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[bookmark: _Toc228868844]1. Introduction
An operating system is a collection of software that manages and controls the computer’s hardware, resource allocation and file storage [1] [2]. This report, focused mainly on the Windows and Linux operating systems, will explore and demonstrate the core functions of both these systems as well as examine the use of the command-line interface (CLI) and document the use of scripting languages such as Batch and PowerShell. Everything within this report will be presented via screenshots and descriptions to properly show and explain the functionality in use.

[bookmark: _Toc228868845]2. Key functions of general Operating Systems
The purpose of this section will be to present the key functions of an operating system. Listed below are the core functions found with corresponding screenshots demonstrating how a user may see, monitor or manage said functions.
[bookmark: _Toc228868846]Process Management 
Process Management is a key function that allows the operating system to manage active programs called processes. The core purpose of this function involves the creation, scheduling and termination of processes and allows an operating system to run multiple processes simultaneously via multitasking and CPU allocation [3].
[image: ]One way this can be monitored and managed by the user is through the Task manager program providing the user with a centralized interface to manage various applications, services and processes as shown below [4].Figure 1: Task Manager


Task manager provides the user with a high-level overview of apps as well as background processes providing the user with details on status but also the process usage such as CPU, memory, disk and network usage as shown in the screenshot above. Users are also able to use the task manager tool to terminate processes using the end task button.
A similar tool to task manager is the resource monitor which gives a more advanced overview of current working processes and even network activities as shown in the screenshot below. 
[image: ]
Figure 2: Resource Monitor



[bookmark: _Toc228868847]Device Management 
Another key aspect of the operating system is its ability to manage the communication of hardware through the use of device drivers which acts as a translator between the operating system and the hardware devices [5].
[image: ]A user would be able to access and manage the drivers and hardware connected to a device with an operating system such as windows by using the Device manager which provides detailed information on each device such as the type of device, the device status, the manufacturer and information about the driver for each device [6]. Below is a screenshot of the device manager that is used on a windows operating system.Figure 3: Device Manager
Figure 3: Device Manager

  


[bookmark: _Toc228868848]Protection and Security
System security is an important aspect of computing and so operating systems have built in tools and systems to help safeguard devices from malicious users and viruses. The operating system protects system resources and user data ensuring that only users with proper authorization can access such content [7].
Below is a screenshot of windows security which is a tool built into the windows operating system that helps manage the security of the system. It is a comprehensive security solution that offers features such as Microsoft Defender Antivirus, Windows Firewall and Smart App Control that all work in tangent to protect a user’s device from viruses, malware and other threats [8].
[image: ]
Figure 4: Windows Security



Performance & System Monitoring
Another core function of an operating system is its ability to track system efficiency and look for any potential bottlenecks. This functionality ensures that everything within the operating system runs smoothly and maintains the reliability of the system [5].
The event viewer is a tool built into the windows operating system which allows the user to view and manage event logs that contain information of systems, security and even application events which can help the user to diagnose any potential issues, work out system performance and ensure security is correctly set [9]. The screenshots below present the use of the event viewer and how it assisted with diagnosing a critical error in the past.
[image: ]
Figure 5: Event Viewer[image: ]Figure 6: Event Viewer - Error
Figure 6: Event Viewer - Error


Another similar tool that can be used to monitor key information such as performance is the computer management console that provides centralized location for managing a wide range of system components and services [10]. Below is an example of its use related to performance monitoring.
[image: ]
Figure 7: Computer Management - Performance Monitor
The Reliability Monitor is an additional tool that allows for quick and easy view of how stable the system has been. Below is screenshot demonstrating how it presents this data to the user.
[image: ]
Figure 8: Reliability Monitor


[bookmark: _Toc228868849]3. Use of Windows OS CLI commands
The windows operating system offers two powerful tools that allow administrators to execute commands, manage system processes and automate administrative tasks. These essential command-line interfaces are called Command Prompt (CMD) and PowerShell [11]. This section will present the use of commands within these tools that allow system administrators to manage and execute various tasks within the windows operating system. Screenshots will be printed below accompanied with descriptions to help present examples of different commands available within windows and their capabilities.
[image: ]
Figure 9: Command Prompt - tasklist
The first command displayed above is the tasklist command. The purpose of this command is that it displays a list of processes on either the local computer or on a remote computer allowing an admin to have a quick and simple view of any and all processes currently in use on a device [12].



[image: ]
Figure 10: PowerShell - ps
Similar to the previous command tasklist a user can use the ps command through PowerShell for a more in-depth list of active processes on a device providing more details on usage compared to tasklist in cmd. 

[image: ]
Figure 11: Command Prompt - taskkill
The command used above is called Taskkill. It is a powerful command that allows the admin to end one or more tasks/processes directly using command prompt. As shown above the taskkill command was declared followed by /t which tells the system the user would like to terminate the main process and any child processes followed by /im notepad.exe which specifies that the process that is being targeted for termination has the notepad.exe image name [12]. 




[image: ]
Figure 12: Command Prompt - dir
This next command is used to present a list of directory files and subdirectories. The dir command is useful as it allows the user to navigate through all the directories on a device as well find out when said directories were last modified [12].



[image: ]
Figure 13: Command Prompt - mkdir
Much like the previous command this command also involves system directories/files [12]. The mkdir command allows the user to create new directories or subdirectories within the system in specified paths by using typing mkdir followed by the name of the directory which in this case was “.atestdir” in the example above. 
[image: ]
Figure 14: Command Prompt - rmdir
In addition to being able to create directories users will also be able to remove directories through the rmdir command as shown above.


[image: ]
Figure 15: Command Prompt - ipconfig
The ipconfig command is a very useful function that display all current TCP/IP network configuration values on the host device providing the user with private ipv4 and ipv6 addresses as well as the subnet mask and default gateway of any and all adapters [12]. 

[image: ]
Figure 16: Command Prompt - ping
Ping is another useful command in relation to networking as it allows a user to verify the connectivity of another tcp/ip computer on a network using an ip address. When executed it sends out signal and waits for a reply from the recipient which is shown above and finally statistics are shown that tracks the response time as well as the number of successful packets received [12].

[image: ]
Figure 17: Command Prompt - net user
The next command used is the net user command which allows the user to add, modify and even delete user accounts as well as display information regarding user account within the computer or the domain [12].


[image: ]
Figure 18: Command Prompt - schtasks
Schtasks is a powerful command that allows an administrator to schedule commands and programs to run periodically or even set for specific times as well view and manage existing scheduled tasks [12].

[bookmark: _Toc228868850]4. Use of Linux OS CLI commands
This section of the report will cover the various command line interface (CLI) commands found within the Linux operating system. Similar to the previous section, this section will present a number of commands used by the Linux operating system with screenshots and descriptions explaining what these commands are and how they could be useful. All of the commands present below were done through a Ubuntu terminal.
[image: ]
Figure 19: Ubuntu – ps
The first command presented above is the ps function which is the same command presented previously above through PowerShell. This command provides the user with a list of any and all processes currently being run through the system. This is a useful function that grants an overview of the processes and can help assist with identifying any issues with a system such as a specific process using to many resources [13].


[image: ]
Figure 20: Ubuntu – htop
The screenshot above shows the result of a htop command which acts as a more interactive version of the ps command allowing the user to view processes in a more user-friendly interface. Additionally, htop allows for a more interactive interface providing the user with the ability to search and manage running processes as well supported mouse interactions rather just keyboard interactions like most console commands [14].


[image: ]
Figure 21: Ubuntu – ls
The next command is the ls command which provides the user with a list of any and all files and or directories under a specific directory [15]. As shown in the screenshot above it also presents the user with file/directory details such as modification dates and times which certainly be useful for file management of a system.


[image: ]
Figure 22: Ubuntu – touch
Following on from the ls command, the touch command is also a useful tool in relation to file management as this allows for empty files such as a .txt file to be created [16]. The file is created in whichever directory you are currently in, which in the case of the screenshot above would be the root directory.


[image: ]
Figure 23: Ubuntu – rm
To remove a file or directory in Linux the command rm would be used followed by the file/directory name a user wanted to delete. The command seems to be the quickest way to delete files/directories and can certainly help users to clean up any bloated folders on a system [17].


[image: ]
Figure 24: Ubuntu – ss
The ss command works in a similar way to the netstat command where it presents the user with a list of socket information. It’s a powerful tool for networking that can present the user with a multitude of statistics for things such as PACKET, TCP, UDP, DCCP, RAW, and Unix domain sockets [18].


[image: ]
Figure 25: Ubuntu -  useradd
This next command is great for user management on a system as it allows an administrative user to add users to a system via the useradd command shown in the above screenshot [19].


[image: ]
Figure 26: Ubuntu – passwd
Not only can administrators add users via the Ubuntu terminal, but they can also set them a password via the passwd command [19].


[image: ]
Figure 27: Ubuntu – userdel
Additionally, administrators can remove users on the system via the terminal using the userdel command [19].


[image: ]
Figure 28: Ubuntu – crontab
[image: ]
Figure 29: Ubuntu – crontab -r
On the Linux operating system task scheduling can be performed through the use of the crontab command. crontab is a powerful tool that can be used to view, add, edit and even remove tasks scheduled within a file called the cron list. The tasks within the cron list can be customized to run in intervals of minutes, hours, days and even months making it a very powerful tool for systems administrators [20].


[bookmark: _Toc228868851]5. Use of Windows OS scripts
This section aims to present some of the fundamental concepts of Windows Batch programming within a single number guessing batch script.  The program includes a number of features that work together to form a working number guessing game where a user would get three attempts to guess the correct answer which in this case is 7.
[image: ]
Figure 30: Visual Studio Code - batch program
[image: ]
Figure 31: Visual Studio Code - batch program 2


The script first begins with an @echo off command which ensure that no commands are printed and instead only the outputs are printed making for a clean output window [21]. The next command used was setlocal enabledelayedexpansion which allows variables needing to be set within a loop to be set using exclamation marks instead [22].
The next part of the script was to set the variables that would be used throughout such as the maxAttempts variable that determines how many times the user would be able to submit a number. 
Once the initial variables have been set and the user message has been printed using the echo function the next step was to set a for /l loop function which allows a program to loop a number of times equal to a range of numbers [23]. In the case of this program the range was 1 to maxAttempts variable which was 3 and so the program would loop 3 times unless finished early with a goto function which when executed jumps the code to the target line [12].
Inside of the for loop the function set /p is used to capture the user input [12] which is essential for the number game to work properly. Once a guess has been made it is added into an array using the function set guess[!guessCount!]=!userGuess! so that they can be printed as a list later in the program once the loop has finished.
Finally for the program to work properly an if command had to be implemented so that conditions such as if the user guessed correctly were checked [24].



[image: ]
Figure 32: Visual Studio Code - batch program output
[image: ]
Figure 33: Visual Studio Code - batch program output 2


[bookmark: _Toc228868852]6. Use of Linux OS scripts
Similar to the previous section this section aims to present some of the fundamental concepts of Linux bash programming within a single number guessing bash script. The program created originally in batch for the previous section was converted into bash to present how the different scripts covers the same core functionality in its own way. 
[image: ]
Figure 34: jdoodle.com - bash program
[image: ]
Figure 35: jdoodle.com - bash program output
The script begins with the #!/bin/bash command, which tells the system to use the Bash interpreter when executing the following script. This is essential for ensuring the system runs the following commands correctly within the intended environment [25].
To capture the user input in bash and allow the user to submit their guesses the read -p command was used. Using read -p followed by a string of text to form a message will display a prompt to the user similar to how set /p command works in batch [26]. Once a value is inputted by the user it becomes saved with in the userGuess variable where it will be used later in the program.
Much like the previous script done in batch the bash alternative also uses a for loop that loops until the maxAttempts have been made. It works through the use of a counter variable named attempt that increments with every loop until it reaches or exceeds the target number which in this case is the maxAttempts variable [27].
When the attempts have been made by the user the user input is stored in userGuess which is then stored into a numerically indexed array using the line guesses[$guessCount] = $userGuess similar to how it was written in the batch script program presented in the previous section. The use of an array is perfect for this script as it allows the program to store multiple values in a singular variable which leads to an easier management of data [28].
To ensure the loop does not continue when the user puts in the correct value the use of the break function is implemented inside of the loop to break the loop early as the goto function is not supported within bash script [29]. Additionally, the variable won is set to 1 which denotes that the user has answered correctly.
After the loop, a simple if statement is made to check if the variable won is equal to 1 and depending on the outcome either the win or “Out of attempts” message will be displayed, followed by a function that uses the guesses array to display the previous guesses made by the user. 
The structure of this program should hopefully demonstrate the similarity between the batch script and bash script but also present the differences between the two and how both can be used to solve the same problem. 

[bookmark: _Toc228868853]7. Conclusion
The purpose of this report was to record, examine and present several fundamental functions and tools provided to users by general-purpose operating systems such as Windows and Linux. The report covers the general command-line interface (CLI) commands in both Windows and Linux as well as presents the application of both of their scripting languages in use and how they differentiate from each other. 
In conclusion, both windows and Linux seem to offer a wide range of uses to a user with their robust CLI commands, front-end applications and scripting environment that seem to greatly support users such as system administration to work efficiently. While the choice between the two operating systems could be looked at in more detail it seems that both systems offer the same core functionality making them both great tools for management and administrative tasks.
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[bookmark: _Toc228868855]9. Appendices
[bookmark: _Toc228868856]Appendix A. Tutorial Activity - What are the types of OS used today?
Over time, various operating systems have been developed to meet a variety of needs. They have evolved for specific roles to address specific needs such as handling a task one at a time to managing multiple tasks simultaneously. There seems to be around 7 primary operating system types used today categorised based on functions [30] [31].  
Batch operating system: This system is used to convert large groups of similar jobs into batches automatically. Jobs were collected, queued and executed one after another sequentially. This operating system is useful as it minimized the need for user interaction with the computer to perform repetitive tasks as well as allows multiple users to work on the same system without too much disruption [30] [31] [32]. 
Multi-Programming system: In this system multiple programs run simultaneously in memory using the resources of the system much more efficiently as well as improving the overall performance of the system [30] [31]. 
Multi-Processing system: The use of this operating system is to provide faster processing with higher reliability. It does this using multiple CPUs rather than one singular CPU like other operating systems use. Due to the need of extra processers it does make the architecture much more complex as well as increases the cost of the system as a whole [30] [31].
Multi-Tasking Operating System: Also known as a time-sharing operating system is used to allocate specific time limits to each task which allows the system to switch and prioritise different tasks giving it an advantage over other types of operating systems as it can prioritise different tasks simultaneously. Due to the popularity of this system, it was made standard in modern operating systems as it can allow users to switch between applications [30].
Distributed Operating System: Connecting multiple independent computers through a shared network it allows multiple machines with their own CPU and memory to work in unison as a single unit allowing for an easily scalable system [31].
Network Operating System: As the name suggests this operating system is commonly used for networking such as server management. Designed to manage data, users, security, applications and other essential network functions [30] [31]. 
Real-Time Operating System: This last operating system helps serve real-time systems used when timing is essential and strict. It is apparently one of the best operating systems in use today as it can maximise the efficiency of devices and systems to ensure any time restraints are met [30] [31]. 


[bookmark: _Toc228868857]Appendix B. Lecture Activity Questions
What is an Operating System and what does it do? 
An Operating System is a software that allows a computer to manage a number of things such as applications, hardware devices, files and even security while typically acting as a interface between a user and the computer [1] [33].
What are the 5 most commonly used operating systems today?
It seems that the most commonly used operating systems today are Microsoft Windows, MacOS, AndroidOS, Linux and IOS [34] [35] [36]


[bookmark: _Toc228868858]Appendix C. Evidence of engagement with online course
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Figure 36: Online Course Evidence 1
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Figure 37: Online Course Evidence 2
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App & browser control
Device security
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Security at a glance
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4] Event Viewer

File Acion View Help

=

E Event Viewer (Local)

> [ Custom Views

> [a Windows Logs

> [ Applications and Services Log
Subscriptions

To view events that have occurred on your computer, select the appropriate source, log or custom view node in the console tree. The
Administrative Events custom view contains all the administrative events, regardless of source. An aggregate view of all the logs is shown

below.

Event Type EventID  Source Log Last hour 24 hours 7 days

Citical - - - 0 0 0
Error - - - 5 2 70
[ Warning - - - 6 24 165
Information - - - 75 781 2913
B Audit Success - - - 509 3906 24521
] Acedis Cailiien n a 7

Log Name Size (Curre.. Modified Enabled Retention Policy

Windows PowerShell 1107 MB/..  17/02/2026 11:06:58 Enabled Overwrite events as nece... l
System 1507 MB/..  19/02/2026 10:14:38 Enabled Overwrite events as nece...

Security 2000 MB/..  19/02/2026 10:15:50 Enabled Overwrite events as nece...

OneApp_IGCC 1.00 MB/1...  19/02/2026 10:09:38 Enabled Overwrite events as nece...

Microsoft Office Alerts 100 MB/1...  19/02/2026 10:14:38 Enabled Overwrite events as nece...

Vi Mamamamant Canicn GO VD PA 101 PAE 10.4040 Conbaind Avimmmitn minmbe e naca

= Open Saved Log...

W Create Custom View..

Import Custom View...

Connect to Another Computer...

View >
@ Refresh
Help
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@ Event Viewer
File Action View Help
s 2

@ Event Viewer (Local)
v [ Custom Views

T Number of events: 2

1} Subscriptions.

HE 0 W11 §‘|i”

Events

T critical Windows Level Date and Time
> E :v‘:»:iw;s Logs d sevice o & ritical 211172025 11:1441
> plications an ‘e Log | € ritical 30/04/2025 143207

@ Event Properties - Event 41, Kernel-Power

General Details

[The system has rebooted without cleanly shutting down first. This error could be caused if the
system stopped responding, crashed, or lost power unexpectedly.

LogName:  System
Source: Kemnel-Power
Event ID: 41
Level: Gritical
User: SYSTEM
OpCode: Info

Copy

Logged: 2171172025 11:1441
Task Category: (63)

Keywords:  (70368744177664)(2)
Computer.  Dans-Laptop

Close.

EventID Task Category
4 6
46

crashed, or lost

Open Saved Log..
Create Custom View..

<40

Import Custom View..
Filter Current Custom View...
Properties

Find..

DEODA

Save All Events in Custom Vie..
Export Custom View..

Copy Custom View..

Attach Task To This Custom Vi..

B L X

Event Properties
B) Attach Task To This Event..

& Copy »
el Save Selected Events_.

A Refresh
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& Computer Management
File Acion View Help

e 2

& Computer Management (Local)
v {f} system Tools
> (@ Task Scheduler
> [ Event Viewer
> @l Shared Folders
v @ Performance
~ L@ Monitoring Tools
B Performance Mo|
v [ Data Collector Sets
> [3 User Defined
v [ system
I System Diagt
I system Perfo|
% Event Trace Sessi
[ startup Event Tre
v [ Reports
> B, User Defined
v [ system
@ System Diagr
@ System Perfo
ﬁ Device Manager
~ E Storage
@ Disk Management
> 4 Services and Applications

Overview of Performance Monitor

‘\% You can use Performance Monitor to view performance data either in real time or from a log file. Create Data Collector Sets to configure and
(L schedule performance counter, event trace, and configuration data collection so that you can analyze the results and view reports.

To begin, expand Monitoring Tools and click Performance Monitor, or expand Data Collector Sets or Reports.
The new Resource Monitor lets you view detailed real-time information about hardware resources (CPU, disk, network, and memory) and system
resources (including handles and modules) in use by the operating system, services, and running applications. In addition, you can use Resource

Monitor to stop processes, start and stop services, analyze process deadlocks, view thread wait chains, and identify processes locking files.

Open Resource Monitor

Sm Summau

\\DANS-LAPTOP

Memory
% Committed Bytes In Use 70.157
Available MBytes 1,109.000
Cache Faults/sec 195.562

Network Interface Realtek RTL8852BE WiFi 6 802.11ax PCle Adapter
Bytes Total/sec 16,524.485

PhysicalDisk Total oc:
% Idle Time 94630 94630
Avg. Disk Queue Length 0055 0055

Processor Information Total 0, Total 0,0
% Interrupt Time 0783 0783 4701 1
% Processor Time 23091 23091 AR AR 3F

More Actions
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¥ Reliability Monitor

& > v A ¥ Control Panel > System and Security > Security and Maintenance > Reliability Monitor

Review your computer's reliability and problem history

v G search Control Panel p

The stability index assesses your system's overall stability on a scale from 1 to 10. By selecting a specific period in time, you may review the specific hardware and software problems that have impacted your system.

View by: Days | Weeks

Last updated: 19/02/2026 09:00

10 | I
5
1
. [ , | Application failures
Windows failures
Miscellaneous failures
| A A A A A A | A A Warnings
o ©0 o 06 o0 o () () [ ) Information
K Ve, %&% %&% %’f’&% %&% b’f’e/% %&% %&% k’f’&% ’%e/%
Reliability details for: 19/02/2026
Source Summary Date Action
A\ Warnings (4) -~
[P Display Control ... Unsuccessful application i.. 19/02/2026 0. View techni
[£7HP Display Control ... Unsuccessful application i.. 19/02/2026 0. View tech
[P Display Control ... Unsuccessful application i.. 19/02/2026 1... View techni..
[P Display Control ... Unsuccessful application i.. 19/02/2026 1... View techni..

Save reliability history...

View all problem reports
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Command Prompt X+~

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

C:\Users\Dan>tasklist

Inage Name PID Session Name Session#  Mem Usage

System Idle Process © Services [ 8 K
System U4 Services 3 160 K
Registry 22U Services 3 66,096 K
smss.exe 66U Services 3 1,560 K
csrss. exe 892 Services 3 7,280 K
wininit.exe 980 Services 3 9,392 K
csrss. exe 988 Console 1 7,592 K
services.exe 820 Services 0 10,720 K
winlogon. exe 7644 Console 1 15,760 K
Lsass. exe 972 Services 0 35,6U8 K
svchost..exe 1160 Services 3 36,152 K
fontdrvhost .exe 1192 Services 3 4,436 K
fontdrvhost..exe 1196 Console 1 9,320 K
svchost..exe 1288 Services 0 18,760 K
svchost..exe 1340 Services 3 10,312 K
dum. exe 1412 Console 1 14,580 K
svchost..exe 1552 Services 0 6,700 K
svchost..exe 1588 Services 3 12,168 K
svchost..exe 1604 Services 3 15,016 K
svchost..exe 1668 Services 3 17,000 K
svchost..exe 1720 Services 3 13,068 K
svchost..exe 1728 Services 3 7,252 K
svchost.exe 1820 Services 0 8,172 K
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Command Prompt X B windows Powershell X o+ v

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\Dan> ps

Handles NPM(K)  PM(K)

CcPu(s) Id SI ProcessName

150 10 2732 6800

© AggregatorHost

228 17 60936 11.88 U652 1 ai

228 16 32200 0.61 13148 1 ai

228 17 35032 1.23 18504 1 ai

403 21 ussuy 0.38 10756 1 aimgr

u73 31 12680 1.27 3704 0 AnyDesk

427 26 UUS08 129.30 8496 1 AnyDesk

387 21 1189 1.16 1648 1 AppActions

191 12 PECH) 3416 0O AsusUpdateCheck
2024 4 10004 600.78 3276 0 audiodg

327 28 18600 9.19 2832 1 backgroundTaskHost
655 26 26336 .97 10564 1 backgroundTaskHost
671 41 23ue52 67140 29.11 4124 1 chrome

158 10 2372 8872 0.14 8680 1 chrome

168 12 17232 19080 1.73 13620 1 chrome

363 22 20880 49664 17.67 14620 1 chrome
1695 60 115284 205612 113.44 15688 1 chrome

542 33 118200 162532 35.83 18216 1 chrome

187 18 18412 32576 0.63 20920 1 chrome

76 6 2032 g6t 9.03 4uog 1 cnd

80 6 2060 5576 0.08 18764 1 cmd




image11.png
) Command prompt x

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

C:\Users\Dan>taskkill /t /im notepad.exe
SUCCESS: Sent termination signal to process with PID 24580, child of PID 7916

C:\Users\Dan>




image12.png
Command Prompt

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

C:\Users\Dan>dir
Volume in drive C has no label.
Volume Serial Number is 80C6-D2B2

Directory of C:\Users\Dan

15/61/2026
24/12/2025
08/61/2021
23/61/2022
21/05/2022
09/62/2024
04/11/2021
17/05/2022
16/05/2022
62/69/2021
25/06/2021
24/06/2022
19/63/2021
29/6U/2021
14/01/2021
25/03/2026
14/01/2021
30/61/2025
08/10/2025
14/11/2020
14/08/2023

15:
03:
18:
12:
16:
23:
775
21:
19:
15:
20:
19:
20:
1u:
20:
01:
20:
18:
01:
16:
17

27
02
1
55
58
30
u2
05
56
10
15
15
22
25
25
12
25
50
u3
59
38

<DIR>
<DIR>
<DIR>

<DIR>
<DIR>
<DIR>

<DIR>

<DIR>
<DIR>
<DIR>
<DIR>
<DIR>

<DIR>
<DIR>
<DIR>
<DIR>

.android
63 .bash_history
-BigNox
.cache
.dotnet
4,704 ganttproject
.ganttproject.d
54 .gitconfig
.Librarymanager
-ms-ad
.ngrok2
_nuget
.Origin
144 . packettracer
.QtiebEngineProcess
_VirtualBox
_vscode
3D Objects
1.282 AMDRM Install.log
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[r—y — X 4 v

C:\Users\Dan>nkdir .atestdir

C:\Users\Dan>dir
Volume in drive C has no label.
Volume Serial Number is 80C6-D2B2

Directory of C:\Users\Dan
15/64/2026 19:43  <DIR>

20/12/2025 ©03:02  <DIR>
08/61/2021 <DIR> _android

[15/01/ testd.
23/64/2022 63 .bash_history
21/05/2022 <DIR> .BigNox
09/62/2024 <DIR> .cache
04/11/2021 <DIR> .dotnet
17/05/2022 8 4,704 .ganttproject
16/65/2022 19: <DIR> .ganttproject.d
02/69/2021 15: 54 .gitconfig
25/06/2021 20: <DIR> .librarymanager
24/06/2022 19: <DIR> .ms-ad
19/63/2021 20: <DIR> .ngrok2
29/64/2021 14: <DIR> _nuget
14/61/2021 20: <DIR> .Origin
25/03/2026 O1: 144 . packettracer
14/61/2021 20: <DIR> .QtiebEngineProcess
30/6/2025 18: <DIR> _VirtualBox
08/10/2025 01: <DIR> .vscode
14/11/2020 16: <DIR> 3D Objects

14/08/2023 17: 1,282 AMDRM_Install.log
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Command Prompt

C:\Users\Dan>rndir .atestdir

C:\Users\Dan>dir
Volume in drive C has no label.
Volume Serial Number is 80C6-D2B2

Directory of C:\Users\Dan

15/61/2026
24/12/2025
08/61/2021
23/61/2022
21/05/2022
09/62/2024
04/11/2021
17/05/2022
16/05/2022
02/09/2021

22:
03:
18:
12:
16:
23:
775
21:
19:
15:

u1
02
1
55
58
30
u2
05
56
10

<DIR>
<DIR>
<DIR>

<DIR>
<DIR>
<DIR>

<DIR>

.android

63 .bash_history
.BigNox
.cache
.dotnet

4,704 ganttproject

.ganttproject.d
54 .gitconfig
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Command Prompt X+ v

C:\Users\Dan>ipconfig /all
Windows IP Configuration

Host Name .

Prinary Dns Suffix
Node Type . .

IP Routing Enabled.
WINS Proxy Enabled. .
DNS Suffix Search List.

Ethernet adapter Ethernet:

Connection-specific DNS Suffix
Description .

Physical Address.

DHCP Enabled. . .
Autoconfiguration Enabled .
Link-local IPv6 Address .

IPvl Address.
Subnet Mask

: Tamgeom

No
: cable.virginm.net

: cable.virginm.net
Intel(R) I211 Gigabit Network Connection

: 2U-UB-FE-DE-D1-DA

Yes

Yes

: feB0::8f29:fal6:79a7:abe%3(Preferred)
192.168.0.92(Preferred)

: 255.255.255.0
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Command Prompt

C:\Users\Dan>ping 192.168.0.1

Pinging 192.168.0.1 with 32 bytes of data

Reply from 192.168.0.
Reply from 192.168.0.1:
Reply from 192.168.0.
Reply from 192.168.0.

bytes=32 time=lns
bytes=32 time<lnms
bytes=32 time<lnms

: bytes=32 time<lnms

Ping statistics for 192.168.0.1

Packets: Sent = U, Received

4, Lost

TTL=6U
TTL=6U
TTL=6U
TTL=64

=0 (0% loss),

Approximate round trip times in milli-seconds:
Mininum = Oms, Maximum = lms, Average

C:\Users\Dan>

= oms
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Command Prompt X+ v

C:\Users\Dan>net user

User accounts for \\TAMGEOM

Administrator Dan
defaultuserd® Guest

The command completed successfully.

C:\Users\Dan>|

DefaultAccount
WDAGUtilityAccount
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Command Prompt X o+~

C:\Users\Dan>schtasks

Folder: \
TaskName Next Run Time Status

NVIDIA App SelfUpdate_{B2FE1952-0186-U6C N/A Ready
OneDrive Per-Machine Standalone Update T 16/64/2026 20:25:1u4 Running
OneDrive Reporting Task-S-1-5-21-2927695 16/04/2026 20:19:25  Ready
OneDrive Startup Task-S-1-5-21-292769578 N/A Ready

Folder: \GoogleSystem
TaskName Next Run Time Status

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

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

Actions Server 15/64/2026 23

Ready
Office Automatic Updates 2.0 16/64/2026 10:30:42 Ready
Office Background Push Maintenance 16/64/2026 ©9:05:26 Ready
Office ClickToRun Service Monitor 16/64/2026 ©9:07:U6 Ready
Office Feature Updates 16/64/2026 04:27:53 Ready
Office Feature Updates Logon N/A Ready

Office Performance Monitor N/A Ready




image19.png
tamge@Dans-Laptop: ~

tamge@Dans-Laptop:~$ ps aux

USER
root
root
root
root
root
systemd+
systemd+
root
message+
root
root
syslog
root
root
root
root
tamge
root
tamge
tamge
tamge
root
tamge

tamge@Dans-Laptop:

X

PID %CPU %MEM

dl

2

6
u2
98
107
dkill
163
led
179
227
237
239
258
348
350
351
352
396
397
usy
670
714

[cNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNol

2
A -

[cNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNo)

[cNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNol
FWHFONRFHFOQUOFRONKFOFRFWHRFWOOW

+ v

Vsz
21656
3120
3120
50436
25144
PALTI)
91028
4236
9536
17984
3160
222508
3116
107012
3124
3140
6072
6820
20316
21156
6072

RSS
12264
2176
1792
15360
61u4
12032
7680
2432
4992
8192
1920
5376
1792
22140
896
1156
5248
4352
11008
3520
5120

=
=<

N ) ) T ) ) ) ) ) e e ) ]
+ <
< n
(=)

T T
ot
nn
~NSN
o

)

?
pts/1

1756620 12928 ?
8280 4096 pts/0

STAT START
Ss 17:28
S 17:28
S 17:28
S<s 17:28
Ss 17:28
Ss 17:28
Ssl 17:28
Ss 17:28
Ss 17:28
Ss 17:28
Ss+ 17:28
Ssl 17:28
Ss+ 17:28
Ssl 17:28
Ss 17:28
S 17:28
Ss 17:28
Ss 17:28
Ss 17:28
S 17:28
S+ 17:28
Ssl 17:59
R+ 18:04

(ol oo NoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNol

COMMAND

/sbin/init

/init

plan9 --control-socket 7 --log-level 4 —--server-fd 8
/usr/lib/systemd/systemd-journald
/usr/lib/systemd/systemd-udevd
/usr/lib/systemd/systemd-resolved
/usr/lib/systemd/systemd-timesyncd

/usr/sbin/cron —f -P

@dbus—daemon --system --address=systemd: —--nofork --n
/usr/lib/systemd/systemd-logind

/sbin/agetty -0 -p -— \u --noclear --keep-baud - 1152
/usr/sbin/rsyslogd -n —iNONE

/sbin/agetty -o -p -- \u --noclear - linux
/usr/bin/python3 /usr/share/unattended-upgrades/unatt
/init

/init

-bash

/bin/login —f

/usr/lib/systemd/systemd --user
(sd-pam)

-bash
/usr/libexec/wsl-pro-service

ps aux
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tamge@Dans-Laptop: ~
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23, 14 thr, 0 kthr; 1 running

OK/1.00G] Load average: 0.01 0.03 0.00
Uptime:

00:37:20

Command

/sbin/init

/init

plan9 --control-socket 7 --log-level 4 —--server-fd 8
plan9 --control-socket 7 --log-level 4 --server-fd 8
/init

/usr/lib/systemd/systemd-journald
/usr/lib/systemd/systemd-udevd
/usr/lib/systemd/systemd-resolved
/usr/lib/systemd/systemd-timesyncd
/usr/lib/systemd/systemd-timesyncd

/usr/sbin/cron —f -P

@dbus—daemon --system --address=systemd: —--nofork --n
/usr/llb/systemd/systemd logind

/sbin/agetty -0 -p -— \u --noclear --keep-baud - 1152
/usr/sbin/rsyslogd -n -iNONE

/sbin/agetty -o -p -- \u --noclear - linux
/usr/sbin/rsyslogd -n —iNONE

/usr/sbin/rsyslogd -n -iNONE

/usr/sbln/rsyslogd n —-iNONE

F1F2F3F4F5F6FF8F9F10
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tamge@Dans-Laptop: ~

X

4

tamge@Dans—Laptop:~$ 1s -1 /

total 2796

lrwxrwxrwx 1 root
drwxr-xr-x 2 root
drwxr-xr-x 2 root
drwxr-xr-x 15 root
drwxr-xr-x 89 root
drwxr-xr-x 3 root
—IWXT—XI-X 1 root
lrwxrwxrwx 1 root
drwxr-xr-x 2 root
lrwxrwxrwx 1 root
drwx-—---—— 2 root
drwxr-xr-x 2 root
drwxr-xr-x 5 root
drwxr-xr-x 2 root
dr-xr-xr-x 247 root
drwx-—---—— 3 root
drwxr-xr-x 19 root
lrwxrwxrwx 1 root
drwxr-xr-x 2 root
drwxr-xr-x 2 root
drwxr-xr-x 2 root
dr-xr-xr-x 13 root
drwxrwxrwt 8 root
drwxr-xr-x 12 root
drwxr-xr-x 13 root

root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root

tamge@Dans-Laptop:~$
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bin -> usr/bin
bin.usr-is-merged
boot

dev

G

home

init

1ib -> usr/lib
lib.usr-is-merged
1ib64 -> usr/libé6y
lost+found

media
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opt

proc
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tamge@Dans-Laptop: ~ X + v

tamge@Dans-Laptop:~$ 1s
tamge@Dans-Laptop:~$ touch newfile.txt
tamge@Dans-Laptop:~$ 1s

newfile.txt

tamge@Dans-Laptop:~$
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tamge@Dans-Laptop: ~ X 1+ | v

tamge@Dans-Laptop:~$ 1s
tamge@Dans-Laptop:~$ touch newfile.txt
tamge@Dans-Laptop:~$ 1s

newfile.txt

tamge@Dans-Laptop:~$ rm newfile.txt
tamge@Dans-Laptop:~$ 1ls
tamge@Dans-Laptop:~$
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tamge@Dans-Laptop: ~ X + v -

tamge@Dans-Laptop:~$ ss

Netid State Recv-Q Send-Q Local Address:Port Peer Address:Port
Process

u_dgr ESTAB ¢} ¢} * 288 * 5423
u_str ESTAB ¢} ¢} * 279 * 2537
u_str ESTAB ¢} ¢} * 2471 * 20472
u_str ESTAB 0 0 /run/systemd/journal/stdout 11438 * 5094
u_dgr ESTAB ¢} ¢} * 5408 * 5407
u_str ESTAB ¢} ¢} * 6864 * 6865
u_dgr ESTAB ¢} ¢} * 8334 * 5425
u_str ESTAB ¢} ¢} * 5364 * 5365
u_dgr ESTAB ¢} ¢} * 11321 * 5406
u_str ESTAB 0 0 /run/dbus/system_bus_socket 9362 * 308
u_str ESTAB ¢} ¢} * 6862 * 6863
u_str ESTAB ) ) * 47 * U8
u_str ESTAB ¢} ¢} * 3439 * 0

u_str ESTAB 0 [¢] * 8305 * 18U5
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tamge@Dans-Laptop: ~ X + v

tamge@Dans-Laptop:~$ sudo useradd TestUser
tamge@Dans-Laptop:~$ sudo awk -F: '{print $1}' /etc/passwd
root

daemon
bin

sys

sync

games

man

p

mail

news

uucp

proxy

www-data

backup

list

irc

_apt

nobody
systemd-network
systemd-timesync
dhcped
messagebus
syslog
systemd-resolve
uuidd

landscape
polkitd

tamge
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tamge@Dans-Laptop: ~ X + v

tamge@Dans-Laptop:~$ sudo passwd TestUser
New password:

Retype new password:

passwd: password updated successfully
tamge@Dans-Laptop:~$
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tamge@Dans-Laptop: ~ X + v

tamge@Dans-Laptop:~$ sudo userdel TestUser
tamge@Dans-Laptop:~$ sudo awk -F: '{print $1}' /etc/passwd
root

daemon

bin

sys

sync

games

man

p

mail

news

uucp

proxy

www-data

backup

list

irc

_apt

nobody
systemd-network
systemd-timesync
dhcped
messagebus
syslog
systemd-resolve
uuidd

landscape
polkitd

tamge
tamge@Dans-Laptop:~$
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tamge@Dans-Laptop: ~ X + v

tamge@Dans-Laptop:~$ crontab -1
Edit this file to introduce tasks to be run by cron.

Each task to run has to be defined through a single line
indicating with different fields when the task will be run
and what command to run for the task

To define the time you can provide concrete values for
minute (m), hour (h), day of month (dom), month (mon),
and day of week (dow) or use '*' in these fields (for 'any').

Notice that tasks will be started based on the cron's system
daemon's notion of time and timezones.

Output of the crontab jobs (including errors) is sent through
email to the user the crontab file belongs to (unless redirected).

For example, you can run a backup of all your user accounts
at 5 a.m every week with:
0 5 * x 1 tar -zcf /var/backups/home.tgz /home/

For more information see the manual pages of crontab(5) and cron(8)

B R R

m h dom mon dow command

30 2 * * * /home/users/tamge/documents/backup.txt
tamge@Dans-Laptop:~$




image29.png
tamge@Dans-Laptop: ~ X + v

tamge@Dans-Laptop:~$ crontab -1
Edit this file to introduce tasks to be run by cron.

Each task to run has to be defined through a single line
indicating with different fields when the task will be run
and what command to run for the task

To define the time you can provide concrete values for
minute (m), hour (h), day of month (dom), month (mon),
and day of week (dow) or use '*' in these fields (for 'any').

Notice that tasks will be started based on the cron's system
daemon's notion of time and timezones.

Output of the crontab jobs (including errors) is sent through
email to the user the crontab file belongs to (unless redirected).

For example, you can run a backup of all your user accounts
at 5 a.m every week with:
0 5 * x 1 tar -zcf /var/backups/home.tgz /home/

For more information see the manual pages of crontab(5) and cron(8)

B R R

m h dom mon dow command

30 2 * * * /home/users/tamge/documents/backup.txt
tamge@Dans-Laptop:~$ crontab -r
tamge@Dans-Laptop:~$ crontab -1

no crontab for tamge

tamge@Dans-Laptop:~$
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[y = mainbat x o
VSCodeProject > B8 main.bat
Q1 @echoorf
2 setlocal enabledelayedexpansion
3
pod 4 Variables set and declared.
5 set answer—7
IS 5 set maxAttempts—3
7 set guessCount-o
s
=5 9 echo I'm thinking of a number between 1 and 10. You have ¥maxAttempts¥ attempts.
10

o For loop to ensure the program end after the 3rd attempt.
12 for /1 Wi in (1,1,%maxAttempts¥) do (

13 echo.

12 echo Attempt ¥¥i of ¥maxAttemptsk:

15

16 User input allowing the user to guess a number.
17 sinput

18 set /p "userGuess=Enter your guess: "

19

2 :: Array that stores each guess.

2 set /a guessCount+=1

2 set guess[!guessCount!]=!userGuess!

23

2 If statement that checks if the input matches the answer.
25 if luserGuess! == lanswer! (

2 echo Correct Answer

27 : Breaks loop and goes to the win message

28 goto win

29 ) else (

E) If statement that checks if the input value is lower or higher then the answer.
31 if luserGuess! 1ss !answer! (

E) echo Too low.

33 ) else (

E% echo Too high.

35 )

E

37 )

8 )

39
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Out of attempts message
echo.

echo Out of attempts.

call :displayGuesses

goto end

win message
swin

echo.

echo You guessed it in %guessCount¥ attempts.
call :displayGuesses

goto end

Function that lists each guess made from the guest array.
:displayGuesses
echo Your guesses were:
for /1 Wi in (1,1,%guessCount%) do (
echo  %i: lguess[¥i]!
)

exit /b

send
echo..
echo Game over.
pause
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AWINDOWS\system32\emd. X+

I'm thinking of a number between 1 and 10.

Attempt 1 of 3:
Enter your guess: 6
Too low.

Attempt 2 of 3:
Enter your guess: 9
Too high.

Attempt 3 of 3:
Enter your guess: 7
Correct Answer.

You guessed it in 3 attempts.
Your guesses were:

1: 6

2: 9

3: 7
Game over.

Press any key to continue .

You have 3 attempts.
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I'm thinking of a number between 1 and 10.

Attempt 1 of 3:
Enter your guess: 3
Too low.

Attempt 2 of 3:
Enter your guess: 9
Too high.

Attempt 3 of 3:
Enter your guess: 8
Too high.

Out of attempts.
Your guesses were:

g &

2: 9

3:8
Game over.

Press any key to continue .

You have 3 attempts.
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[ NewProject (@ Online Bash Shell IDE
#i/bin/vash

1
2

3 # Variables set and declared.
4 ansuer=7

5 maxattempt
6 guessCount=8
7 o # flag to inicate if the user won
8 declare -a guesses # array to store guesses

16 echo "I'm thinking of a number between 1 and 18. You have SmaxAttempts attempts.”

12 # For Loop to ensure the program ends after the 3rd attempt.
13 for ((attempt=1; attemptc=maxAttempts; attempte+)); do

1 echo

15 echo "Attempt Sattempt of SmaxAttempts

# User input allowing the user to guess a number.
read -p "Enter your guess: " userGuess

o el B &

19
20 # Array that stores each guess.

21 ((guessCount++))

2 guesses[SguessCount

23

2 # If statement that checks if the input matches the answer.
25 if [[ SuserGuess -eq Sansuer ]]; then

26 echo "Correct Answer!.”

27 # Breaks Loop and goes to the win message

28 wor

2 break.

30 else

31 # If statement that checks if the input value is Lower or higher than the answer.
2 iF [[ SuserGuess -1t Sanswer 11; then

33 echo "Too low.”

34 else

35 echo "Too high.

36 i

37 i

38 done

39

48 # Function that Lists each quess made from the guess array.
41+ displayGuesses() {
42 echo "Your guesses ere:

43 5 i<=guessCount; i++)); do
s $i: S{guesses[$il}"

45

a6 3

47

48 # Out of attempts or win message
49 if [[ $won -eq 1 11; then

s0 echo
51 echo "You guessed it in $guessCount attempts.”
52 displayGuesses.

53 else

54 echo

55 echo "Out of attempts.”

56 displayGuesses

57 £

58

59 echo

60 ccho “Game over.”
61 resd -p "Press enter to continue’|
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Output  Gene:

I'm thinking of a number between 1 and 10. You have 3 attempts.

Attempt 1 of 3;
Enter your guess: 6
Too low.

Attempt 2 of 3:
Enter your guess: 9
Too high.

Attempt 3 of 3:
Enter your guess: 7
Correct Answer!

You guessed it in 3 attempts.

Game over.
Press enter to continue
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Module 1: The Windows Operating System

@ 1.0.Introduction

@ 1.0.1 Why Shouid | Take this Module?
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@ 1.1 Windows History

@ 1.2 Windows Architecture and Operations
@ 13 Windows Configuration and Monitoring
@ 1.4 Windows Security

@ 5. The Windows Operating System Summary

Module 2: Linux Overview

@ 20 ntroduction

2.1. Linux Basics

2.2. Working in the Linux Shell
2.3. Linux Servers and Clients
2.4. Basic Server Administration

2.5. The Linux File System

1212

1

1.0.2 What Will | Learn in this Module?

1.0.2 What Will | Learn in this Module?

This module contains the following:

« 5 Labs

« 2 Check Your Understanding activities

+ 1 Module Quiz

Modaule Title: The Windows Operating System

Module Objective: Use Windows administrative tools.

Topic Title

Windows History

Windows Architecture
and Operations

Windows
Configuration and
Monitoring
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Topic Objective

Describe the history of the Windows Operating System.

Explain the architecture of Windows and its operation.

Use Windows administrative tools to configure, monitor, and manage system resources.

Explain how Windows can be kept secure.
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