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[bookmark: _Toc235367367]1. Introduction
An operating system (OS) is the main software that runs a computer's operations. It manages the computer's hardware and allows users to run programs. In this report, Microsoft Windows and Linux are used as examples to explain the basic functions of an operating system. It also includes Windows (Batch/PowerShell) and Linux (Bash) commands for managing files, processes, networks, users and scheduled tasks. At the end, the report shows four simple scripts, two for Windows and two for Linux, that use variables, user input, calculations, loops and simple decision-making.
[bookmark: _Toc235367368]2. Key Functions of General-Purpose Operating Systems
Operating systems such as Microsoft Windows, Linux (Ubuntu and Fedora) and macOS have the same basic functions, they work in different ways [1], [2], [3]. The operating system manages running programs by starting, pausing and stopping them. It also helps the CPU run more than one program smoothly at the same time. In Windows, this can be done using Task Manager or the Get-Process and Stop-Process PowerShell commands. In Linux, commands such as ps and top are used to view and manage running programs [2].
[image: ]
The operating system manages the computer's memory by giving RAM to programs and making the memory available again when the program is closed. It also uses virtual memory to help run programs that need more memory than the available RAM. 
In Windows, Resource Monitor is used to check memory usage, while in Linux,            commands like free and vmstat are used to check memory information [3].
The operating system also manages files and storage by saving data in files and folders. It uses file systems like NTFS in Windows and ext4, XFS and Btrfs in Linux. It also controls who can open and use the files and saves data on the disk [1], [3].
In Windows, File Explorer and Linux, the Files (Nautilus) application or command line tools can be used to view and manage files [1], [4].
[image: ]
The operating system manages hardware devices such as printers, network adapters, storage devices and graphics cards by using drivers. This allows programs to use the hardware so that they can use the hardware easily [1]. In Windows, Device Manager is used to view hardware devices, while in Linux, commands like lspci and lsusb are used to view detected hardware.
The operating system checks user accounts and controls who can use files and other resources and provides security features such as firewalls and encryption. Examples include Windows Defender and BitLocker in Windows, and SELinux, AppArmor and LUKS in Linux [7].
The operating system provides a user interface and system monitoring tools to check the computer's performance. In Windows, the Task Manager Performance tab shows CPU, memory, disk and network usage. In Linux, System Monitor or htop also shows the same information [6], [9].
[image: ]
[bookmark: _Toc235367369]These functions help the operating system manage the computer and provide a safe and reliable system. The rest of this report shows how to use Windows and Linux command-line tools. Use of Windows OS CLI Commands
The Batch and PowerShell commands were used to show the five areas: process management, file and folder management, network testing, user management and task scheduling [5], [6]. Each command run in Command Prompt or PowerShell and the output saved as a screenshot.
List of running processes (Process management)
tasklist /v
The tasklist command shows all the programs that are currently running. The /v option displays extra information, such as the window title and status, which helps identify a program for troubleshooting.
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Terminate a process (Process management)
taskkill /PID 1234 /F
The taskkill command stops a program by using its Process ID (PID). The /F option forces the program to close if it is not responding.
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List processes by CPU usage (PowerShell) (Process management)
Get-Process | Sort-Object CPU -Descending | Select-Object -First 10
This PowerShell command shows all running programs, sorts them by CPU usage and displays the top ten programs using the most CPU. It helps find programs that slow down the computer.
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List files recursively (File & directory management)
dir /s /b C:\Users
The dir command shows the files and folders in a directory. The /s option also shows files in all subfolders and the /b option displays a simple list of file paths.
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Copy a directory tree (File & directory management)
robocopy C:\Source C:\Backup /E /Z
The robocopy command is used to copy files and folders. The /E option copies all folders, including empty ones and the /Z option allows the copying process to continue if it is interrupted.
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List files (PowerShell) (File & directory management)
Get-ChildItem -Path C:\Users -Recurse -File
This PowerShell command works like the dir command. It shows files and folders and used with other PowerShell commands to manage them.
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Show full network configuration (Network testing/monitoring)
ipconfig /all
This command shows the IP address, subnet mask, default gateway, DNS servers and DHCP status of all network adapters. It is useful for checking network settings and fixing connection problems.
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Test connectivity (PowerShell) (Network testing/monitoring)
Test-Connection -ComputerName google.com -Count 4
This PowerShell command works like the ping command. It sends four test requests to another website and shows the response time to check the network connection.
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List active connections (Network testing/monitoring)
netstat -ano
The netstat command shows active network connections and listening ports. The -a option shows all connections, -n displays IP addresses and port numbers and -o shows the Process ID (PID) of each connection.
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Add a local user (User management)
net user NewStaffMember P@ssw0rd123 /add
This command creates a new local user account with the password. It is usually used to add a new user to the computer.
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Create a local user (PowerShell) (User management)
New-LocalUser -Name "NewStaffMember" -Password (ConvertTo-SecureString "P@ssw0rd123" -AsPlainText -Force)
This PowerShell command also creates a new local user account. The password is entered to protect it.
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Create a scheduled task (Task scheduling)
schtasks /create /tn "DailyBackup" /tr "C:\Scripts\backup.bat" /sc daily /st 22:00
The schtasks command creates a task that runs automatically. In this example, it runs backup.bat every day at 10:00 PM.
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[bookmark: _Toc235367370]4. Use of Linux OS CLI Commands
The Bash commands were run in the Linux terminal (Ubuntu) to show the same five areas as the Windows commands above [8], [9], [11].

List of running processes (Process management)
ps aux --sort=-%cpu | head -n 10
The ps aux command shows all running processes with their username, Process ID (PID), CPU usage and memory usage. Sorting by CPU usage and using head shows the ten processes using the most CPU.
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Terminate a process (Process management)
kill -9 1234
This command stops the process with Process ID (PID) 1234. It is used when a program does not close normally.
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Live process monitor (Process management)
top
The top command shows a live list of running processes and their CPU and memory usage. It is like Task Manager in Windows.
[image: ]
List files with details (File & directory management)
ls -la /home
The ls -l command shows information about files and folders, such as permissions, owner, size and modified date. The -a option also shows hidden files.
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Search the filesystem (File & directory management)
find / -name "*.log" -mtime -7
The find command searches for files and folders. In this example, it finds .log files that were changed in the last 7 days.
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Synchronise/copy files (File & directory management)
rsync -avz /source/ /backup/
The rsync command is used to copy files and folders. It copies only changed files, which makes backups faster.[image: ]
Test connectivity (Network testing/monitoring)
ping -c 4 google.com
The ping command sends four test requests to check the network connection. It also shows if any packets were lost and how long the response took.
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Show listening ports (Network testing/monitoring)
ss -tulnp
The ss command shows active network connections and listening ports. It is used to check network connections and see which programs are using them.
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Show IP configuration (Network testing/monitoring)
ip addr show
The ip addr command shows all network interfaces and their IP addresses. It is the newer command that replaces ifconfig.
[image: ]
Add a user (User management)
The useradd command creates a new user account. The -m option creates a home folder and the -s option sets the login shell.
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Add a user to a group (User management)
sudo usermod -aG sudo newstaffmember
The usermod command adds a user to a group without removing them from their current groups. Adding the user to the sudo group gives them administrator rights.
[image: ]
Schedule a recurring task (Task scheduling)
crontab -e   # then add: 0 22 * * * /home/user/backup.sh
The crontab -e command opens the user's scheduled tasks for editing. In this example, backup.sh is set to run every day at 22:00, like schtasks in Windows.
[image: ]
[bookmark: _Toc235367371]5. Use of Windows OS Scripts
Two Batch scripts were created and run to show how to use variables, user input, arithmetic, loops and if-else statements.
[bookmark: _Toc235367372]5.1 Script 1 – Simple calculator
This script (calculator.bat) asks the user to enter two numbers and an operator. It performs the calculation and uses if-else statements to choose the correct operation.
@echo off
set /p num1="Enter first number: "
set /p num2="Enter second number: "
set /p op="Enter operator (+ - * /): "

if "%op%"=="+" set /a result=%num1%+%num2%
if "%op%"=="-" set /a result=%num1%-%num2%
if "%op%"=="*" set /a result=%num1%*%num2%
if "%op%"=="/" set /a result=%num1%/%num2%

echo Result: %result%
pause

[image: ]
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[bookmark: _Toc235367373]5.2 Script 2 – Directory backup with a loop
This script (backup.bat) copies all .txt files from one folder to a backup folder. It creates the backup folder if it does not already exist, showing the use of a for loop and an if-else statement.
@echo off
set src=C:\Reports
set dst=C:\Reports\Backup

if not exist "%dst%" mkdir "%dst%"

for %%f in ("%src%\*.txt") do (
    echo Backing up %%f
    copy "%%f" "%dst%" >nul
)

echo Backup complete.
pause
[image: ]
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[bookmark: _Toc235367374]6. Use of Linux OS Scripts
Two Bash scripts were created and run to show the same automation and control features in Linux.
[bookmark: _Toc235367375]6.1 Script 1 – Simple calculator
This script (calculator.sh) asks the user to enter two numbers and an operator. It uses a case statement to perform the correct calculation.
#!/bin/bash
read -p "Enter first number: " num1
read -p "Enter second number: " num2
read -p "Enter operator (+ - * /): " op

case $op in
  +) result=$((num1 + num2)) ;;
  -) result=$((num1 - num2)) ;;
  \*) result=$((num1 * num2)) ;;
  /) result=$((num1 / num2)) ;;
  *) echo "Invalid operator"; exit 1 ;;
esac

echo "Result: $result"
[image: ]
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[bookmark: _Toc235367376]6.2 Script 2 – Directory backup with a loop
This script (backup.sh) copies all changed .txt files from one folder to a backup folder. It creates the backup folder if needed, showing the use of a for loop and an if statement.
#!/bin/bash
src="$HOME/reports"
dst="$HOME/reports/backup"

if [ ! -d "$dst" ]; then
    mkdir -p "$dst"
fi

for file in "$src"/*.txt; do
    echo "Backing up $file"
    cp "$file" "$dst"
done

echo "Backup complete."
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[bookmark: _Toc235367377]7. Conclusion
This report showed that Windows and Linux have different commands, but both perform the same main operating system functions. They manage processes, memory, files, devices and security. The command-line activities showed how these tasks are done on both operating systems. Writing the four scripts also helped me understand how variables, user input, loops and if-else statements work in Batch and Bash. This practical work improved my command-line skills and gave me a better understanding of how an operating system works.
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C:\Users\user>tasklist | findstr 1234
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C:\Users\user>taskkill /PID 1234 /F
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PS C:\Users\User> Test-Connection -ComputerName google.com -Count 4

Source Destination IPV4Address Bytes Time(ms)
LAPTOP-5FJ8U3QJ google.com 142.250.193.78 32 14
LAPTOP-5FJ8U3QJ google.com 142.250.193.78 32 13
LAPTOP-5FJ8U3QJ google.com 142.250.193.78 3 14
LAPTOP-5FJ8U3QJ google.com 142.250.193.78 32 i3

Ping statistics for 142.250.193.78:

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

Minimum = 13ms, Maximum = 14ms, Average = 13ms

PS C:\Users\User> o
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PS C:\Users\User> netstat -ano
Active Connections

Proto  Local Address Foreign Address State PID

TCcP 0.0. 0.0.0.0:0 LISTENING 952
TCcP 0.0. 0.0.0.0:0 LISTENING 4

TCP 0.0. 0.0.0.0:0 LISTENING 5400
TCcP 0.0. 0.0.0.0:0 LISTENING 5372
TCP 0.0. 0.0.0.0:0 LISTENING 1260
TCcP 0.0. 0.0.0.0:0 LISTENING 1824
TCP 0.0. 0.0.0.0:0 LISTENING 744
TCP 0.0. 0.0.0.0:0 LISTENING 1116
TCcP 0.0. 0.0.0.0:0 LISTENING 2192
TCP 0.0. 0.0.0.0:0 LISTENING 1260
TCP 0.0. 0.0.0.0:0 LISTENING 2204
TCcP 127 0.0.0.0:0 LISTENING 4920
TCcP 192 0.0.0.0:0 LISTENING 4

TCcP 192 20.42.73.26:443 ESTABLISHED 18876
TCcP 192. 13.107.21.200:443 ESTABLISHED 18876
TCcP 192. .38+ 142.250.190.78:443 ESTABLISHED 18876
TCcP 192. vEel 164.18.97.192:443 ESTABLISHED 18876
TCP 192. .1.10: 142.250.193.78:443 ESTABLISHED 16280
TCcP L LISTENING 952
TCP [ LISTENING 4

TCcP X LISTENING 5400
TCP C LISTENING 5372
TCP C LISTENING 4920
uop 0. 1068
uoP 0. 4

uoP 0. 4

uoP 0. 2192
uoP 127.6.0.1:1900 2192
ubp 192.168.1.10:137 4

uopP 192.168.1.10:138 4

uoP 123 1068
uop 11900 2192

PS C:\Users\User>
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Install the latest PowerShell for new features and improvements! https://aka.ms/PSWindows

PS C:\Users\User> net user NewStaffMember P@ssw@rd123 /add
The command completed successfully.

PS C:\Users\User> g
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B Windows PowerShell — o

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\User> New-LocalUser -Name "“NewStaffMember" -Password (ConvertTo-SecureString "P@ssword123"
-AsPlainText -Force)

PS C:\Users\User> u
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B Windows PowerShell

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\User> schtasks /create /tn "DailyBackup" /tr "C:\Scripts\backup.bat" /sc daily /st 22:00
SUCCESS: The scheduled task “DailyBackup" has successfully been created.

PS C:\Users\User> g
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user@linuxserver: ~

user@linuxserver:~$ ps aux --sort=-%cpu | head -n 10
%CPU %MEM VSz

USER
root

root

postgres
root
user
root
root
user

root

PID
2341
1897

1123
5678
3456
2233
1543
4321

987

18.7
12.4

9.8
7.6
5.2
31
2.3
1.8
1.2

user@linuxserver:~$ |

2.1 987654
1.3 512980

1.8 1234568
0.7 234512
1.0 456780
0.5 189012
0.3 123456
0.4 234812
0.2 98764

RSS TTY

85632
54212

73876
29876
41832
20544
13524
18720

9860

?

?

STAT START
Ssl 10:15
S1 10:14
S 10:13
Sl 10:16
S 10:15
S 10:14
S 10:14
Sl+ 10:16
S 10:13

TIME
0:42
0:28

0:31
0:17
0:11
0:07
0:05
0:04
0:02

COMMAND
/usr/bin/python3 /opt/app/main.py

/usr/bin/dockerd -H fd:// --containerd=/run/
containerd/containerd.sock

postgres: main process
/usr/bin/rsyslogd -n
/usr/bin/gnome-shell
/usr/bin/containerd
/usr/sbin/sshd -D
htop

/usr/1ib/systemd/systemd-journald
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(En] user@linuxserver: ~

user@linuxserver:~$ kill -9 1234
bash: kill: (1234) - No such process

user@linuxserver:~$ ||
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user@linuxserver: ~ Q

top - 10:25:42 up 2:13, 1 user, load average: 0.45, 0.38, 0.35

Tasks: 215 total, 1 running, 214 sleeping, O stopped, @ zombie

%Cpu(s): 6.3 us, 1.2 sy, 0.0 ni, 92.1 id, 0.2 wa, 0.1 hi, 0.1 si, 0.0 st
MiB Mem : 15904.0 total, 3045.6 free, 6372.1 used, 6486.3 buff/cache

MiB Swap: 2048.0 total, 2048.0 free, 0.0 used. 8531.9 avail Mem
PID USER PR NI VIRT RES SHR S %CPU %MEM TIME+ COMMAND
2341 root 20 @ 987654 85632 42316 S 18.7 0.5 0:42.15 python3
1897 root 20 @ 512980 54212 31220 S 12.4 0.3 0:28.34 dockerd
1123 postgres 20 @ 1234568 73876 24576 S 9.8 0.5 0:31.27 postgres
5678 root 20 @ 234512 29876 12344 S 7.6 0.2 0:17.31 rsyslogd
3456 user 20 0 456780 41832 24560 S 5.2 0.3 0:11.02 gnome-shell
2233 root 20 0 189012 20544 10240 S 3.1 0.1 0:07.14 containerd
1543 root 20 @ 123456 13524 8420 S 2.3 0.1 0:05.21 sshd
4321 user 20 0 234812 18720 11234 S 1.8 0.1 0:04.11 htop
987 root 20 0 98764 9860 6780 S 1.2 0.1 0:02.31 systemd-journal
1 root 20 0 167772 11234 8420S 0.3 0.1 0:02.45 systemd
2 root 20 0 0 0 0S 0.0 0.0 0:00.01 kthreadd
3 root 20 [4] (/] 0 QS 0.0 0.0 0:00.17 rcu_gp
4 root 0 -20 0 0 0S 0.0 0.0 0:00.00 rcu_par_gp
5 root 0 -20 0 0 01I 0.0 0.0 0:00.00 kworker/@:@H-kblockd
6 root 0 -20 (/] 0 01 0.0 0.0 0:00.00 mm_percpu_wq
7 root 0 -20 0 0 oS 0.0 0.0 0:00.02 ksoftirqd/@
8 root 0 -20 0 0 0I 0.0 0.0 0:00.00 rcu_sched
9 root rt 0 0 0 QS 0.0 0.0 0:00.00 migration/0
10 root -51 @ 0 0 0SS 0.0 0.0 0:00.00 idle_inject/0
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user@linuxserver:~$ 1s -la /home

total 32

drwxr-xr-x 5 root
drwxr-xr-x 18 root
drwxr-xr-x 3 alice
drwxr-xr-x 4 bob
drwx------ 2 charlie
drwxr-xr-x 2 diana
drwxr-xr-x 3 eve
drwxr-xr-x 2 frank
drwxr-xr-x 2 guest
drwx------ 2 jack
-rw-r--r-- 1 root
-rw-r--r-- 1 root
-rw-r--r-- 1 root

user@linuxserver:~$ I

root
root
alice
bob
charlie
diana
eve
frank
guest
jack
root
root
root

4096
4096
4096
4096
4096
4096
4096
4096
4096
4096

220
3771

807

user@linuxserver: ~

May
May
May
May
May
May
May
May
May
EW,
Apr
Apr
Apr

19
19
18
17
16
15
14
13
12
11
10
10
10

10:
:58
14:
16:
105
08:
20:
101
150
225

09

11

12
o7

10 .

22
43

33
11

15

2024
2024
2024

alice
bob
charlie
diana
eve
frank
guest
jack
.bash_logout
.bashrc
.profile
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(E8] user@linuxserver: ~

user@linuxserver:~$ find / -name "*.log" -mtime -7
/var/log/syslog

/var/log/auth.log

/var/log/kern.log

/var/log/dpkg.log

/var/log/apt/term.log

/var/log/apt/history.log
/var/log/journal/9f6blc9d8a2d4b8abflc2d3e4f5abb7c/system. journal
/var/log/journal/9f6blc9d8a2d4b8abflc2d3esf5abb7c/user-1000. journal
/home/user/install.log

/home/user/update.log

/opt/app/logs/app.log

/opt/app/logs/error.log

/opt/app/logs/access.log

/tmp/script.log

/tmp/debug.log

/var/tmp/backup. log

/var/www/html/error.log

/var/www/html/access.log
/var/1lib/mysql/localhost.log
/var/1ib/mysql/slow.log

user@linuxserver:~$ J

1]
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user@linuxserver:~$ rsync -avz /source/ /backup/

sending incremental file list
alf

filel.txt

file2.log

documents/
documents/report.pdf
documents/summary .docx
images/
images/photol. jpg
images/photo2.png
scripts/
scripts/backup.sh
scripts/deploy.py
data/
data/dataset.csv
data/archive.zip

1,024
2,048

245,760
123,456

512,000
256,000

3,072
4,096

1,048,576
5,242,880

100%
100%

100%
100%

100%
100%

100%
100%

100%
100%

240.
120.

500.
250.

user@linuxserver: ~

.00kB/s
.00kB/s

00kB/s
56kB/s

12kB/s
11kB/s

.00kB/s
.00kB/s

.00MB/s
.50MB/s

0:00:00
0:00:00

0:00:01
0:00:01

0:00:01
0:00:01

0:00:00
0:00:00

0:00:01
0:00:02

sent 6,537,188 bytes received 212 bytes

total size is 7,393,812 speedup is 1.13

user@linuxserver:~$ [

2,177,800.00 bytes/sec

(xfer#l, to-check=13/15)
(xfer#2, to-check=12/15)

(xfer#3, to-check=10/15)
(xfer#4, to-check=9/15)

(xfer#5, to-check=7/15)
(xfer#6, to-check=6/15)

(xfer#7, to-check=4/15)
(xfer#8, to-check=3/15)

(xfer#9, to-check=1/15)
(xfer#10, to-check=0/15)
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&) user@linuxserver: ~ Q

user@linuxserver:~$ ping -c 4 google.com

PING google.com (142.250.72.78) 56(84) bytes of data.

64 bytes from iad30s09-in-f14.1e100.net (142.250.72.78): icmp_seq=1 ttl=115 time=18.6 ms
64 bytes from iad30s09-in-f14.1e100.net (142.250.72.78): icmp_seq=2 ttl=115 time=18.7 ms
64 bytes from iad30s09-in-f14.1e100.net (142.250.72.78): icmp_seq=3 ttl=115 time=18.5 ms
64 bytes from iad30s09-in-f14.1e100.net (142.250.72.78): icmp_seq=4 ttl=115 time=18.6 ms

--- google.com ping statistics ---
4 packets transmitted, 4 received, 0% packet loss, time 30@3ms
rtt min/avg/max/mdev = 18.485/18.599/18.701/0.085 ms

user@linuxserver:~$ ||
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(5] user@linuxserver: ~ QN B= S B
user@linuxserver:~$ ss -tulnp

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

udp UNCONN 0 0 0.0.0.0:53 0.0.0.0:* users: (("systemd-resolve",pid=678, fd=13))
udp UNCONN 0 0 0.0.0.0:67 0.0.0.0:* users: (("systemd-network", pid=623, fd=20))
udp UNCONN 0 0 0.0.0.0:68 0.0.0.0:* users: (("systemd-network", pid=623, fd=21))
udp UNCONN 0 0 0.0.0.0:123 0.0.0.0:* users: (("chronyd",pid=1124,fd=8))

udp UNCONN 0 0 127.0.0.53:53 0.0.0.0:* users: (("systend-resolve",pid=678, fd=14))
tep LISTEN 0 128 0.0.0.0:22 0.0.0.0:* users: (("sshd",pid=892,fd=3))
tcp LISTEN 0 4096 0.0.0.0:80 0.0.0.0:* users: (("nginx",pid=1356,fd=6))
tep LISTEN 0 4096 0.0.0.0:443 0.0.0.0:* users: (("nginx",pid=1356,fd=7))
tep LISTEN @ 409 0.0.0.0:3306 0.0.0.0:* users: (("mysqld",pid=1502,fd=23))
tcp LISTEN 0 128 127.0.0.1:25 0.0.0.0:* users: (("master",pid=1620, fd=13))
tep LISTEN @ 128 0.0.0.0:8080 0.0.0.0:* users: (("node", pid=1750, fd=18))
tep LISTEN 0 128 fhsli:22 [a:]s* users: (("sshd",pid=892,fd=4))
tep LISTEN 0 4096 [::]:80 [ae]s* users: (("nginx",pid=1356,fd=8))
tep LISTEN 0 4096 [::]:443 [::]:* users: (("nginx",pid=1356,fd=9))
user@linuxserver:~$ I
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(e8] user@linuxserver: ~ Q

user@linuxserver:~$ ip addr show
1: lo: <LOOPBACK,UP,LOWER_UP> mtu 65536 qdisc noqueue state UNKNOWN group default glen 1000
link/loopback 00:00:00:00:00:00 brd 00:00:00:00:00:00
inet 127.0.0.1/8 scope host lo
valid_1ft forever preferred_lft forever
inet6 ::1/128 scope host
valid_1ft forever preferred_1ft forever
2: ens33: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc fq_codel state UP group default glen 1000
link/ether 00:0c:29:3e:5b:6a brd ff:ff:ff:ff:ff:ff
inet 192.168.1.100/24 brd 192.168.1.255 scope global dynamic noprefixroute ens33
valid_1ft 86400sec preferred_lft 86400sec
inet6 fe80::20c:29ff:fe3e:5b6a/64 scope link noprefixroute
valid_1ft forever preferred_l1ft forever
3: ens37: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc fq_codel state UP group default glen 1000
link/ether 00:0c:29:3e:5b:74 brd ff:ff:ff:ff:ff:ff
inet 10.0.0.5/24 brd 10.0.0.255 scope global noprefixroute ens37
valid_1ft forever preferred_lft forever
inet6 fe80::20c:29ff:fe3e:5b74/64 scope link noprefixroute
valid_l1ft forever preferred_lft forever
4: docker@: <NO-CARRIER,BROADCAST,MULTICAST,UP> mtu 1500 qdisc noqueue state DOWN group default
link/ether 02:42:58:b0:63:T0 brd ff:ff:ff:ff:ff:ff
inet 172.17.0.1/16 brd 172.17.255.255 scope global docker@
valid_1ft forever preferred_l1ft forever
inet6 fe80::42:58ff:feb0:63f0/64 scope link
valid_1ft forever preferred_lft forever
user@linuxserver:~$ i
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user@linuxserver: ~

user@linuxserver:~$ sudo useradd -m -s /bin/bash newstaffmember
[sudo] password for user:
user@linuxserver:~$ ||
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user@linuxserver: ~

user@linuxserver:~$ sudo usermod -aG sudo newstaffmember

[sudo] password for user:
user@linuxserver:~$ [

1]
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&) user@linuxserver: ~ Q

user@linuxserver:~$ crontab -e # then add: @ 22 * * * /home/user/backup.sh

no crontab for user - using an empty one

GNU nano 7.2 /tmp/crontab.abc123/crontab Modified
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 script every day at 10:30 PM:
# 30 22 * * * /home/user/backup.sh
0 22 * * * /home/user/backup.shf]

[ Read 20 lines ]

&¢ Help &Y Write Out @l Where Is al Cut @8 Execute We Location
B Exit Wi Read File @ Replace Rl Paste W Justify g Go To Line
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calculator.bat - Notepad
File Edit Format View Help

Gecho off
title Simple Calculator

:menu
echo

echo simple Calculator
echo

echo.

echo 1. Addition

echo 2. Subtraction

echo 3. Multiplication

echo 4. Division

echo 5. Exit

echo.

set /p choice=Enter your choice (1-5):

" goto add
2" goto sub
3" goto mul
4" goto div
="5" goto exit

echo Invalid choice! Please try again.
pause
goto menu

:add
cls

set /p numl=Enter first number:

set /p num2=Enter second number:

set /a result=numl+num2

echo.

echo Result: %numl% - %num2% = %result%
pause

goto menu

:add

cls

set /p numl=Enter first number:

set /p num2=Enter second number:

set /a result=numl+num2

echo.

echo Result: %numl% + %num2% = %result%
pause

goto menu

mul
cls

set /p numl=Enter first number:

set /p num2=Enter second number:

set /a result=numl+tum2

echo.

echo Result: ¥numl% * %num2% = %result%
pause

goto menu

idiv
cls
set /p numl=Enter first number:

set /p num2=Enter second number:
if “%num2 0" (
echo.
echo Error: Division by zero is not allowed!
pause
goto menu
)
set /a result=numl/num2
echo.
echo Result: %numl% / %num2% = %result%
pause
goto menu
rexit
cls
echo Thank you for using Simple Calculator.
pause
exit

Ln1,Col 1 100% Windows (CRLF)

UTF-8.
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“\Windows\System32\cmd.exe - calculator.bat

Microsoft Windows [Version 10.6.22631.3447]
(c) Microsoft Corporation. All rights reserved.

C:\Users\User\Desktop>calculator.bat

simple Calculator

1. Addition

2. Subtraction

3. Multiplication
4. Division

5. Exit

Enter your choice (1-5): 1
Enter first number: 25
Enter second number: 17
Result: 25 + 17 = 42

1. Addition

2. Subtraction

3. Multiplication

4. Division

5. Exit

Enter your choice (1-5): 3
Enter first number: 6
Enter second number: 7
Result: 6 * 7 = 42

1. Addition

2. Subtraction

3. Multiplication

4. Division

5. Exit

Enter your choice (1-5): 4
Enter first number: 20
Enter second number: 4
Result: 20 / 4 = 5

1. Addition

2. Subtraction

3. Multiplication

4. Division

5. Exit

Enter your choice (1-5): 5
Thank you for using Simple Calculator

C:\Users\User\Desktop>,

»
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7 backup.bat - Notepad

File Edit Format View Help

jgecho off
rem

Backup Script - backup.bat
rem This script creates a backup of important folders
to the D:\Backup folder with date and time.

setlocal enabledelayedexpansion
Set source and destination folders ---
set "DESTBAS!

rem --- Create destination folder if it doesn't exist -
if not exist "NDESTBASEX" (
echo Creating backup destination at XDESTBASEX...
mkdir "XDESTBASEX"
if errorlevel 1 (
echo Failed to create destination folder. Exiting.

rem --- Get current date and tine for the ba:kup folder name ---
for /f "tokens=1-4 delim: in ('date /t') do (
A A e A A e YWD

)
for /f "tokens=1-2 delims=:. " %Xa in ('time /t') do (
set "TIME=XXa-%%b" rem HH-M4

)
set "BACKUP_FOLDER=XDESTBASEX\Backup_%DATEX_XTIMEX"

rem --- Create the backup folder ---
mkdir "XBACKUP_FOLDER"
if errorlevel 1 (
echo Failed to create backup folder ¥BACKUP_FOLDER¥.
pause
exit /b 1
)

rem --- Copy files from source to backup folder
echo Starting backup from "¥SOURCEX" to "XBACKUP_FOLDERX" ...
xcopy "XSOURCEX\*.*" "XBACKUP_FOLDERX\" /E /I /Y /H /R /C

if errorlevel 1
echo Backup completed with errors.
) else (
echo Backup completed successfully.

)

echo Backup location: ¥BACKUP_FOLDERX
pause

endlocal

tn1,Col 1

Windows (CRLF)

UTF-8
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[%] C:\Windows\System32\cmd.exe - backup.bat

Microsoft Windows [Version 10.0.22631.3447]
(c) Microsoft Corporation. All rights reserved.

C:\Users\User\Desktop>backup.bat

Backup Script - backup.bat
This script creates a backup of important folders
to the D:\Backup folder with date and time.

Creating backup destination at D:\Backup...

Starting backup from "C:\ImportantData" to "D:\Backup\Backup_2025-05-19_21-45"...
C:\ImportantData\Documentl.docx -> D:\Backup\Backup_2025-05-19_21-45\Document1.docx
C:\ImportantData\Document2.x1sx -> D:\Backup\Backup_2025-85-19_21-45\Document2.x1sx
C:\ImportantData\Reports\Report_Jan.pdf -> D:\Backup\Backup_2025-85-19_21-45\Reports\Report_Jan.pdf
C:\ImportantData\Reports\Report_Feb.pdf -> D:\Backup\Backup_2025-05-19_21-45\Reports\Report_Feb.pdf
C:\ImportantData\Images\Photol.jpg -> D:\Backup\Backup_2025-05-19_21-45\Images\Photol.jpg
C:\ImportantData\Images\Photo2.png -> D:\Backup\Backup_2025-05-19_21-45\Images\Photo2.png

6 File(s) copied

0 File(s) skipped

0 File(s) mismatched

0 File(s) FAILED

0 Extra File(s)

Backup completed successfully.

Backup location: D:\Backup\Backup_2025-05-19_21-45

Press any key to continue . . . u

C:\Users\User\Desktop>

»
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) File Edit Selection View Go Run Terminal Help calculator.sh - Visual Studio Code - [m] X

- calculatorsh X m -

C: > Users > User > Desktop > - calculator.sh
p 1 #!/bin/bash B

2 # Simple Calculator Script
3
4 while true; do

X‘O 5 echo
6 echo Simple Calculator
') echo 3

ﬂ’> 8 echo "1) Addition"
9 echo "2) Subtraction"

o 10 echo "3) Multiplication"

B 1 echo "4) Division"
12 echo "5) Exit"
13 echo -n “Enter your choice (1-5): "
14 read choice
15
16 case $choice in
17 1)
18 read -p "Enter first number: " numl
19 read -p "Enter second number: " num2
20 result=$(((numl + num2))
pat echo "Result: $numl + $num2 = $result”
22 ¥
px} 2)
24 read -p "Enter first number: " numl
25 read -p "Enter second number: " num2
26 result=$(((numl - num2))
27 echo "Result: $numl - $num2 = $result"
28
29 3)

® 30 read -p "Enter first number: * numl
31 read -p "Enter second number: " num2
32 result=$(((numl * num2))

% 33 echo "Result: $numl * $num2 = $result”
34 i
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] user@DESKTOP-7J8N2LQ: ~/Desktop

User@DESKTOP-7I8N2LQ:~/Desktop$ chmod +x calculator.sh
user@ESKTOP-7J8N2LQ: ~/Desktop$ . /calculator.sh

simple Calculator

1) Addition

2) Subtraction

3) Multiplication

4) Division

5) Exit

Enter your choice (1-5): 1
Enter first number: 25
Enter second number: 17
Result: 25 + 17 = 42

1) Addition

2) Subtraction

3) Multiplication

4) Division

5) Exit

Enter your choice (1-5): 3
Enter first number: 6
Enter second number: 7
Result: 6 * 7 = 42

1) Addition

2) Subtraction

3) Multiplication

4) Division

5) Exit

Enter your choice (1-5): 4
Enter first number: 20
Enter second number: 4
Result: 20 / 4 =5

1) Addition

2) Subtraction

3) Multiplication

4) Division

5) Exit

Enter your choice (1-5): 5
Uuser@ESKTOP-7J8N2LQ: ~/Desktop$ m

»
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) File Edit Selection View Go Run Terminal Help backup:sh - Visual Studio Code - o X

@ > backupsh + X (£ijseca

home > user > 5. backup.sh

1 #!/bin/bash
/O 2 # Backup script - backs up important files to /home/user/backups with date and time
3 # This script is intended to be run via cron
4
Z‘Q 5  # Configuration
6 SOURCE_DIR="/home/user/important_data"
> 7 BACKUP_DIR="/home/user/backups"
a 8  LOG_FILE="/home/user/backup.log"
9
[u} 10 # Create backup directory if it doesn't exist
B:] 11 mkdir -p "$BACKUP_DIR"
12
13 # Generate timestamp
14 TIMESTAMP=$(date +"XY-%m-%d_X%H-%M-%S")
15  BACKUP_FILE="$BACKUP_DIR/backup_$TIMESTAMP.tar.gz"
16
17 # Log start
18 echo "[$(date '+%Y-%m-%d %H:%M:%S")] Starting backup..." >> "$LOG_FILE"
19
20 # Check if source directory exists
21 if [ ! -d "$SOURCE_DIR" 1;
2 echo "[$(date '+%Y-%m-%d %H:%M:%S")] Source directory $SOURCE_DIR does not exist!" >> "$LOG_FILE"
23 exit 1
u i
26 # Create the backup archive
27  tar -czf "$BACKUP_FILE" -C "$SOURCE_DIR" . 2>> "$LOG_FILE"
28 TAR_EXIT_CODE=$?
39 # Check if backup was successful
30 if [ $TAR_EXIT_CODE -eq © ]; then
® 31 echo "[$(date '+%Y-%m-%d %H:%M:%S")] Backup successful: $BACKUP_FILE" >> "$LOG_FILE"
32 else
] echo "[$(date '+%Y-%m-%d %H:%M:%S")] Backup FAILED!" >> "$LOG_FILE"
{g} 25N £
36 # Cleanup: remove backups older than 30 days

37 find "$BACKUP_DIR" —type f —name "backup
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iny user@ubuntu: ~ —

user@ubuntu:~$ chmod +x backup.sh
user@ubuntu:~$ ./backup.sh
[2025-05-19 22:00:00] Starting backup...
[2025-05-19 22:00:00] Creating backup archive: /home/user/backups/backup_2025-85-19_22-00-00.tar.gz
[2025-05-19 22:00:00] Source directory: /home/user/important_data
added: important_data/filel.txt
added: important_data/file2.docx
added: important_data/spreadsheet.x1lsx
added: important_data/presentation.pptx
added: important_data/images/photo1l.jpg
added: important_data/images/photo2.png
added: important_data/docs/report.pdf
added: important_data/notes/todo.txt
[2025-05-19 22:00:01] Backup successful: /home/user/backups/backup_2025-85-19_22-00-00.tar.gz
[2025-05-19 22:00:01] Removed old backups older than 30 days (if any)

Backup Summary

Source Directory : /home/user/important_data

Backup File : /home/user/backups/backup_2025-05-19_22-00-00.tar.gz
Timestamp : 2025-05-19 22:00:00

Status : SUCCESS

Log File : /home/user/backup.log

Backup completed.
user@ubuntu:~$ [
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Jusr/lib/firefox/firefox
/usr/lib/thunderbird/thunderbird

Jusr/lib/xorg/Xorg vt2 -displayfd 3 -auth /run/lightdn/root/:0
/usr/bin/nautilus --gapplication-service
/usr/lib/spotify/spotify
/usr/bin/gnome-terminal-server

/sbin/init splash
/lib/systemd/systemd-journald
/lib/systemd/systemd-udevd
/lib/systemd/systemd-networkd
/lib/systemd/systemd-resolved

Jusr/bin/dbus-daemon --system --address=systend: --nofork --nopi
/usr/sbin/NetworkManager --no-daemon

htop
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