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IT343 – Operating System (5
th

 Sem)  

 

Lab Manual   

 

Practical - 1 
Implement the basic and advanced Linux commands. 

a. Linux File System Overview. 

b. Linux Utility Commands. 

 General Commands: telnet, login ,man , logname, uname, who, who am I , tty, date, cal 

,echo ,expr ,bc 

 File Commands : mkdir, cd ,cd ..,pwd,  rm ,cp ,mv ,cat ,touch, ls , ln 

 Filter Commands: head ,tail ,cut ,paste,sort ,unique ,tr ,grep ,cmp 

c. Manage Access control for the Users and Group  

 Chmod ,chown ,umask , ls –l , addgroup ,adduer, passwd ,inode 

d. Special commands 

 arch, dmesg, uptime, id, last, finger, top, w, time sleep, history

 
Command: ls 

Command description: listing of data and files in current directory 

syntax: ls 

Output: 

 

 

Command:ls -l 

Command description:long listing of files (detailed information obout files) 

syntax:ls -l 

Output: 
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Command: bc 

Command description: basic calculator 

syntax: 2+2 , 2*2 , 3-2 , 4/2 

Output: 
 

 

Command:cal 

Command description:calender of current month 

syntax:cal 

Output: 
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Command: cd 

Command description: change directory 

syntax: cd 

Output: 
 

 

Command: cd.. 

Command description: for come to your parent directory 

syntax:cd.. 

Output: 
 

 

Command: date 

Command description: current date 

syntax:date 

Output: 
 

 

Command: echo 

Command description: print message on screen 

syntax: echo message 

Output: 



IT343 - OPERATING SYSTEM                                                                                        5IT (2018-2019) 
 

 Page 4 
 

 

 

Command: expr 

Command description: for any arithmatic and logical operation 

syntax: expr a + b , expr a \* b 

Output: 
 

 

 

Command: grep 

Command description: it is use to search pattern / word from file 

syntax: grep pattern filename 

Output: 
 

 

Command: head , tail 

Command description: for first and last lines 

syntax: head filename (bydefault first 10 lines) , tail filename ( bydefault last 10 lines) ,  

head -2 filename , tail -2 filename 

Output: 
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Command: logname 

Command description: login information 

syntax: logname 

Output: 
 

 

Command: mkdir 

Command description: create new directory 

syntax: mkdir directoryname 

Output: 

 

 
 

Command: pwd 

Command description: present working directory 

syntax:pwd 

Output: 
 

 

Command: sort 

Command description: sort file content 

syntax: sort filename 

Output: 
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Command: touch 

Command description: create any number of files 

syntax: touch filename1 filename2 filename3 filename4 ... 

Output: 
 

 

 

Command: tty 

Command description: terminal information 

syntax: tty 

Output: 
 

 

Command: uname 

Command description: information about system 

syntax: uname 

Output: 
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Command: who 

Command description: give all the working users in the system 

syntax: who 

Output: 
 

 

Command: who am i 

Command description: give name of that user which is currently logged in. 

syntax: who am i 

Output: 
 

 

 

Command: chmod  

Command description: this command is use to change the permission of files. 

syntax: chmod rwxrwxrwx filename 

Output: 
 

 

 

 

Command: compgen 

Command description: list existing users and groups in the system.  
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syntax: compgen -u (users) , compgen -g (groups) 

Output: 

 

 

Command: sudo su , addgroup 

Command description: move to the root directory 

syntax: sudo su , addgroup groupname 

Output:  
 

 

 

Command: chown 

Command description: to change the owner of the group 
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syntax: chown username filename 

Output: 
 

 

 

 

 

Command: history 

Command description: command which executed previous 

syntax: history 

Output: 
 

 

Command: ctrl+d 

Command description: to move out from root 

syntax: ctrl+d 
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Output: 
 

 

Command: arch 

Command description: architechre of current host 

syntax: arch 

Output: 
 

 

Command: w 

Command description: information about users (login) 

syntax: w 

Output: 
 

 

Command: ls -il , ls -il f1 

Command description: give inod number 

syntax: ls -il , ls -il filename 

Output: 
 

 

 

Command: umask 

Command description: filesystem creation mask 

syntax: umask 

Output: 
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Command: ps 

Command description: files with process-id 

syntax: ps 

Output: 
 

 

Command: last 

Command description: listing of most recently login users. 

syntax: last 

Output: 
 

 

Command: uptime 

Command description: how long the system has been running. 

syntax: uptime 

Output: 
 

 

Command: top 

Command description: dynamic realtime view of running time. It can display of system summary 

information. As well as list of process and threads currently being managed by kernel. 

syntax: top -hv 

Output: 
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Command: dmesg 

Command description: it will examines and control kernel ring buffer. 

syntax: dmesg 
 

Command: id 

Command description: print real and effective users and group id. 

syntax: id 

Output: 
 

 

 

 

 

 

 

Command: ln 

Command description: create link between two files. 

syntax: ln 

Output: 
 

 

Command: cal july 2017 

Command description: calender of july 2017 

syntax: cal july 2017 

Output: 
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Command: cal 2017 

Command description: calender of 2017 

syntax: cal 2017 

Output: 
 

 
 

Command: cal -m (1,2,....,10) 

Command description:  

Syntax: cal -m 2 

Output: 
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Command: cal -h 

Command description: Turns off highlighting of today.  

Syntax: cal -h 

Output: 

 

 
 

Command: bc -v 

Command description:  Print the version number and copyright and quit. 

Syntax: bc -v 

Output: 
 

 

Command: ls -a 

Command description:  Print the version number and copyright and quit. 

syntax:ls -a 

Output: 
 

 

Command: uname -p 

Command description:  Print the version number and copyright and quit. 

syntax:uname -p 

Output: 
 

 

Command: expr length 

Command description: gives length of any string 

syntax:expr length string 

Output: 
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Command: rm -i filename 

Command description:  prompt before every removal . ( before every file removal it will ask : do 

you want to remove or not?) 

syntax: rm -i filename 

Output: 
 

 
 

 

Command: cat -n  

Command description:  number to all output lines 

syntax: cat -n filename 

Output: 
 

 

Command: cat -E 

Command description: put $ at last 

syntax: cat -E 

Output: 
 

 
 

Command: sort -r  

Command description: reverse the result of comparisons 

syntax: sort -r filename 

Output: 

 

 
 

Command: ls -r 
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Command description:  reverse order while sorting 

syntax: ls-r filename 

Output: 

 

 
 

Command: head -n filename | tail -m 

Command description:  display lines between n and m 

syntax: head -A /path/to/file | tail -B  

Output: 

 

 
 

Command: char and esc 

Command description: It will display all files starting with c. 

syntax: any char and 4 times escape 

Output: 

 

 
 

Command: last -w 

Command description: Display full user and domain anem in output. 

syntax: last -w 

Output: 
 

 

Command: last -F 

Command description: Login and Logout ime  

syntax: last -F 

Output: 
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Command: w -s 

Command description: Use the short format.  Don't print the login time, JCPU or  PCPU  

 times. 

syntax: w- s 

Output: 
 

 
 

Command: uptime -s 

Command description: running time is in format. system up since, in yyyy-mm-dd MM:HH:SS 

format  

syntax: uptime -s 

Output: 
 

 
 

Command: id -G 

Command description: id of perticular user. 

syntax: is -G 

Output: 
 

 
 

Command: history!n 

Command description: Refer to command line n. 

syntax: history!n 

Output: 
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Command: ps -u 

Command description: Select by real user ID (RUID) or name.  It selects the processes  

whose real user name or ID is in the userlist list. 

syntax: ps -u 

Output: 
 

 

Command: ps -U root -u root u 

Command description: To see every process running as root (real & effective ID) in user  

format: 

syntax: ps -U root -u root u 

Output: 
 

 

Command: ps -ejH 

Command description: To print process tree.  

syntax: ps -ejH 

Output: 
 

 
 

Command: ps axZ 

Command description:  To get security info:  

syntax: ps axZ 

Output: 
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Command: dmseg -K 

Command description: Print kernel messages.  

syntax: dmseg -K 
 

Command: ps -d 

Command description: Select all processes except session leaders.  

syntax: ps -d 

Output: 
 

 
 

Command: w -o 

Command description: Old style output.Prints blank space for idle times  less  than  

one minute.  

syntax: w -o 

Output: 
 

 

Command: id -u -r 

Command description: display realtime user id. 

syntax: id -u -r 

Output: 
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Command: id -g -r 

Command description: display realtime group id. 

syntax: id -g -r 

Output: 
 

 
 
 

e. Study of Bash shell, Bourne shell and C shell in Linux operating system. 

 

 Bash shell : Bash is a Unix shell and command language written by Brian Fox for the GNU 

Project as a free software replacement for the Bourne shell. Bash is a command processor that 

typically runs in a text window, where the user types commands that cause actions. Bash can also 

read and execute commands from a file, called a script. Like all Unix shells, it supports 

filename globbing , piping, here documents, command substitution, variables, and control 

structures for condition-testing and iteration. The keywords, syntax and other basic features of 

the language are all copied from sh. Other features, e.g., history, are copied from csh and ksh. 

Bash is a POSIX-compliant shell, but with a number of extensions. The popularity of sh 

motivated programmers to develop a shell that was compatible with it, but with several 

enhancements. Linux systems still offer the sh shell, but "bash" -- the "Bourne-again Shell," 

based on sh -- has become the new default standard. One attractive feature of bash is its ability to 

run sh shell scripts unchanged. Shell scripts are complex sets of commands that automate 

programming and maintenance chores; being able to reuse these scripts saves programmers time. 

Conveniences not present with the original Bourne shell include command completion and a 

command history. 

Bourne shell:Bourne shell (sh) is a shell, or command-line interpreter, for computer operating 

systems.The Bourne shell was the default shell for Version 7 Unix. Most Unix-like systems 

continue to have /bin/sh—which will be the Bourne shell, or a symbolic link or hard link to a 

compatible shell—even when other shells are used by most users. Bourne Shell is the 

oldest shell. It was written by Stephen Bourne at Bell Laboratories. The Bourne Shell has been 

the default shell for many UNIX like operating system and root users. It has been a de facto 

standard in the industry. The Bourne Shell has neither the interactive features, nor the complex 

programming constructs, of the C and Korn shells. Bourne shell is located at /bin/sh.A modified 

and advanced version may be installed in modern UNIX like operating systems. It may be a 

symbolic link more feature-rich shell than the Bourne shell.It is still used to write system 

initialization scripts located in /etc/rc.d/ or /usr/local/etc/rc.d or /etc/init.d/ scripts. 

https://en.wikipedia.org/wiki/Unix_shell
https://en.wikipedia.org/wiki/Command_language
https://en.wikipedia.org/wiki/Brian_Fox_(computer_programmer)
https://en.wikipedia.org/wiki/GNU_Project
https://en.wikipedia.org/wiki/GNU_Project
https://en.wikipedia.org/wiki/Free_software
https://en.wikipedia.org/wiki/Bourne_shell
https://en.wikipedia.org/wiki/Command-line_interpreter
https://en.wikipedia.org/wiki/Shell_script
https://en.wikipedia.org/wiki/Glob_(programming)
https://en.wikipedia.org/wiki/Pipeline_(Unix)
https://en.wikipedia.org/wiki/Here_document
https://en.wikipedia.org/wiki/Command_substitution
https://en.wikipedia.org/wiki/Variable_(programming)
https://en.wikipedia.org/wiki/Control_flow
https://en.wikipedia.org/wiki/Control_flow
https://en.wikipedia.org/wiki/Conditional_(programming)
https://en.wikipedia.org/wiki/Iteration
https://en.wikipedia.org/wiki/Keyword_(computer_programming)
https://en.wikipedia.org/wiki/Syntax_(programming_languages)
https://en.wikipedia.org/wiki/Language_(computer_science)
https://en.wikipedia.org/wiki/Bourne_shell
https://en.wikipedia.org/wiki/C_shell#History
https://en.wikipedia.org/wiki/C_shell
https://en.wikipedia.org/wiki/Korn_shell
https://en.wikipedia.org/wiki/POSIX
https://en.wikipedia.org/wiki/Shell_(computing)
https://en.wikipedia.org/wiki/Command-line_interface#Command-line_interpreter
https://en.wikipedia.org/wiki/Operating_system
https://en.wikipedia.org/wiki/Operating_system
https://en.wikipedia.org/wiki/Unix_shell
https://en.wikipedia.org/wiki/Version_7_Unix
https://en.wikipedia.org/wiki/Symbolic_link
https://en.wikipedia.org/wiki/Hard_link
https://www.cyberciti.biz/faq/what-linux-unix-shells/
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C shell : The C shell has three separate files which are used for customizing its environment. 

These three files are .cshrc, .login, and .logout. Because these files begin with a period (.) they do 

not usually appear when one types the ls command. In order to see all files beginning with 

periods, the -a option is used with the ls command. 

 

f.   Study the basic environment variables: PATH, USER,HOME,SHELL 

      Create your own environment variable. 

 

Path : This command will display variables contain a colon separated list of directories in which 

the system looks for executable files. 

Output: 

 

User  : This command will display which user will login. 

Output: 

 

 Home : This command will display the default path for the users home directory. 

Output: 

 

Shell :This command will display the shell being used by the user. 

Output: 

 

Z : echo $ variable - To display value of a variable. 

Env - Displays all environment variables. 

Varibale name=variable value - create a new variable. 

Unset – Remove a variable. 

Export variable = value – To unset value of an environment variable. 
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Output: 

 

 

 

 

Practical – 2 
Implement a Shell Scripts Program. 

Program : Write a Shell Script which will display the “HELLO WORLD”. 

 
Output: 

 

 
Program : Write a Shell Script by using command line. 

 
Output: 

 
Program : Write a Shell Script which calculates the arithmetic operation. 
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Output: 

 
Program : Write a Shell Script using if condition. 

 
Output:  

 
 

Program : Write a Shell Script using nested if condition. 
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Output: 

 
 

a. Write a script called hello which outputs the following:  

 your username 

 the time and date  

 who is logged on  

 also output a line of asterices (*********) after each section. 

 
Output: 
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b. Put the command hello into your .login file so that the script is  executed every time that 

you log on. 

 

 
 

 
 

 

 

 

Output: 

 
 

c. Write a shell program to simulate a simple calculator. 

 

Output: 
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d. Write a script that will count the number of files in each of your     Subdirectories. 

 

Output: 

 

 
 

 
 

e. Write a shell script to combine any three text files into a single file (append them in the 

order as they appear in the arguments) and display the word count. 

 

Output: 
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f. Write a shell program to count the following in a text file. 

 Number of vowels in a given text file.  

 Number of blank spaces. 

 Number of characters. 

 Number of symbols.  

 Number of lines 

 

Output: 
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g. Write a shell program to find the largest integer among the three integers given as 

arguments. 

 

Output: 

 



IT343 - OPERATING SYSTEM                                                                                        5IT (2018-2019) 
 

 Page 29 
 

 
 

 

h. Write the shell program which produces a report from the output of ls –  l in the 

following form:  

 Only regular files, directories and symbolic links are printed.  

 The file type and permissions are removed.  

 A /character is appended to each directory name and the word DIR is printed at the 

beginning of the line.  

 A @ character is appended to each symbolic link name and the word LINK is printed at 

the beginning of the line. 

 At the end of the listing, the number of directories, symbolic links, regular files and the 

total size of regular files should be reported. 

 

fc=0 

dc=0 

lc=0 

size=0 

for i in * 

do 

              if [ -f $i ] 

            then 

                        size=`ls -sh $i | awk '{print $1}'` 

                        echo "[FILE]" $i "  -->Size :" $size 
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              fi 

done 

for i in * 

do 

              if [ -d $i ] 

            then 

                         echo "[DIR]" $i "/" 

              fi 

done 

for i in * 

do 

             if [ -L $i ] 

            then 

                        echo "[LINK]" $i "@" 

            fi 

done 

for i in * 

do 

              if [ -f $i ] 

            then 

                         fc=`expr $fc + 1` 

              fi 

              if [ -d $i ] 

            then 

                        dc=`expr $dc + 1` 

              fi 

             if [ -L $i ] 

            then 

                        lc=`expr $lc + 1` 

              fi 

done 
 

echo "Total regular files : "$fc 

echo "Total directories : "$dc 

echo "Total links : "$lc 

 

Output: 

 

i. Write a shell script that searches for a single word pattern recursively in the current 

directory and displays the no. of times it occurred. 

 

Output: 



IT343 - OPERATING SYSTEM                                                                                        5IT (2018-2019) 
 

 Page 31 
 

 
 

 
 

 
 

 
 

j. Write a shell program to sort a given file which consists of a list of numbers, in ascending 

order. 
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Output: 

 
 

 

 
 

 
k. A shell script, which is an interactive file – handling program with the following options: 

copy, remove, rename, link and exit. Once the user enters a choice, ask for the necessary 

information (like names of files, paths, etc.) and then carry out the necessary operation 

 



IT343 - OPERATING SYSTEM                                                                                        5IT (2018-2019) 
 

 Page 33 
 

Output:
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l. Shell scripts that maintain a log file, consisting of log in and logout times of the user. 

 

Output: 
last  -F  |  awk  ‘{print $1”\t”,$7”\t\t”,$9}’ 
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m. Write a shell script that calculates shell script run time. 
 

 
Output: 
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PRACTICAL – 3 

 

Write a C program to list for every file in a directory, its inode number and file 

name. 

Program: 

 

Output: 
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Practical- 4 

Write a C program to create a child process and allow the parent to display 

“parent” and  the child to display “child” on the screen. 

Program: 

 

 

Output: 
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Practical – 5 

Write a C program to implement grep system call. 

Program: 

 

Output: 
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Practical – 6 
 

Write a C program to implement inter process communication (IPC) using 

Semaphore.  

 

Program: 

Illustrate producer consumer problem. 
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Output: 
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Practical – 7 

Deadlock: 

a. Write a program for implementing Banker's algorithm. 
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Output: 
 

 

 

  



IT343 - OPERATING SYSTEM                                                                                        5IT (2018-2019) 
 

 Page 45 
 

b. Write a program that will surely go into the deadlock. 
 

 

 
 
 
 
 



IT343 - OPERATING SYSTEM                                                                                        5IT (2018-2019) 
 

 Page 46 
 

Output: 
 

 
 
 

Practical – 8 

 

Write a program to solve dining philosophers’ problem. 
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Output: 
 

 


