
[image: A yellow and black logo

AI-generated content may be incorrect.]
Computer Architecture and Operating Systems
Module Code: ACCA4022


· Report Title: Operating Systems Assignment
· Student Name: Lucian Ilie 
· Student ID: 2126669
· Lecturer Name: James Williams


I confirm that I have not used any AI tools in the research and creation of this 
assignment. I confirm that I have not presented any AI generated materials as my own work. I confirm I have copies of my drafts, notes, and other resources I used, which I may be asked to provide in evidence.

Table of Contents
Introduction	4
Key Functions of General Operating Systems	4
Use of Windows OS CLI Commands	9
Use of Linux OS CLI Commands	16
Use of Windows OS Scripts	24
Use of Linux OS Scripts	25
Conclusion	27
Reference	29
Appendices	31
Appendix 1- OS tutorial activity	31
Appendix 2. Lecture Activities	32
Appendix 3- certified course	35



List of Figures
Figure 1: Tasklist	11
Figure 2: dir command	11
Figure 3: Change Directory	12
Figure 4: Ping	12
Figure 5: Trace	13
Figure 6: Net User	13
Figure 7: Task Scheduling	13
Figure 8: Disk Management	14
Figure 9: System info	15
Figure 10: Environment Variables	16
Figure 11: File Permissions & Security	16
Figure 12: System Monitoring	17
Figure 13: Process Management	18
Figure 14: Process Management Output	19
Figure 15: ls command	19
Figure 16: Change Directory	20
Figure 17: New Directory	20
Figure 18: Ping	20
Figure 19: Ifconfig	21
Figure 20: User Management	21
Figure 21: Sorting Command	22
Figure 22: Sorting Output	22
Figure 23: Disk Usage Monitoring	22
Figure 24: File Content Viewing	23
Figure 25: System Info	23
Figure 26: File Permission	23
Figure 27: Help and Documentation	24
Figure 28: Windows Script	26
Figure 29: Linux Script	27
Figure 30: Runn Script	27

[bookmark: _Toc229320732]Introduction
An Operating System (OS) is necessary software that controls the hardware resources and offers a platform on which one can execute applications [1]. It acts as a mediator between the users and the computer hardware and is used in the management of processes, allocation of memory and file systems. Windows, Linux, and macOS with their own features and user interfaces are the most common types of OS. This report will discuss what some of the most important functions of general-purpose operating systems are, delve into what some of the most commonly used CLI commands in Windows and Linux are, and demonstrate how scripting languages such as Batch and Bash get used to accomplish automation and system management tasks.  
[bookmark: _Toc229320733]Key Functions of General Operating Systems
Operating Systems (OS) are important in enabling efficient operations of a computer. The OS controls the interface between the hardware and the software, creating an environment within which the applications can be run in a seamless environment. The main functions of an OS are as follows:
· Process Management: Processes are handled by the OS, and they include the execution and scheduling of processes. It makes sure that processes are given time on the CPU and can multitask by alternating between processes. Monitoring active processes and their resource usage (CPU, memory usage, etc.) are monitored with such tools as Windows Task Manager and the Linux top command. Task Manager in Windows offers real-time performance of the system, the processes underway, and the consumption of resources. The Processes tab can be used to view and manage running applications, whereas the Performance tab can be used to monitor CPU, memory, disk and network usage. Example: Windows Task Manager where CPU and memory use of the running processes are shown.  (Ctrl+Shift+Esc).
[image: The image is a screenshot of the Windows Task Manager displaying various processes and their usage statistics, such as CPU, memory, disk, and network usage.

AI-generated content may be incorrect.]

· Memory Management: This feature makes sure that every running process gets adequate memory. The OS has to track the memory allocation, ensure that the processes do not interfere with each other and deal with the virtual memory when the physical RAM runs out [2]. It operates memory hierarchies, such as RAM and caches, to facilitate an efficient utilization of system resources.  To open memory management, the following bash needs to be done ctrl+shift+esc and select performance, than memory. 
[image: The image displays a Windows Task Manager with various system performance metrics, including CPU usage (100%), memory (13.7/15.7 GB), and network statistics (Ethernet and WiFi both idle).

AI-generated content may be incorrect.]
[image: The image displays a Windows Task Manager's Performance tab, showing various system statistics including CPU and memory usage, disk and network activity, and specifications for the NPU and GPU.

AI-generated content may be incorrect.]
· File System Management: The OS is in charge of files and directories, where users and applications store, retrieve, and organize data. It supports the format of file systems such as NTFS (Windows), HFS+ (macOS), and EXT4 (Linux). It also offers file security and access control tools, to which only authorized users can be allowed to read, write, or execute files.  
[image: ]

· Hardware Management: The OS manages and coordinates access to hardware such as hard drives, printers, and displays. It also supplies device drivers which enable software applications to communicate with hardware, hiding the complexity of hardware operations. The OS is also used to guarantee the effective use of system resources which include the CPU, RAM, and input/output devices. To access hardware management on Windows, one needs to open the Windows run box and type devmgmt.msc. 

[image: The provided text is an excerpt from the Device Manager window in Windows, detailing various categories of hardware components and devices.
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Key OS Types
· Windows: Windows is one of the most popular operating systems and is characterized by its intuitive interface and huge compatibility with a wide range of software. It is frequently employed both at home and in business. Windows is the diverse system with an abundance of the hardware and software applications, which has made it choice of many users.  
· macOS: macOS, which is a product of Apple, is typified by the smooth design, reliability and security. It is developed to run on Apple hardware, and is generally used in creative industries, such as graphic design, video editing, and the music production. macOS is developed on UNIX, which offers a powerful and the safe framework.  
· Linux: Linux is an open-source operating system with its features being defined by its flexibility, security and the customization capabilities. It is typically used in server environments but is also a popular tool among the developers and the enthusiasts. Ubuntu, Fedora and Debian are the popular Linux distributions (distros) with special features and user interfaces.
All these operating systems have their advantages, and in that regard, can be imposed on various users. Each of the OS plays a central role in the digital ecosystem: everyday computing (Windows), creativity (macOS), and server management and development (Linux).
[bookmark: _Toc229320734]Use of Windows OS CLI Commands
Windows Command Line is an easy and natural route to communicate with the operating system. Text-based commands also enable users and system administrators to command, automate and troubleshoot operations through text-based commands [4]. The CLI is also helpful when it comes to automating repetitive tasks, accessing advanced settings within a system, and in performing network diagnostics. It is an important tool of both users and IT professionals who want to have a more granular level of control of the system.
Batch/PowerShell Commands
Process Management:
Tasklist command shows the list of all the currently running processes on the system with the information about their memory usage and the process IDs. This command is helpful in controlling and ending the unwanted processes.
Tasklist
[image: The image shows a Command Prompt window displaying a list of processes, including their Image Name, Process ID (PID), Session Name, Session Number, Memory Usage, and Process Name, such as wininit.exe, svchost.exe, and LsaIso.exe.
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[bookmark: _Toc229320598]Figure 1: Tasklist 
File & Directory Management:
The dir command displays the items in a given directory, whereas the cd command is used to switch the current directory [5]. These are commands that are used to navigate and control files and folders in the system.
dir C:\Users
[image: The image shows a command prompt output listing the contents of the C drive, including the volume serial number, current date and time, and a total of three directories: an empty one, 'lucia', and another empty one.

AI-generated content may be incorrect.]
[bookmark: _Toc229320599]Figure 2: dir command

cd C:\Windows
[image: The image shows a computer screen display showing a command prompt in Windows, with the user navigating to the C:\Windows directory.

AI-generated content may be incorrect.]
[bookmark: _Toc229320600]Figure 3: Change Directory

Network Testing/Monitoring:
The ping command is used to check the connectivity between a computer and a remote server by sending packets and time taken to respond. tracert is used to trace the route packets follow to a destination.
ping google.com
[image: The image shows a command prompt window in Microsoft Windows, executing a ping command to google.com, and displaying the response time statistics.

AI-generated content may be incorrect.]
[bookmark: _Toc229320601]Figure 4: Ping 












tracert google.com
[image: The image shows a terminal command output for a traceroute to the IP address 8.8.8.8, which is the address of Google's DNS server.

AI-generated content may be incorrect.]
[bookmark: _Toc229320602]Figure 5: Trace 

User Management:
Net user command is meant to view and manage user accounts on the system. Indicatively, you can add, update or remove users.
net user
[image: The image shows a command line interface output listing various user accounts on a Windows system.
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[bookmark: _Toc229320603]Figure 6: Net User 

Task Scheduling:
To construct and handle schedule of the tasks command schtasks is used by the user [6]. And it can also be used to mechanize the routine practice line system maintenance and backups.
[image: A user successfully creates a daily backup task in Windows Task Scheduler.
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[bookmark: _Toc229320604]Figure 7: Task Scheduling

Disk Management:

chkdsk is a command that verifies the integrity of a disk and corrects errors in the file system. It reads the drive to determine bad sectors and logical problems. The /f option is exploited to automatically correct the identified errors.
chkdsk D: /f
[image: The image shows a command prompt in Windows Command Prompt displaying the results of a disk check (CHKDSK) process on the D: drive, indicating no issues were found.
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[bookmark: _Toc229320605]Figure 8: Disk Management

System Information:
The systeminfo command is a command that details the system configuration i.e. the OS version, the installed memory, processor details and the system uptime. It can be used in diagnostics and reporting.
 [image: The image shows a system information display for a Windows 11 Home laptop, including details about the hardware and software configuration.
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[bookmark: _Toc229320606]Figure 9: System info
Environment Variables:
Environment variables of the system are shown, created or edited using the set command. These variables are used by the operating system to store configuration settings.
[image: The image shows a command prompt window in Windows, displaying the system's PATH and PATHEXT environment variables, which are used to locate executable files.
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[bookmark: _Toc229320607]Figure 10: Environment Variables
File Permissions & Security:
Attrib command is the command that is used to display or alter the attributes of files like read-only, hidden or system files. It aids in controlling file exposure and security in the operating system.
[image: test.txt
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[bookmark: _Toc229320608]Figure 11: File Permissions & Security
System Monitoring:
The driverquery command is executed in order to provide the list of all the installed device drivers as well as their status and properties. It can be used in the diagnostics of a system and troubleshooting hardware-related problems.
[image: The image displays a list of various hardware drivers and their properties, including module names, display names, driver types, and link dates, all shown in a black background.
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[bookmark: _Toc229320609]Figure 12: System Monitoring
To demonstrate the extensibility of Windows CL, these commands play a crucial role, permit user to effectively manage the procedure, networks, users, files, scheduled jobs. Automation of tasks and ability to carry out complex commands makes the CLI a necessary tool to both ordinary users and system administrators.    
[bookmark: _Toc229320735]Use of Linux OS CLI Commands
The Linux Command Line Interface (CLI) is an administrators tool of immense power, whereby there is more control and flexibility than graphical user interfaces [7]. It allows users to directly execute commands, and is therefore important in automating tasks, file management and troubleshooting system errors. Some of the reasons why Linux CLI is always desirable by system administrators and developers are speed, efficiency and the ability to execute complex functions with minimal resources.
Bash Commands	
Process Management:
ps command provides the list of processes that are currently running on the system, and top provides a dynamic view of what processes are currently running on the system, resource utilization and memory consumption.
ps aux top
[image: The image shows a terminal window displaying various processes and system information.
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[bookmark: _Toc229320610]Figure 13: Process Management
[image: The image displays a terminal session output, showing system information including CPU and memory usage, process list, and load averages.

AI-generated content may be incorrect.]
[bookmark: _Toc229320611]Figure 14: Process Management Output

File & Directory Management:
The ls command is used to show the contents of a directory; the cd command is used to change the directory and the mkdir command is used to create a new directory [8]. They are simple to navigate around and to organise files.
ls ~
[image: The image displays a desktop file explorer, listing folders such as Documents, Downloads, Music, New Folder, Pictures, Public, and Videos.

AI-generated content may be incorrect.]
[bookmark: _Toc229320612]Figure 15: ls command
cd ~/Desktop
[image: The provided text appears to be a sequence of commands or file paths rather than an image. It looks like a command line interface output or a directory path on a computer, showing the user navigating to their desktop and listing a file or directory.

AI-generated content may be incorrect.]
[bookmark: _Toc229320613]Figure 16: Change Directory
mkdir new_directory
[image: New_Folder
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[bookmark: _Toc229320614]Figure 17: New Directory

Network Testing/Monitoring:
Ping command is used to test the connection of another network device whereas ifconfig is used to get detailed information about the network interfaces and configurations.
Example:
ping google.com
[image: The image displays a command line interface output showing a ping request to google.com, resulting in 0 packets received and a 100% packet loss.

AI-generated content may be incorrect.]
[bookmark: _Toc229320615]Figure 18: Ping
Ifconfig
[image: The text is a snippet of a Linux terminal displaying network interface configuration, specifically for the eth0 Ethernet interface, with details on IPv4 and IPv6 addresses, network mask, and statistics on received and transmitted packets.

AI-generated content may be incorrect.]
[bookmark: _Toc229320616]Figure 19: Ifconfig
User Management:
Useradd command is the one that is used to create a new user account whereas usermod is the one that is used to modify user information [9]. These are the orders that are required in managing users in a Linux environment.
Example:
useradd new_user
usermod -aG sudo new_user
[image: The image depicts a terminal session where a user is adding a new user and granting them sudo privileges in an Azure environment.

AI-generated content may be incorrect.]
[bookmark: _Toc229320617]Figure 20: User Management








Sorting Text from a file:
Example:
Sort file_name.txt
[image: The image shows a text document with a list of names and various text editing commands displayed in a black and white terminal window.

AI-generated content may be incorrect.]
[bookmark: _Toc229320618]Figure 21: Sorting Command
[image: The image shows a command prompt in the Windows Command Prompt on the desktop, displaying a sorted list of names.

AI-generated content may be incorrect.]
[bookmark: _Toc229320619]Figure 22: Sorting Output

Disk Usage Monitoring:
df utility is used to provide the distribution of disk space between all active filesystems. The -h flag will convert raw blocks into a format that is easy to read (MB or GB), and as a result, it will be easier to analyse the data on the storage intuitively.
[image: The image shows a Linux command line interface displaying the output of the 'df -h /' command, indicating the filesystem usage on the device /dev/sdd, with 1007GB total size, 1.7GB used, and 954GB available.

AI-generated content may be incorrect.]
[bookmark: _Toc229320620]Figure 23: Disk Usage Monitoring

File Content Viewing:
The cat command can be used to display the internal data of a file in the terminal interface directly. It is a highly effective tool in quick scanning of short text files without having to open a specific editor.
[image: Hello Linux.
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[bookmark: _Toc229320621]Figure 24: File Content Viewing

System Information:
The uname command is a diagnostic utility that can be used to determine the core system characteristics. By running it with the -a option, one can get a general overview of the kernel version and hardware setup.
[image: The image shows a terminal window displaying the Linux operating system information for a machine named JMGWL4Azure.

AI-generated content may be incorrect.]
[bookmark: _Toc229320622]Figure 25: System Info

File Permissions:
Security of the system is ensured through the use of chmod that alters the level of authorization of reading, writing or executing files. As an illustration, the owner of a setting with a 755 setting will have all the permissions but will deny others the right to access the setting.
[image: The image shows a command line interface where a user is modifying file permissions for 'test.txt' on a Windows Azure environment.

AI-generated content may be incorrect.]
[bookmark: _Toc229320623]Figure 26: File Permission

Help & Documentation:
To obtain instruction on syntax and functionalities of the command syntax, the man command will allow access to reference manuals of the system.
[image: The text appears to be a snippet of a command line interface showing a user typing commands related to Azure services.

AI-generated content may be incorrect.]
[image: The image is a command-line interface displaying a list of commands and their descriptions related to file management.

AI-generated content may be incorrect.]
[bookmark: _Toc229320624]Figure 27: Help and Documentation
These commands show the flexibility of the Linux CLI making it an essential tool in controlling processes, files, networks, users as well as automated processes. Bash scripting is powerful, enabling users to carry out complex operations effectively, and make it a preferred choice when administering Linux systems. 


[bookmark: _Toc229320736]Use of Windows OS Scripts 

Windows scripting can be done through applications like Batch and PowerShell, which enables the users to automate repetitive workflows, as well as more effectively manage system configurations [10]. Simple tasks, such as file handling, are also automatable using batch scripting, whereas more complex tasks can be automated in PowerShell, which also provides access to underlying system management tools of Windows. The two scripting languages are a requirement among system administrators who need to streamline processes like file handling, task scheduling and user management.
Batch Script 
Automation of file management functions such as copying files between one directory and another can be easily automated using a simple Batch script. Below is an example of a script, which creates a backup of a directory by copying all the files of a single directory to another one:
@echo off
:: This script backs up files from the source to the destination folder
xcopy C:\Source\* C:\Backup\* /E /H /C /I
echo Backup Complete!
pause
Explanation: 
· @echo off: Suppresses the output of the command used, leaving the window  
· xcopy: This command copies files in the source to the destination directory. The /E option to include subdirectories and /H to include hidden files.  
· pause: Suspends the script to give a user time to view the result prior to closing the window.  
PowerShell Script 
A PowerShell script can be used to manage user accounts. As an example, the following script can add a new user to the system and add him/her to the Administrators group:
New-LocalUser "JohnDoe" -Password (ConvertTo-SecureString "Password123" -AsPlainText -Force)
Add-LocalGroupMember "Administrators" -Member "JohnDoe"
echo User 'JohnDoe' added and added to Administrators group.
[image: The image shows a PowerShell command output listing two users, 'JohnDoe' and 'soac-azure', who are part of the local Administrators group.

AI-generated content may be incorrect.]
[image: A Windows PowerShell command was used to add a user named JohnDoe to the Administrators group.

AI-generated content may be incorrect.]
[bookmark: _Toc229320625]Figure 28: Windows Script
Explanation: 
· New-LocalUser: Creates a new local user with a specified username and password. 
· Add-LocalGroupMember: Adds the user to the Administrators group, giving them elevated privileges. 
· ConvertTo-SecureString: Encrypts the password to keep it secure. 
Both scripting languages are potent tools in automating tasks in Windows, and they give system administrators a chance to easily handle complex workflows.
[bookmark: _Toc229320737]Use of Linux OS Scripts
Bash Linux scripting is a highly effective means of automating tasks, managing system configurations, and enhancing the effectiveness of system administration. Simple or complex tasks, including but not limited to files backups, system updates, and process management can be automated using bash scripts [11]. Administrators widely use them to manage repetitive work, make habitual maintenance, and make sure that systems run without any human intervention.
Bash Script 
The following is a sample Bash script that will automate a file backup process by copying files in a source directory to a backup directory. The script also looks to see whether the backup directory exists or not, and where needed, the script creates the backup directory:
#!/bin/bash

SOURCE="$HOME/documents"
BACKUP="$HOME/backup"

if [ ! -d "$BACKUP" ]; then
       mkdir -p "$BACKUP"
       echo "Backup directory created"
fi

cp -r "$SOURCE"/* "$BACKUP"

ls "$BACKUP"

echo "Backup completed successfully!"
[image: The image displays a terminal window in the GNU nano text editor, showing a bash script that creates a backup of a directory.

AI-generated content may be incorrect.]
[bookmark: _Toc229320626]Figure 29: Linux Script
[image: The image depicts a series of terminal commands being executed on a Linux system, including changing file permissions, running a backup script, and displaying a successful backup message.

AI-generated content may be incorrect.]
[bookmark: _Toc229320627]Figure 30: Runn Script

Explanation: 
· #!/bin/bash: This line tells the system that the script should be run using the Bash shell.
· SOURCE="$HOME/documents"- This line sets the source folder. The source folder is where the original files are stored. In this script, the files are taken from the documents folder in the user’s home directory.
· BACKUP="$HOME/backup. - This line sets the backup folder. This is the folder where the copied files will be saved.
· if [ ! -d "$BACKUP" ]; then - This line checks if the backup folder already exists. If the folder does not exist, the script will create it.
· mkdir -p "$BACKUP" - This command creates the backup folder. The -p option helps avoid errors if the folder already exists.
· echo "Backup directory created" - This message appears when the backup folder has been created. It lets the user know that the script has completed this step.
· fi - This line ends the condition that checks for the backup folder.
· cp -r "$SOURCE"/ "$BACKUP"* - This command copies all files from the documents folder into the backup folder. The -r option allows the script to copy folders as well as files.
· ls "$BACKUP" - This command shows the files inside the backup folder. It is useful because it lets the user confirm that the files were copied.
· echo "Backup completed successfully!" - This final message tells the user that the backup process has finished successfully.

Benefits of Bash Scripting
One of the requirements in automating daily or routine tasks on Linux systems is a bash script. They can be run with cron to run regularly and make them invaluable to system administrators who need to automate system testing and streamline their systems [12].
[bookmark: _Toc229320738]Conclusion
The report has indicated the most important functions of operating systems, including: process management, memory management, file system management, and hardware coordination. It also discussed how to use Command Line Interface (CLI) commands in both windows and Linux and how these commands can be used to automate and manage system tasks. Also, the scripting languages such as Batch and Bash were demonstrated to be essential in automating the processes within the system. Operating systems play a vital role in the effective management of hardware, software and system resources ensuring smooth operations and enabling automation, security and system maintenance in both personal and professional set ups. 
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Command Prompt X+ v

C:\Users\lucia>tasklist

Inage Name PID Session Name Session#  Mem Usage
System Idle Process © Services [ 8 K
System 4 Services 3 136 K
Secure System 140 Services 3 64,960 K
Registry 184 Services 3 63,076 K
smss.exe 6U8 Services 3 592 K
csrss. exe 1008 Services 3 3,7U8 K
wininit.exe 1040 Services 3 3,784 K
csrss. exe 1048 Console 1 14,956 K
winlogon. exe 1132 Console 1 8,276 K
services.exe 1160 Services 0 11,848 K
Lsalso.exe 1200 Services 3 2,3U8 K
Lsass. exe 1208 Services 3 25,576 K
svchost..exe 1340 Services 3 31,788 K
fontdrvhost . exe 1360 Services 3 1,000 K
fontdrvhost . exe 1376 Console 1 5,800 K
WUDFHost . exe 1416 Services 0 3,472 K
svchost . exe 1512 Services 3 17,928 K
svchost..exe 1560 Services 3 6,5U8 K
dum. exe 16Ul Console 1 314,612 K
WUDFHost . exe 1724 Services 0 2,976 K
svchost . exe 1828 Services 3 19,504 K
svchost..exe 1840 Services 3 6,600 K
svchost..exe 1864 Services 3 1,900 K
svchost..exe 1896 Services 3 8,928 K
svchost..exe 1904 Services 3 2,892 K
svchost..exe 1920 Services 3 3,628 K
svchost..exe 1140 Services 3 6,916 K
svchost..exe 2028 Services 3 6,152 K
svchost..exe 1224 Services 3 12,808 K
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C:\Users\lucia>dir C:\Users
Volume in drive C is Windows
Volume Serial Number is 687C-2862
Directory of C:\Users

21/6u/2026 12:26  <DIR>

21/6u/2026 12:19  <DIR> lucia
15/10/2024 ©7:05  <DIR> Public
0 File(s) 0 bytes

3 Dir(s) 80,832,094,208 bytes free

C:\Users\lucia|
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C:\Users\lucia>cd C:\Windows

C:\Windows>|
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Command Prompt X+ v

Microsoft Windows [Version 10.0.26200.82u6]
() Microsoft Corporation. ALl rights reserved.

C:\Users\lucia>ping google.com

Pinging google.com [192.178.223.100] with 32 bytes of data:
Reply from 192.178.223.100:
Reply from 192.178.223.100:
Reply from 192.178.223.100:
Reply from 192.178.223.100:

Ping statistics for 192.178.223.160:

Packets: Sent = U4, Received = 4, Lost = © (8% loss),
Approximate round trip times in milli-seconds:

Mininum = 1lms, Maximum = 18ms, Average = léms

C:\Users\lucia>|
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C:\Users\lucia>tracert 8.8.8.8

Tracing route to dns.google
over a maximum of 30 hops:

9 ms
11 ms
*

8 ms
9 ms
16 ms
18 ms
11 ms
17 ms

CENOOEWN R

Trace complete.

=
©Bomoaxwr

=
B momaxwn

[8

.8.8.8]

192.168.1.254

172.16.16.102

Request timed out.

136. hiperdl.sheff.dial.plus.net.uk [195.166.143.136]
peer2-et0-0-2.slough.ukcore.bt.net [62.172.103.20u]
109.159.253.69

216.239.41.149

108.170.234.221

dns.google [8.8.8.8]
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C:\Users\lucia>net user

User accounts for \\LUCIAN

Administrator CodexSandbox0ffline CodexSandboxOnline
DefaultAccount Guest lucia
WDAGUtilityAccount

The command completed successfully.
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C:\Users\lucia>schtasks /create /tn "Backup Task" /tr "backup.bat" /sc daily /st 12:00
SUCCESS: The scheduled task "Backup Task" has successfully been created.

C:\Users\lucias|
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:\windows\system32> chkdsk D: /f
The type of the file system is NTFS.
Volume label is Lucian.

Stage 1: Examining basic file system structure ...
256 file records processed.

File verification completed.

Phase duration (File record verification): 4.45 milliseconds.
© large file records processed.

Phase duration (Orphan file record recovery): .19 milliseconds.
© bad file records processed.

Phase duration (Bad file record checking): .18 milliseconds.

Stage 2: Examining file name linkage ...
15 reparse records processed.
296 index entries processed.
Index verification completed.
Phase duration (Index verification): 4.22 milliseconds.
© unindexed files scanned.
Phase duration (Orphan reconnection): 6.28 milliseconds.
© unindexed files recovered to lost and found.
Phase duration (Orphan recovery to lost and found): .43 milliseconds.
15 reparse records processed.

Phase duration (Reparse point and Object ID verification): @.51 milliseconds.

Stage 3: Examining security descriptors .

Security descriptor verification completed.

Phase duration (Security descriptor verification): 1.14 milliseconds.
20 data files processed.

Phase duration (Data attribute verification): .29 milliseconds.

iindows has scanned the file system and found no problems.
No further action is required.

262142975 K8 total disk space.
24652 KB in 26 files.
88 KB in 22 indexes.
© K8 in bad sectors.
74203 KB in use by the system.
65536 KB occupied by the log file.
262624632 K8 available on disk.

4696 bytes in each allocation unit.
65535743 total allocation units on disk.
65566068 allocation units available on disk.

Total duration: 14.88 milliseconds (14 ms).

PS C:\windows\systen32> _
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Host Name:
S Name:

S Version:

S Manufacturer:

S Configuration:

S Build Type:
Registered Ouner:
Registered Organization:
Product ID:

riginal Install Date:
System Boot Time:
System Manufacturer:
System Hodel:

system Type:
Processor(s):

BIOS Version:
Windows Directory:
System Directory:

Boot Device:

System Locale:

Input Locale:

Time Zone:

Total Physical Memory:

irtual Memory: Max Size:

irtual Memory: In Use:
Page File Location(s):
Domain:

Logon Server:
Hotfix(s):

Network Card(s):

Available Physical Memory:

irtual Memory: Available:

PS C:\windows\system32> systeminfo

LUCTAN
Microsoft Windows 11 Home
10.6.26200 N/A Build 26206
Microsoft Corporation
Standalone Workstation
Multiprocessor Free
lucianilng3ggmail.com

HP.

06342-21461-83841-AAOEM
15/10/2025, 12:03:33
06/05/2026, 23:53:04

HP.

HP OmniBook 7 Laptop 17-dc@xxx
x64-based PC

1 Processor(s) Installed.

[61]: Inteled Family 6 Model 189 Stepping 1 GenuineIntel ~2100 Mhz

Insyde F.10, 22/10/2025
C:\windous
C:\windows\systen32
\Devi ce\Harddiskvolume1
en-gb;English (United Kingdom)
en-gb;English (United Kingdom)
(UTC+60:00) Dublin, Edinburgh, Lisbon, London
16,633 M8
3,669 M8
27,207 M8
9,752 M8
17,545 M8
C:\pagefile.sys
WORKGROUP
\\LUCTAN
6 Hotfix(s) Installed.
KB5682417
KB5650575
KB5654156
KB5665847
KB5683769
KB5088467 1
3 NIC(s) Installed.
[61]: Intel(R) Wi-Fi 6E AX211 160MHz
Connection Name: WiFi
DHCP Enabled:  Yes
DHCP Server: 192.168.1.254
1P address(es)
[61]: 192.168.1.216
[62]: fego::3de:235e:4b89:7ebd
[62]: Bluetooth Device (Personal Area Network)
Connection Name: Bluetooth Network Connection
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C:\Users\lucia>set Path

Path=C: \windows\system32;C: \windows;C:\windows\System32\Wbem;C: \windows\System32\WindowsPowerShell\v1.0\;C: \windows\Syst
em32\OpenSSH\ ;C: \Program Files\HP\1E.Performance.Assist\Extensibility\NomadBranch;C:\Program Files\HP\HP One Agent;C:\Us
ers\lucia\AppData\Local\Programs\Python\Launcher\;C:\Users\lucia\AppData\Local\Microsoft\WindowsApps;C: \Users\lucia\AppD
ata\Local\Programs\Microsoft VS Code\bin

PATHEXT=.COM; . EXE; . BAT; .CMD; .VBS; . VBE; . JS; . JSE; .WSF; .WSH; .MSC
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C:\Users\lucia\Desktop> attrib test.txt
C:\Users\lucia\Desktop\test.txt
C:\Users\lucia\Desktop> |
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PS C:\Users\lucia\Desktop> driverquery

Module Name

Display Name

Driver Ty

Link Date

139Uohci

3ware
ACPI
AcpiAudioCom
AcpiDev
acpiex
acpipagr
AcpiPi
acpitime
Acx01000
ADPBOXX

AFD

afunix
ahcache
andgpio2
andi2c
AndK8
AndPPH
andsata
andsbs
andwps
andxata
AppID
AppleKndfFil
AppleLowerfi
ApplessD
applockerflt
arcsas
AsyncMac
atapi
bo6bdry

bam

1394 OHCI Compliant Ho
3ware

Microsoft ACPI Driver
ACPI Audio Compositor
ACPI Devices driver
Microsoft ACPIEx Drive
ACPI Processor Aggrega
ACPI Power Meter Drive
ACPI Wake Alarm Driver
Acx01000

ADPSBXX

Ancillary Function Dri
afunix

Application Compatibil
AMD GPIO Client Driver
AMD I2C Controller Ser
AMD K8 Processor Drive
AMD Processor Driver
andsata

andsbs

AMD Workload Profiling
andxata

AppID Driver

Apple KMDF Filter Driv
Apple Lower Filter Dri
Apple Solid State Driv
Smartlocker Filter Dri
Adaptec SAS/SATA-II RA
RAS Asynchronous Media
IDE Channel

QLogic Network Adapter
Backaround Activity Mo

Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel
Kernel

18/05/2015 23:28:03

09/61/2015

07/62/2019
20/03/2019

14/05/2015 13:14:52
11/12/2012

01/05/2015 01:55:35

15/06/2023
15/06/2023
11/11/2019

09/61/2015

25/05/2016 ©8:03:08
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This message is shown once a day.
/home/14s0ac/ .hushlogin file.
1250ac@INGHLAAZUre:~$ PS aux

To disable it please create the

ISER PID %CPU XMEM  VSZ  RSS TTY
root 1 8.1 .1 100344 10860 2
root 2 6.1 e.e 3120 1920 ?
root 7 0.6 6.6 3120 1792 ?
root 43 2.2 0.1 30472 14726 ?
root 68 2.4 6.0 23100 5888 ?
root 85 6.0 0.6 4492 1284 2
root 8 0.6 6.0 4624 768 ?
root 87 8.8 0.6 4744 1516 2
root 9631.2 0.6 4720 1556 2
root 9113.0 0.6 4928 1532 2
systemds 123 2.5 0.1 25532 13312 ?
root 136 0.0 0.6 4304 2432 2
ssage+ 137 0.8 0.0 8628 4352 2
root 141 2.0 0.2 30100 18566 2
syslog 143 0.4 ©.6 2224060 5376 2
root 147 8.8 0.3 1466828 31420 2
root 154 1.6 0.8 15320 7296 2
root 208 2.6 0.6 4780 3328 2
root 216 1.8 0.2 167220 21126 >
root 216 6.0 0.6 3236 2048 hvce
root 218 0.0 0.6 3192 1926 ttyl
root 332 2.0 0.8 14692 6656 2
root 341 56.4 ©.7 69724 58386 2
root 353 6.0 0.6 3120 1028 2
oot 354 0.0 0.0 3136 1284 ?

STAT START

ss
s1
s1
s¢s
ss
ss
Ss
ss
ss
ss
ss
ss
ss
ss
ss1
ssl
ss
ss.
ss1
Ss+
Ss+
ss
R
ss
R

12:07

HE
:01

0000000900009 00009900000 -
3883333823338 222888888

comMAND
/sbin/init

Jinit

plang --control-socket 7 --log-level 4 --server-fd 8
/1ib/systemd/systend-journald
/1ib/systend/systend-udevd

snapfuse /var/1ib/snapd/snaps/bare_5.snap /snap/bare/|
snapfuse /var/1ib/snapd/snaps/gtk-common-themes_1535.|
snapfuse /var/1ib/snapd/snaps/core22_864.snap /snap/c|
snapfuse /var/1ib/snapd/snaps/snapd_20290.snap /snap/|
snapfuse /var/1ib/snapd/snaps/ubuntu-desktop-install
/1ib/systemd/systend-resolved

Jusr/sbin/cron -f -P

@dbus-daemon --system --address=systemd: --nofork --n
Jusr/bin/python3 /usr/bin/networkd-dispatcher --run-s|
Jusr/sbin/rsyslogd -n -iNONE

Jusr/1ib/snapd/snapd

/1ib/systend/systend-logind

/bin/bash /snap/ubuntu-desktop-installer/1276/bin/su
Jusr/bin/python3 /usr/share/unattended-upgrades/unatt|
/sbin/agetty -0 -p -- \u --noclear --keep-baud consoll
/sbin/agetty -0 -p -- \u --noclear ttyl linux
/1ib/systemd/systend-timedated
/snap/ubuntu-desktop-installer/1276/usr/bin/python3. 1}
/init

/init
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$ cd ~/Desktop
$ o
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~$ mkdir New_Folder
% -




image26.png
1250ac@liGHL4AZUre:~$ ping google.cCom
PING google.com (142.250.117.166) 56(84) bytes of data.

~C
-~ google.com ping statistics
25 packets transmitted, @ received, 106% packet loss, time 24568ms

1450ac@INGHLAAZUrE IS o




image27.png
1450ac@IMGliL4Azure:~$ ifconfig
ethe: flags-4163<UP,BROADCAST, RUNNING, MULTICAST> mtu 1560
inet 172.19.132.154 netmask 255.255.240.6 broadcast 172.19.143.255
inet6 fes6::215:5dff:fe52:30c8 prefixlen 64 scopeid 6x26<link>
ether 00: 8 txqueuelen 1600 (Ethernet)
RX packets 53514 bytes 79372133 (79.3 MB)
RX errors @ dropped @ overruns @ frame ©
TX packets 2224 bytes 212063 (212.8 K8)
TX errors @ dropped @ overruns @ carrier 8 collisions @

lo: flags=73<UP,LOOPBACK,RUNNING> mtu 65536
inet 127.6.6.1 netmask 255.6.0.6
ineté ::1 prefixlen 128 scopeid @x18<host>
loop txqueuelen 1660 (Local Loopback)
RX packets @ bytes © (6.6 B)
RX errors @ dropped 8 overruns @ frame ©
TX packets 6 bytes @ (0.0 B)
TX errors @ dropped @ overruns @ carrier 8 collisions ©
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~$ sudo su -
[sudo] password for lasoac
rOOt@IMGHLAAZUre: ~# useradd new_user
root@IMGHLAAZUre:~# usermod -aG sudo new_user
rOOtEINGHLAAZUNe it
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Set Mark
Copy

Help write out vhere Ts cut Execute Location Undo
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[1450ac@IHGHLaAzZure :~/Desktop$ sort names.txt

[1450ac@IHGHLAAZUre :~/Desktops o
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1450ac@INGHLAAZUre :~$ dF -h /
Filesystem size Used Avail Use% Mounted on
/dev/sdd 10076 1.76 9546 1% /
14s0ac@INGHLAAZUre :n$
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$ echo "Hello Linux" > test.txt
~§ cat test.txt
fello Linux

= .
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LaAzure: ~

~$ uname -a
Linux JMGHL4AZure 6.6.87.2-microsoft-standard-WSL2 #1 SMP PREEMPT_DYNAMIC Thu Jun 5 18:30:46 UTC 2025 x86_64 x86_64 X86_64 GNU/Linux

% -
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~$ chmod 755 test.txt
% -




image35.png




image36.png
User Commands.

AME
1s - list directory contents
SYNOPSTS.
1s [OPTION]... [EILE]...
ESCRIPTION

List information about the FILEs (the current directory by default). Sort entries alphabetically if non
Mandatory arguments to long options are mandatory for short options too.

-a, --all
do not ignore entries starting with .

-A, --almost-all
do not list implied . and ..

--author
with -1, print the author of each file

-b, --escape
print C-style escapes for nongraphic characters

--block-size-SIZE
with -1, scale sizes by SIZE when printing them; e.g., '--block-size=M'; see SIZE format below

-8, --ignore-backups
do not list implied entries ending with ~

-c  with -1t: sort by, and show, ctime (time of last modification of file status information); with -
-C 1list entries by columns

--color[=HHEN]
Colorize the output; WHEN can be ‘always’ (default if omitted), auto’, or ‘never’; more info bel

-d, --directory
list directories themselves, not their contents

-D, --dired
generate output designed for Emacs’ dired mode

=7 do not sort, enable -aU, disable -1s --color

-F, --classify
append indicator (one of */=>@|) to entries
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Users\soac-azure> Get-LocalGroupHenber Administrators

ObjectClass Name Principalsource

User IMGULaAzZure\TohnDoe  Local
User IMGUL4Azure\soac-azure Local
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PS C:\Users\soac-azure>
User "JohnDoe’ added and added to Administrators group.
PS C:\Users\soac-azure>
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#1/bin/bash

1s "$BACKUP™

echo "Backup completed successfully!
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$ nano backup.sh
$ chmod +x backup.sh
:~$ . /backup.sh
Filel.txt file2.txt
Backup completed successfully!
n$ o
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Lecture Activities Log

Week1

Q.What s an Operating System? - a collection of programmes created to manage and
control a computer.

Q.What does an Operating System do?- an operating systems allows the user to
operate the computer. It helps the user to run applications . it helps to connect the.
computer to peripherals such as keyboards, mice, hard drives, and other critical
components.

Activi

Q.5 most used Oss today?

+ Microsoft Windows

+ macos
+ Linux
+ Android
. ios

Activity: Most powerful Computers?
Q. Whatis the world’s most powerful Super-Computer?

Frontier is classed as the most powerful super-computer because it can perform more
than 1 quintillion calculations per second.

Q Whatis the world’s most powerful Quantum-Computer?

The world's most powerful Quantum-Computer is IBM Quantum System Two because it
uses qubits instead of bits, solving problems much faster compared to traditional
computers.

Q. Which is your all-time favourite Computer?

My favourite is the one created by Apple in 1984 because that computer opened the era
of computers and supported innovation since then.
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. OS Functions?

Q.Alist of common OS functions?

« Process Management
« Memory Management

« File &Directory Management
« Device Management

« User Interface provision

« Networking capabilities

« Security and Access Control
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Week 5

Document key syntax areas of the Batch script language covered during this
Lecture.

Batch aka Bat scripting, was invented by Batman* in 1980 ;) * Originally created by
Tim Paterson of Seattle Computer Products (SCP) in 1980.

Abatfile is a text file with a .bat file extension and is written using a text editor e.g.
Notepad++.

Note: Bat commands are not case sensitive e.g. Echo, echo, ECHO will all work the
same.

Batch has two types of variables:
The standard variable is created using the set command.

The second type are parameter/argument variables which are passed when a bat file or
function is called. More on this later.

The Goto command transfers control from one part of the script to another part of the
script, in the same bat file.

In Bat, an array element can also have a structure. A structure is an object that has
many attributes. For example, an object for a person can have 2 attributes such

as firstName and lastName,
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Task Manager Q  Type a name, publisher, or PID to search - 8ox
Processes B3 Runnewtssk @ Endtask 0 Efficiency mode
| & - 4% 82% 7% 0%
Nome Status CPU Memory Disk  Network
Apps (6)
D, @ GoogleChrome® © 0% 175MB OMBs  OMbps
> @ Microsoft Edge (9) @ 0% O1MB/s  OMbps
. @ Micosttwod 0% OMBs  OMbps
S TaskManager 08%  G4MB  OIMB/s  OMbps
= > [ WhatsAop (10) 3] 0% SMAMB O1MBs  OMbps
o 0 ndews Dl 0% 1606MB  OIMBE  OMbps
Background processes (111)
> & Acrobat Collaboration Synchr. 0%  29MB  OMBE  OMbps
> [ Acrobat Update Service (32 bit] 0%  07MB  OMBE  OMbps
> &) Actvation Licensing Service 0% 13MB  OMBE  OMobps
> [ Antimalware Core Senvice 0%  83MB  OMBE  OMobps
> [ Antimaware Service Executable 0%  7I9MB  OMBE  OMbps
> App Actions 0% 70MB  OMBE  OMobps
> [ AppHelperCap 0% 43MB OMBA  OMbps
(5 Application Frame Host 0%  280MB OMBE  OMbps
) BridgeCommunication 0% 47TMB OMBE  OMbps
@ ) BridgeCommunication 0% 42MB OMBE  OMbps





