
UNIX PROGRAMMING 

Course Code: CSE-506 Credits: 03

CIE Marks: 90

Exam Hours: 03 SEE Marks: 60

Course Learning Outcome (CLOs): After Completing this course successfully, the student will be 
able to…

CLO Course Learning Outcome

CLO1
Understand the fundamentals of the Unix operating system, including its history, features, architecture, and file 

system.

CLO2
Demonstrate proficiency in using basic and advanced Unix commands for file handling, directory management, 

permissions, filters, and piping.

CLO3
Develop and debug shell scripts using variables, loops, conditional statements, and advanced scripting techniques 

for automation and text processing tasks.

CLO4
Apply process management and inter-process communication (IPC) techniques, including system calls, to manage 

processes, signals, and shared resources in Unix.

CLO5
Implement networking and security features in Unix, including client-server programming with sockets, user 

management, and access control, and perform basic system administration tasks.



SUMMARY OF COURSE CONTENT:

Serial No. SUMMARY OF COURSE CONTENT Hours CLOs

1
Introduction to Unix: History, features, architecture, and basic Unix 

commands for navigation, file, and directory management.
4 CLO1, CLO2

2
File System Management: File permissions, ownership, directory 

hierarchy, and advanced commands like find, grep, and awk.
4 CLO1, CLO2

3
Shell Scripting Basics: Writing and executing shell scripts, variables, 

data types, input/output redirection, and basic loops.
5 CLO3

4
Advanced Shell Scripting: Conditional statements, functions, arrays, 

debugging, and text processing utilities like sed and cut.
5 CLO3

5
Process Management: Unix process architecture, system calls (fork, 

exec), process states, job control, signals, and scheduling.
4 CLO4

6
Inter-Process Communication (IPC): Pipes, shared memory, semaphores, 

and message queues for coordination between processes.
4 CLO4

7

Networking in Unix: Basics of TCP/IP, socket programming, creating 

client-server applications, and network troubleshooting commands like 

netstat and tcpdump.

5 CLO5

8
Unix System Administration: User and group management, file system 

mounting, backups, system monitoring, and securing a Unix environment.
5 CLO5



RECOMMENDED BOOKS:
1. "The UNIX Programming Environment"

Authors: Brian W. Kernighan, Rob Pike

Publisher: Prentice Hall

Description: A classic book that introduces UNIX concepts, shell programming, and 

tools.

2. "Advanced Programming in the UNIX Environment"

Author: W. Richard Stevens

Publisher: Addison-Wesley

Description: A detailed resource for UNIX systems programming with a focus on APIs.

3. "UNIX Systems Programming: Communication, Concurrency and Threads"

Authors: Kay A. Robbins, Steven Robbins

Publisher: Prentice Hall

Description: Provides an in-depth explanation of interprocess communication and thread 

programming in UNIX.



ASSESSMENT PATTERN
Bloom's Category
Marks (out of 90)

Tests
(45)

Assignments
(15)

Quizzes
(15)

Attendance
(15)

Remember 5 03

Understand 5 04 05

Apply 15 05 05

Analyze 10

Evaluate 5 03 05

Create 5

Bloom's Category Test

Remember 7

Understand 7

Apply 20

Analyze 15

Evaluate 6

Create 5

CIE- Continuous Internal Evaluation (90 Marks)

SEE- Semester End Examination (60 Marks)



COURSE PLAN

Week No Topics Teaching Learning Strategy(s) Assessment Strategy(s)
Alignment 

to CLO

1
Introduction to Unix Operating System: History, 

Features, Architecture
Lecture, PowerPoint presentation, Q&A

Quiz, participation in 

discussions
CLO1

2
Unix File System: File Types, Structure, and 

Navigation

Interactive lectures, hands-on practice using 

Unix commands

Short assignment, practical 

exercises

CLO1, 

CLO2

3
Basic Unix Commands: File Handling, Directory 

Management, and Permissions
Hands-on lab sessions, group discussions Practical lab test, quiz

CLO2, 

CLO3

4
Advanced Unix Commands: Filters, Piping, and 

Redirection
Problem-solving sessions, case studies

Problem-solving tasks, in-

class assignment

CLO2, 

CLO3

5
Shell Scripting Basics: Writing and Executing 

Scripts

Practical demonstrations, step-by-step 

scripting tutorials

Hands-on scripting 

assignment, quiz
CLO3

6
Variables, Loops, and Conditional Statements in 

Shell Scripts
Lecture with coding examples, lab practice Lab assessment, quiz

CLO3, 

CLO4

7
Process Management in Unix: Forking, 

Background/Foreground Processes, and Signals

Hands-on exercises, group problem-solving 

sessions

Practical lab task, 

participation in group 

activities

CLO4

8
Inter-Process Communication: Pipes, FIFOs, and 

Shared Memory

Lecture, practical coding tasks, and real-

world case studies
Assignment, lab test

CLO4, 

CLO5

9
System Calls in Unix: File Manipulation, Process 

Control, and I/O

Lecture, practical examples, and individual 

hands-on practice

Lab test, problem-solving 

tasks
CLO4

10
Networking in Unix: Sockets, Client-Server 

Programming

Lecture, practical demonstrations, group 

discussions

Group project, practical 

assessment

CLO4, 

CLO5



COURSE PLAN

Week No Topics Teaching Learning Strategy(s) Assessment Strategy(s)
Alignment 

to CLO

11 Unix Text Processing Tools: awk, sed, grep
Practical exercises, coding examples, 

collaborative problem-solving

Assignment, short practical 

quiz
CLO3

12
Unix Development Tools: Make, gcc, and 

Debugging
Lecture, practical demonstrations

Practical lab assessment, 

assignment
CLO4

13
Security in Unix: Permissions, Access Control, and 

File Encryption
Lecture, hands-on lab activities Lab report, quiz CLO5

14
Unix System Administration Basics: User 

Management, Backup, and Recovery
Lecture, practical lab sessions Short test, lab task CLO5

15
Advanced Shell Scripting: Automation and Real-

World Applications

Lecture, collaborative problem-solving 

sessions, hands-on scripting exercises

Group project, practical 

exam

CLO3, 

CLO4, 

CLO5

16 Revision and Comprehensive Review Group discussions, Q&A sessions
Participation in group 

activities, review task

CLO1–

CLO5

17 Final Exam and Project Presentation Assessment of final project and examination
Final exam, project-based 

evaluation

CLO1–

CLO5



Dept. of Computer Science and Engineering

Course Code: CSE-506
Course Name: Unix Programming

Instructor: Md. Tariqul Islam

Textbook: 

UNIX: The Textbook (3rdth edition)



WEEK: 01
INTRODUCTION TO UNIX



HISTORY OF UNIX

• UNIX is a computer operating system. 

• It was first developed in 1969 at Bell Labs. 

• Ken Thompson, Dennis Ritchie, Douglas McIlroy, and others created 

it. 

• They used assembly language to write it. 

• In 1972, the Unix code was rewritten with the new C programming 

language. 

https://simple.wikipedia.org/wiki/Operating_system
https://simple.wikipedia.org/wiki/1969
https://simple.wikipedia.org/wiki/Bell_Labs
https://simple.wikipedia.org/wiki/Assembly_language
https://simple.wikipedia.org/wiki/C_programming_language


HISTORY OF UNIX

• The Unix operating system is  

a multiuser and multiprocessing system. 

• This means it can run several application programs at the 

same time, for more than one user at the same time. 

• It also is able to operate well in a network of computers.

• Computer security is also important in Unix, because many 

people can have access to it, both by using a computer 

directly or over a network.

https://simple.wikipedia.org/wiki/Multiuser
https://simple.wikipedia.org/wiki/Multiprocessing
https://simple.wikipedia.org/wiki/Computer_program
https://simple.wikipedia.org/wiki/Network
https://simple.wikipedia.org/wiki/Computer_security


UNIX / LINUX SCRIPTING- GETTING STARTED

What is Unix ?

• The Unix operating system is a set of programs that plays a role as a 

connection between the computer and the user.

• Users communicates with the kernel through a program known as the shell.

• The shell is a command line interpreter.



UNIX ARCHITECTURE
• Here is a basic block diagram of a Unix system −



UNIX ARCHITECTURE

The main concept that unites all the versions of Unix is the following four basics

−

• Kernel − The kernel is the heart of the operating system. It interacts with the

hardware and most of the tasks like memory management, task scheduling and

file management.

• Shell − The shell is the utility that processes your requests. When you type in a

command at your terminal, the shell interprets the command and calls the

program that you want. The shell uses standard syntax for all commands. C

Shell, Bourne Shell and Korn Shell are the most famous shells which are

available with most of the Unix variants.



UNIX ARCHITECTURE

Commands and Utilities − There are various commands and utilities which you

can make use of in your day to day activities.

• cp, mv, cat and grep, etc. are few examples of commands and utilities.

• There are over 250 standard commands plus numerous others provided

through 3rd party software.

• All the commands come along with various options.

• Files and Directories − All the data of Unix is organized into files. All files are

then organized into directories. These directories are further organized into a

tree-like structure called the filesystem.



PLEASE FIND THE STEP BY STEP PROCEDURE TO 
INSTALL CYGWIN-

• 1. Download the file setup.exe  from site www.cygwin.com. 

• 2. Run the application from your local hard drive. 

• 3. Choose the next button on first screen. 

• 4. Select "Install from Internet" option and click next button. 

• 5. Give a preferred installation directory and click next button. 

• 6. Give a temporary installation directory and click next button. 

• 7. Select "Direct Connection" and click next button. 

• 8. Give a temporary directory and click next button. 

• 9. Select "Direct Connection" and click next. 

• 10. Select a download site and click next. 

• 11. Select the packages you want to install and click next. 

• 12. Simply select another server and continue the installation process. 

• 13. Once installation is completed, click Finish and continue with the Setup section.



SOME BASI UNIX 

• Cal - Calendar 

• whoami



WEEK: 02
INTRODUCTION TO OPERATING 
SYSTEM



What is Operating System?



WHAT IS UNIX? 

• UNIX is an operating system which was first developed in the 1960s, and has been 

under constant development ever since. By operating system, we mean the suite of 

programs which make the computer work. It is a stable, multi-user, multi-tasking 

system for servers, desktops and laptops.

• UNIX systems also have a graphical user interface (GUI) similar to Microsoft 

Windows which provides an easy to use environment. However, knowledge of UNIX is 

required for operations which aren't covered by a graphical program, or for when 

there is no windows interface available, for example, in a telnet session.



TYPES OF UNIX

• There are many different versions of UNIX, although they 

share common similarities. The most popular varieties of 

UNIX are Sun Solaris, GNU/Linux, and MacOS X.

• Here in the School, we use Solaris on our servers and 

workstations, and Fedora Linux on the servers and desktop 

PCs.





Comparison between the UNIX operating system and Windows operating system



 The UNIX operating system is made up of three parts; the kernel, the shell and the 

programs.



WEEK: 03
INTRODUCTION TO UNIX 
OPERATING SYSTEM



The UNIX operating system



Files and processes

 Everything in UNIX is either a file or a process.

 A process is an executing program identified by a unique PID (process 

identifier).

 A file is a collection of data. They are created by users using text 

editors, running compilers etc.



UNIX FILE SYSTEM

• Unix file system is a logical method of organizing and storing large 

amounts of information in a way that makes it easy to manage. A file is a 

smallest unit in which the information is stored. Unix file system has several 

important features. All data in Unix is organized into files. All files are 

organized into directories. These directories are organized into a tree-like 

structure called the file system. Files in Unix System are organized into 

multi-level hierarchy structure known as a directory tree. At the very top of 

the file system is a directory called “root” which is represented by a “/”. All 

other files are “descendants” of root.



The Directory Structure

All the files are grouped together in the directory structure. The file-system is arranged in a hierarchical structure, like an inverted 

tree. The top of the hierarchy is traditionally called root (written as a slash / )

 In the diagram above, we see that the home directory of the undergraduate student "ee51vn" contains two sub-

directories (docs and pics) and a file called report.doc.

 The full path to the file report.doc is "/home/its/ug1/ee51vn/report.doc"



BRIEFLY EXPLAIN THE DIRECTORY STRUCTURE OF 
UNIX OS ?

https://www.geeksforgeeks.org/unix-file-system/

https://www.geeksforgeeks.org/unix-file-system/


WHAT IS A PROCESS IN UNIX / LINUX?

• A process is a program in execution in memory or in other words, an 

instance of a program in memory. Any program executed creates a 

process. A program can be a command, a shell script, or any binary 

executable or any application. However, not all commands end up in 

creating process, there are some exceptions. Similar to how a file 

created has properties associated with it, a process also has lots of 

properties associated to it.







VIRTUAL MEMORY

• In computing, virtual memory, or virtual storage is a memory management 

technique that provides an "idealized abstraction of the storage resources 

that are actually available on a given machine" which "creates the illusion to 

users of a very large (main) memory".



WHAT IS PAGE FAULT? 

• A page fault is an interruption that occurs when a software program attempts 

to access a memory block not currently stored in the system's RAM. 

• This exception tells the operating system to find the block in virtual memory so 

it can be sent from a device's storage (SSD or HD) to RAM.



WHAT IS PAGE FAULT IN OPERATING SYSTEM?

• Page faults dominate more like an error. A page fault will happen if a 

program tries to access a piece of memory that does not exist in physical 

memory (main memory). The fault specifies the operating system to trace all 

data into virtual memory management and then relocate it from secondary 

memory to its primary memory, such as a hard disk.



WHAT IS PAGE FAULT IN OPERATING SYSTEM?



PAGE FAULT

• A page fault trap occurs if the requested page is not loaded into memory. The page fault 

primarily causes an exception, which is used to notify the operating system to retrieve the 

"pages" from virtual memory to continue operation. Once all of the data has been placed into 

physical memory, the program resumes normal operation. The Page fault process occurs in the 

background, and thus the user is unaware of it.

• The computer's hardware track to the kernel and the program counter is often saved on the 

stack. The CPU registers hold information about the current state of instruction.

• An assembly program is started, which saves the general registers and other volatile data to 

prevent the Operating system from destroying it.



DESCRIBE THE PROCESS OF HANDLING A 
PAGE FAULT WITH DIAGRAM. 

• A Page Fault happens when you access a page that has been marked as invalid. The paging hardware would

notice that the invalid bit is set while translating the address across the page table, which will cause an

operating system trap. The trap is caused primarily by the OS's failure to load the needed page into memory.

• Now, let's understand the procedure of page fault handling in the OS:

1.Firstly, an internal table for this process to assess whether the reference was valid or invalid memory access.

2.If the reference becomes invalid, the system process would be terminated. Otherwise, the page will be paged

in.

3.After that, the free-frame list finds the free frame in the system.

4.Now, the disk operation would be scheduled to get the required page from the disk.

5.When the I/O operation is completed, the process's page table will be updated with a new frame number, and

the invalid bit will be changed. Now, it is a valid page reference.

6.If any page fault is found, restart these steps from starting.



STEPS IN HANDLING A PAGE FAULT



BACKGROUND AND FOREGROUND JOBS
• A process that connects to the terminal is called a foreground job. A job is said to 

be in the foreground because it can communicate with the user via the screen 

and the keyboard.

• On the other hand, a process that disconnects from the terminal and cannot 

communicate with the user is called a background job. If the background job 

requires interaction with the user, it will stop and wait until establishing a 

connection to the terminal.

• We can place the jobs that do not require interaction from the user as they run 

(like sorting a large file) in the background. This allows the user to access the 

terminal and continue to work, instead of waiting for a long job to finish:



FOREGROUND PROCESS AND BACKGROUND 
PROCESS WITH APPROPRIATE COMMAND?

https://www.linuxshelltips.com/foreground-and-background-process-in-linux/

https://www.linuxshelltips.com/foreground-and-background-process-in-linux/


• What is page fault? 

• What is process?

• Describe the process of handling a page fault with diagram. 

• Explain foreground process and background process with appropriate command. 

• What is UNIX? 

• Describe why UNIX OS is superior than Windows OS. 

• Briefly explain the directory structure of UNIX OS 

• What is swapping?

• Describe why swap is necessary in UNIX OS? 

• Describe swapping in and swapping out with diagram. 



EXPLAIN THE FOLLOWING COMMANDS 

IN UNIX OS?
• pwd

• cat 

• mkdir

• grep 

• touch



PWD COMMAND IN LINUX WITH EXAMPLES

https://www.geeksforgeeks.org/pwd-command-in-linux-with-examples/

https://www.geeksforgeeks.org/pwd-command-in-linux-with-examples/


MKDIR COMMAND IN LINUX WITH EXAMPLES

https://www.geeksforgeeks.org/mkdir-command-in-linux-with-examples/

https://www.geeksforgeeks.org/mkdir-command-in-linux-with-examples/


CAT COMMAND IN LINUX WITH EXAMPLES

https://www.geeksforgeeks.org/cat-command-in-linux-with-examples/

https://www.geeksforgeeks.org/cat-command-in-linux-with-examples/


TOUCH COMMAND IN LINUX WITH EXAMPLES

https://www.geeksforgeeks.org/touch-command-in-linux-with-examples/

https://www.geeksforgeeks.org/touch-command-in-linux-with-examples/


GREP COMMAND IN LINUX WITH EXAMPLES

https://www.geeksforgeeks.org/grep-command-in-unixlinux/

https://www.geeksforgeeks.org/grep-command-in-unixlinux/


a) What is swapping?

b) Describe why swap is necessary in UNIX OS?

c) Describe swapping in and swapping out with diagram.

For Details Find the check the link bellow:

https://www.scaler.com/topics/swapping-in-os/

https://www.javatpoint.com/swapping-in-operating-system

https://www.scaler.com/topics/swapping-in-os/
https://www.javatpoint.com/swapping-in-operating-system


WHAT IS SWAPPING?

• Swapping in OS is one of those schemes which fulfill the goal of maximum utilization 

of CPU and memory management by swapping in and swapping out processes from 

the main memory. Swap in removes the process from hard drive(secondary memory) 

and swap out removes the process from RAM(main memory).

• Example: Suppose the user process's size is 2048KB and is a standard 

hard disk where swapping has a data transfer rate of 1Mbps. Now we will 

calculate how long it will take to transfer from main memory to secondary 

memory.



DESCRIBE WHY SWAP IS NECESSARY IN UNIX OS? 

• Advantages of Swapping

1.It helps the CPU to manage multiple processes within a single main

memory.

2.It helps to create and use virtual memory.

3.Swapping allows the CPU to perform multiple tasks simultaneously.

Therefore, processes do not have to wait very long before they are

executed.

4.It improves the main memory utilization.



DESCRIBE WHY SWAP IS NECESSARY IN UNIX OS? 

• Disadvantages of Swapping

1.If the computer system loses power, the user may lose all information

related to the program in case of substantial swapping activity.

2.If the swapping algorithm is not good, the composite method can

increase the number of Page Fault and decrease the overall

processing performance.



DESCRIBE SWAPPING IN AND SWAPPING OUT

WITH DIAGRAM.

• There are two important concepts in the process of swapping which are as follows:

1. Swap In

2.Swap Out

• Refer to the 'Swap In and Swap out in OS' section for a detailed explanation.



DESCRIBE SWAPPING IN AND SWAPPING OUT

WITH DIAGRAM.

Swap In:

• The method of removing a process from secondary memory (Hard Drive) 

main memory (RAM ) for execution is known as the Swap In method.

Swap Out:

• It is a method of bringing out a process from the main memory(RAM) and 

secondary memory(hard drive) so that the processes with higher priority 

consumption will be executed is known as the Swap Out method.



DESCRIBE SWAPPING IN AND SWAPPING 
OUT WITH DIAGRAM. 



WEEK: 04
UNIX MEMORY MANAGEMENT 01

























































WEEK: 05
UNIX MEMORY MANAGEMENT 02





Unix Memory Management

Memory is an important resource in computer. Memory management is the 

process of managing the computer memory which consists of primary memory 

and secondary memory. 

The goal for memory management is to keep track of which parts of memory 

are in use and which parts are not in use, to allocate memory to processes 

when they need it and de-allocate it when they are done. UNIX memory 

management scheme includes swapping and demand paging.

Memory Partitioning

The simplest form of memory management is splitting up the main memory into 

multiple logical spaces called partition. Each partition is used for separate 

program. 

There are 2 types of memory partitioning:-

Single Partition Allocation

Multiple Partition Allocation



Unix Memory Management

 UNIX is machine independent so it's memory management scheme will vary from 

one system to next

 Early versions of UNIX used variable partitioning with no virtual memory scheme.

 Current implementations of UNIX make use of paged virtual memory.

There are two memory management schemes:

 Paging system

 Kernal Memory Allocator



Single Partition Allocation

Single partition allocation only separates the main memory into operating system and one user process area. 

Operating system will not able to have virtual memory using single partition. Using single partition is very 

ineffective because it only allows one process to run in the memory at one time.



Multiple Partition Allocation

 Most of the operating system nowadays is using multiple partitions because it is more flexible. Multiple 

partition allocation enabled multiple programs run in the main memory at once. Each partition is used for one 

process.

 There are two different forms of multiple partition allocation

o Fixed partitioning 

o Variable partitioning. 

 Fixed partitioning divides memory up into many fixed partitions which 

cannot be change. 

 However, variable partitioning is more flexible because the partitions vary 

dynamically in the later as processes come and go. Variable partitioning 

(Variable memory) has been used in UNIX.



Memory Management Policies

 Swapping

- Easy to implement

- Less system overhead

 Demand paging

-Greater Flexibility







































WEEK: 06
UNIX MEMORY MANAGEMENT 03





































WEEK: 07
SHELL PROGRAMMING 























WEEK: 08
SHELL PROGRAMMING 2 

























WEEK: 09
SHELL PROGRAMMING 3



























WEEK: 10
SHELL PROGRAMMING 4



















WEEK: 11
SHELL PROGRAMMING 5





















WEEK: 12
SHELL PROGRAMMING 6













WEEK: 13
UNIX COMMANDS 











WEEK: 14
UNIX COMMANDS 




















