ increments the value of i and the loop repeats. The 

loop terminates when i reaches 4. 

As you can see, a newline is not required between the condition and the body; but 

using one makes the program clearer unless the body is a compound statement or is 

very simple. The newline after the open-brace that begins the compound statement 

is not required either, but the program would be hard to read without it. 
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The do-while Statement :- 

The do loop is a variation of the while looping statement. The do loop executes the 

body once, then repeats body as long as condition is true. It looks like this: 

do body while (condition) 

Even if condition is false at the start, body is executed at least once (and only once, 

unless executing body makes condition true). Contrast this with the corresponding 

while statement: 

while (condition) body 

This statement does not execute body even once if condition is false to begin with. 

Here is an example of a do statement: 

awk ‘{ i = 1 do { print $0 i++ } while (i <= 10) }‘ 

prints each input record ten times. It isn‘t a very realistic example, since in this 

case an ordinary while would do just as well. But this reflects actual experience; 

there is only occasionally a real use for a do statement. 

The for Statement :- 

The for statement makes it more convenient to count iterations of a loop. The 

general form of the for statement looks like this: 

for (initialization; condition; increment) body 

This statement starts by executing initialization. Then, as long as condition is true, 

it repeatedly executes body and then increment. Typically initialization sets a 

variable to either zero or one, increment adds 1 to it, and condition compares it 

against the desired number of iterations. 

Here is an example of a for statement: 

awk ‘{ for (i = 1; i <= 3; i++) print $i }‘ 

This prints the first three fields of each input record, one field per line. 
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In the for statement, body stands for any statement, but initialization, condition and 

increment are just expressions. You cannot set more than one variable in the 

initialization part unless you use a multiple assignment statement such as x = y = 0, 

which is possible only if all the initial values are equal. (But you can initialize 

additional variables by writing their assignments as separate statements preceding 

the for loop.) 

The same is true of the increment part; to increment additional variables, you must 

write separate statements at the end of the loop. The C compound expression, using 

C‘s comma operator, would be useful in this context, but it is not supported in awk. 

Most often, increment is an increment expression, as in the example above. But 

this is not required; it can be any expression whatever. For example, this statement 

prints all the powers of 2 between 1 and 100: 

for (i = 1; i <= 100; i *= 2) print i 

Any of the three expressions in the parentheses following the for may be omitted if 

there is nothing to be done there. Thus, 

‗for (;x > 0;)‘ is equivalent to ‗while (x > 0)‘. If the condition is omitted, it is 

treated as true, effectively yielding an infinite loop (i.e., a loop that will never 

terminate). 

In most cases, a for loop is an abbreviation for a while loop, as shown here: 

initialization while (condition) { 

body increment 

} 

The only exception is when the continue statement is used inside the loop; 

changing a for statement to a while statement in this way can change the effect of 

the continue statement inside the loop. 

There is an alternate version of the for loop, for iterating over all the indices of an 

array: 

for (i in array) do something with array[i] 
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for more information on this version of the for loop. 

The awk language has a for statement in addition to a while statement because 

often a for loop is both less work to type and more natural to think of. Counting the 

number of iterations is very common in loops. It can be easier to think of this 

counting as part of looping rather than as something to do inside the loop. 

The next section has more complicated examples of for loops. 

ASSOCIATIVE ARRAYS 

An array is a table of values, called elements. The elements of an array are 

distinguished by their indices. Indices may be either numbers or strings. Each array 

has a name, which looks like a variable name, but must not be in use as a variable 

name in the same awk program. 

Introduction to Arrays 

The awk language has one-dimensional arrays for storing groups of related strings 

or numbers. 

Every awk array must have a name. Array names have the same syntax as variable 

names; any valid variable name would also be a valid array name. But you cannot 

use one name in both ways (as an array and as a variable) in one awk program. 

Arrays in awk superficially resemble arrays in other programming languages; but 

there are fundamental differences. In awk, you don‘t need to specify the size of an 

array before you start to use it. Additionally, any number or string in awk may be 

used as an array index. 

In most other languages, you have to declare an array and specify how many 

elements or components it contains. In such languages, the declaration causes a 

contiguous block of memory to be allocated for that many elements. An index in 

the array must be a positive integer; for example, the index 0 specifies the first 

element in the array, which is actually stored at the beginning of the block of 

memory. Index 1 specifies the second element, which is stored in memory right 

after the first element, and so on. It is impossible to add more elements to the array, 

because it has room for only as many elements as you declared. 
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A contiguous array of four elements might look like this, conceptually, if the 

element values are 8, "foo", "" and 30: 

+ + + + + | 8 | "foo" | "" | 30 | value + + +   

------+ -------- + 0 1 2 3 index 

Only the values are stored; the indices are implicit from the order of the values. 8 is 

the value at index 0, because 8 appear in the position with 0 elements before it. 

Arrays in awk are different: they are associative. This means that each array is a 

collection of pairs: an index, and its corresponding array element value: 

Element 4 Value 30 Element 2 Value "foo" Element 1 Value 8 Element 3 Value "" 

We have shown the pairs in jumbled order because their order is irrelevant. 

Basic Example of an Array 

The following program takes a list of lines, each beginning with a line number, and 

prints them out in order of line number. The line numbers are not in order, 

however, when they are first read: they are scrambled. This program sorts the lines 

by making an array using the line numbers as subscripts. It then prints out the lines 

in sorted order of their numbers. It is a very simple program, and gets confused if it 

encounters repeated numbers, gaps, or lines that don‘t begin with a number. 

{ 

if ($1 > max) max = $1 arr[$1] = $0 

} 

END { 

for (x = 1; x <= max; x++) 

print arr[x] 

} 

END rule: 

END { for (x = 1; x <= max; x++) if (x in arr) print arr[x] } 
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Scanning all Elements of an Array :- 

In programs that use arrays, often you need a loop that executes once for each 

element of an array. In other languages, where arrays are contiguous and indices 

are limited to positive integers, this is easy: the largest index is one less than the 

length of the array, and you can find all the valid indices by counting from zero up 

to that value. This technique won‘t do the job in awk, since any number or string 

may be an array index. So awk has a special kind of for statement for scanning an 

array: 

for (var in array) body 

This loop executes body once for each different value that your program has 

previously used as an index in array, with the variable var set to that index. 

Here is a program that uses this form of the for statement. The first rule scans the 

input records and notes which words appear (at least once) in the input, by storing 

a 1 into the array used with 

Arrays in awk 

the word as index. The second rule scans the elements of used to find all the 

distinct words that appear in the input. It prints each word that is more than 10 

characters long, and also prints the number of such words. See Chapter 11 [Built-in 

Functions], page 89, for more information on the built-in function length. 

# Record a 1 for each word that is used at least once. 

{ 

for (i = 1; i <= NF; i++) 

used[$i] = 1 

} 

# Find number of distinct words more than 10 characters long. END { for (x in 

used) if (length(x) > 10) { ++num_long_words print x } print num_long_words, 

"words longer than 10 characters" } 
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See Appendix B [Sample Program], page 119, for a more detailed example of this 

type. 

The order in which elements of the array are accessed by this statement is 

determined by the internal arrangement of the array elements within awk and 

cannot be controlled or changed. This can lead to problems if new elements are 

added to array by statements in body; you cannot predict whether or not the for 

loop will reach them. Similarly, changing var inside the loop can produce strange 

results. It is best to avoid such things. 

The delete Statement:- 

You can remove an individual element of an array using the delete statement: 

delete array[index] 

You cannot refer to an array element after it has been deleted; it is as if you had 

never referred to it and had never given it any value. You can no longer obtain any 

value the element once had. 

Here is an example of deleting elements in an array: 

for (i in frequencies) delete frequencies[i] 

This example removes all the elements from the array frequencies. 

If you delete an element, a subsequent for statement to scan the array will not 

report that element, and the in operator to check for the presence of that element 

will return 0: 

delete foo[4] 

 

 
STRING FUNCTIONS 

The awk utility contains a rich set of string functions. Although we could write our 

own functions for them, it is easier to use the built-in functions. At the same time, 

it is reasonable to expect that the built-in functions are more efficient. 



UNIX AND SHELL PROGRAMMING 

Dept. of C.S.E. RGMCET (AUTONOMUS) 

 

 

Length : 

Length returns the number of characters in the string parameter. Count includes 

whitespaces, characters (excluding newlines). 

Syntax: length (string) 

Ex: 

$ awk -f countchar.awk the raveanv1 

#countchar.awk 

# this script the number of characters in each line. 

# at the end, it prints the total numbers in the file 

 

{ 

Print len= length($0), ―\t‖, $0 

Cntchar +=len 

} 

END {print cntchar ― total characters in ―, FILENAME} 

 

 

 

OUTPUT: 

62 Once upon a midnight dreary, while i pondered, weak and weary, 

55 Over many a quaint and curious volume of forgotten lore 

62 While i nodded, nearly napping, suddenly there came a tapping, 

57 As of someone gently rapping rapping at my chamber door. 
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60 ― ‗ Tis some visitor, ‖i muttered, ―tapping at my chamber door 

28 Only this and nothing more.‖ 

35 perched, and sat, and nothing more. 

359 Total characters in the ravenv1 

Index: 

The index function returns the first position of a substring within a string. The 

substring can be a string, constant or a variable. If the substring is not found, it 

returns zero. 

Syntax: index (string, substring)Ex: 
 

$ awk -f stringindex.awk 

# stringindex.awk 

BEGIN {print ―key MISSISSIPPI --At End Key ^d‖} 

{locn = index  ($0, ―IS‖) 

Print ―‘Is‘ is found at ---‖, loon, ― in ―,$0 

Icon = index  ($0, ―Is‖) 

Print  ―‘S‘ is found at ---‖, icon, ― in ― ,$0 

Icon =index ($0, ―SIS‖) 

Print ―‘SIS‘ is found at ...‖,icon, ― in ―,$0 

Icon =index ($0, ―IIPI‖) 

Print ―‘IPPI‘ is found at ...‖,icon, ― in ―,$0 

Icon =index ($0, ―MO‖) 

Print ―‘MO‘ is found at ...‖,icon, ― in ―,$0 

} 
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Script Execution: 

Key MISSISSIPPI--At End key ^d 

MISSISSIPPI 

‗IS‘ found at---2 in MISSISSIPPI 

‗SI‘ found at---2 in MISSISSIPPI 

‗SIS‘ found at---2 in MISSISSIPPI 

‗IPPI‘ found at---2 in MISSISSIPPI 

‗MO‘ found at---2 in MISSISSIPPI 

Substring : 

Substring function is used to extract the substring from a string. The only dif 

between them is that index function returns the position of the substring while the 

substring function extracts the substring. 

Syntax: 1.substr (string ,position ) 

2.substr (string , position, length) 

If we specify the length, the function returns the substring up to the length. If we 

didn‘t specify the length it returns everything to the end of the string. Ex: 
 

$ awk -f stringsbsstr.awk 

#stringsubstr.awk 

BEGIN {print ―key  MISSISSIPPI--At End key ^d‖} 

{ 

Icon = index ($0, ―SIS‖) 

# print substr return value 

Print ―substr ($0, Icon, 3) contains: ―substr ($0, icon ,3) 
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# store return value and then print 

StringVar = substr ($0, Icon) 

Print ―Variable contains : ―, stringVar 

} # string substr 

 

 

Script Execution: 

―key  MISSISSIPPI--At End key y ^c 

MISSISSIPPI 

Substr ($0, Icon 8) contains : SIS 

VARIABLE CONTAINS :SSISSIPPI 

Split : 

Split function is used to split the string 

Syntax: 

Split (string , array) 

Split (string , array, field separator) 

In the first format , the fields in a string are copied into an array. The end of each 

field is identified by a field separator character is currently set in the system 

variable, fs. In the second format the field separator is specified as the third 

parameter. 
 

$ awk -f phonelint.awk phonebook.dat 

# phonelist.awk 

BEGIN { FS = ―\t‖  } 

{ split ($0, namephone) 
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Split (namephone[1], lastfirst, ―,‖) 

Print namephone[2], lastfirst[2], lastfirst[1] 

} 

 

 

Input : Output ; 

Black, mary 555-0583 

Devaux ,brain 555-3802 

Forouzan, behrou 555-0902 

555-0583 Mary Black 

555-3802 Brain Devaux 

555-0902 Behrou Forouzan 

 

 

Substitution: 

Most of the editor functions to substitute one string value for another. 

The awk utility is no different. its string substitution function is sub; its format is: 

Sub (regrep, replacement_string, in_string) 

The sub function returns 1(true) if the substitution was successful; it returns 

0(false). 
 

$ awk -f  stringsub.awk the raven | head -5 

# stringsub.awk 

{success = sub (/bird/, ―raven‖, $0)} 

{if (success > 0) 

# if a substitution was made 

Print NR, $0 

} # if 
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# end script 

Output: 

49 then this ebony ravean beguiling my sad fancy into smiling, 

59 ever yet was blessed with seeling ravean above his chamber door-- 

68 then the ravean said ―Nevermore‖ 

91 ―prophet‖, said i, ―thinng of evil-profit stillis raven or devil!-- 

98 ―prophet‖, said i, ―thing of evil-profit still if raven or devil-- 

Global substitution : 

This function changes all occurrence of value by using gsub 

This function is similar to the substitution the only difference is that it replaces all 

occurrence of matching the text. 

Example for global substitution 
 

$ awk -f stringgsub.awk thereven 

# stringgsub.awk 

{gsub (/tapping/, ―pounding‖, $0)} 

{  if (index ($0, ―pounding‖)) 

Print NR, $0 

} # if 

# end script 

Output: 

3 while i nodded, nearly napping, suddenly there came a pounding, 

5 ―Tis some visitor,‖ i muttered, ―pounding at my chamber door 
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24 And so faithly you came pounding, pounding at my chamber door, 

36 soon again i heard a pounding somewhat louder than before. 

Match : 

The match string function returns the starting position of the matching expression 

in the line. 

If there is no matching string, it returns 0. It sets two system variables: 

RSTART to the starting position and RLENGTH to the length of the matching text 

string. 

Its format is : 

Startpos = match (string, regexp) 
 

$ awk -f stringMatch .awk the revan | head -5 

# stringMatch.awk 

{ if (match ($0, /^.*,/) >0) 

Print NR, substr($0, RSTART, RLENGTH) 

} 

# end script 

Output: 

1 once upon a midnight dreamy, while i poundered wear and weary, 

3 while i nodded, nearly napping, suddenly there came a tapping 

4 as of someone gently rappinng 

5 ―‘Tis some visitor ,‖i mutcered 

6 Ah. 
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Toupper and Tolower : 

The last two functions we wish to discuss convert uppercase characters to their 

lowercase representation. And vice versa. Toupper function converts lower 

characters in a string to their uppercase values. Any no lowercase characters are 

unchanged. 

Similarly tolower converts uppercase characters to their corresponding lowercase 

values without changing non uppercase letters. 

Format as : 
 

$ awk -f formatunix.awk formatunix.dat 

# formatunix.awk 

# this script reformats all spellings of unix to uppercase. 

{ 

Match ($0 , / [Uu]nix/) 

Upr = toupper (substr($0, RSTART, RLENGTH)) 

Gsub (/[Uu]nix/ ,upr) 

Print $0 

} 

Input: 

This is the first line of the format unix file. 

Unix is a great system. 

Many universities requires unix 

Output : 

This is the first line of the format unix file. 

Unix is a great system. 
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Many universities require unix. 

 

 

MATHEMATICAL FUNCTIONS 

For information on these functions we suggest that you refer to a good C text 

Other awk functions 

Function Comments 

Int 

Rand(). 

Srand(seed) 

 

 
Cos(x) 

Exp(x) 

 

 
Log(x) 

Sin(x) 

Sqrt(x) 

Trancates floating-point value to 

integer. 

Returns next random number in series; 

range 0...1 

Seeds random number series.seed 

should be a prime number 

Returns cosine 

Returns e^x. 

Returns natural logarithm(base e ) of x. 

Returns sine of x. 

Returns square root of x. 

 

USER-DEFINED FUNCTIONS 
 

The awk allows the user to write its own functions. A function defined by the user 

to perform a specific task is called a user-defined function. The functions in awk 

are same as the functions in ‗C‘ programming language. 
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Syntax 
 

Function function_name ( parameter_list) 
 

{ 
 

#function body 
 

#return statement is optional 
 

} 
 

A function definition consists of a function header, function, function name with 

the expected list of parameter and the function body. Each parameter in the 

parameter list is separated by a comma (,). The function body consists of one or 

more statement. A function may return a value using the return statement, the 

return statement is optional in the function body. There should be no space 

between the function name and the opening parenthesis of the parameter list in the 

function definition. 
 

A function is called with the function name and the list of arguments accepted by 

that function in the parenthesis. 
 

function_name(arguments list) 
 

The arguments list must be separated by a comma (,). There should be no space 

between the function_name and the opening parenthesis of the arguments list in the 

function call. 
 

Example: 
 

The awk program writes a user-defined function to determine the maximum of two 

numbers. It reads the input from keyboard. 
 

$ awk –f Max.awk Inputfile.txt 
 

#Body Section 
 

{ 
 

max = maximum($1, $2) #function call 
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print ―maximum of ― $1 ―and‖ $2 ―is‖ :‖max 
 

} 
 

function maximum(str1, str2) #function definition 

if(str1 > str2) 

return str1 
 

return str2 #else is not required 

#because return 

} #return only one value 

Input 

300 200 
 

ASH SHAZ 
 

Ctrl+d 

OUTPUT 

Maximum of 300 and 200 is: 300 

Maximum of ASH and SHAZ: SHAZ 

 

 

USING SYSTEM COMMANDS IN AWK 
 

System command(utilities)can be used in an awk script in three ways 
 

1) Pipes 
 

2) Loops 
 

3) System function 
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Using pipes 
 

The pipes allow the awk script to use the unix command whose output is only one 

line such as date command. The command is enclosed in double quotes and its 

output is piped to the script. The get line command after the pipe symbol is used to 

read the pipe output. 
 

Syntax : ―command‖ | get line 
 

Example : the awk program prints the current date at the begging of the report 
 

$ awk –f Date.awk 

#Begin section 

BEGIN 

{ 
 

―date‖ | get line 
 

Prints ―DATE :‖ $3 , ― / ― $6 #dd/mm/yy 
 

} 
 

 

 

Output : 
 

DATE : 08/April/2015 
 

The above example, the awk script uses the date command which return the current 

date and its output is only one line. 
 

$date 
 

Tue April 08 10:37:30 PST 2015 
 

The script consists of only BEGIN pattern .it does not have the awk body and the 

END pattern. 
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Using loops 
 

When the output from the system command result in multiple line, a loop must be 

used to read the lines. 
 

Example: 
 

Prints the file name and its permissions on the system. 
 

$ awk -f Perms.awk 

#BEGIN section 

BEGIN 

{ 
 

while (― ls -1 myfile.ksh ― | get line) 

#files permission and filename(NF) 

print($1, $NF) 

} 
 

Output 
 

-rwxr –xr –x myfile.ksh 
 

Using system function 
 

The system function executes any unix command passed to it as an argument and 

returns the value ‗0‘ (true) or ‗1‘ (false). 
 

Syntax: 
 

System(―command‖) 
 

Example : 
 

The example given below clears the screen and then displays the current date at the 

beginning of the output 
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Is displayed on the new screen. 
 

$ awk –f System.awk 

#BEGIN section 

BEGIN 

{ 
 

system(―clear‖) #clears the system 

system(―date‖) #prints todays date and time 

} 
 

Output 
 

Tue April 08 11:04:00 PST 2015 
 

APPLICATIONS 
 

Phone List 
 

Given file contains the name, address, and phone number. 

Kirankumar 

2131 main street 
 

Silicion valley, CA 95555 

(555) 555-0984 

As you can see by the example, a person‘s entry is identified by a blank line after 

it. This design allows for, two, or more address lines. Our awk script begins by 

setting the field separator (FS) and record separator (RS) in the begin section This 

makes each line in the file a field and each group of lines a record. The awk utility 

then reads a complete address at one time, putting each line in a separate buffer .To 

print the name and address, we simple print, we simple print the first field($1) and 

the field as designated by the number of field ($NR). The resulting code. 
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Input: 
 

John Eagle 
 

2123 Old Wagon Road 

Big Lake, WY 55545 

(123) 555-5523 

Melissa Hiakawa 

1523 17 th Avenue 

San Francisco,CA 95123 
 

(455)555-1837 
 

Amanda Trapp 

9741 Oak court 

Silicon Valley, CA 95222 

(408)555-7147 

Output: 
 

John Eagle (123) 555-5523 
 

Melissa HIAKAWA (455) 555-1837 
 

Amanda Trapp (408) 555-7147 
 

Count lines and word 
 

Application to count the number of lines and words in a file. 
 

$ awk–f countWdslns.awk TheRavenv1 
 

#countWdslns.awk script 
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BEGIN (print ―record \twords ―) 

# body section 

{ 
 

Print(NR,‖: \t ―,NF ,$0) 

Words +=NF 

} #Body section 

END 

{ 
 

print(―\nTotals:‖) 

print(―words:\t‖ words) 

print(―lines:\t‖ lines) 

} #end script 

Output 

Record words 

1: 11 once upon a midnight, while I pondered, weak and weary. 

2: 10 over many a quaint and curious volume of forgotten lore. 

3: 10 while I nodded, nearly napping, suddenly there came a tapping. 

4: 10 as of someone gently rapping, rapping at my chamber door. 

5: 10 ― ‗Tis some visitors, ―I muttered, ―tapping at my chamber door. 

6: 5 only this and nothing more.‖ 

7: 6 Perched, and sat, and nothing more. 
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Totals 

Words: 62 

Lines : 7 
 

Print Line Following a Blank Line 
 

To print the line following a blank line, we need to use a flag. A flag is a variable 

that keeps track of a pervious event. When a flag is true(1), we print a line and turn 

it off. When it is false(0) we don‘t print. 
 

$ awk -f blankln.awk The Raven | head -5 
 

# blankln.awk script 
 

flag == 1 { print $0; flag =0} 
 

$0 ~/^$/ {flag = 1} 
 

Output 
 

Ah, distinctly I remembered it the black December; 
 

And the, silken, sad, uncertain rusting of each purple curtain; 

Presently my soul grew stronger; hesitating then no longer, 

Deep into that darkness peering, long I stood there wondering, fearing, 

Back into the chamber turning, all my soul within me burning, 

 

 

Print Line Before a Blank Line 
 

To print line before a blank line, we must save line in a variable. We 

will then have it when we find a blank line. The solution that we 

guard against the first line in the file begin blank using an and expression. 
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Output 
 

And the, silken, sad, uncertain rusting of each purple curtain; 

Presently my soul grew stronger; hesitating then no longer, 

Deep into that darkness peering, long I stood there wondering, fearing, 

Back into the chamber turning, all my soul within me burning, 

Merge files 
 

The awk command to merge two files is below: 
 

$ awk -f merge.awk 
 

BEGIN 
 

{ 
 

while((get line first < ―5lines.dat‖)>0\ 

&& (get line second < ―7lines.dat‖)>0) 

{ 
 

print first 

print second 

} 
 

while (( get line first < ―5lines.dat‖) >0) 
 

{ print first } 
 

while (( get line first < ―7lines.dat‖) >0) 
 

{ print second } 
 

} #BEGIN END of SCRIPT 
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INPUT : 5lines.dat INPUT: 7lines.dat 

line 1 line A 

line 2 

line B 

line 3 line C 

line 4 line D 

line 5 line E 

line F 

line G 
 

OUTPUT 
 

line 1 

line A 

line 2 

line B 

line 3 

line C 

line 4 

line D 

line 5 

line E 

line F 
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line G 
 

AWK AND GREP 
 

The grep or egrep utility finds and prints all lines in a file that match or do not 

match a regular expression. This can also be done using the awk utility. That is 

whatever we can do using awk but the reverse is not possible. The awk is not more 

powerful utility. However, grep is much faster and more efficient than awk. 
 

Let us consider the following two situations to see how awk can be used instead of 

grep. 
 

1) Lines matching a regular expression . 
 

2) Lines not matching a regular expression. 
 

Lines matching a regular expression : 
 

With grep or egrep, it‘s simple to find a that a match a regular expression. With 

awk, need to use the print statement. 
 

Syntax 
 

grep `regular_expr` input _file 
 

awk `$0 ~/regular_expr/ {print $0}` input_file 
 

Example 
 

$ grep ‗[A-Z].*[A-Z]$‘ info.dat 
 

$ awk ‗$0~/^[A-Z].*[A-Z]$/ {print $0}‘ info.dat 
 

Lines not matching a regular expression: 
 

With grep, we need to to use the inverse output option(-v) to find lines that do 

match a regular expression. The awk we need to again use the print print statement 

but complement the address (!~). 
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Syntax 
 

grep –v `regular_expr` input _file 
 

awk `$0 ~/regular_expr/ {print $0}` input_file 
 

Example 
 

$ grep ‗[A-Z].*[A-Z]$‘ info.dat 
 

$ awk ‗$0~/^[A-Z].*[A-Z]$/ {print $0}` input_file 
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 Korn Shell (ksh) is a Unix shell which was developed by David Korn at Bell 

Labs in the early 1980s and announced at USENIX on July 14, 1983. The 

initial development was based on Bourne shell source code. 

 It is a dual utility. 

(1) Interpreter: It reads, interprets and executes user commands. 

(2)Programming Language: To write shell scripts. 

KORN SHELL FEATURES 

(i) Streams: - i/p, o/p, error streams. 

(ii) Redirection: - input (<), output (>, >>,>|), error (>,>|,>>) 

(iii)Pipes:-cmd1/cmd2 

(iv) tee:-send o/p to a file and a monitor. 

(v) Combining commands:-sequenced, grouped, chained, conditional. 

(vi)Command line editing:-Edit a previous command and previous file. 

(vii)Quotes:-Back slash (/), single quotes (‗‗), Double quotes (――) 

(viii)Command Substitution :-$( command) 

(ix) Jobs: - (a) Foreground  (b) Background 

Suspend-ctrl+z Suspend-stop %Job No 

Resume-fg Resume-bg %Job No (~)bg 

Terminate-ctrl+c Terminate-kill %JobNo 

Jobsto List 

http://en.wikipedia.org/wiki/Unix_shell
http://en.wikipedia.org/wiki/David_Korn_(computer_scientist)
http://en.wikipedia.org/wiki/Bell_Labs
http://en.wikipedia.org/wiki/Bell_Labs
http://en.wikipedia.org/wiki/USENIX_Annual_Technical_Conference
http://en.wikipedia.org/wiki/Bourne_shell
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(x) Aliases:-alias name-command namecreate 

alias - list of aliases 

TWO SPECIAL FILES 

In UNIX there are two special files .They are 

(i)Trash File 

(ii)Terminal File 

(i) Trash File: 

 It is a /dev/null. 

 It is used for deleting data. It is existed in device (/dev) directory. 

 Its contents are always employed immediately after receiving data. 

 There is only one trash file in the system and it is owned by the super user. 

 It is a character special file. 

 It can be used as a both source and destination. 

 When it is used as a source, the result is always EOF because it is always 

empty. 

(ii) Terminal File: 

 It is denoted by /dev /tty. 

 It is found in the device (/dev) directory. 

 It represents the terminal of each user. 

 Each user has permission to read and write it. 

 It can be used as source and destination. 

 It is a character special file. 

 It represents a terminal, it cannot store data. 
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VARIABLES 

 It is a location of memory where values can be stored. 

 In Korn shell all data stored as strings. 

 Variables are of two types. 

I. User defined variables 

II. Predefined variables 

 Predefined variables are further divided into two types. 

I. Shell variables 

II. Environment variables 

User-defined variables:- 

 These are created by the user. 

 The variable should not be the predefined variable name. 

 Each variable must have a name. It starts with either alphabet or underscore. 
 

Variables 

User-defined 

variables 

Predefined 

variables 
 

 

Shell variables Environmental 

variables 

VARIABLES 

Pre-defined variables:- 
 

 These are either shell or environment variables. 

 The shell variables are used to configure the shell. 
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 The environment variables are used to configure the environment. 

Storing values in variables:- 

 To store a value in a variable we use assignment(==) operator 

 There can be no spaces before and after the assignment operator. The 

variable, the operator and the value must be coded in sequence, immediately 

next to each other. 

var =7 

var =UNIX labnothing stored in the variable 

Var=‖UNIX lab‖UNIX lab 

 

Accessing the value of a variable:- 

 To access a value of a variable the name of the variable must be preceded by 

a dollar sign($). 

 The variable name dollar sign($)should not be confused with the system 

prompt . 

 Values can be used anywhere in a string. 

Ex:- (i) var=5 

Print $var 

(ii)var=5 

Count=$var 

 

 
Null Variables:- 

If we access a variable that is not set, the value that we receive is known as null 

value. 
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Ex: Y= 

Y=‖ ― 

Y=‘ ‗ 

Unsetting a variable:- 

To remove the value of a variable by using unset . 

Ex: x=1 

Print $x 1 

Unset x 

Print $x

Storing Filenames:- 

 A file name is also stored in a variable. We can use wild cards also. 

 The shell stores the file name including the wild card in the variables 

without expanding it. 

 When the value is used the expansion takes place. 

Ex: $Filename=‖UNIX‖ 

 

Storing File Contents:- 

To store the contents of a file a variable for processing. 

Two steps are required to store the file. 

 Create a copy of the file on standard o/p using the cat utility. 

 Using command substitution, convert the standard o/p contents to a string. 

Syntax: 

Var_name=$(cat filename) 
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Storing Commands in a variable:- 

Storing commands in a variable works only with simple commands. If it is 

complex. The command will not work. 

Syntax: 

Var_name =‖command with (or) without wildcards‖ 

Read-only variables:- 

To create a variable for only read purpose, because you will not change the 

variable value. 

Syntax:- 
 

Read-only variable list 

Exporting a variable:- 

 The process of creating another shell is known as forking a shell. 

 In UNIX, if we create a variable in one shell, that variables will not use in 

another variable. 

 If you create a variable in one shell, that variable will work in any shell by 

using exporting the variable. 

Syntax: export variable_list 

We can export multiple variables with one comment. 

 

 

 

 
Variable Attribute: The typeset Command:- 

This command is used for character formatting and justification .Once a variable is 

associated with an attribute, it controls the variable‘s contents and formatting. 
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Syntax:- 

Typeset-attribute variable name 

l lower case letters 

U upper case letters 

I integer 

Rn Right justification 

Ln left justification 

X automatically export 

To remove an attribute from a variable. 

typeset + attribute variable name 

OUTPUT 

The output statements in korn shell are the print &echo 

In most cases we use the print, because it is faster than echo. 
 

 
print 

  
options 

 
Arguments1 .....................argumentn 

 -n no newline  

 

 
$time 

 

 
THE Print COMMAND 

The print command can create a file from its arguments. Those arguments are 

either strings or variables.The print command will allow all escape sequences. 

4:30pm It is now 4:30pm Print “It is now $time” 
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INPUT 

The read command reads a line and stores the words in variables. It must be 

terminated with the return and the input line must immediately follow the 

command. 

Syntax: read [options] var1, var2--- 
 

 

Variable1 

 

 
Variable2 

 

 
Variable3 

Variable4 

 

THE FORMAT OF read COMMAND 

The read command will read input in two ways. 

(i)Reading Word by Word (ii)Reading Line by Line 

 In reading word by word the words are the characters separated by spaces or 

tabs.1st word stores in 1st variable and so on………. 

 The read command parses the input string into words. 

 If there are more words than these variables, all extra words are stored in the 

last variable. 

time 

the 

read 
is 

now 

-r:ignore newlines 
 

-u:stream descriptor 

Now is thetime keyboard 

Variable1 ............ variablen options read 

Read variable1 variable2 variable3 variable4 
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Exit status 

MONITOR arguments options command 

 If there are less words than those variables, the unmatched variable will store 

the null value. 

 The read command reads only the first line from the keyboard or file. 

EXIT STATEMENT OF A COMMAND 

 In Korn shell when a command is executed, it returns a value known as the 

exit status of a command. 

 The exit status is stored in a variable with a name of (?). 

 The exit status is accessing using the name $? 

 If a command completes successfully it returns zero i.e. true otherwise it 

returns false i.e., non-zero value. 

Syntax: $command [options] arguments 
 

 

 

 

 

 

 

 

 
 

$? 

EXIT STATUS OF A COMMAND 

EVAL COMMAND 

The eval command is used when the korn shell needs to evaluate a command twice 

before executing it. 

Syntax: eval print var_name 
 

 

 

Ex: x=23 x=23 x=23 

Y=x y=x => y=x 
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Print $y $x print \$$y eval print \$$y 

X 23 $x 23 

Environment Variables: 

These variables control the user environment. 

(i) CDPATH: 

It contains a list of path names separated by colon (:) 

Ex: $HOME: /bin/user/files 

: Current working directory 

$HOMEhome directory 

/bin/user/filesother directory in the list 

(ii) HIST FILE: 

It stores the commands that you have entered at the shell prom. 

Its size is set by the history file (HIST FILE) variable 

The size of the history file is altered by using the HISTFILE. 

(iii) HOME:- 

It contains the path to your home directory. The default is your login directory. 

The path for the HOME variable will be altered. 

(iv) LOGNAME:- 

It contains the login name of the user as found in the passwd file.It can be used to 

display the name of the user. 

(v) MAIL:- 

It contains the absolute pathname of the user‘s mail box.If a mail is received, it 

stores it in the file until the user is ready to read it.The file name is same name as 

the user‘s login name. 
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(vi) PATH:- 

It is used to search a command directory; the entries are separated by colon (:) 

(vii) PS1 (primary prompt):- 

It uses the primary prompt when it expects a command. 

The default is the dollar ($) sign for the korn shell. The super user sign is (#). 

(viii) PS2 (Secondary prompt):- 

It is used whenever the command not completely coded on the first line. 

By default its sign is greater than the character (>). 

(ix) PS3 (Third prompt):- 

It is used when the user wants to enter the data in the selected loop.The default sign 

os the #? But we can change if necessary. 

(x) PS4 (Fourth prompt):- 

It is used to identify the debugging command at the beginning of each expression. 

Its sign is plus (+). 

(xi) REPLY:- 

The shell uses REPLY when nonspecific input variable is specified for user input. 

$read 

Hai 

$print $REPLY 

Hai 

(xii) SHELL:- 

It holds the path of your login shell. 
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(xiii) TERM:- 

It holds the description for the terminal you are using. 

 
 

(xiv) Display Variable:- 

To display value of an individual variable by using print. 

$print $var 

To display the variables those are currently set, with the set command. 

$set -o 

Options:- 

(i) All export:- 

It is the set. All variables are automatically flugged for exporting when they are 

assigned a value. 

(ii) emacs (or) VI:- 

To specify the editor is used in the korn shell either VI (or) emacs. 

(iii) ignore of:- 

If the end of file (ctrl+d) is entered in the command line, the shell terminates. 

To disable this action, you turn on the ignored action. 

(iv) no clobber:- 

When o/p or errors are directed to a file that already exists the current file is 

deleted and replaced by a new line. 

To prevent this action we set the no clobber action. 

(v) noexec:- 

To check the syntax of the script before we run it. 
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(vi) noglob:- 

It controls the expansion of the wild card tokens in a command. 

Noglob is in ON state,it ignores the wild card entries. 

(vii)Verbosity:- 

This option shows command before they are executed by the shell. It is useful 

when debugging the script. 

(viii) Execute trace:- 

The xtrace option displays the command with a pus sign(+) and the evaluation of 

the expression in each step of a script. 

(ix) Handling options:- 

To customize or shell environment, we need to set, unset and display options. 

Set -0 options 

Set +0 option 

Set -0 display all 
 

Startup Scripts:- 

Each shell uses one or more scripts to initialize the environment when a session is 

started. The korn shell uses three startup files. 

(i)System Personal File (ii)Personal Profile File (iii)Environment File 

(i) System Personal Files:- 

 This file is stored in /etc. directory. 

 It is maintained by the Sys Admin. 

 It contains general commands and variables settings that are applied to every 

user of the system at login time. 

 It is an only read-only file. 
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(ii) Personal Profile File:- 

 It is referred as ~/profile. 

 It is an optional file that is run immediately after the system profile file. 

 The user will have to change the permission for the personal profile file. 

(iii) Environment File:- 

 The korn shell allows the users to create an ENVIRONMENT file 

containing commands that want to be executed to personalize their 

environment. 

 The pathname of the environment file must be stored in the ENV variable. 

Startup Process:- 

 

Start shell 
 
 
 
 
 

   no  Login 

shell 

yes 

 

 

Execute 

/etc/profile 
 
 

 

Execute 

~/.profile 
 

Execute 

Environmental file 
 

. 

. 

KORN SHELL STARTUP PROCESS 
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Command History: 

 The korn shell had both history file and history command. 

 The history file name is ~/.sh-history.The size of the file is 128. 

 The size of HISTFILE variable can be changed either larger (or)smaller. 

History Command:- 

 The formal command for listening, editing and executing command from 

history file in the fc command. 

 The history command is executed without any options it lists last 16 

commands. 

Syntax: 

History --- lists last 16 commands 

History -n --- list last 16 commands without command numbers 

history N  ---lists commands starting with number N 

History -r ---lists commands in reverse order 

History start ---lists commands from most recent start command 

Redo Command:- 

 Any command in the history file can be re-executed using the redo 

command(r). 

 To specify the command to be re-executed by using its command number 

(or) symbolically by listing a command (or) a partial command. 

Syntax: - r command number 

r-2 it reuses the command last to 2nd 
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COMMAND EXECUTION PROCESS 

Command execution is carried out in six sequential steps. 

These steps are recursive. 

(i) Command Parsing:- 

It parses the commands into words. It uses white spaces as delimiters between the 

words. It replaces two or more spaces. 

(ii) Variable Evaluation:- 

When a variable name is found, its value replaces the variable name. 

(iii)Command Substitution:- 

In this one, the command is executed and output is converted to the string. Here the 

command name is replaced by $(UNIX command) 

(iv) Redirection:- 

The shell checks the command for redirected files. Each redirected file is verified 

by opening it. 

(v) Wild Card Expansion:- 

When filename contains wild cards, the shell expands and replaces them with their 

matching filenames. 

(vi) Path Determination:- 

The shell uses the PATH variable to locate the directory containing the command 

code. The command is now ready for execution. 
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BASIC SCRIPT CONCEPTS 

 A shell script is a text file that contains executable commands. 

 We can execute any command virtually at the shell prompt, long sets of 

commands that are going to be executed more than once should be 

executed using a script file. 

Script Components 

Every script has three parts: 

I. Interpreter Designator Line 

II. Comments 

III. Shell Commands 

Interpreter Designator Line: 

 The shell runs the script, reading it and calling the command specified by 

each line in turn. 

 The first line of the script is the designator line; it tells UNIX the path to the 

appropriate shell interpreter. 

 The interpreter designator line begins with a pound sign (#) and a bang 

operator (!) i.e. #! 

If this line is omitted, UNIX will use the interpreter for the current shell 

which may not be correct. 

The system name for the korn shell is ksh, and then the designator line is #! 

/bin/ksh (or) #! /usr/bin/ksh. 

Comments: 

 Comments are the documentation we add in a script to help us 

understand it. 

 The interpreter does not call them at all, it simply skips over them. 

 Without comments, we may not remember why we chose the commands 

we used (or) what a complex pattern does. 
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 These are identified with the pound sign (#).It supports line comments. 

 When the pound sign is coded at the beginning of the 

Line, the entire line is a comment. 

 When it is coded after a command, then command is processed by the 

interpreter, but the rest of the line starting with the pound sign is 

skipped. 

 We recommend that each script contain comments at the beginning to 

identify its name and purpose. 

Shell Commands: 

In korn shell the commands are enclosed in the script file. 

When the script is executed, each command is executed in order from the first to 

the last. 

Command Separators: 

 Shell uses two tokens to separate commands: 

1. Semicolon 

2. New line 

 While we may use the spaces to make the commands more readable they 

are not separators. 

 When a shell parses a script, it reads characters until it sees command 

separators. If then executes the command and the result is created. 

Ex: cmd1; cmd2 

(Or) 

cmd1 

cmd2 

 
Blank Lines: 

 Command separators can be repeated. When the script detects multiple 

separators, it considers them just one. 

 This means that we can insert multiple blank lines in a script to make it 

readable. 
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Combined Commands: 

We use the combined commands in the form of sequenced, 

Group, conditional and chained methods. 

Making Scripts Executable 

 To check every script is executable for user, group (or) others by using the 

chmod command. 

Executing the Script: 

 After the script has been made executable, it is a command and can be 

executed just like any other command. 

 These are the two methods of executing it: 

i. An independent command 

ii. An argument to a subshell command 

Independent Command: 

 We do not need to be in the korn shell to execute a korn shell script as long 

as the interpreter designator line is included as the first line of the script. 

 When it is UNIX uses the appropriate interpreter is called by the designator 

line. 

 To execute the script as an independent command , we simply use 

$script_ name 

Child Shell Execution: 

The child shell execution is done by the shell before the script name as 

$ksh script_ name 

 Print active login names:-who/awk ‗{print $1}‘ 

 Extract lines:-head -47 file| tail +42 > file2 

 Insert lines into another File: 

head -5 file1 > file2 

head -5 file3|tail +3 >> file2 

tail +6 file1 >> file2 
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Script Termination: 

 A script encounters a condition that does not allow it to continue processing 

.When that happens, it must stop. 

 The exit command terminates the script and sets the exit status. It can be 

used with numeric argument (or) without an argument. 

Arguments and Positional Parameters: 

 Shell scripts are more useful when they are generalized. 

 A generalized script can be used in many different situations without 

change. 

 Arguments are user-supplied data that follow the script name on the 

command line and are input to the script. 

 Positional parameters are predefined memory variables in the shell 

script.There are nine positional parameters, labelled $1, $2, $9. 

 The advantage of using arguments and positional parameters is that we do 

not have to rewrite the extract script each time that we want to extract lines 

from a different file (or) store the output in a different file. 

$head -$3 $1 | tail +$2 >$4 

file1 file2 42 47 file3 

EXPRESSIONS 

 Expressions are a sequence of operators and operands that reduces to a 

single value. 

 Expressions are divided into 4 categories. 

i. Mathematical 

ii. Relational 

iii. File 
iv. Logical 

EXPRESSIONS 
 

EXPRESSION FORMS 

LOGICAL FILE RELATIONAL MATHEMATICAL 
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Mathematical Expressions: 

 In these expressions in the korn shell use integer operands and mathematical 

operators command to calculate a value. 

 Mathematical operators are used to compute a numerical value. The different 

mathematical operators are +,-,*, /, %. 

 To evaluate a numerical value in the korn shell, we must use either the 

expression or set command. 

 The expression and set command to evaluate expressions and store the result 

in another variable. 

Ex: set x=4+16 

That may be used instead of set command 

Ex: ((x=4+16)) 

Relational Expressions: 

 Relational Expressions compare two values and return logical values such 

as true (or) false. The logical value depends on the values being compared 

and the operator being used. 

 The relational operators are used for numeric interpretation of data are >, 

<,>=, <=, ==. =. 

 The relational operators are used for string 

interpretation is =, =,-n,-z. 

 The string equal and not equal logical operators support patterns for the 

second operand. The different patterns are 

String – must exactly match the first operand 

? –matches zero or one single character 

[…] – matches one single character in the set 

*-repeats pattern zero or more times 

? (p1/p2/…)-matches zero or one of any of the pattern 

@ (p1/p2/…)-matches exactly one of the pattern 

*(p1/p2/…)-matches zero or more of the pattern 

+ (p1/p2/…)-matches one or more of the pattern 

! (p1/p2/…)-matches anything except any of the pattern 

Note:- 

We can use either the test command inherited from the Bourne shell (or) 

one of two test operators, ((...)) (interpreter data) (or) [[...]] (string data). 
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The variables will be preceded by the ‗$‘ sign at the time of evaluation. 

File Expression: 

 File expression use file operators and the test command 

to check the status of a file. A file status includes characteristics such as 

open, readable, writable (or) executable. 

 The different file operators are: 

-r file – To check it is readable (or) not 

-w file - To check it is writable 

-x file - To check it is executable 

-l file - To check it is symbolic link file 

-f file - To check it is regular file 

-s file - To check it exists and length is greater than zero 

-d file - To check it is directory file (or) not 

file1 –ot file2 – The file1 is older than file2 

file1 –nt file2 – The file1 is newer than file2 

To test the file command using [[….]] 

Logical Expressions: 

 These are used to evaluate to either true or false .There are 3 logical 

operators are used - &&, ||, 

 To test logical operands we use [[…]] 

Decision Statements: 

 To use these statements we know how to execute a set of commands based 

on exit status of a command (or) 

Test expression. 

 The form shell has two different statements that allow us to select between 

two or more alternatives. 

i. If –then-else statement 

ii. Case statement 

If-then-else statements: 

 In many languages it used to evaluate a data. In korn shell the exit value 

from a command is used as the test. 
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 When the exit status is zero, the then set of commands is executed. When 

the exit status is one, the else set of commands is executed. 

 Each if-then-else statement ends with the keyword fi. 

 The command in the if evaluation can be chained; i.e. there can be more 

than one command. When multiple commands are chained the condition 

evaluated is the exit status of the last command in the chain. 

 The if-then-else statements use the test command operators are ((….)) and 

[[…]] 

If without else: 

 To make a test that requires an action only if the test is true .No action is 

required if the test is false. 

Syntax: if control command 

Then 
 

fi 

Else without if: Null command: 

 When there are no true actions in the if-then-else, we use 

What is called the null command for the true action? 

 The null command is a colon (:). 

Syntax: if control command 

then 

. 

. 

else 
 

 

fi 

Multiway Selection Statement: 

 This is used for to select one option for the multiple options 

 The case statement is the switch statement 

 The case statement matches the pattern also 
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Repetition: 

• This is known as looping 

• A loop is an action (or) a series of actions repeated under the control of loop 

criteria written by the programmer 

• Each lop test the criteria. If the criteria are valid, the loop continues; if it 

tests invalid, the loop terminates. 

• The repition is explained in two ways : 
 
 

 

 

 

 

 
LOOP CONSTRUCTS 

 

 
Command –Controlled loops:- 

• In these loops, the execution of a command determines whether the loop 

body executes (or) not. 

• The syntaxes for the Command –Controlled loops is 

• While Command until loop 

While Control Command  until Control Command 

do do 

A1 A1 

A2 A2 

A3 A3 

done done 

LOOPS 

until while 

COMMAND 

CONTROLLED 

select For….in 

LIST 

CONTROLLED 
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List Controlled loops: 

• It has a control list. The number of elements in the list controls the number 

of iterations. 

• If list has 5 elements, the loop executed 5 times. 

• The syntax for loop is 

For variable in list 

do 

A1:A2: 

Select loop:- 

• It is a special loop designed to create menus. A menu is a list of options 

displayed on the monitor. The user selects one of the menu options. Which is 

then processed by the script 

• Syntax :- 

Select var in list 

do 

Case $var in 

a1) 
 

; ; 

a2)    

; ; 

A3)    

; ; 

esac 

done 

• In select loop. The prompt is changed to ps3 for the user response. 

• By default. The interpreter generates a menu for us. 

• The user response is stored in two different forms. 

• 1)Either REPLY variable (or) 

• 2) User‘s variable in select loop. 

• There is no way to get out of the loop, if never ends. 

Background loops:- 

• If any loop will execute in background, we add an address (or) operator of 

the end of the loop after the old done. 

• Syntax :- 

• while Control Cond 
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do 

 

 

done & 

Loop Redirection:- 

• Input from a file can be redirected to aloop and the output from a loop can 

be redirected to file 

Input Redirection:- 

• To redirect input from a file to a loop stmt 

• The only while and until loops supports input redirection. 

• Syntax :- 

• while Control Cmd   until Control Cmd 

do (or) do 

. . . . . . . . . . 

done <filename done <filename 

Output Redirection:- 

• The output from aloop can be redirected to a file by coding the redirection at 

the end of the loop. 

• The while, until and for .... in loops supports the output direction 

• Syntax :- 

•  while Control Cmd until Control Cmd for var in 

list 

do do do 

. . . . . . . . . . . . . . 

done >file done >file done >file 

Loop piping:- 

• Loop input and output can also be piped. To pipe input to a loop we place 

the pipe before the loop statement.To pipe output to another command, we 

place the pipe after the loop. 

Input piping :-( while and until) 

The Syntax:- 

Command/while read  Command/until read 

do do 

. . . . . and . . . . . 

done done 
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Output piping :- (while, until and for . . . in) 

Syntax:- 

While . . . . until. . . . for. . . . 

do do do 

. . . . . . . . . . . . . . . 

done/Command done/Command done/Command 

 

 
PARAMETERS AND VARIABLES 

Special parameters 

• The kern shell script can have four other special parameters, there are 

$0,$#,$* and $@ 

i) Script Name:- 

• The script name parameter ($0) holds the name of the script 

• It is a useful when a script calls another script. 

• When a script needs to issue an error message, if can includes its name as 

part of the message. Having the script name in the message clearly identifies 

which script had a problem. 

$ksh Name.scr  1 2 3 4 

$0 

ii) Number of Arguments:- 

• It holds the number of arguments passed to the script.It is referred as($#) 

$ksh Name.scr 1 2 3 4 

 
$0 $# 

All parameters :- ($x and $E) 

• These two special parameters combine the nine positional parameters into a 

string. They can be used with (or) without quotes. 

All parameters without quotes: 

• When we use $* and $ e without quotes. They create a list of parameters. 

• The number of elements in the list is the same as the number of arguments. 

Eg: for var in $* (or) $e 

do 

print $var 

done 
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$ksh loop.scr UNIX ―lab java‖ lab 

UNIX 

Lab 

Java 

Lab 

 
All parameters with Quotes:- 

 

• When all parameters tokens are used inside the quotes. Their behaviors are 

different. 

• The  quoted  token  (―$*‖)  means  combine  all  arguments  into  one  single 

string. 

• When used as a list, the list has only one member, a string containing all 

arguments. 

• The  quoted  string  token  (―$e‖)  means  it  creates  a  list  in  which  each 

argument is a separate string. 

Using ―$*‖ UNIX Lab java lab 

―$e‖ UNIX 

Lab java 

lab 

 

 
CHANGING POSITIONAL PARAMETERS 

• The positional parameters can be changed by using two commands : 

i) Set Command 

ii) Shift command 

i) Set Command:- 

• The positional parameters can be changed within a script only by using the 

set command values can be directly assigned to them. 

• To assign values to the script positional paramters, we must use set. 

• The set command parses an input string and places each separate part os the 

string into different position parameters. 

• If the internal field separator is set to the default set parses to words. 

• Syntax :- set ―1  2‖ (or) set 1 2 
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ii) Shift command:- 

• The Shift Command moves the values in the parameters towards the 

beginning of the parameter list. 

• When we shift, we move each parameter to the left in the list. 

• If shift does not have a parameter, it assumes shift 1. 

 
 

 
ARGUMENT VALIDATION 

• Anything that can be validated should be conformed before it is used. 

• Argument validation can be done in two ways: 

i) Number of Arguments Validation 

ii) Type of Argument Validation 

 
i) Number of Arguments validation:- 

• Some scripts use a fixed number of arguments and variable number of 

arguments 

• Even when the number of arguments is variable, there is usefully a minimum 

number that is required. 

• Both these args are validated by using the number of argument parameter. 

 

ii) Type of Argument validation:- 

• After th extract number of argument is validated. The script should verify 

that each arguments type is correct. 

• While all arguments are passed as strings, the string contents can be a 

number a filename or any other verifiable type. 

• In numeric validation, you will verify the given number is in the range (or) 

not 

• In file type validation we can verify that the file exits and that of have read 

permission. 
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Debugging Scripts:- 

• Whenever we write a script, we must test it. 

• There are two korn shell options that we can to help debug scripts : 

• i)The Verbosity option 

• ii)The Execute trace option 

• The verbose option prints each statement that is syntactically correct and 

displays an error message if it is wrong. Script output, if argument is 

generated 

• The xtrace option prints each command preceded by a plus (+) sign before it 

is executed. It also replaces the value of each variable accessed in the stmt. 

Verbose: -   set -0 verbose it is included in the script 

Xtrace: - ksh -0 xtrace a.scr it is placed in the command line 
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