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[bookmark: _Toc228389629]Introduction
 
Computer architecture and operating systems sit at the heart of everything a computer can do and understanding them feels a bit like lifting the hood on a machine you’ve used your whole life. Computer architecture is the blueprint, the way processors, memory, and hardware components are designed and connected so they can carry out instructions efficiently. The operating system, such as Windows, Linux or MacOS etc.. is the software layer that sits on top, bringing all the hardware to life, managing files, running programs, juggling resources, and making sure everything works smoothly without the user needing to think about it. Together, they form the foundation that allows modern technology to feel seamless, whether you’re streaming a film, writing code, or just browsing the web.

 
[bookmark: _Toc228389630]1. Key functions of general Operating Systems
Whether you’re using Windows, macOS, or a Linux distro like Ubuntu, the operating system (OS) is the essential middleman. It sits between you and the hardware, making sure everything stays stable, secure, and easy to use.
 
Here are the key functions of a general operating system:
 
[bookmark: _Toc228389631]1.2 Managing hardware / Device Management
For your keyboard, printer, mouse, or webcam to work with the computer, the OS uses drivers. These are essentially "instruction manuals" that tell the computer how to talk to its hardware. Without good device management, your peripherals simply wouldn't respond.
[image: ]
Figure 1: Shows devices connected to my computer
Source: Author’s own screenshot
 
.
[bookmark: _Toc228389632]1.3 Process Management 
Process management within the computer architecture is responsible for starting, scheduling, and closing programs while making sure the CPU isn't overwhelmed, while the task manager enables the user to gain control of the running and disabling tasks. This is what allows us to multitask, like browsing the web while listening to music. It loads applications, keeps them running, and switches between them smoothly so you can multitask without thinking about it.
[image: ]
Figure 2 : Task Manager showing active processes and CPU usage Source: Author’s own screenshot
 
[bookmark: _Toc228389633]1.4 Handling files 
Everything you save, open, move, or delete goes through the OS. It keeps your files organised and makes sure they’re stored safely. Beyond just moving files around, it also handles permissions deciding who can see or edit specific folders.
[image: ]
Figure 3: Command Prompt showing created directory (TestFolder) Source: Author’s own screenshot
 
[bookmark: _Toc228389634]1.5 Managing memory 
The OS decides how much memory each program gets and frees it up when it’s no longer needed, preventing slowdowns and crashes.
 
[bookmark: _Toc228389635]1.6 Security and access control 
It protects your system by controlling who can access what, blocking harmful actions, and keeping your data safe.

[bookmark: _Toc228389636]1.7 Providing a user interface 
Whether it’s a desktop, command line, or touch interface, the OS gives you a way to interact with the computer that feels natural.
 
 
 



[bookmark: _Toc228389637]2 Use of Windows OS CLI commands

Using the Windows Command Line
While most people stick to the desktop, the Windows Command Prompt and PowerShell are incredibly powerful for system admin work.

[bookmark: _Toc228389638]2.1 Process Management: 

You can use tasklist to see everything running. If a program freezes and won't close normally, taskkill lets you shut it down instantly by its ID or name.
[image: ]
Fig 4
· Source: Author’s own screenshot 
 
Description example:
"Lists all currently running processes along with their process IDs and memory

[bookmark: _Toc228389639]2.2 Files & Directories: 

Instead of clicking through folders, you can use dir /s to find files deep in subdirectories or ‘mkdir’ to instantly create new folders. 
[image: ]
Fig 5
Source: Author’s own screenshot
 
 
[bookmark: _Toc228389640]2.3 Networking: 

If your internet is acting up, ping google.com is the quickest way to see if you're connected. You can also use netstat -an to see every active connection your PC has open.
[image: ]
Figure : Ping Google.com to verify Network is connected
Source: Author’s own screenshot
 

[bookmark: _Toc228389641]2.4 User Management
 
User Accounts: Admins can manage users without opening the Settings app. net user shows everyone on the system, while adding /add or /delete lets you manage accounts quickly. ‘net user’ lists all NETWORK user accounts on the system
[image: ]
Source: Author’s own screenshot
 
Automation: The schtasks command is a lifesaver for repetitive work. You can set it to run a backup script or a maintenance tool at the same time every day so you don't have to remember to do it manually.
  
[image: ]
 
Source: Author’s own screenshot

[bookmark: _Toc228389642]2.5. Task Scheduling

Windows makes it easy to automate repetitive jobs using the Command Prompt or PowerShell. This is a huge timesaver because you can set scripts or programs to run on their own without having to remember to start them manually.
[image: ]
 

Figure 10 here: Showing the "SUCCESS" message after creating the task
 
How it works:  The schtasks command is basically the command-line version of the Task Scheduler. You use /tn to give your task a name, /tr to point to the file you want to run, and /sc and /st to set the frequency and time. It’s a straightforward way to handle things like daily backups or system maintenance without much fuss.
 
 
 
[bookmark: _Toc228389643]3 Use of Linux OS CLI commands

Mastering the Linux Command Line
Linux is built around its terminal (the Bash shell). It’s the go-to for developers and sysadmins because it’s often much faster to type a quick command than to click through several menus.
 
[bookmark: _Toc228389644]3.1 Managing Processes
· ps aux: Think of this as a detailed snapshot. It shows every single thing running on the system, including who started the process and how much RAM it’s hogging.
· top: If you want to see what’s happening right now, top is the interactive version. It updates in real-time, which is perfect for catching an app that is suddenly freezing the system.
[image: ]

Figure 

[bookmark: _Toc228389645]3.2 File & Directory Management

Organising files is a lot quicker in the terminal once you know the basics:
· ls -R: This doesn't just show you what's in your current folder; it lists everything in the subfolders too.
· mkdir Projects: A simple way to instantly spin up a new folder.

[image: ]
Figure  ps aux showing running processes
Source: Ubuntu Documentation , Linux Manual Pages 
 
Figure 2. interactive view showing CPU and memory usage
Source: Ubuntu Documentation 
[image: ]
 
 
[bookmark: _Toc228389646]3.3 Network Monitoring
Whether you’re troubleshooting a dead connection or just checking your IP, these tools are essential:
1. ping google.com -c 4: This sends four "pings" to Google to see if your internet is actually reaching the outside world.
 
[image: ]
 
Figure Caption: Figure 9 – ping checking connectivity to Google
Source: Ubuntu Documentation
 
2 ifconfig (or ip addr): This displays your network hardware details, like your IP and MAC addresses.
[image: ]
 
Figure Caption: Figure 10 – ip addr displaying network interfaces
Source: Ubuntu Documentation
 
1. netstat -tuln: This shows which "doors" (ports) are open on your computer and which services are listening to them.
[image: ]
 

[bookmark: _Toc228389647]3.4 User Management
Linux is built for multiple users, so keeping track of who can do what is a big part of the job:
· whoami: A quick check to see which account you’re currently using.
Figure Caption: Figure – ss -tuln showing active TCP/UDP ports
Source: Ubuntu Documentation
 
[image: ]
· id and groups: These tell you exactly what permissions you have and which groups you belong to.
[image: ]
[bookmark: _Toc228389648]
3.5 Automation with Cron
For tasks you don’t want to do manually, Linux uses cron jobs:
· crontab -l: Lists all your currently scheduled tasks.

[image: ]

· crontab -e: Opens the editor so you can sch

[image: ]
· Schedule a new task to run at a specific time (like a backup every Sunday at midnight).
 
Figure   crontab -l showing no scheduled tasks for the user
Source: Ubuntu Documentation 
 
[bookmark: _Toc228389649]4. Automating Windows with Batch Scripts
Batch scripts are basically just a list of commands saved in a file so Windows can run them all at once. They are great for turning a complex job into a one-click process.
Script 1: The Disk Space Checker
This script is a handy tool for system admins. It asks the user for a drive letter (like C:), looks at the available space, and warns them if there’s less than 1GB left.
Why it’s useful: It saves you from having to manually check properties on every drive, making it a great "early warning" system for full disks.

[image: ]
Figure 

Script 2: A Simple Guessing Game
While this is just a game, it’s a perfect example of how scripts "think." It uses random numbers, loops, and "if/else" logic to react to what the user types.
The point: The same logic used to check a guess in a game is used in the "real world" to check if a backup was successful or if a server is down.

 [image: ]
[bookmark: _Toc228389650]4 Use of Windows OS scripts
 
1.      Use of Windows OS Scripts (Enhanced Version)
 
Windows Batch scripting provides a way to automate routine system tasks, combining user input, variables, loops, conditional statements, and basic arithmetic operations. Batch scripts allow
administrators or users to execute repetitive tasks efficiently without relying on graphical interfaces .
Script 1 – Disk Space Checker
 
This script prompts the user to enter a drive letter (e.g., C:) and checks the available free space. If the drive has less than 1 GB of free space, it alerts the user; otherwise, it confirms that the space is sufficient.
 
Key features:
 
•       set /p for user input
 
•       for /f loop to retrieve disk space information
 
•       if ... else conditional statements to display appropriate messages
 
•       echo to provide feedback in the command line
 
Practical use: This script can be used by system administrators to monitor storage usage and prevent low disk space issues before they affect system performance. 
 
[bookmark: _Toc228389651] 5. Automation in Linux (Bash Scripting)
Bash scripts are the Linux equivalent of Batch files, but they tend to be even more powerful.
Script 1: The Backup Script
This script is designed to take a specific folder and copy its contents to a backup location automatically. It uses variables and loops to make sure the data is moved safely without the user having to drag and drop files every day.
(Figure 22)

 
[bookmark: _Toc228389652]Task 5. Use of Linux OS scripts
 
 
 
[bookmark: _Toc228389653]Conclusion
Working through these tasks showed just how much more efficient it is to manage a system via the command line rather than just relying on a desktop interface. From managing users to setting up automated backups with Batch and Bash scripts, these exercises highlighted the core functions that keep an OS running smoothly. Ultimately, the ability to use these tools directly allows for much better administrative control and productivity in any computing environment.
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C:\Users\sunnyanibaba>PING GOOGLE.COM

Pinging GOOGLE.COM [142.251.29.101] with 32 bytes of data:
Reply from 142.251.29.101: bytes=32 time=35ms TTL=128
Reply from 142.251.29.101: bytes=32 time=14ms TTL=128
Reply from 142.251.29.101: bytes=32 time=51ms TTL=128
Reply from 142.251.29.101: bytes=32 time=83ms TTL=128

Ping statistics for 142.251.29.101:

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

Minimum = 14ms, Maximum = 83ms, Average = U5ms

C:\Users\sunnyanibaba>
(-
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C:\Users\sunnyanibaba>
C:\Users\sunnyanibaba>NET USER

User accounts for \\SUNNYANIBAB587F

Administrator DefaultAccount Guest
sunnyanibaba WDAGUtilityAccount
The command completed successfully.

C:\Users\sunnyanibaba>|
12—
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C:\Users\sunnyanibaba>SCHTASKS

Folder: \
TaskName Next Run Time Status

OneDrive Per-Machine Standalone Update T 4/30/2026 11:23:38 AM Ready
OneDrive Reporting Task-S-1-5-21-1631789 4/29/2026 12:u44:35 PM Ready
OneDrive Startup Task-S-1-5-21-163178939 N/A Ready

Folder: \Microsoft
TaskName Next Run Status

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

Folder: \Microsoft\Office

TaskName Next Run Time Status
Office Actions Server 4/29/2026 1:00:00 PM  Ready
Office Automatic Updates 2.0 4/30/2026 2:04:19 PM  Ready
Office Background Push Maintenance 4/30/2026 3:12:25 AM  Ready
Office ClickToRun Service Monitor 4/30/2026 6:06:44 AM  Ready
Office Feature Updates 4/29/2026 5:39:49 PM  Ready
Office Feature Updates Logon N/A Ready
Office Performance Monitor N/A Ready
Office Serviceability Manager 4/29/2026 9:00:57 PM  Ready
Office Startup Maintenance 4/30/2026 8:59:02 AM  Ready

Folder: \Microsoft\OneCore
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Windows\System32>schtasks/create/tn “"backuptask”/tr "backup.bat"/sc daily/st 10:00
ERROR: Invalid argument/option - '/create/tn’.
Type "SCHTASKS /QUERY /2" for usage.
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studentl@nubeen:~$ ps aux

USER PID %CPU SMEM  VSZ RSS TTY STAT START  TIME COMMAND
root 1 2.5 0.6 21692 12664 ? Ss  03:27 0:60 /sbin/init

root 2 6.0 0.1 3120 2176 ? sU 0:00 /init

root 6 6.0 0.0 3136 1792 ? sU 9:00 plang --control-socket 7 --log-level 4 --server-fd 8 —-pipe-fd 10 --log-truncate

root 58 1.3 0.8 50352 15304 7 s<s 03 9:00 /usr/Lib/systend/systend-journald

root 110 6.3 0.3 25268 6144 ? Ss  ©03:27 0:00 /usr/lib/systend/systemd-udevd

systend+ 117 0.3 0.6 21452 12672 ? Ss  ©03:27 0:60 /usr/lib/systemd/systemd-resolved

systend+ 118 0.1 0.4 91620 7680 ? Ssl 03:27 0:00 /usr/lib/systemd/systemd-timesyncd

root 156 0.0 0.1 4236 2u32 ? ss 7 9:00 /usr/sbin/cron - -P

nessage+ 157 0.2 0.2 9502 4736 ? ss 7 9:00 @dbus-daenon —-system --address=systend: --nofork --nopidfile --systemd-activation --sysl
root 164 0.2 0.4 17956 8320 ? ss 7 0:00 /usr/Lib/systend/systend-logind

root 171 0.6 0.1 3160 1920 hved  Ss+ 7 9:00 /sbin/agetty —o -p —- \u —-noclear ——keep-baud - 115200, 38400,9600 vt220

syslog 174 0.2 0.2 222508 5376 ? ssl 7 0:00 /usr/sbin/rsyslogd -n ~iNONE

root 177 0.6 0.1 3116 1920 ttyl  Ss+ 7 0:00 /sbin/agetty -o -p -- \u --noclear - linux

root 183 0.7 1.1 186996 22000 ? ssl 7 0:00 /usr/bin/python3 /usr/share/unattended-upgrades/unattended-upgrade-shutdown —-wait-for-si
root 204 0.1 0.3 17276 729 ? ss 7 9:00 /usr/Lib/systend/systend-tinedated

root 284 0.0 0.0 3120 768 ? ss 7 0:00 /init

root 285 0.6 0.0 3136 1024 7 s 7 0:00 /init

studentl ~ 286 0.1 0.2 6072 U736 pts/0  Ss 7 0:00 -bash

root 287 ©.1 0.2 6660 422U pts/l  Ss 7 0:00 /bin/login —f

studentl 326 0.5 0.6 20308 11264 ? ss 7 0:00 /usr/lib/systend/systend —-user

studentl 331 0.6 6.1 21152 3516 ? s 7 9:00 (sd-pam)

studentl 356 0.1 0.2 6056 4992 pts/1 S+ 7 0:00 -bash

student 576 0.0 0.2 8280 4224 pts/@ R+ 7 0:00 ps aux
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studentl@mubeen:~$ mkdir ~/testfolder

studentl@mubeen:~$ cd ~/testfolder

studentl@mubeen:~/testfolder$ touch filel.txt file2.txt
studentl@mubeen:~/testfolder$ mkdir SubFolder
studentl@mubeen: -~ $§ touch SubFoldder/file3.txt

touch: cannot touch 'SubFoldder/file3.txt': No such file or directory
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studentl@mubeen:~/testfolder$ ls -R
Subboider filel.txt  file2.txt

./SubFolder:
studentl@mubeen:~/testfolder$
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studentl@mubeen: - $ ping google.com -c 4
PING google.com (142.250.151.102) 56(8U) bytes of data
64 bytes from st-in—£102.1e100.net (142.250.151.102):
64 bytes from st-in—f102.1e160.net (142.250.151.102.
64 bytes from st-in—f102.1e100.net (142.250.151.162
64 bytes from st-in—£102.1e100.net (142.250.151.102):

icmp_seq=1 ttl=113 time=13.5 ms
icmp_se 13 time=462 ms
icmp_seq 13 time=16.3 ms
icmp_seq=l ttl=113 time=18.3 ms

-—- google.com ping statistics -—-
4 packets transmitted, 4 received, 0% packet loss, time 2999ms
rtt min/avg/max/mdev = 13.521/127.407/uU61.504/192.898 ms
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studentl@mubeen: $ ip addr
1: lo: <LOOPBACK,UP,LOWER_UP> mtu 65536 qdisc noqueue state UNKNOWN group default qlen 1000
Link/loopback 60:60:00:00:00:00 brd 60:00:00:00:00:00
inet 127.6.6.1/8 scope host lo
valid_Lft forever preferred_lft forever
inet 10.255.255.254/32 brd 10.255.255.254 scope global lo
valid_lft forever preferred_Lft forever
inet6 ::1/128 scope host
valid_Lft forever preferred_Lft forever
2: etho: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1560 qdisc mq state UP group default qlen 1000
link/ether 00:15:5d:8¢:87:2a brd £f:ff:ff:ff:Ffiff
inet 172.23.42.38/20 brd 172.23.47.255 scope global etho
valid_lft forever preferred_Lft forever
inet6 fe80::215:5dff:fe8f:872a/6 scope Link
valid_Lft forever preferred_Lft forever
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studentl@mubeen:~$ ss —tuln

Netid State Recv—Q Send-Q Local Address:Port Peer Address:Port Process
udp UNCONN ) ) 127.0.0.54:53 0.0.0.0:%
udp UNCONN 0 0 127.0.0.53%10:53 0.0.0.0:%
udp UNCONN ) 0 10.255.255.250:53 0.0.0.0:%
udp UNCONN ) 0 127.0.0.1:323 0.0.0.0:%
udp UNCONN 0 0 1]:323 *
tcp LISTEN 0 1000 10.255.255.250:53 0.0 *
tep LISTEN ) 4896 127.0.0.54:53 0.0 *
tep LISTEN ) 4096 127.0.0.53%L0:53 0.0 *
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sthdentl@mubeen:~$ whoami
studentl
studentl@mubeen:~$
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student1@mubeen:
uid=1000(student1) gid=1000(studentl) groups=1000(studentl),d(adm),20(dialout),2u(cdrom),25(floppy),27(sudo),29(audio),30(dip), 44 (video) ,46(plug
dev),100(users), 167(netdev)

student1@mubeen:-$ [
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studentl@mubeen:~$ crontab -1
no crontab for studentl
studentl@mubeen:~$ I
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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:
© 5 * * 1 tar -zcf /var/backups/home.tgz /home/

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

m h dom mon dow command
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File Edit Format View Help
gecho off

set /p drive="Enter drive letter (e.g., (): "

for /f "tokens=3" %¥a in (‘dir %driveX:\ | find “bytes free"’) do set free=i%a
set free=Xfree:,%

if XfreeX LSS 1000000000 (
echo Warning: Low disk space on %driveX drive!
) else (
echo Disk space on XdriveX drive is sufficient.
)

pousd
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Enter drive letter (e.g.
Disk space on c drive is sufficient.
press any key to continue . . . o
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