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[bookmark: _Toc228864392]Introduction 
[bookmark: _Toc228864393]Key functions of general Operating Systems
The Windows operating system, developed by Microsoft, was first introduced in 1985 as a graphical extension of MS-DOS. It demonstrates personal computing by providing a user-friendly interface that allows users to interact with their computers through icons, menus, and windows instead of text commands. Over the years, Windows has spread into one of the most globally used operating systems, supporting millions of personal and business computers. Its importance depends on its ability to manage hardware and software resources, run multiple applications, and provide security, networking, and file management features. Windows plays a very important role in education, business, and communication, offering accessibility, working capacity, and compatibility with and across diverse devices and software applications.














[bookmark: _Toc228864394]Task Management:
Write about task management in Windows. Use 1 reference minimum (100 words).
Task management in Windows is an essential feature that allows users to monitor, control, and optimize the performance of the computer. The main tool for this purpose is the Task Manager, which provides detailed information about running applications, background processes, and system performance. We can use it to end any freeze programs, check CPU, memory, disk, and network usage, and manage startup applications that affect boot time. Task management helps maintain system stability by identifying resource of the heavy processes and troubleshooting performance issues. It also allows administrators to monitor system activity and ensure smooth multitasking. Overall, Windows task management ensures that the operating system runs smoothly by giving users control overactive tasks and system resources.
Background processes in Windows are programs or system tasks that run quietly behind the scenes without direct user interaction. They perform important functions that keep the computer and applications working smoothly. Include antivirus scans, system updates, file indexing, network connections, and hardware drivers. These processes help the system manage memory, maintain security, and ensure that applications respond quickly when needed. Although most background processes are essential, too many running at once can slow down performance or use excessive memory. Users can view and manage them using the Task Manager, where unnecessary or non-critical processes can be closed. In short, background processes allow Windows to perform continuous maintenance and support system stability, security, and multitasking.

[image: ]
Figure 1: Task mansger



[bookmark: _Toc228864395]Application/Program Management:
Write about Application/Program management in windows. Use 1 reference minimum (100 words)
[image: ]
Figure 2: Apps & features
An application or program in Windows is software designed to perform specific tasks or functions for the user. Applications can range from simple tools to complex programs, web browsers. Windows allows users to easily install, open, and manage multiple applications at once through its graphical user interface (GUI). Each program runs in its own window, enabling multitasking and efficient workflow. Applications rely on the Windows operating system to access hardware resources such as memory, storage, and input devices.
[bookmark: _Toc228864396]File/Directory Management:
[image: ]
Figure 3: File directory managements
File and directory management in Windows is the process of creating, organizing, and maintaining files and folders on a computer. Windows provides tools like File Explorer to help users easily navigate, copy, move, rename, and delete files or directories. Files store data such as documents, images, and programs, while directories folders group related files for better organization. Windows also supports searching, sorting, and viewing files in different layouts, making information quick and efficient. The operating system manages file permissions and access rights to ensure security and privacy file and directory management in Windows helps users maintain an organized system and prevent data loss or confusion.
[bookmark: _Toc228864397]Device Management:

[image: ]
Figure 4: Device manager
Device management in Windows refers to the process of controlling and coordinating all hardware components connected to the computer. The operating system uses Device Manager to detect, configure, and monitor devices such as printers, keyboards, hard drives, network adapters, and USB devices. It ensures that each device functions properly by using appropriate drivers, which allow communication between hardware and software. Through Device Manager, we can update drivers, disable malfunctioning hardware, or troubleshoot problems. Windows also manages power usage and resource allocation among devices to maintain performance and stability. Device management in Windows guaranties smooth operation, and use of all connected hardware components.











Security Management

[image: ]
Figure 5: Windows security
Security management in Windows involves protecting the computer system, data, and user information from unauthorized access, malware, and other threats. Windows provides several built-in tools such as Windows Security, Firewall, Defender Antivirus, and BitLocker encryption to ensure system safety. These features work together to detect and remove viruses, control network access, and protect sensitive data. User Account Control prevents unauthorized changes, while regular updates patch security vulnerabilities. Windows also allows us to manage passwords, permissions, and account settings to protect privacy. Security management in Windows system, ensuring safe and reliable computer operation for all users.








[bookmark: _Toc228864398]Use of Windows OS CLI commands
The Windows Command Line Interface CLI allows us to interact with the operating system through text-based commands instead of the graphical interface. It is accessed using Command Prompt cmd.exe or PowerShell. CLI commands perform various system tasks such as file management, network configuration, and troubleshooting. Common commands like: 
DIR list of files and folders. 
CD change directory. 
COPY and DEL copy or delete files.
IPCONFIG view network settings.
[bookmark: _Toc228864399]Example 1: 
Explain the command and output. (30 words)
[image: IMG_256]
Figure 6: Win OS Cli Command
C:\WINDOWS\system32>
A command prompt: It shows our current working directory in the Windows Command Line Interface.
C: This indicates the drive letter where you are currently working. In most systems, the C drive is the main hard drive that contains the Windows operating system.
WINDOWS\system32>: This shows the path folder inside the C: drive. WINDOWS is the main directory where the operating system files are stored.
System32 is a subfolder that contains important system files and executable programs like cmd.exe, taskmgr.exe, notepad.exe.
C:\WINDOWS\system32>
it means the Command Prompt is currently open and ready to accept commands, and any command you type will be executed from inside the C:\WINDOWS\system32 directory. If you type dir. and press Enter, it will list all the files and folders stored in C:\WINDOWS\system32.
Example 2: 
Explain the command and output. (30 words) Figure 7: Description

[image: IMG_256]

explain and otput
Commands executed
 mkdir new new1
Creates two directories: new and new1 
ls
Output:
new  new1
Shows both directories exist 
rmdir new new1
Removes both directories 
Works because they are empty 
ls
Output:
(no output)
This means: 
There are no files or directories left 
The current directory is empty 
Key Understanding
mkdir → create directories 
ls → list contents 
rmdir → remove empty directories only 
Output 
Step	Command	Output
1	mkdir new new1	(no output)
2	ls	new new1
3	rmdir new new1	(no output)
4	ls	(empty)

[bookmark: _Toc228864400]Example 3: 
Created (or edited) file.txt with the line we are testing nano
Displayed its content using cat
Did not delete the file

[image: IMG_256]
Figure 8: Description


[bookmark: _Toc228864401]Example 4: 
Explain the command and output. (30 words)
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Figure 9: Description

touch file.txt
The touch command creates an empty file named file.txt on the Desktop.
If the file already existed, touch would simply update its timestamp (last modified time) without changing its content.
ls
The ls command lists all files and directories in the current folder (~/Desktop).
Output:
Text
1  file.txt
This shows there are two items on the Desktop:
1 (a file or directory — likely created earlier)
file.txt (the newly created empty file)
sysadmin@localhost:~/Desktop$
The prompt returns, indicating the commands completed successfully.
Created an empty file called file.txt using touch
Listed the Desktop contents, confirming both 1 and file.txt are present
 file.txt contains no text — it is completely empty

[bookmark: _Toc228864402]Example 5: 
Explain the command and output. (30 words)
[image: ]
Figure 10: Description

This output shows a terminal session where a user named sysadmin is working on a Linux system.
Prompt:
sysadmin@localhost:~/Desktop$
sysadmin → the current logged‑in user.
localhost → the hostname of the machine.
~/Desktop → the current working directory (~ is a shortcut for the user’s home folder, i.e., /home/sysadmin).
$ → indicates a normal user shell (not #, which would mean root/admin).
Command executed:
pwd
Stands for print working directory. It outputs the absolute path of the current directory.
Output of pwd:
/home/sysadmin/Desktop
Confirms the user is in the Desktop folder under sysadmin’s home directory
showing the command finished and the shell is ready for new input.






[bookmark: _Toc228864403]Example 6: 
Explain the command and output. (30 words)

[image: ]
Figure 11: Description
This screenshot shows a Linux terminal session where  is trying to create and remove directories. 
Command issued:
mkdir new new 1
The user is trying to create three directories: new, new (again), and 1.
Errors returned:
mkdir: cannot create directory 'new': File exists
mkdir: cannot create directory 'new': File exists
mkdir: cannot create directory '1': File exists
This means all three directories (new and 1) already exist in the current folder.
Even the duplicate new triggers the same error twice.
Listing files:
ls
Output:
1  new
Confirms that directories 1 and new already exist.
Attempt to remove directories:
rmdir new new1
rmdir new → valid (if empty).
rmdir new1 → error:
rmdir: failed to remove 'new1': No such file or directory
Because new1 does NOT exist (note the difference: new1 ≠ new or 1).
Final listing:
Ls
Output:
The directory new was successfully removed.
Only directory 1 remains.
mkdir fails if the directory already exists.
rmdir only works on existing empty directories.
Typing errors matter: new1 is different from new and 1.










[bookmark: _Toc228864404]Example 7: 

[image: ]
Figure 12: Description

·  tried to create folders that already existed → error 
·  listed them → confirmed they exist 
·  removed new → success tried to remove new1 → failed (it never existed).










[bookmark: _Toc228864405]Example 8: 
Explain the command and output. (30 words)
[image: ]
Figure 13: Description
[bookmark: _Toc228864406]Output:
mkdir: cannot create directory 'new': File existsmkdir: cannot create directory 'new': File existsmkdir: cannot create directory '1': File exists
Meaning:
The folder new already exists, so it cannot be created again. 
You tried new twice → so the same error appears twice. 
The folder 1 also already exists. 
Linux does NOT overwrite existing folders with mkdir.
Command:
ls
This lists the contents of the current directory.
[bookmark: _Toc228864407]Output:
1  new
Meaning:
There are already two directories: 
1 new 
understanding:
You attempted to create folders that already exist 
The system blocked it and showed errors 
The ls command confirms those folders are already there.
[bookmark: _Toc228864408]Example 9: 
Explain the command and output. (30 words)
[image: ]
Figure 14: Description
[bookmark: _Toc228864409]Command:
cd Desktop/
Meaning:
cd = change directory 
You are moving from your current location to the Desktop folder 
Output:
sysadmin@localhost:~/Desktop$
Meaning:
now inside the Desktop directory 
The prompt changed from:
to:
~/Desktop
This confirms the command worked successfully ✅ 
Important idea:
In Linux: 
~ = your home directory 
~/Desktop = Desktop folder inside your home 
You successfully navigated to the Desktop 
No error message = command worked correctly
















[bookmark: _Toc228864410]Example 10: 
[image: ]
Figure 15: Description
[bookmark: _Toc228864411]Command:
ls
[bookmark: _Toc228864412]Output:
Desktop Documents  Downloads  Music  Pictures  Public  Templates  Videos
[bookmark: _Toc228864413]Meaning:
This lists visible files and folders in your home directory. 
These are standard Linux user folders. 
Command:
ls -l
[bookmark: _Toc228864414]Output:
line:
drwxr-xr-x 2 sysadmin sysadmin 4096 Dec 20, 2017, Documents
[bookmark: _Toc228864415]Meaning of each part:
d → it's a directory (folder) 
rwxr-xr-x → permissions 
2 → number of links 
sysadmin → owner and group 
4096 → size (in bytes) 
Dec 20, 2017, → last modified date 
Documents → folder name 
ls -l gives you info about each file/folder.
Command:
ls -a
[bookmark: _Toc228864416]Output:
[bookmark: _Toc228864417].bash rc .cache  .profile  .bash logout  Desktop ...
[bookmark: _Toc228864418]Meaning:
Shows all files, including hidden files 
Hidden files start with a dot . 
[bookmark: _Toc228864419]Important ones:
. → current directory 
.. → parent directory 
.bash rc,. profile → configuration files 
Summary:
	Command
	What it shows

	ls
	Normal files/folders

	ls -l
	Detailed info (permissions, size, date)

	ls -a
	All files, including hidden ones





Use of Linux OS CLI commands
Write about Linux CLI functions and applications. Use 1-2 references. (40 words).
The Linux Command-Line Interface (CLI) allows users to interact directly with the operating system using text commands. It performs functions like file management, software installation, system monitoring, and network configuration. Common applications include Bash and Terminal, offering powerful control, automation, and flexibility for system administrators and developers.
[bookmark: _Toc228864420]Example 1: 
[image: ]
Figure 16: Description
[bookmark: _Toc228864421]Command:
su root
Meaning:
su = switch user 
trying to switch to the root (admin) user 
[bookmark: _Toc228864422]Output:
Password:su: Authentication failure
 Meaning:
The password entered was incorrect 
So access to root was denied 
Command:
cls
[bookmark: _Toc228864423]Output:
-bash: cls: command not found
Meaning:
cls is a Windows command, not Linux 
Linux does not recognize it 
In Linux, the correct command is:
clear
Command:
su root
try again to switch to root.
[bookmark: _Toc228864424]Output:
Password:
root@localhost:~#
Meaning:
This time the password was correct 
now logged in as root (administrator) 
Notice the prompt change:
$ → normal user 
# → root user 
Command:
su sysadmin
[bookmark: _Toc228864425]Output:
sysadmin@localhost:~$

Meaning:
switched back to the normal user (sysadmin) 
Summary:
	Action
	Result

	su root (wrong password)
	 Access denied

	cls
	 Not a Linux command

	su root (correct password)
	Logged in as root

	su sysadmin
	 Back to normal user












[bookmark: _Toc228864426]Example 2: 
Explain the command and output. ([image: ]
Figure 17: Description
command:
Ifconfig
 Purpose:
ifconfig shows network configuration details of the system (IP address, interfaces, etc.).
Interface: eth0 main network
eth0  Link encap:Ethernet  HWaddr 02:42:c0:a8:01:02
      inet addr:192.168.1.2  Bcast:192.168.1.255  Mask:255.255.255.0
Meaning:
eth0 → your Ethernet network interface 
HWaddr → MAC address (physical network ID) 
inet addr:192.168.1.2 → your IP address 
Bcast → broadcast address 
Mask → subnet mask 
Status line:
UP BROADCAST RUNNING MULTICAST  MTU:1500  Metric:1
Meaning:
UP → interface is active  
RUNNING → working properly 
MTU:1500 → max packet size 
Traffic info:
RX packets:52 errors:0 dropped:0 overruns:0 frame:0
TX packets:58 errors:0 dropped:0 overruns:0 carrier:0
 Meaning:
RX → received data 
TX → transmitted data 
All errors = 0 → network is healthy 
Interface: lo (loopback)
lo  Link encap:Local Loopback
inet addr:127.0.0.1  Mask:255.0.0.0
[bookmark: _Toc228864427]Meaning:
lo = loopback interface 
IP 127.0.0.1 = your own machine (localhost) 
Used for:
Internal communication inside your system 
 Status:
UP LOOPBACK RUNNING
Means:
Loopback is active and working 
Summary:
	Interface
	Purpose
	IP Address

	eth0
	Real network (internet/LAN)
	192.168.1.2

	lo
	Internal system communication
	127.0.0.1


eth0 connects you to the network 
lo connects your system to itself 


















Example 3:
A Linux lab environment with two user accounts is displayed at the terminal: root — netlab123 as the password Netlab123 is the password for sysadmin. The active user and machine are displayed in the prompt format, for example. sysadmin@localhost: ~$ → The local machine is logged in to by the user sysadmin. Detailed explanation First login as sysadmin, the user is logged in. sysadmin@localhost: ~$ Su is the command. The user tries to utilize su (substitute user) to switch to a different account. Linux believes the user want to switch to the root account because no username is provided. The root password is requested by the system. Result: su: Invalid authentication ↑ Access is forbidden because the password entered was incorrect.
Su root is the command. tries to switch back to the root user. The root password is requested by the system. Result: su: Invalid authentication the incorrect password was typed once more. 
Su is the command. tried again, and this time, 
netlab123 the right root password was input. The prompt shifts to root@localhost: ~# showing that the user is now signed in as the administrator, 
or root. Use the command su sysadmin. The user returns to the sysadmin account from the root account. Once more, the prompt is: verifying that the switch to the normal user was successful. An overview of the output. Two unsuccessful attempts to get root access because of mistyped passwords. After entering the right password, one was able to successfully su to root. then a successful return to sysadmin from root. Important Points su = switch user root is the default. # at the prompt's conclusion → root user. $ at the conclusion → typical user.
Incorrect password entry results in authentication failures. Reverting to a nonroot user, such as sysadmin, enhances system 
security and guards against unintentional systemlevel modification





[bookmark: _Toc228864428]Example 4: 
Explain the command and output. (30 words)
[image: IMG_256]

Figure 19: Description
[bookmark: _Toc228864429]Initial state
sysadmin@localhost:~$
You are logged in as the sysadmin user. 
su
Output:
Password:su: Authentication failure
You tried to switch to root 
 Password was incorrect → access denied 
su root
Output:
Password:su: Authentication failure
Explicit attempt to become root 
 Again failed due to wrong password 
 su (third attempt)
Output:
Password:
root@localhost:~#
Correct password entered 
You are now root user 
Notice the prompt changes from $ → # (important difference) 
su sysadmin
Output:
sysadmin@localhost:~$
You switched back to normal user 1s -1
Output:
bash: 1s: command not found
Typo error: 
You wrote 1s (number one) 
Correct command is ls 
ls -l
Output:
total 4drwx------ 2 sysadmin sysadmin   10 Dec 20 2017 Desktopdrwx------ 4 sysadmin sysadmin 4096 Dec 20 2017 Documentsdrwx------ 2 sysadmin sysadmin   10 Dec 20 2017 Downloadsdrwx------ 2 sysadmin sysadmin   10 Dec 20 2017 Musicdrwx------ 2 sysadmin sysadmin   10 Dec 20 2017 Picturesdrwx------ 2 sysadmin sysadmin   10 Dec 20 2017 Publicdrwx------ 2 sysadmin sysadmin   10 Dec 20 2017 Templatesdrwx------ 2 sysadmin sysadmin   10 Dec 20 2017 Videos
How to read this output
drwx------ 2 sysadmin sysadmin 4096 Dec 20 2017 Documents
Breakdown:
d → directory 
rwx------ → permissions (only owner has access) 
2 → number of links 
sysadmin sysadmin → owner and group 
4096 → size in bytes 
Dec 20 2017 → last modified date 
Documents → directory name 
Key takeaways
su → switch user (needs password) 
root → superuser (full control) 
$ vs # → normal user vs root 
Typos → cause “command not found” errors 
ls -l → detailed file/directory info 








[bookmark: _Toc228864430]Example 5: 
Explain the command and output. (30 words)
[image: IMG_256]
Figure 20: Description
[bookmark: _Toc228864431]Starting as sysadmin
sysadmin@localhost:~$
su
Output:
Password:su: Authentication failure
entered the wrong password 
So switching to root failed 
su root
Output:
Password:su: Authentication failure
Again incorrect password 
su third attempt
Output:
Password:
root@localhost:~#
This time you entered the correct password: netlab123 
You are now logged in as root 
su sysadmin
Output:
sysadmin@localhost:~$
Switched back to normal user 
used a different password 
Prompt change meaning
$ → normal user (sysadmin) 
# → root user (administrator) 
Important Concept
su requires the target user's password 
root password = netlab123 
Final Output Summary
	Command
	Result

	su
	Authentication failure 

	su root
	Authentication failure 

	su (correct)
	Logged in as root 

	su sysadmin
	Switched back to sysadmin 





[bookmark: _Toc228864432]Example 6: 
Explain the command and output. (30 words)
[image: ]
Figure 21: Description
mkdir new new1
Creates two directories: new and new1 
ls
Lists contents of the current directory 
Output: 
new  new1
rmdir new new1
Removes both directories because they are empty 
 ls
Lists contents again 
Output: 
(no output)
 This means:
The directory is now empty 
Both new and new1 were successfully deleted 
What’s important here?
mkdir → creates folders 
rmdir → deletes only empty folders 
ls → shows current contents 




















[bookmark: _Toc228864433]Example 7: 
Explain the command and output. (30 words)




[image: ]Figure 22
Description
[bookmark: _Toc228864434]mkdir new new1
What it does: Creates directories (folders). 
You created two folders: new and new1. 
After that:
ls listed the contents → it showed new and new1. 
rmdir new new1
What it does: Removes directories only if they are empty. 
Since both folders were empty, they were deleted successfully. 
After that:
ls showed nothing → meaning the folders were removed. 
touch file.txt
What it does: Creates an empty file (or updates its timestamp if it already exists). 
You created a file called file.txt. 
After that:
ls showed file.txt → confirming the file exists. 
Su created folders → listed them → removed them → confirmed deletion 
Then created a file → listed → confirmed creation 
[bookmark: _Toc228864435]Example 8: 
Explain the command and output. (30 words)
[image: ]
Figure 23: Description

[bookmark: _Toc228864436]mkdir new new1
Creates two directories: new and new1 
[bookmark: _Toc228864437] ls
Output:
new  new1
Confirms both directories exist 
 rmdir new new1
Removes both directories (they are empty) 
[bookmark: _Toc228864438]ls
Output:
(no output)
Directory is now empty 
touch file.txt
Creates an empty file named file.txt 
 ls
Output:
file.txt
Confirms file creation 
 we are test nano
Output:
bash: we: command not found
 This is an error 
Why? 
The shell tries to execute we as a command 
Since no such command exists → error appears 
nano
Opens the nano text editor 
You likely typed inside it: 
we are testing nano
Then saved and exited (probably using CTRL + O, ENTER, CTRL + X) 
cat file.txt
Output:
we are testing nano
Displays the content of file.txt 
Confirms the text was successfully written into the file 
Outputs
	Command
	Output

	ls (after mkdir)
	new new1

	ls (after rmdir)
	(empty)

	ls (after touch)
	file.txt

	we are test nano
	bash: we: command not found

	cat file.txt
	we are testing nano
















[bookmark: _Toc228864439]Example 9: 
Explain the command and output. (30 words)
[image: ]
Figure 24: Description
[bookmark: _Toc228864440]mkdir new new1
Creates two directories 
[bookmark: _Toc228864441]ls
Output:
new  new1
Both folders exist 
rmdir new new1
Removes both directories (they are empty) 
[bookmark: _Toc228864442]ls
Output:
(no output)
Directory is empty 
touch file.txt
Creates an empty file 
ls
Output:
file.txt
we are test nano
Output:
bash: we: command not found
Error because we is not a valid command 
nano
Opens the nano editor 
typed: 
we are testing nano
Then saved it into file.txt (likely manually) 
cat file.txt
Output:
we are testing nano
Shows file content 
rm file.txt
Deletes the file 
[bookmark: _Toc228864443]ls
Output:
(no output)
File is gone → directory is empty agFinal Flow Summary
	Action
	Result

	Create folders
	new new1

	Delete folders
	(empty)

	Create file
	file.txt

	Invalid command
	command not found error

	Write to file
	we are testing nano

	Read file
	Displays content

	Delete file
	(empty again)


Key Learning Points
mkdir → create directories 
rmdir → remove empty directories 
touch → create file 
nano → edit file 
cat → display file content 
rm → delete file 
Shell errors happen when commands don’t exist








[bookmark: _Toc228864444]Example 10: 
Explain the command and output. (30 words)
[image: ]
Figure 25: Description
[bookmark: _Toc228864445]Starting as normal user
sysadmin@localhost:~$
You are logged in as user sysadmin 
su
Command to switch user (default: root) 
Output:
Password:su: Authentication failure
 Wrong password → access denied 
 su root
Explicitly trying to switch to root user 
Output:
Password:su: Authentication failure
Again wrong password 
su (third attempt)
Output:
Password:
root@localhost:~#
 This time password is correct 
You are now logged in as root (administrator) 
 su sysadmin
Switching back to normal user 
Output:
sysadmin@localhost:~$
Back to user sysadmin  1s -1
Output:
bash: 1s: command not found
Typing mistake: 
You wrote 1s (number one + s) 
Correct command is ls 
ls -l
Lists files in long format 
Output (simplified):
total 4
drwx------ 2 sysadmin sysadmin ... Desktop
drwx------ 4 sysadmin sysadmin ... Documents
drwx------ 2 sysadmin sysadmin ... Downloads
drwx------ 2 sysadmin sysadmin ... Music
drwx------ 2 sysadmin sysadmin ... Pictures
drwx------ 2 sysadmin sysadmin ... Public
drwx------ 2 sysadmin sysadmin ... Templates
drwx------ 2 sysadmin sysadmin ... VideoUnderstanding the ls -l output
Each line shows:
drwx------ 2 sysadmin sysadmin 4096 Dec 20 2017 Desktop
Breakdown:
d → directory 
rwx------ → permissions (owner has full access) 
2 → number of links 
sysadmin sysadmin → owner and group 
4096 → size 
Dec 20 2017 → last modified date 
Desktop → folder name 
Key Learnings
su → switch user 
Authentication fails if password is wrong 
root → superuser with full privileges 
ls -l → detailed listing 
Small typos (1s vs ls) cause command errors 



[bookmark: _Toc228864446]Use of Windows OS scripts
Batch scripting in Windows is a method of automating tasks using plain text files with the .bat or .cmd extension. These scripts contain a sequence of Command Prompt (CLI) instructions executed automatically in order. Batch scripts can perform various system operations such as file backups, software installation, data processing, and network configuration. System administrators widely use them to save time, reduce repeating work, and ensure flexibility in the system management. Common applications include automating log cleanup, launching programs, and running maintenance tasks. and provides a powerful tool for managing Windows system.
[bookmark: _Toc228864447]Example 1: 
Explain the script and output.
[image: ]
Figure 26: SU command in linux
The terminal is for use of the su (substitute user) command in Linux, which allows switching between user accounts.
[bookmark: _Toc228864448]There isn’t a traditional script here, but rather a sequence of commands:
[bookmark: _Toc228864449]Su
[bookmark: _Toc228864450]This command tries to switch to the root user by default.
It prompts for the root password.
Result: Authentication failure (wrong password or permission denied).
su root
Explicitly attempts to switch to the root account.
Again, prompts for the root password.
Result: Authentication failure.
su sysadmin
Attempts to switch to the sysadmin user.
Prompts for the sysadmin password.
Result: Successful login, as indicated by the prompt returning to sysadmin@localhost.
Failed attempts to switch to root due to incorrect password.
Successful switch to the sysadmin account using correct credentials.
How Linux enforces user authentication and restricts access to a accounts like root.







[image: ]
Figure 27: Description
Ddirectory creation and listing commands in a Unix-like environment. Here's a breakdown of what happened:
[bookmark: _Toc228864451]mkdir new1 new1
[bookmark: _Toc228864452]This command attempts to create two directories named new1.
Since directory names must be unique within the same location, the first new1 is created successfully.
The second attempt to create new1 is ignored or results in a message like:
mkdir: cannot create directory ‘new1’: File exists
ls
This command lists the contents of the current directory.
It shows the directory new1, confirming that it was created.
Output
$ mkdir new1 new1
mkdir: cannot create directory ‘new1’: File exists

$ ls
new1
This session demonstrates basic file system operations and how the shell handles duplicate directory creation attempts.
[bookmark: _Toc228864453]Use of Linux OS scripts
Write about BASH scripting and its applications. Use 1-2 references. (50 words).
Linux OS supports Bash scripting, a powerful way to automate tasks using command-line instructions. Bash scripts simplify system administration, file management, software installation, and backups. They're widely used for server maintenance, cron jobs, and network monitoring. With its flexibility and efficiency, Bash scripting is essential for developers, sysadmins, and power users in managing Linux environments.
[bookmark: _Toc228864454]Example 1: 
Explain the script and output. (150 words)
[image: ]
Figure 30: Description
Opens the text editor nano to create or edit a file named file.txt.
Inside nano we typed:
we are testing nano
and then saved the file
cat file.txt
Displays the contents of file.txt on the screen.
Output: we are testing nano
This confirms that the file was successfully created and saved.
rm file.txt
Deletes rm the file file.txt from the current directory.
There’s no output here, meaning the file was deleted successfully.
Ifconfig
 Displays network configuration information for the system’s network interfaces.
Output explanation:
eth0 — Ethernet interface
eth0      Link encap:Ethernet  HWaddr 02:42:c0:a8:01:4e  
       inet addr:192.168.1.2  Bcast:192.168.1.255  Mask:255.255.255.0
inet addr: IP address of the machine → 192.168.1.2
Bcast: Broadcast address → 192.168.1.255
Mask: Subnet mask → 255.255.255.0
RX/TX bytes: Amount of data received/transmitted.
lo — Loopback interface
lo        Link encap:Local Loopback  
    inet addr:127.0.0.1 Mask:255.0.0.0
The loopback device allows the computer to communicate with itself.
127.0.0.1 is the local address localhost.
We created a file with nano → verified it with cat → deleted it with rm.
Then checked network configuration with ifconfig, which displayed details about Ethernet (eth0) and loopback (lo) interfaces.





[image: ]
Figure 31: Description
This shell script that takes two numbers as user input and prints their sum.
echo "Enter the first number:"
Prints a message asking to input the first number.
read num1!
type a number and stores it in the variable num1.
echo "Enter the second number."
input the second number.
read num2.
Reads the second number and stores it in the variable num2.
sum=$(num1 + num2))
This line performs arithmetic addition of the two variables.
$((...)) is Bash syntax for mathematical operations.
The result is stored in the variable sum.
echo "The sum is $sum"
result using the variable sum.
This script:
Prompts the user for two numbers.
Reads and stores them in variables.
Adds them together. Displays the sum.


Example 2: 
Explain the script and output. (150 words)
[image: ]
Figure 32: Description
The shell script shown in the terminal is a Bash program designed to perform addition based on input. When executed, it prompts them to enter two numbers first and second and then we calculate and display their sum. The script uses read commands to capture input and an arithmetic expression like sum=$((a + b)) to compute the result. Any time the script is run, the enters different values:
First run inputs 2 and 7, but the output incorrectly states “The sum is 7,” suggesting a bug or mis reference in the variable used.
Second run: inputs 3 and 6, and the output correctly shows “The sum is 9.”
Third run: inputs 4 and 6, resulting in “The sum is 10,” which is accurate.




[image: ]
Figure 33: Script2.sh
This Bash script uses a for loop to iterate over a sequence of numbers from 1 to 5. The syntax {1..5} generates the list of numbers, and for each iteration, the variable I takes on one value from that list. Inside the loop, the echo command prints the current value of i, prefixed by the word "Number:". The loop runs five times, producing five lines of output. breakdown of the script:
for i in {1..5}
do
    echo "Number: $i"
done
for i in {1..5}: Starts a loop from 1 to 5.
do ... done: Defines the block of code to execute during each loop.
echo "Number: $i": Prints the current number.
Output:
Number: 1
Number: 2
Number: 3
Number: 4
Number: 5
This script is for iterations and output formatting in shell scripting.

[image: ]
The script shown in the terminal is a Bash shell script that performs arithmetic based on user input.
The script prompts the user to enter two numbers.
It reads those numbers using the read command.
Then it calculates their sum using arithmetic expansion: sum=$((num1 + num2)).
Finally, it prints the result using echo.
echo "Enter the first number:"
read num1
echo "Enter the second number:"
read num2
sum=$((num1 + num2))
echo "The sum is $sum"
When enters:
First number: 6
Second number: 3
The output is: The sum is 9
Later, with inputs:
First number: 4
Second number: 6
The output becomes:
The sum is 10
script is for how to handle input and perform basic operations in Bash.
[bookmark: _Toc228864455]Conclusion
 
This report has explored the critical roles of operating systems and demonstrated the remarkable capabilities of their command-line interfaces and scripting languages. The OS serves as the core orchestrator of all computing activities, from the foundational tasks of process and memory management to the advanced automation of system maintenance. The comparison of Windows PowerShell and Linux Bash reveals two powerful approaches to automation that are philosophically different. PowerShell's object-oriented pipeline offers deep integration with Microsoft's ecosystem and treats data as structured objects. In contrast, the Linux philosophy, as embodied by Bash, emphasizes text streams and a suite of simple, composable tools that perform specific tasks excellently. The practical exploration of CLI commands—from `Get-Process` and `Test-Connection` to `ps aux` and `ss -tuln`—has shown that text-based management is often faster, more informative, and more repeatable than GUI navigation. The creation of scripts, such as a cleanup script in PowerShell and a backup script in Bash, demonstrates the highest efficiency. By incorporating variables, loops (PowerShell), and conditional logic (Bash), routine and complex tasks can be transformed into reliable, automated workflows. Ultimately, investing time in learning CLI tools and scripting is an investment in productivity. For IT professionals and power users, the ability to wield commands and write scripts is no longer just a convenience but a fundamental skill for effective system management and problem-solving in a modern computing environment.
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CORRECT - See Section 2
What does CLI stand for?

« Command Line Interface

CORRECT - See Section 2
Commands are case-sensitive.

v True

WRONG - See Section 2
When entering a command, do arguments or options typically come first?

%X Arguments

CORRECT - See Section 2.2
Which of the following is not a correct way to combine options?

v -rl

WRONG - See Section 4
Which command will allow you to change your current directory?

X chdir

CORRECT - See Section 4
The ~ (tilde) character is used to represent:

« Auser's home directory

CORRECT - See Section 5
The 1s command without options or arguments...

v .. lists the contents of the current directory.

WRONG - See Section 5
The first character in a long listing 1s -1 indicates:

% Permissions

WRONG - See Section 5
Which option to the 1s will sort the output by file size?

X -r

WRONG - See Section 6
Which of these commands will create a new shell logged in as the root user?

¥ sudo

WRONG - See Section 7
Which of the following sets has the group permissions highlighted?

X rw-rw-r--

CORRECT - See Section 7
Which of the following sets has the other permissions highlighted?

v rW-rw-r--

CORRECT - See Section 8
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