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[bookmark: _Toc1498788076]Introduction
Operating systems are an important part of any computer because they allow the system to run and manage different tasks. Without an operating system, it would not be possible to use applications or control the computer properly. This report will look at the main functions of operating systems, such as managing processes, memory, and files.
It will also show how command line tools can be used in both Windows and Linux to carry out basic tasks like managing files, checking networks, and viewing processes. Some simple scripts will also be included to show how commands can be grouped together.
The aim of this report is to build a better understanding of how operating systems work and how they are used in practice.

[bookmark: _Toc921355954]Key functions of OS systems 
Operating systems are a fundamental part of any computer system as they act as a bridge between hardware and software. They ensure that all components of a system work together efficiently and allow users to interact with the computer in a straightforward way. One of the main functions of an operating system is process management, which controls how programs run. The operating system ensures that multiple processes can run at the same time without interfering with each other by allocating CPU time effectively. This is especially important in modern systems where multitasking is required for productivity [1].
Another important function is memory management. The operating system is responsible for allocating memory to different processes and ensuring that each program has enough space to run properly. It also prevents one process from accessing another process’s memory, which improves system stability and security [1]. Without proper memory management, systems could crash or become slow due to inefficient resource use.
[bookmark: _Int_HTArO8xw]File system management is also a key feature of operating systems. It allows users to store, organise and retrieve data easily using files and folders. For example, Windows commonly uses the NTFS file system, while Linux often uses ext4. These systems help manage large amounts of data efficiently and ensure that files are stored securely [2].
In addition, operating systems handle device management by controlling hardware components such as keyboards, printers, and storage devices. This is done through device drivers, which act as a communication link between hardware and software. Without drivers, the operating system would not be able to interact with hardware properly [1].
Finally, security and user management are essential functions. Operating systems control access to the system through user accounts and permissions. This helps prevent unauthorised access and protects sensitive data. Features such as passwords, encryption, and access control play a key role in maintaining system security [2].

[bookmark: _Toc1201403100]Windows commands 
[bookmark: _Toc1092784856]File and directory management 
File and directory management, the dir command is used to display files and folders in a directory. It can also be used with options such as /p to pause the output or /w to display results in a wider format. This command is commonly used when navigating through files, especially when working in larger systems where there are many folders. It helps users quickly understand what is stored in a directory without needing to open each folder individually.
 This makes it easier to view large directories [3]. The mkdir command is used to create new directories, while rmdir removes directories that are no longer needed. These commands help users organise files effectively. These commands are useful in everyday computing, as users often need to organise files into folders or remove unnecessary data. 
[bookmark: _Int_fZbnitPD]The copy and move commands are used to manage files. The copy command duplicates files from one location to another, while move transfers files between directories. These commands are useful for organising data and creating backups, which is important in real-world scenarios such as managing business data. In real-world situations, these commands are important for managing data, especially when creating backups or reorganising files. They are often used by IT professionals to handle large amounts of data more efficiently.
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[bookmark: _Toc527766446]Network testing / Monitoring
Network testing and monitoring, the ping command is used to check connectivity between devices. It sends packets to a destination and measures the response time. This is useful for identifying network issues. This command is particularly useful when troubleshooting network issues, as it allows users to quickly check whether a connection to another device or website is working correctly. 
The ipconfig /all command provides detailed information about network configuration, including IP address, DNS servers, and MAC address. This is helpful for diagnosing network problems, as it provides detailed information about how a device is connected to a network. It is often one of the first commands used when trying to fix connectivity issues. [4].
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[bookmark: _Toc941582740]User management 
User management, the whoami command displays the current user, while net users can be used to manage accounts. This includes creating, deleting, and modifying users, which is important for maintaining system security.
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[bookmark: _Toc2054948301]Task Scheduling
Task scheduling, the schtasks command allows users to automate tasks such as running scripts at specific times. This is widely used in system administration to reduce manual work and improve efficiency [4].
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[bookmark: _Toc114942483]Process management
Process management, the tasklist command displays all running processes along with details such as memory usage. The taskkill /PID /F command can be used to terminate processes that are not responding. This helps improve system performance and prevent crashes. These commands are important for maintaining system performance, as they allow users to monitor and stop processes that may be causing the system to slow down or become unresponsive [4].
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[bookmark: _Toc1369366839]Linux commands 
[bookmark: _Toc876061762]File & Directory
[bookmark: _Int_50EvYzK2]Linux command line tools are widely used for system administration and provide a high level of control over the system.
File and directory management, the ls -l command lists files in a detailed format, showing permissions and file sizes. This command is used very frequently in Linux systems, as it helps users view the contents of a directory. The mkdir command creates directories, while rm -r removes directories and their contents. These commands are essential for organising files in Linux systems. This command is powerful and must be used carefully, as deleted files cannot always be recovered. It is commonly used to free up space or remove unnecessary files from the system. [5].
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[bookmark: _Toc1860265662]Process management
Process management, the ps aux command displays all running processes, while top provides a real-time view of system performance, including CPU and memory usage. The kill command is used to stop processes using their process ID. These tools are important for monitoring and managing system performance. These commands are important for understanding how the system is performing in real time. They allow users to identify which processes are using the most resources and act if needed [6].
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[bookmark: _Toc1798473654]Network
In terms of network management, the ping command works similarly to Windows and is used to test connectivity. The ifconfig command displays network configuration details such as IP address. These tools are useful for troubleshooting network problems [7].
[image: ]

[bookmark: _Toc100394994]User Management
User management, the whoami command shows the current logged-in user. This is useful for checking permissions and ensuring correct access levels [6].
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[bookmark: _Toc637715409]Task Scheduling
Task scheduling, the crontab -l command displays scheduled tasks. Linux uses cron jobs to automate tasks, which is commonly used in servers to run scripts automatically [10].
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[bookmark: _Toc1457971531]System monitoring
System monitoring, commands such as df -h show disk usage in a readable format, while free -h displays memory usage. These commands help users understand system performance and manage resources effectively. Monitoring system resources like storage and memory is important to ensure that the system continues to run smoothly. These commands provide a quick way to check this information [5].
[image: ][image: ]






[bookmark: _Toc525171990]Windows script
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The Windows script demonstrates basic automation using batch commands. The script begins with @echo off, which prevents commands from being displayed, making the output easier to read. The echo command is used to display messages, improving user interaction. The dir command lists files in the directory, showing file management functionality.
The use of the pause command ensures that the script does not close immediately, allowing the user to view the output. This script shows how multiple commands can be combined into one file to automate tasks. Batch scripting is commonly used in real-world environments to automate repetitive tasks such as backups and system maintenance [8].

[bookmark: _Toc1892562965]Linux script
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[bookmark: _Int_TZxtaTYr]The Linux script begins with #!/bin/bash, which is known as a shebang. This tells the operating system that the script should be run using the Bash shell. Without this line, the system may not know how to correctly execute the script, so it is an important part of any Bash script.
In the script, a variable is created using name="Student". A variable is simply a way of storing information so that it can be used later in the script. This makes the script more flexible because the value can be changed without needing to rewrite the whole script. For example, instead of always printing the same name, the variable can be updated to display different names when needed [9].
The echo command is used to display text on the screen. In this script, it is used to print a message that includes the variable. By writing $name, the script accesses the value stored in the variable and displays it. This shows how variables can be combined with commands to create more dynamic outputs rather than just fixed text.
The script also includes the ls command, which lists all files and folders in the current directory. This is useful because it allows the user to quickly see what is stored in that location. In a real-world situation, this could be used to check if certain files exist before performing further actions.
One important advantage of using scripts like this is automation. Instead of typing each command manually every time, the user can run the script and have all the commands execute at once. This saves time and reduces the chance of mistakes, especially when tasks are repeated regularly. For example, a similar script could be used to check files, display system information, or run multiple commands in sequence [9].
Bash scripting is widely used in Linux systems because it is simple but still powerful. Even basic scripts like this one help users understand how commands work together. As scripts become more advanced, they can be used for more complex tasks such as system monitoring, backups, and managing servers. This shows that scripting is an important skill in operating systems and system administration [8].






[bookmark: _Toc2079206359]Conclusion 
In conclusion, this report has looked at the main functions of operating systems, including process management, memory management, and file systems. It has also shown how both Windows and Linux can be used in practice through command line tools to manage files, processes, users, and networks. This helped me understand that operating systems are not just theory, but something that is used in real situations.
[bookmark: _Int_3bAGFCfb]Overall, both Windows and Linux do similar things, but they are used in different ways. Windows is easier to use, especially for beginners, because it has a more visual layout and is more straightforward. On the other hand, Linux gives users more control, especially when using commands, which is why it is often used for servers and more technical tasks.
Using the command line was one of the most useful parts of this assignment. At first, it can seem confusing, but it makes tasks quicker once you understand the commands. It also gives more control compared to just clicking through menus, which is important when managing systems properly.
The scripting part also showed how tasks can be automated. Even simple scripts can save time and make things easier, especially when doing the same task multiple times. This is something that would be particularly useful in real jobs, particularly in IT and system administration.
Overall, this assignment has helped me improve my understanding of how operating systems work and how to use them in a more practical way. It has also helped me build confidence in using command line tools and basic scripts, which are important skills for the future.
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Command Prompt X + v

Microsoft Windows [Version 10.0.26200.8037]
(c) Microsoft Corporation. All rights reserved.

C:\Users\betha>tasklist

Mem Usage

23,572
7,3u4
111,972
11,100
1,620
12,364
3,540
4,976
12,204
5,040
7,028
6,620
7,4u8
1,948
5,428
2,204
3,428
6,6u8
20,744

Image Name PID Session Name Session#
System Idle Process 0 Services [¢]
System 4 Services ¢]
Secure System 236 Services [¢]
Registry 280 Services ¢]
Smss.exe 800 Services ¢}
csrss.exe 1168 Services ¢}
wininit.exe 1256 Services ¢]
csrss.exe 1264 Console 1
winlogon.exe 1324 Console 1
services.exe 1396 Services ¢]
LsaIlso.exe 1420 Services ¢}
lsass.exe 1428 Services ¢}
svchost.exe 1572 Services ¢}
WUDFHost.exe 1604 Services ¢]
fontdrvhost.exe 1612 Services [¢]
fontdrvhost.exe 1620 Console 1
svchost.exe 1740 Services ¢}
svchost.exe 1792 Services ¢}
dwm.exe 1868 Console 1
svchost.exe 1968 Services ¢}
svchost.exe 1988 Services ¢}
svchost.exe 2012 Services ¢}
svchost.exe 2020 Services ¢}
svchost.exe 2028 Services ¢}
svchost.exe 2044 Services ¢}
svchost.exe 2116 Services ¢}
svchost.exe 2124 Services ¢}
svchost.exe 2132 Services ¢}
svchost.exe 2216 Services ¢}
IntelCpHDCPSvc.exe 2276 Services [¢]
svchost.exe 2296 Services ¢}
svchost.exe 2344 Services ¢}
svchost.exe 2412 Services ¢}
svchost.exe 2420 Services ¢}
svchost.exe 2452 Services ¢}
svchost.exe 2528 Services ¢}

5,3u8

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXZX
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C:\Users\betha>whoami
paulas-laptop\betha

C:\Users\betha>|
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C:\Users\betha>schtasks /query

Folder: \

TaskName Next Run Time Status
Adobe Acrobat Update Task 30/03/2026 20:00:00 Ready
MyASUS Update Messenger N/A Ready

OneDrive Per-Machine Standalone Update T 30/03/2026 21:12:59 Ready
OneDrive Reporting Task-S-1-5-21-5081763 30/03/2026 19:0u4:57 Ready
OneDrive Startup Task-S-1-5-21-508176307 N/A Ready
RtkAudUService64_BG N/A Running

Folder: \McAfee
TaskName Next Run Time Status

INFO: There are no scheduled tasks presently available at your access level.

Folder: \McAfee\WPS
TaskName Next Run Time Status

McAfee Windows Notification Token 31/03/2026 09:24:38 Ready

Folder: \Microsoft
TaskName Next Run Time Status

INFO: There are no scheduled tasks presently available at your access level.

Folder: \Microsoft\Office

TaskName Next Run Time Status
Office Actions Server 30/03/2026 16:00:00 Ready
Office Automatic Updates 2.0 31/03/2026 05:14:45 Ready
Office Background Push Maintenance 31/03/2026 02:07:14 Ready
Office ClickToRun Service Monitor 31/03/2026 05:20:13 Ready
Office Feature Updates 30/03/2026 19:40:56 Ready
Office Feature Updates Logon N/A Ready
Office Performance Monitor N/A Ready
Office Serviceability Manager 30/03/2026 21:09:24 Ready

Office Startup Maintenance 31/03/2026 08:51:18 Ready
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* Home directory for the root user
* Separate from /home

/var

* Variable data

« Logs, caches, mail, spool files
« Example: /var/log

/usr

« User applications and utilities
 Mostinstalled software lives here
« Subdirectories:

o /usr/bin>User commands

o /usr/lib> Libraries

o /usr/share > Shared data (docs, icons)

/1ib

* Essential shared libraries
e Required for binaries in /bin and /sbin
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C:\Users\betha>net user

User accounts for \\PAULAS-LAPTOP

Administrator betha DefaultAccount
Guest paula WDAGUtilityAccount
WsiAccount

The command completed successfully.
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top — 11:19:43 up 5 min, 1 user, load average: 0.00, 0.05, 0.02
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C:\Users\betha>ping google.com -n 4

Pinging google.con [2200:1450:4099:c08: :8a] with 32 bytes of data:
Reply from :

Reply from
Reply fron 2a60:1450:4999: 6
Reply from 2a00:1450:4069:c68: :8a:

ping statistics for 2100:1450:4009:co8: :8a:
Packets: Sent = 4, Received = 4, Lost = 0 (6% Loss),
Approximate round trip times in milli-seconds:
Minimum = 10ms, Maximum = 12ms, Average = llns

C:\Users\betha>




image23.png
C:\Users\betha>netstat -an

Active Connections.

Foreign Address.
0.0.0.0:0

state
LISTENING
LISTENTNG
LISTENING
LISTENTNG
LISTENING
LISTENTNG
LISTENING
LISTENTNG
LISTENING
LISTENTNG
LISTENTNG
LISTENTNG
LISTENTNG
LISTENTNG
LISTENTHG
LISTENTNG
LISTENTNG
LISTENTNG
LISTENTHG
ESTABLISHED
ESTABLISHED
ESTABLISHED
ESTABLISHED
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C:\Users\betha>del file2.txt
C:\Users\betha>dir

Volume in drive C is 05

Volume Serial Number is 6A38-399F

Directory of C:\Users\betha

30/03/2026 <DIR>
€9/09/2025 <DIR> 5
27/03/2026 <DIR> _ms-ad
€9/09/2025 <DIR> Contacts.
18/61/2626 <DIR> Documents
30/03/2026 <DIR> Downloads
€9/09/2025 <DIR> Favorites
30/03/2026 8 filel.txt
€9/69/2025 <DIR> Links
€9/09/2025 <DIR> Music
27/03/2026 <DIR> Onebrive
€9/09/2025 <DIR> saved Games
18/01/2026 <DIR> Searches.
30/03/2026 <DIR> TestFolder
€8/10/2025 <DIR> Vldens

(s)
14 Dir(s) 394,592,699, 176" bytes free
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GNU nano 7.2
'nano script.sh
#!/bin/bash

echo "Hello, this is my Linux script"

name="Student"

" echo "Hello $name"

1s

]
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pethals

uid=1000(bethals) gid=1000(bethals) groups=1000(bethals),d(adm),24(cdrom),27(sudo),30(dip),U46(plugdev),b 1006
bethals@Paulas-Laptop:/mnt/c/Users/betha$ crontab -1

no crontab for bethals

bethals@Paulas-Laptop:/mnt/c/Users/betha$
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Operating Systems Basics

Issued by
Cisco Networking Academy

Cisco verifies the eamer of this badge successfully completed the Operating
Systems Basics course and achieved this student level credential. Earner has
fundamental knowledge of operating systems by covering the basic concepts
and skills needed to explain the purpose and characteristics of operating
systems, implement basic operating system security, and explain how to

configure mobile device network connectivity and email
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PartA:

Instructions: Answer the following questions. Show all calculations. Use 1 Byte = 8 bits
and 1 GB = 1024 MB unless stated otherwise.

1. Afile of size 600 MB is downloaded using an internet speed of 30 Mbps. Calculate the
time required to download the file. = 160 seconds

2. Amovie of size 4 GB is downloaded at a speed of 80 Mbps. Find the download time in
seconds. = 409.6 seconds

3. Apen drive of capacity 16 GB is used to store MP3 files of size 8 MB each. How many
MP3 files can be stored? = 2048

4. Ahard disk has a capacity of 1 TB. Each video file is 500 MB. Calculate the number of
video files that can be stored. = 2097

5. An SSD has a write speed of 400 MB/s. How long will it take to copy a file of size 12
GB?=30.72

6. An HDD transfers data at 120 MB/s. Calculate the time required to copy 6 GB of data.
=51.2

7. An audio file of size 10 MB is downloaded at 20 Mbps. Find the download time. =4
seconds =4 seconds
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bash: syntax error near unexpected token ‘nealine’
bethalsgPaulas-Laptop:/ant/c/Users/betha$ ping google.con
ifconfig

PING google.con (142.251.29.113) 56(84) bytes of data.

64 bytes fron u-in-£113. (142.251.2

64 bytes from uy-in-f113.

64 bytes fron uy-in-f113.
64 bytes from uy-in-F113
64 bytes from uv-in-£113.
64 bytes fron uy-in-f113.
64 bytes fron uy-in-f113.
64 bytes from uv-in-£113.
64 bytes fron uy-in-F113.
64 bytes fron uy-in-f113.
64 bytes fron uv-in-£113.
64 bytes from uv-in-F113.
64 bytes fron uy-in-f113.
64 bytes fron uv-in-£113.
64 bytes from uv-in-£113.
64 bytes fron

64 bytes fron
64 bytes fron
64 bytes fron
64 bytes fron
64 bytes fron
64 bytes from uy-in-F113.
64 bytes fron uy-in-f113.
64 bytes from uv-in-£113.
64 bytes fron uy-in-F113
64 bytes from uv-in-£113.
64 bytes fron uy-in-f113.
64 bytes fron uv-in-f113.
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C:\Users\betha>mkdir TestFolder
C:\Users\betha>dir

Volume in drive C is 0S

Volume Serial Number is 6A30-399F
Directory of C:\Users\betha

30/03/2026 15:04 <DIR>
09/09/2025 20:38 <DIR>

27/03/2026 19:03 <DIR> .ms—ad
09/09/2025 20:41 <DIR> Contacts
18/01/2026 18:39 <DIR> Documents
30/03/2026 1u:54 <DIR> Downloads
09/09/2025 20:41 <DIR> Favorites
09/09/2025 20:41 <DIR> Links
09/09/2025 20:41 <DIR> Music
27/03/2026 19:05 <DIR> OneDrive
09/09/2025 20:41 <DIR> Saved Games
18/01/2026 18:38 <DIR> Searches
30/03/2026 15:04 <DIR> TestFolder
08/10/2025 20:05 <DIR> Videos

0 File(s) 0 bytes

14 Dir(s) 394,596,769,792 bytes free
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PS C:\Users\betha> cad

Microsoft Windows [Version 10.0.26200.8037]
(c) Microsoft Corporation. ALL rights reserved.
C:\Users\betha>tasklist

Inage Name PID Session Name Session#  Mem Usage

Systen Idle Process Services
systen Services
Secure System 236 Services
Registry 280 Services
smss.exe 800 Services
csrss.exe 1168 Services
wininit. exe 1256 Services
services.exe 1396 Services
LsaIso.exe 1420 Services
Lsass. exe 1428 Services
svchost. exe 1572 Services
WUDFHost . exe 1604 Services
fontdrvhost . exe 1612 Services
svchost.exe 1746 Services
svchost.exe 1792 Services
svchost. exe 1968 Services
svchost.exe 1988 Services
svchost . exe 2012 Services
svchost . exe 2020 Services
svchost . exe 2028 Services
svchost.exe 2044 Services
svchost.exe 2116 Services
svchost . exe 2124 Services
svchost. exe 2132 Services
svchost . exe 2216 Services
IntelCPHDCPSVC . exe 2276 Services
svchost . exe 2296 Services
svchost. exe 2344 Services
svchost . exe 2012 Services
svchost.exe 2020 Services

svchost. exe 2u52 Services

co

° K
o K
o K
° K
° K
o K
o K
o K
o K
o K
° K
° K
° K
° K
0 K
° 9,436 K
o K
o K
o K
o K
o K
o K
o K
0 K
o K
° K
° K
o K
o K
o K
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4. System performance monitoring

Operating systems include tools to monitor system performance such as CPU usage, memory
usage, disk activity, and network performance. These tools help users and administrators
identify performance issues, manage resource usage, and fix slow or unresponsive systems [3].

-Windows: Task manager, Performance

5. System security

System security protects the operating system and user data from unauthorized access,
malware, and system misuse. This includes user authentication (loggings and passwords],
access control, encryption, firewalls, and system updates. Security features ensure
confidentiality, integrity, and availability of data while keeping the system safe from threats
jon
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C:\Users\betha>ipconfig /all
Windows IP Configuration

Host Name .

Primary Dns Sufflx
Node Type . .

IP Routing Enabled
WINS Proxy Enabled.

DNS Suffix Search List.

Unknown adapter McAfee VPN:

Media State . o
Connection-specific DNS Sufflx
Description

Physical Address.

DHCP Enabled.

Autoconfiguration Enabled

: Paulas-Laptop

: Hybrid
: No

: No

: Home

: Media disconnected

: TAP-Windows Adapter V9
. 00-FF-8A-B7-1E-0B

. Yes

. Yes

Wireless LAN adapter Local Area Connection* 1:

Media State .

Connection-specific DNS Sufflx

Description

Physical Address.

DHCP Enabled. o
Autoconfiguration Enabled

Wireless LAN adapter WiFi:

Connection-specific DNS Suffix
Description
Physical Address.
DHCP Enabled. .

: Media disconnected

: Microsoft Wi-Fi Direct Virtual Adapter
: 60-45-2E-AD-BE-12

. Yes

. Yes

: Home

: Intel(R) Wi-Fi 6E AX211l 160MHz
. 60-U45-2E-AD-BE-11

: Yes
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Windows Powershell
Copyright (C) Microsoft Corporation. ALl rights reserved.

Install the latest Powershell for new features and improvements! https://aka.ms/PSWindons
PS C:\Users\betha> msl

To run a command as administrator (user "root"), use "sudo <command>".

See "man sudo_root" for details.

bethals@Paulas-Laptop: /ant/c/Users/betha$ df -h

Filesysten size Used Avail Usew Hounted on

none 3.86  © 3.8 ©% /usr/lib/modules/6.6.87.2-microsoft-standard-WsL2
none 3.8 4.0k 3.8 1% /mnt/wsl

drivers U766 120G 3526 27 /usr/lib/wsl/drivers
/dev/sdd 10076 1.4G 955G 1% /.

none 3.8 BUK 3.86 1% /mnt/wslg

none 3.86 6 3.8 0% /usr/lib/wsl/Lib
rootfs 3.86 2.7M 3.8 1% /init

none 3.86 536K 3.86 1% /run

none 3.86  © 3.86 0% /run/lock

none 3.86 6 3.8 0% /run/sha

none 3.86 76K 3.86 1% /mnt/wslg/versions.txt
none 3.86 76K 3.8 1% /mnt/wslg/doc

o\ ieG 124G 3826 27% /ant/c

tapfs T76H 775M 1% /run/user/1000

20K
bethalsepaulas-Laptop: /ant/c/Users/betha$ |
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uid=10008(bethals) gid=1000(bethals) groups=108@(bethals),4(adm),24(cdrom),27(sudo),30(dip),46(plugdev) 16
bethals@Paulas-Laptop:/mnt/c/Users/betha$ crontab -1

no crontab for bethals

bethals@Paulas-Laptop:/mnt/c/Users/betha$
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bethals@Paulas-Laptop:/mnt/c/Users/betha$ whoami
id

bethals
uid=1600(bethals) gi
iy

B0 (bethals) groups=1008(bethals),u(adn), 2u(cdron),27(sudo), 30(dip), 46(plugdev), 100 (users)
vy
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Lastly, distributed operating systems enable multiple independent machines to work
together as a unified system enhancing scalability and reliability for cloud infrastructure
and high-performance computing. [6] Each of these operating systems plays a specialized
role in today's computing landscape, reflecting the service needs of user devices.
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ttps://wwwibm.com/think/topics/onerating:systems (accessed Feb. 11, 2026).
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Feb. 11,2026).
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ttps://en wikipedia.ore/wik/ONX (accessed Feb. 11, 2026).
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C:\Users\betha>del file2.txt
C:\Users\betha>dir

Volume in drive C is 0S

Volume Serial Number is 6A30-399F
Directory of C:\Users\betha

30/03/2026 15:06 <DIR>
09/09/2025 20:38 <DIR>

27/03/2026 19:03 <DIR> .ms—ad
09/09/2025 20:41 <DIR> Contacts
18/01/2026 18:39 <DIR> Documents
30/03/2026 1u:54 <DIR> Downloads
09/09/2025 20:41 <DIR> Favorites
30/03/2026 15:05 8 filel.txt
09/09/2025 20:41 <DIR> Links
09/09/2025 20:41 <DIR> Music
27/03/2026 19:05 <DIR> OneDrive
09/09/2025 20:41 <DIR> Saved Games
18/01/2026 18:38 <DIR> Searches
30/03/2026 15:04 <DIR> TestFolder
08/10/2025 20:05 <DIR> Videos

1 File(s) 8 bytes

14 Dir(s) 394,592,690,176 bytes free
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Ci\Users\betha>akdir TestFolder

Ci\sers\bethadix
Volume in drive ¢ iz 05
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C:\Users\betha>ping google.com -n 4

Pinging google.com [2a00:1450

Reply from 2a00:1450:4009:c08:
Reply from 2a00:1450:4009:c08:
Reply from 2a00:1450:4009:c08:
Reply from 2a00:1450:4009:c08:

Ping statistics for 2a00:1450

:4009:
:8a:
:8a:
:8a:
:8a:

:4009:

c08::8a] with 32 bytes of data:
time=11lms
time=12ms
time=10ms
time=12ms

c08::8a:

Packets: Sent = 4, Received = 4, Lost = 0 (0% loss),
Approximate round trip times in milli-seconds:

Minimum = 1@ms, Maximum =

C:\Users\betha>

12ms,

Average = 1llms
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In the Assignment, task 1 asks you to introduce key functions of modern general Operating

Systems:

Modern operating systems (OS) are responsible for managing computer hardware and software
resources while providing a stable environment for users and applications. Below are the key
functions commonly found in general use operating systems such as Windows, mac0s, and
Linux [1].

1. Memory and process management.

Memory and process management ensure that programs run efficiently and do not interfere
with one another [2]. The operating system allocates memory (RAM) to running applications
and manages CPU time through process scheduling. Multitasking allows multiple programs to
run at the same time by rapidly switching CPU resources between them. The 0S also prevents
applications from accessing memory that belongs to other programs, which improves systems
stability and security [3].

-Windows: Task manager, Memory
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bethals@Paulas-Laptop:/mnt/c/Users/betha$ whoami
id
bethals

uid=1000(bethals) gid=1000(bethals) groups=1000(bethals),4(adm),2u4(cdrom),27(sudo),30(dip),d6(plugdev),h100(users)
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PS C:\Users\betha> cmd
Microsoft Windows [Version 10.0.26200.8037]
(c) Microsoft Corporation. All rights reserved.

C:\Users\betha>tasklist

Mem Usage

Image Name PID Session Name Session#
System Idle Process 0 Services [¢]
System 4 Services ¢]
Secure System 236 Services [¢]
Registry 280 Services ¢]
Smss.exe 800 Services ¢}
csrss.exe 1168 Services ¢}
wininit.exe 1256 Services ¢]
services.exe 1396 Services ¢]
LsaIlso.exe 1420 Services ¢}
lsass.exe 1428 Services ¢}
svchost.exe 1572 Services ¢}
WUDFHost.exe 1604 Services ¢]
fontdrvhost.exe 1612 Services [¢]
svchost.exe 1740 Services ¢}
svchost.exe 1792 Services ¢}
svchost.exe 1968 Services ¢}
svchost.exe 1988 Services ¢}
svchost.exe 2012 Services ¢}
svchost.exe 2020 Services ¢}
svchost.exe 2028 Services ¢}
svchost.exe 2044 Services ¢}
svchost.exe 2116 Services ¢}
svchost.exe 2124 Services ¢}
svchost.exe 2132 Services ¢}
svchost.exe 2216 Services ¢}
IntelCpHDCPSvc.exe 2276 Services [¢]
svchost.exe 2296 Services ¢}
svchost.exe 2344 Services ¢}
svchost.exe 2412 Services ¢}
svchost.exe 2420 Services ¢}
svchost.exe 2452 Services ¢}
evirhAanct AveAa AENIO CAvTiire ~rA e n

CXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXZX
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C:\Users\betha>netstat -an

Active Connections

Proto Local Address Foreign Address State

TCP 0.0.0.0:135 0.0.0.0:0 LISTENING
TCP 0.0.0.0:445 0.0.0.0:0 LISTENING
TCP 0.0.0.0:5040 0.0.0.0:0 LISTENING
TCP 0.0.0.0:49664 0.0.0.0:0 LISTENING
TCP 0.0.0.0:49665 0.0.0.0:0 LISTENING
TCP 0.0.0.0:49666 0.0.0.0:0 LISTENING
TCP 0.0.0.0:49667 0.0.0.0:0 LISTENING
TCP 0.0.0.0:49670 0.0.0.0:0 LISTENING
TCP 0.0.0.0:49678 0.0.0.0:0 LISTENING
TCP 0.0.0.0:49681 0.0.0.0:0 LISTENING
TCP 0.0.0.0:49682 0.0.0.0:0 LISTENING
TCP 0.0.0.0:49683 0.0.0.0:0 LISTENING
TCP 0.0.0.0:49684 0.0.0.0:0 LISTENING
TCP 0.0.0.0:49685 0.0.0.0:0 LISTENING
TCP 0.0.0.0:49686 0.0.0.0:0 LISTENING
TCP 0.0.0.0:49687 0.0.0.0:0 LISTENING
TCP 0.0.0.0:49688 0.0.0.0:0 LISTENING
TCP 0.0.0.0:49691 0.0.0.0:0 LISTENING
TCP 127.0.0.1:24830 0.0.0.0:0 LISTENING
TCP 127.0.0.1:49708 127.0.0.1:49709 ESTABLISHED
TCP 127.0.0.1:49709 127.0.0.1:49708 ESTABLISHED
TCP 127.0.0.1:61434 127.0.0.1:61435 ESTABLISHED
TCP 127.0.0.1:61435 127.0.0.1:61434 ESTABLISHED
T CD 1T T N N 111\ 1T N N 12175116577 CCTADI TCcUCN
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Windows PowerShell
Copyright (C) Microsoft Corporation. All rights reserved.

Install the latest PowerShell for new features and improvements! https://aka.ms/PSWindows

PS C:\Users\betha> wsl
To run a command as administrator (user "root"), use "sudo <command>".
See "man sudo_root" for details.

bethals@Paulas-Laptop:/mnt/c/Users/betha$ nano script.sh
bethals@Paulas-Laptop:/mnt/c/Users/betha$ chmod +x script.sh
bethals@Paulas-Laptop:/mnt/c/Users/betha$ ./script.sh

Hello

AppData OneDrive
'Application Data' PrintHood
Contacts Recent

Cookies 'Saved Games'
Documents Searches
Downloads SendTo
Favorites 'Start Menu'
Links Templates
'Local Settings' TestFolder
Music Videos

'My Documents' filel.txt
NTUSER.DAT ntuser.dat.LOG1
NTUSER.DAT{504e8U459-2c2a-11+0-8UU9-b5552alebabb}.TM.b1F ntuser.dat.L0G2

NTUSER.DAT{504e8U459-2c2a-11f0-8uUU9-b5552alebabb} . TMContainer000OOOEAONOEOAOEOOOOOL . regtrans—ms ntuser.ini
NTUSER.DAT{504e8U459-2c2a-11f0-8uUU9-b5552aleba6b} . TMContainer000OOOEAOOEOAOOOOOAO2 . regtrans—ms script.bat
NetHood script.sh
bethals@Paulas-Laptop:/mnt/c/Users/betha$
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2. Device management (input/output devices)

Device management controls communication between the systems and devices such as
keyboards, mouse, printers, storage devices, and network adapters. The operating system uses
device drivers to translate commands between hardware and software. This allows users to
plug in new devices and use them without needing to understand the technical details on how
they work [2], [3].

~Windows: Device manager

3. File and Directory management.

File and directory management allows users to create store, organize, retrieve and delete data
on storage devices. The operating system provides a structured file system using folders
(directories) and files, along with permissions to control access. This function ensures that data
is stored efficiently and remains accessible to authorized users and applications [4].

-Windows: Fle explorer

4. System performance monitoring
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Windows PowerShell
Copyright (C) Microsoft Corporation. All rights reserved.

Install the latest PowerShell for new features and improvements! https://aka.ms/PSWindows
PS C:\Users\betha> wsl
To run a command as administrator (user "root"), use "sudo <command>".

See "man sudo_root" for details.

bethals@Paulas-Laptop:/mnt/c/Users/betha$ df —h

Filesystem Size Used Avail Use% Mounted on

none 3.8G 0 3.86 0% /usr/lib/modules/6.6.87.2-microsoft-standard-wSL2
none 3.8G U4.0K 3.8G 1% /mnt/wsl

drivers 476G 12U4G 352G 27% /usr/lib/wsl/drivers
/dev/sdd 1007G 1.4G 9556 1% /

none 3.86 84K 3.8G 1% /mnt/wslg

none 3.8G 0 3.86 0% /usr/lib/wsl/lib
rootfs 3.86 2.7M 3.8G 1% /init

none 3.8G 536K 3.8G 1% /run

none 3.8G 0 3.86 0% /run/lock

none 3.8G 0 3.86 0% /run/shm

none 3.86 76K 3.8G 1% /mnt/wslg/versions.txt
none 3.86 76K 3.8G 1% /mnt/wslg/doc

Cc:\ 476G 124G 352G 27% /mnt/c

tmpfs 776M 20K 775M 1% /run/user/1000

bethals@Paulas-Laptop:/mnt/c/Users/betha$
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bethals@Paulas-Laptop:/mnt/c/Users/betha$ free -h
total used free shared buff/cache available

Mem: 7.6G1i 563Mi 7.0Gi 3.5Mi 176Mi 7.0Gi
Swap: 2.0G1i ¢]:] 2.0G1i
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OpenConsole. exe 25272 Console s K
powershell. exe 20616 Console H K
PhoneExperienceHost..exe 1568 0 't
WindowsPackageManagerSery 34284 Console s K
wsl.exe 42060 Console 5 K
Jexe 4892 Console s K
msthost. exe 20264 Console s K
conhost  exe 6156 Console s K
e 42012 Console H K
40924 a K

7632 u K

38952 u K

msedge. exe 17016 u K
nsedge.exe 10132 u K
msedge_exe 41212 Console s K
WmiApSEy.exe 3816 Services o K
msedge. exe 16308 Console H K
backgroundTaskHost . exe 15400 Console 5 K
svehost. exe 22056 Services o K
svchost . exe 43752 Services ] K
OpenConsole. exe 17440 Console s K
pomershell. exe 23412 Console H K
svehost. exe 27332 Services ° K
cad. exe 35948 Console s K
WmiPrVSE. exe 43756 Services ° K
SearchProtocolHost.exe 34164 Services o K
SearchFilterHost. exe 22184 Services 0 K
SearchFilterHost. exe 42576 Services o K
tasklist.exe 3068 Console 5 [

C:\Users\betha>suchost. exe
C:\Users\betha>notepad. exe

C:\Users\betha>taskkill /IN notepad. exe
SUCCESS: Sent termination signal to the process "Notepad.exe® with PID 10920.
ERROR: The process "Notepad.exe with PID 349ud could not be tersinated.
Reason: This process can only be terminated forcefully (with /F option).
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C:\Users\betha>whoami
paulas-laptop\betha

C:\Users\betha>
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top — 11:17:17 up 3 min, 1 user, load average: 0.05, 0.09, 0.04
Tasks: 25 total, 1 running, 24 sleeping, 0 stopped, 0 zombie
%Cpu(s): 0.0 us, 0.0 sy, 0.0 ni,100.0 id, ©0.0 wa, 0.0 hi, 0.0 si, 0.0 st
MiB Mem : 7750.2 total, 6813.6 free, 508.9 used, 580.5 buff/cache
MiB Swap: 20u48.0 total, 20uU8.0 free, 0.0 used. 7241.3 avail Mem
PID USER PR NI VIRT RES SHR S %CPU %MEM TIME+ COMMAND
1 root 20 0 21972 12512 9312 S 0.0 0.2 0:00.98 systemd
2 root 20 © 3120 1920 1920 S 0.0 0.0 0:00.06 init-systemd(Ub
6 root 20 © 3136 1792 1792 S 0.0 0.0 0:00.00 init
53 root 19 -1 42160 15004 14108 S 0.0 0.2 0:00.14 systemd-journal
113 root 200 0 25276 6272 u4ged S 0.0 0.1 0:00.13 systemd-udevd
124 systemd+ 20 0 21460 12160 10240 S 0.0 0.2 0:00.08 systemd-resolve
125 systemd+ 20 [¢] 91028 7808 6912 S 0.0 0.1 0:00.04 systemd-timesyn
196 root 20 © 4236 2560 2304 S 0.0 0.0 0:00.00 cron
197 message+ 20 0 9628 U864 U352 S 0.0 0.1 0:00.06 dbus—daemon
204 root 200 @ 17968 8320 7424 S 0.0 0.1 0:00.08 systemd-logind
207 root 20 0 1830608 15360 12544 S 0.0 0.2 0:00.11 wsl-pro-service
222 syslog 20 0 222508 5120 4352 S 0.0 0.1 0:00.05 rsyslogd
226 root 20 © 31606 1926 1792 S 0.0 0.0 0:00.01 agetty
229 root 20 © 3116 1792 1664 S 0.0 0.0 0:00.00 agetty
238 root 20 0 107012 22524 13184 S 0.0 0.3 0:00.12 unattended-upgr
390 root 20 [¢] 3128 768 768 S 0.0 0.0 0:00.00 SessionLeader
391 root 20 © 3144 1152 1024 S 0.0 0.0 0:00.00 Relay(392)
392 bethals 20 © 6076 5126 3584 S 0.0 0.1 0:00.00 bash
506 root 20 © 6820 4352 3712 S 0.0 0.1 0:00.00 login
549 bethals 20 © 20308 11264 9216 S 0.0 0.1 0:00.09 systemd
550 bethals 20 © 21156 3520 1792 S 0.0 0.0 0:00.00 (sd-pam)
603 bethals 20 © 6056 4992 3456 S 0.0 0.1 0:00.01 bash
663 bethals 20 © oue4 5504 3328 R 0.0 0.1 0:00.02 top
669 root 20 [¢] 25280 3684 2176 S 0.0 0.0 0:00.00 (udev—worker)
670 root 20 [¢] 25280 3684 2176 S 0.0 0.0 0:00.00 (udev—worker)
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09/09/2025 20:41 <DIR> Favorites

09/09/2025 20:41 <DIR> Links
09/09/2025 20:41 <DIR> Music
27/03/2026 19:05 <DIR> OneDrive
09/09/2025 20:41 <DIR> Saved Games
18/01/2026 18:38 <DIR> Searches
30/03/2026 15:04 <DIR> TestFolder
08/10/2025 20:05 <DIR> Videos

0 File(s) 0 bytes

14 Dir(s) 394,596,769,792 bytes free
C:\Users\betha>echo hello > filel.txt

C:\Users\betha>copy filel.txt file2.txt
1 file(s) copied.

C:\Users\betha>dir

Volume in drive C is 0S
Volume Serial Number is 6A30-399F

Directory of C:\Users\betha

30/03/2026 15:05 <DIR>
09/09/2025 20:38 <DIR>

27/03/2026 19:03 <DIR> .ms—ad
09/09/2025 20:41 <DIR> Contacts
18/01/2026 18:39 <DIR> Documents
30/03/2026 1u:54 <DIR> Downloads
09/09/2025 20:41 <DIR> Favorites
30/03/2026 15:05 8 filel.txt
30/03/2026 15:05 8 file2.txt
09/09/2025 20:41 <DIR> Links
09/09/2025 20:41 <DIR> Music
27/03/2026 19:05 <DIR> OneDrive
09/09/2025 20:41 <DIR> Saved Games
18/01/2026 18:38 <DIR> Searches
30/03/2026 15:04 <DIR> TestFolder
08/10/2025 20:05 <DIR> Videos

2 File(s) 16 bytes

14 Dir(s) 394,594,5U9,760 bytes free
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bash: syntax error near unexpected token ‘newline’
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Summary of the most common standard Linux directories and what they do (based
on the Filesystem Hierarchy Standard - FHS):

/

* The root directory
« Top-level directory — everything starts here.

/bin

« Essential user command binaries
© Examples: s, cp, mv, cat
« Needed for basic system operation (even in single-user mode)

/sb;

B

n

« System binaries
Administrative commands like £k, reboot, iptables
 Mainly used by root/admin

/ete

« Configuration files
 System-wide settings (network, users, services, etc.)
© Example: /etc/passwd, /etc/ssh/sshd_config

 User home directories
«  Each user gets a folder here (e.g., /home/username)
« Stores personal files and user-specific configs
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Tutorial 1 - task

An operating system is a core software that manages a computer's hardware and software
resources and provides essential services for application programs. It essentially acts as a
bridge between users' applications and the machines' internal components [1]. Different
types of operating systems exist today to match the needs of diverse devices from
personal computers to embedded sensors.

Desktop operating systems are what most people interact with daily on desktops and
laptops. These systems provide support for multitasking and broad compatibility with
applications and devices. Popular examples include Microsoft windows, apples mac 0S
and Linux distributions such as Ubuntu or Fedora, which support a wide range of software
from productivity tools to intemet browsers [2]. These operating systems are designed to
balance the ease of use with performance, making them suitable for personal,
educational, and professional environments.

Mobile operating systems power smartphones and tablets, prioritizing smooth interaction,
efficient use and seamless integration with sensors such as cameras and gps. The two
dominate mobile operating systems in the market are android and iOS, each offering
services centered on communication, entertainment and productivity (). Their design
focuses on responsiveness and managing limited battery and memory resources
effectively.

Networking operation systems manage multiple user connections for authentication,
security, and data storage across networks. Examples include windows server and server
orientated versions of Linux, which are widely used in enterprise systems, cloud devices
and data centers. [4]. Their priorities stability, uptime and scalability over consumer
orientated features.

For specialized applications, real-time operating systems and embedded operation
systems are essential. Real-time operating systems are designed to process data with
strict timing restraints, ensuring predictable responses in systems like industrial
controllers, robotics, and aerospace applications. [5] Examples include VxWorks and
QNX, which are optimized for deterministic performance in safety-critical or resource-
limited environments. Embedded operation systems in appliances and automotive
electronics are typically lightweight and highly efficient, tailored to specific hardware
functions [5].

Lastly, distributed operating systems enable multiple independent machines to work
together as a unified system enhancing scalability and reliability for cloud infrastructure
and high-performance computing. [6] Each of these operating systems plays a specialized

rnle in tdaw's comniting Iandscana raflacting the service neads of 1sar devices.
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C:\Users\betha>net user

User accounts for \\PAULAS-LAPTOP

Administrator betha
Guest. paula
usiAccount

The command completed successfully.

DefaultAccount
WDAGUEi LityAccount.




