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1. INTRODUCTION

An Operating System (OS) is far more than just a graphical interface that displays folders
and icons; it is the most critical software layer of any computer system. It acts as an
intermediary between the physical hardware, such as the processor and memory, and the
application software used by the user. Through this interaction, the operating system
translates user requests into machine instructions that the hardware can execute
efficiently [1].

As technology has evolved, operating systems have transformed from simple task
executors into highly complex resource managers. Their primary objective is to guarantee
efficiency by controlling the distribution of hardware resources among multiple
applications while also maintaining security and system stability. According to Stallings,
an operating system must support multitasking, memory allocation, process scheduling,
and secure data access without compromising performance [2].

Today, operating systems are essential not only in personal computers but also in mobile
devices, cloud computing environments, and enterprise servers. Systems such as
Windows and Linux dominate professional environments because they provide strong
networking capabilities, process management, and scripting tools that simplify
administration tasks.

In this report, | will explore the practical management of these resources in both Windows
and Linux environments. | will also demonstrate how command-Lline tools and scripting
techniques can simplify administrative workflows and improve productivity.



2. KEY FUNCTIONS OF OPERATING SYSTEMS

2.1 Process and Memory Management

Process management is arguably one of the most important responsibilities of an operating
system. The system must decide which program receives CPU attention at each moment in
order to maintain smooth performance and avoid interruptions. In practice, this means
that the operating system constantly balances active processes, background tasks, and
user requests so the computer can work efficiently without crashing.

Practical Analysis: While observing Task Manager in Figure 1, | noticed how the operating
system keeps many background processes active at the same time. This shows how
process management works in a real environment, since the operating system must create,
schedule, and terminate processes depending on system demand. Task Manager also
makes it easier to monitor CPU usage, memory consumption, and application behaviorin a
simple visual way.

Task Manager Q  Type a name, publisher, or PID to search

Processes Run new task
Processes % % 38%
Performance

App histol
PP ry 6.9 MB/fs 0 Mbps

&  Startup apps ici ge (14) % 69.5 MB 0 MB/s 0 Mbps

147.8 MB 1.0 MB/s 0 Mbps
Users
75.0 MB 0.1 MB/s 0 Mbps

Details i s 2095 % 49.9 MB 0.9 MB/s 0 Mbps

Services
0.1 MB 0 MB/s 0 Mbps
0.4 MB 0 MB/s 0 Mbps
0.1 MB 0 MB/s 0 Mbps
A AMD Softw (5) % 14.6 MB 0 MB/s 0 Mbps
<] App Ac % 19 MB 0.1 MBfs 0 Mbps
El Application Frame Host 2275 % 0.7 MB 0 MB/s 0 Mbps
£l COM Surrogate 0.1 MB 0 MB/s 0 Mbps
El COM Surrogate % 25MB 0.1 MBfs 0 Mbps

3 Settings E crashpad_handler 325 % 0.2 MB 0 MB/s 0 Mbps

“Figure 1: As seen in Figure 1, the Windows Task Manager allows users to monitor active
processes and their real-time CPU consumption, which is a core management task of the
operating system



2.2 Device and File Management

Memory Control: The operating system also manages RAM carefully to ensure that no
single application exhausts the system’s total capacity. Memory allocation is essential
because several programs often run simultaneously, and each one requires space to
function correctly. If memory is not distributed well, the whole system can become slow or
unstable.

Practical Analysis: In Figure 3, the properties of the C: drive reveal the NTFS file system. It
is fascinating to consider how the OS maintains a strict hierarchical structure, knowing
exactly which physical sector of the disk holds every piece of data.

Security: This management also includes access permissions, ensuring that only
authorised users can modify sensitive data.

Citations:.

oo Device Manager

File Action View Help
& m Hm = B
v & Alexander_1717

i Audio inputs and outputs

i Audio Processing Objects (APOs)

@ Batteries

0 Bluetooth

® cameras

8 computer

wa Disk drives

I3 Display adapters

; Firmware

¥ Human Interface Devices

=2 Keyboards

w Mice and other pointing devices

@ Monitors

& Network adapters

= Print queues

n Processors

B9 Security devices

!’ Software components

B Software devices

i Sound, video and game controllers
S Storage controllers

Em System devices

¥ Universal Serial Bus controllers

“Figure 2: illustrates the physical memory (RAM) allocation, showing how the operating
system prevents applications from exhausting available resources,



2.3 File Management and Storage

The operating system also functions as both a digital librarian and a hardware translator.
Through the Device Manager, it uses drivers to communicate with peripherals such as
keyboards, monitors, and storage devices. This abstraction allows users to interact with
hardware without needing to understand the technical details behind each device,.

Practical Analysis: In Figure 3, the properties of the C: drive reveal the NTFS file system.
This is important because the operating system uses a hierarchical structure to store and
retrieve data efficiently. File systems such as NTFS organize information in a way that
allows the user to locate files quickly while also protecting data integrity,.

Security: This management also includes access permissions, ensuring that only
authorized users can modify sensitive data. In modern operating systems, file permissions
are a basic but essential security measure because they help protect the system from
accidental or unauthorized changes

% Windows-SSD (C:) Properties

Security Previous Versions Quota

General Tools Hardware Sharing

B indows-S5D)

Type: Local Disk
ind drives
File system: NTFS ©
Windows-SSD (C:)
[ Usedspace: 160.512.450.560 bytes 149 GB
Free space: 349,209.776.128 bytes 325GB 325 GB free of 474 GB
Capacity: 509,722,226,688 bytes 474 GB
Drive C: Details

[ ] Compress this drive to save disk space

Allowﬁles on this drive to have contents indexed in addition to file
properties

“Figure 3: displays the file system type (NTFS) and the distribution of used versus free
space on the primary storage drive”
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2.4 User management and security

Security is a critical responsibility of modern operating systems. The OS controls user
authentication, access permissions, and account privileges in order to protect data and
prevent unauthorised access.

Operating systems use usernames, passwords, encryption, and permission policies to
ensure that users can only access the resources they are authorised to use [1]. In
professional environments, these controls are fundamental for protecting organisational
information.

Practical Analysis

By analyzing user account settings and administrative permissions, it becomes clear how
the operating system separates standard users from administrators. This separation
reduces the risk of accidental system modifications or malware infections.

Accounts

MARVIN VALENCIA @» Rewards P OneDrive
aleksander99valencia@outlook.com 18 points ' ed up

Administrator

Cloud storage
This includes files, photos, attachments, and more across your Microsoft <01GB/5GB
account

Microsoft 365 Family

Microsoft 365 apps with Copilot built in, cloud storage, advanced security, and more

“Figure 4: User account management and security settings.”



3. USE OF WINDOWS OS CLI COMMANDS

For this section, | used Command Prompt (CMD) and PowerShell to interact directly with
the operating system. Compared to the graphical interface, command-line tools provide
faster and more precise system administration [4].

File Management: | used the mkdir command to create a test directory and dir to list the
contents (Figure 5). As Microsoft documentation suggests, the CLI allows for faster data
manipulation than the graphical interface.

Networking: Commands like ipconfig and ping proved vital for network monitoring. They
allowed me to identify my local IP address and test connectivity to external servers like
Google.

CAWINDOWS\system 32\cmd. >

C:\Usersh\aleks>mkdir test

C:\Usersh\aleks>dir
Volume in driwve C is Windows—SSD
Volume Serial Numbexr is CCe6U—EI1BES

Directory of C:\Usersi\aleks

euy/22/2026 : <DIR>
11/18/2025 : <DIR> -
e3/10,/2026 = 176 .packettracer
10/07/2025 = =DIR> .vscode
e3/10,/2026 = =DIR> Cisco Packet Tracer 9.
11/05/2025 = =DIR> Contacts
10/07 /2024 = <DIR> Desktop
10/01 /2024 = <DIR> Documents
euy/22,/2026 = <DIR> Downloads
11/05/2025 = <DIR> Favorites
11/05/2025 : <DIR> Links
11/05/2025 : <DIR> Music
euy/22,/2026 = <DIR> OneDrive
@1L/27/2026 = <DIR> PyCharmMiscProject
@1L/27/2026 = <DIR> PycharmProjects
11/05/2025 = <DIR> Saved Games
11/05/2025 = <DIR> Searches
eu/22/2026 : <DIR> test
euy/22,/2026 = <DIR> TestFolder
11/05/2025 : <DIR> Videos

1 File(Cs) 176 bvytes

192 Dir(Cs) 239,286,003 ,712 bytes Ffree

C:\Usersialeks>cd test

C:\Usersi\aleks\test>

Figure 5: Creating and navigating directories using CMD.

In Figure 5, the commands mkdir were used to create a folder, dir to list the items, and ¢d to
navigate. These tools allow for faster data manipulation than the graphical interface [4].



3.1 Network Testing and Monitoring

CAWINDOWS\system32\cmd. X + ~

Microsoft Windows [Version 10.0.26100.7623]
(c) Microsoft Corporation. All rights reserwved.

C:\Users\aleks> ipconfig

Windows IP Configuration

Wireless LAN adapter Local Area Connection* 1:

Media State . . - « « « . : Media disconnected
Connection— 5pec1F1c DNS Suffix :

Wireless LAN adapter Local Area Connection* 2:

Media State . . « « « « . : Media disconnected
Connection— 5pec1F1c DNS Suffix :

Wireless LAN adapter Wi—-Fi:

Connection—specific DNS i . : home.arpa
IPv6 Address. . . . . . . . . . . : 2aPe:1dU7:cfla:cBO0:9e6:7U3e:alle:3243
IPv6 Address. . c + « + + . : 2aBPe:1dU7:cfla:cOO0:c266:af8d:a3ed:5bae
Temporary IPv6 Address. - e« o« . . : 2a0e:1dU47:cfla:cOO0:U837:d5cc:U4281:a2FF
Link—local IPv6 Address . . . . . : fe80::d57c:f63d:a881:7e35%5
IPvd4 Address. . -« o« o« . 1 192.168.1.27
Subnet Mask . . . . . . . . . . . : 255.255.255.0
Default Gateway . . . . . . . . . : fe80::eefc:2fFF:Ffell:U557%5

192.168.1.1

C:\Users\aleks>ping google.com

Pinging google.com [2a00:1U450:U4009:cB®f::66] with 32 bytes of data:
Reply from 2a00:1450:U4009:cOf::66: time=13ms
Reply from 2a00:1450:U4009:cBOf::66: time=13ms
Reply from 2a00:1450:U4009:cOFf::66: time=17ms
Reply from 2a00:1450:U4009:cOf::66: time=25ms

Ping statistics for 2a00:1450:4009:cBOf: :66:

Packets: Sent = 4, Received = U4, Lost = ©® (0% loss),
Approximate round trip times in milli-seconds:

Minimum = 13ms, Maximum = 25ms, Average = 17ms

C:\Users\aleks>

Figure 6: Checking connectivity and network parameters.

The "ipconfig" command was run to obtain the local IP address, and " ping google.com"
was used to measure connection latency. These are critical functions for diagnosing
communication problems in the operating system.



3.2 Process and User Management

CA\WINDOWS\system32\cmd. X + o~

Microsoft Windows [Version 10.0.26100.7623]
(c) Microsoft Corporation. ALl rights reserved.

C:\Users\aleks>tasklist
Image Name Session Name Session# Mem Usage

8
4,408
u3,ue8
31,552
1]
2,768
456
6,620
1,708
14,024
u1,

System Idle Process Services
System Services
Secure System Services
Registry Services
Smss.exe Services
CSrss.exe Services
wininit.exe Services
services.exe Services
Lsalso.exe Services
lsass.exe Services
svchost.exe Services
fontdrvhost.exe Services
WUDFHost . exe Services
svchost.exe Services

HolNoNoNoNoNoNoNoNoNoNoNo N ool
A XXXXXXXXXXXXX

C:\Users\aleks>net user

User accounts for \\ALEXANDER_1717

Administrator DefaultAccount
Guest WDAGUtilityAccount WsiAccount
The command completed successfully.

C:\Users\aleks>
Figure 7: List of active processes and local user accounts.

The operating system uses tasklist to display all running programs, allowing the
administrator to monitor resource consumption. The “netuser’ command was used to
verify user accounts with access to the system.
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4. USE OF LINUX OS CLI COMMANDS

In Linux, via Google Cloud Shell, | explored a Bash-based environment. Linux is renowned
for its power in server administration, and using it helped me understand why it is preferred
in professional environments.[5]

Key Commands: | utilised Ls -la to view hidden files and top to monitor active processes in
real-time (Figure 8). The top command is particularly impressive as it shows the OS
managing multitasking dynamically to ensure stability.

User Identification: The whoami command confirmed the active session, reflecting the

OS's role in security and user management.

B3 Cloud Shell Editor

- @

cloudshell X <

Welcome to Cloud Shell! Type

To set your Cloud Platform project in this
You can view your projects by running “gcl

marvin7valencia@cloudshell:~

total 52

T+]

4
1
1
5
4

W A b

ST a——TE—=
—rWEr-Xr-x

[ ST S

2

marvin7valencia
root

marvinivalencia
marvinivalencia
marvin7valencia
marvin7valencia
marvin7valencia
marvinivalencia
marvinivalencia
marvin7valencia
marvin7valencia
marvin7valencia
marvinivalencia
marvinivalencia
marvin7valencia

marvinivalencia@cloudshell:~
marvinivalencia@cloudshell :~
/home/marvinTvalencia

marvin7valencia@cloudshell:~
marvin7valencia@cloudshell:~

"help" to get

1s -1a

marvin7valencia
root
marvinlvalencia

marvinivalencia

marvinivalencia
marvin7valencia
marvinlvalencia
marvinlvalencia
marvinivalencia
marvinivalencia
marvin7valencia
marvinlvalencia
marvinlvalencia
marvinivalencia
marvinivalencia

mkdir proyectos

pwd

touch nota.txt

oud projects

- type "gemini" to try prompting wit
“gcloud config set project [PROJE

.bash logout
.bashrc

.profile

7 README—cloudshell . txt

.s5udo as admin successful

Figure 8: Directory managementin a Linux environment.

As shown in Figure 8, the command mkdir was used to create a directory, and ls -l was

employed to verify permissions and ownership. These commands are fundamental for the

OS to maintain a structured file system.

11



4.1 Process and System Monitoring

Run Termina

-

top — 16:37:15 up 27 min, 0 user, load average: 0.00, 0.04, 0.06

Tasks: 1 running, 31 sleeping, 0 stopped, 0 zombie

$Cpu(s) : s 1.3 sy, 0.0 ni, 96.7 id, ©0.0 wa, 0.0 hi, 0.2 si, 0.0 st
MiB Mem : T7947.4 total, 4526.8 : 2234.2 used, 1431.2 buff/cache
MiB Swap: 0.0 total, . =) 0.0 used. 5713.2 awvail Mem

$CPU EMEM
root 2 571: 319 3 ( ):01.88 containerd

(=]

tmux
& bash

):00.02 rsyslogd
):00.73 python
):00.00 logger
):00.01 sshd
):00.62 dockerd
):01.04 editor—-proxy
)= 00.( sudo

tmux-agent

sshd

sshd

sshd

marvin7+
root
syslog
root
root
rooct
root
root
root

6 root
rooct
root

oW o o

[ ]

o= N
L= B N

[ws]
=

marvi

TS

cloudshell X

Welcome to Cloud Shell! Type “"help" to get started, or type "gemini" to try prompting with Gemini CLI.
To set your Cloud Platform project in this session use “gcloud config set project [PROJECT ID]".

You can view your projects by running ‘gcloud projects list'.

marvin7valencia@cloudshell:~% df -h

i i cunted on

/

/dev

/root

/home
/usr/lib/modules
/dev/shm

Used Ava
50G 45¢
4] 6

tm

o o

/dev/sdal
/dev/disk/by-id/google-home-partl
/dev/root
shm
marvin7valencia@cloudshell:~5 uptime

16:39:29 up 29 min, O user, load average: 0.06 - 0.05
marvin7valencia@cloudshell:~§

df ol

e

o [0}
[ T S T = BRI ]
e e

o

Figure 9: Real-time process monitoring using the 'top' command.

The top command (Figure 8) displays active processes and their CPU/RAM consumption.
This allows the OS to manage multitasking and ensure system stability. Additionally, df -h
provides information on disk space allocation.

12



4.2 Network and user identification

our Cloud Platform project in this session use “gcloud config set project [PROJECT ID]

You can view your projects by running “gcloud projects list®

marvinTvale :~% whoami
marvinTval

marvinivalen

UP, LOWER U ntu 65 gdisc nogueue state UNKNOWN group default glen 1000
H 0:00:00 brd 00:00:00:00:00:00
: host lo
d 1ft forever
T,UP, LOWER UP> mtu 1460 gdisc noqueue state UP group default g

link/ether bB8:7b:48: 3d brd ff:ff:ff:ff:ff:ff link-netnsid 0
inet 10.88.0.4/ brd 10.88.255.255 scope global ethO
valid 1ft forever pre d 1ft forever
er0: <NO-CARRIER,BROADCAST,MULTICAST,UP> mtu 1460 gdi =3 .ate DOWN group defaul

link/ether 17:9f :55:87 brd ff:ff:ff:ff:ff: ff
inet 172.17 1/16 brd 172.17.255.255 ope global do
valid 1ft forever preferred 1ft forever
marvinival ia@cloudshell:~5 uname -a
S 781-default 6.6.1 #1 SMP PREEMPT DYNAMIC Sun Apr
_ 64 x=B6 GNU/Linux
marvinivaler

Figure 10: Identifying network interfaces and the current user.

The ip addr command displays network configuration, which is vital for communication
functions. Finally, whoami confirms the active user session, reflecting the OS's role in user
management and security.

13



5. Use of Linux OS Scripts

pause

g up the work environment...

C\WINDOWS\system32\cmd. X +

Setting up the work environment...
Sun 04/26/2026

folder created successfully.

Press any key to continue

Figura11

#!/bin/bash: This is the shebang that tells the system to execute the file using the Bash
interpreter.

echo: Prints text to the terminal to interact with the user.
$(whoami): This variable retrieves the username of the currently logged-in user.
ls -F: Lists files by adding a trailing symbol (like /) to distinguish folders from regular files.

Tip in Cloud Shell: Type " nano info.sh’, paste the code, save with Ctrl+0O, and exit with
Ctrl+X. Then run it with " bash info.sh".

14



6. SCRIPTS AND AUTOMATION

Finally, | developed scripts, which act as automated "instruction lists" for the computer.

o Windows (Batch): | created a .bat script to clear the console, display the date, and
prepare a reports folder automatically. This type of automation is a cornerstone of
modern IT efficiency.

e Linux (Bash): My info.sh script used the shebang #!/bin/bash to execute a sequence
of commands that identify the user and list folder contents. This demonstrates how
scripting can eliminate human error in repetitive tasks.

¥ File Edit Selection View Go Run Terminal Help

$ infosh X

home > marvin7valencia > $ info.sh

echo "Hello, Welcome to the linux
echo "Current user: $(whoami)”

echo "Contents of e current folder:”
1s

Welcome to Cloud Shell! Type "help"™ to get rted, or type "gemini™ to try
To set your Cloud Platform project in this sion use ‘gcloud config set
You can wview your projects by running ‘gcloud projects list®.

marvin7valencia@ecloudshell:~% chmod +x info.sh
marvin7valencia@cloudshell:~5 ./info.sh

Hello, Welcome to the linux system

Current user: marvinivalencia

Contents of the current folder:
bash.bat info.sh* nota.txt os proyectos/ README-cloudshell.txt*
marvinivalencialcloudshell:~5% I

Figure 12: Successful execution of the script in the terminal.

#l/bin/bash: Known as the shebang, it tells the operating system to use the Bash interpreter
to process commands.

echo: Used to print text to the console and communicate with the user.

$(whoami): A command substitution that allows you to dynamically insert the current
user's name into the message.

15



Is -F: Lists the files in the current directory, adding a visual indicator to differentiate folders
from files.

16



Conclusion

Writing this report helped me understand that an Operating System is much more than the
interface we see on a computer screen. It acts as the central controller that manages
hardware resources, coordinates processes, and maintains system stability.

Using tools such as Task Manager and Linux monitoring commands allowed me to observe
how the operating system distributes CPU and memory resources between applications.
This practical experience made the theory easier to understand because | could see
process management happeningin real time.

Working with command-line interfaces in both Windows and Linux was initially
challenging, but it quickly became clear why system administrators rely heavily on these
tools. Commands such as ipconfig, tasklist, and top provide fast and detailed access
to system information that graphical interfaces sometimes hide.

The scripting section was the most interesting part of the assighment because it
demonstrated how simple automation can improve productivity. Creating .bat and .sh
scripts showed me that repetitive tasks can be completed more efficiently with only a few
lines of code.

Overall, this assignment provided me with a stronger understanding of how operating
systems function internally and how important they are in both personal and professional
computing environments.

References:
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APPENDICES

Understanding OS Types: A Quick & Simple Guide
1. The "Old School" Batch OS

Back in the day, you couldn't just sit down and type on a computer. You had to prepare your
work on cards and give them to an operator.

It’s like a professional laundry service. You drop off a "batch" of clothes, they wash
everything together, and you pick it up later. There’s zero interaction while the machine is
working.

2. The "Fair Sharer" (Time-Sharing OS)

This was a game changer. It allows many people to use the same powerful computer at the
same time.

Imagine a fast food chef jumping between three different burgers. He flips one, then moves
to the next so fast that every customer feels like their burger is the only one being cooked. It
uses "time slices" to keep everyone happy.

3. The "Team Players" (Distributed OS)

Instead of one big brain, this system uses many different computers connected together. To
the user, it feels like just one super-fast machine. If one computer in the group crashes, the
others pick up the slack. It’s all about collaboration and reliability.

4. The "Office Manager" (Network OS)

This one lives on a server. Its whole job is to manage a group of other computers (clients),
making sure they can share files and stay secure.

It's like the administrator in an office who holds the keys to the file cabinet and decides
who is allowed to enter which room.

5. The "No-Mistakes" RTOS (Real-Time OS)

This is the most "intense" one. These systems are used when timing is a matter of life or
death literally.

« Hard Real-Time: Think of an airbag in a car. If it’s even a millisecond late, it’s
useless.

« Soft Real-Time: Think of streaming a movie. If it lags for a second, it's annoying,
but nobody gets hurt.
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