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Introduction

1. Key functions of general Operating Systems

1.1 Process and Processor Management

Process and processor management refers to how an operating systems controls running programs and
allocates central processing unit resources. A process is an instance of a program in execution, and multiple
processes may run concurrently on a system. The operating systems uses scheduling algorithms to decide
which process runs at a given time, ensuring efficient multitasking and fair resource allocation. This prevents
conflicts and allows users to run several applications simultaneously without performance issues. For
example, tools such as task manager in Microsoft windows and activity monitor in macOS allow users to

view, priorities, and terminate processes when necessary. [1]

1.2 Memory Management

Memory management is responsible for handling the system’s main memory (RAM) and ensuring that each
process has enough space to execute efficiently. The operating systems allocate and deallocates memory
dynamically, preventing processes from interfering with each other. It also implements virtual memory, which
uses secondary storage to extend available memory when RAM is insufficient. This improves systems
stability and enables more application to run concurrently. Effective memory management ensures optimal

system performance and reduce the risk of crashed caused by memory shortages. [2]

1.3 File System Management
File system management involves organizing, storing, and retrieving data on storage devices such as hard

drives or solid-state drives. The operating system provides a hierarchical structure of files and directories,
making it easier for users to manage data. Users can create, modify, delete, and search for files through
graphical interfaces such as finder in macOS and file explorer in Microsoft windows. Additionally, the file

system ensures data integrity and controls access permissions to protect sensitive information. [3]

1.4 Security and Protection
Security and protection ensure that data and system resources are safeguarded from unauthorized access

and threats. The operating system uses authentication methods such as usernames and password, as well
as access control mechanisms to restrict user permissions. Additional features such as encryption, firewalls,
and regular updates help protect against cyber threats. These combined functions ensure the confidentiality,
integrity, and availability of data within the system, making operating systems essential for modern computing

environment and everyday digital use. [4]
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2. Use of Windows OS CLI commands.

The command line interface (CLI) provides a text based-based method for interacting with an operating
system, allowing users to execute commands directly rather than relying on a graphical interface. In Unix-
based systems such as macOS, shell commands are essential tools for system administration,
troubleshooting, and automation. They offer greater control, efficiency, and precision when managing
system resources compared to graphical user interfaces [5].

Process management commands enable users to monitor and control active programs. The p s command
displays currently running processes along with their process identifiers (PIDs), allowing users to analyze
system activity. The kill 1234 command is used to terminate a process using its PID, which is particularly
useful when dealing with unresponsive applications or freeing up systems resources [6].

File and directory management commands are fundamental for organizing and maintaining data. The 1s
command lists files and directories within the current working directory, while cd documents change the
current directory to a specified location. Additionally, the mkdir test folder command creates a new directory,
allowing users to structure their files efficiently. These commands provide a fast and flexible alternative to
graphical file management tools [5].

Network monitoring commands are used to diagnose and troubleshoot connectivity issues. The ping
google.com command sends packets to a remote host to test connectivity and measure response time. The
ifconfig command displays network configuration details, including IP addresses and network interfaces,
which are essential for identifying and resolving network problems [7].

User management commands help maintain system security and control access. The whoami command
display the current user, while the passwd command allow users to update their password. These
commands are important for enforcing authentication and ensuring that only authorized users can access
system resources. [6].

Task scheduling commands support automation of routine tasks. The crontab -1 command lists existing
scheduled and crontab -e allows users to create or modify scheduled tasks. This enables efficient
automation of repetitive processes, improving productivity and system performance [7].

Overall, CLI commands provide and efficient way to manage processes, files, networks, users, and
automated tasks within and operating system environment [5].

igure 1 output of ps aux command showing active system processesp
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andreeaMhacBookkir % ls
Desktop Docunents ~~ Downloads  Library Novies Musie Plotures ~ Publie testfolder  vscode.zip

andreeahackook + |

Figure 2 output of the Is command showing created directory

icmp_seqg=0 ttl=112 time=5.260 ms

icmp_seqg=1 ttl=112 time=12.073 ms
icmp_seqg=2 ttl=112 time=10.042 ms
icmp_seqg=3 ttl=112 time=11.673 ms
icmp_seqg=4 ttl=112 time=13.117 ms
icmp_seqg=5 ttl=112 time=14.702 ms
icmp_seg=6 ttl=112 time=9.784 ms

icmp_seq=7 ttl=112 time=11.702 ms
icmp_seqg=8 ttl=112 time=12.196 ms
icmp_seg=9 ttl=112 time=14.120 ms
icmp_seq=10 ttl=112 time=6.874 ms
icmp_seg=11 ttl=112 time=13.889 ms
icmp_seqg=12 ttl=112 time=14.404 ms
icmp_seqg=13 ttl=112 time=11.392 ms
icmp_seqg=14 ttl=112 time=11.834 ms
icmp_seg=15 ttl=112 time=15.910 ms
icmp_seqg=16 ttl=112 time=10.389 ms
icmp_seqg=17 ttl=112 time=15.241 ms
icmp_seqg=18 ttl=112 time=13.010 ms
icmp_seq=19 ttl=112 time=10.763 ms
icmp_seq=20 ttl=112 time=11.581 ms
icmp _seg=21 ttl=112 time=9.301 ms

Figure 3output of the ping command showing network connectivity

landreea@PMacBookAir ~ % whoami

andreea

Figure 4output of the whoami command showing the current user
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3. Use of Linux OS CLI commands.

The command line interface (CLI) in Linux — based systems allow users to interact with the operating system
through text — based commands. These commands provide powerful control over system functions, making
them essential for system administration, file management, and automation. Unix-based systems such as
macOS use similar commands, allowing users to practice Linux operations effectively within the terminal

environment [5].

Process management in Linux is performed using commands such as p s and top. The p s command displays
active process along with their process IDs (PIDS), while top provides areal time view of system performance,
including CPU and memory usage. Additionally, the kill command is used to terminate processes using their

PID, which is useful when applications become unresponsive [6].

File and directory management is achieved using commands such as Is, cd and mkdir. The Is command lists
files and directories In the current location, while cd changes the working directory. The mkdir command
creates new directories, allowing users to organize files efficiently. These commands provide fast and flexible

method for managing data without relying on graphical interfaces [5].

Network management commands helps diagnose connectivity issues. The ping command tests network
connectivity by sending packets to a remote server, while the ifconfig or Ip command displays network
configuration details such as Ip addresses. These tools are essential for troubleshooting network — related

problems [6].

Task scheduling in Linux is managed using crontab -1 command lists scheduled tasks, while crontab -e allows
users to edit and create automated jobs. This enables efficient automation of repetitive tasks, improving

systems performance and productivity [7].

Overall Linux CLI commands provide a powerful and efficient way to manage system operations and

automate tasks within an operating systems environment [5].

andreea@PMacBookAir ~ % ps

PID TTY TIME CMD
22838 ttyso000 0:00.03 -zsh
andreea@MacBookAir ~ % [

Page 4|2



andreea@PMacBookAir ~ % 1ls
Desktop Downloads Pictures testfolder
Documents Library Public vscode.zip
andreea@MacBookAir ~ % [

andreea@PMacBookAir ~ % mkdir
usage: mkdir [-pv] [-m mode] directory_name
andreea@MacBookAir ~ % [

andreea@PMacBookAlr ~ % ping google.com

PING google.com (142.250.129.138): 56 data bytes
bytes from 142.250.129.138: icmp_seq=0 ttl=114 time=537.031
bytes from 142.250.129.138: icmp_seq=1 ttl=114 time=350.365
bytes from 142.250.129.138: icmp_seq=2 ttl=114 time=371.365
bytes from 142.250.129.138: icmp_seq=3 ttl=114 time=594.990
bytes from 142.250.129.138: icmp_seq=4 ttl=114 time=354.779
bytes from 142.250.129.138: icmp_seq=5 ttl=114 time=327.813
bytes from 142.250.129.138: icmp_seq=6 ttl=114 time=449.362
bytes from 142.25@0.129.138: icmp_seq=7 ttl=114 time=327.998
bytes from 142.250.129.138: icmp_seq=8 ttl=114 time=263.669
bytes from 142.250.129.138: icmp_seq=9 ttl=114 time=304.241
bytes from 142.250.129.138: icmp_seq=10 ttl=114 time=526.428
bytes from 142.250.129.138: icmp_seq=11 ttl=114 time=295.589
bytes from 142.250.129.138: icmp_seq=12 ttl=114 time=460.743
bytes from 142.250.129.138: icmp_seq=13 ttl=114 time=376.847
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Last login: Mon Apr 27 14:16:21 on ttyseee
andreea@PMacBookAir ~ % ifconfig
lo@: flags=8049<UP,LOOPBACK,RUNNING,MULTICAST> mtu 16384
options=1203<RXCSUM, TXCSUM, TXSTATUS, SW_TIMESTAMP>
inet 127.0.0.1 netmask @xffee000e
ineté ::1 prefixlen 128
ineté fe80::1%lo@ prefixlen 64 scopeid Ox1
ndé options=201<PERFORMNUD, DAD>
f1ags=8010<POINTOPOINT ,MULTICAST> mtu 1280
flag <> mtu 1280
anpil: flags=8863<UP,BROADCAST, SMART,RUNNING, SIMPLEX,MULTICAST> mtu 1500
options=400<CHANNEL_I0>
ether é6e:ba:1f:24:e0:e3
media: none
status: inactive
anpi@: flags=8863<UP,BROADCAST, SMART,RUNNING,SIMPLEX, MULTICAST> mtu 1500
options=400<CHANNEL_IO>
ether ée:ba:1f:24:e0:e2
media: none
status: inactive
flags=8863<UP, BROADCAST, SMART, RUNNING, SIMPLEX, MULTICAST> mtu 1500
options=400<CHANNEL_I0>
ether ée:ba:1f:24:e0:c2
ndé options=201<PERFORMNUD, DAD>
media: none
status: inactive
flags=8863<UP, BROADCAST, SMART, RUNNING, SIMPLEX, MULTICAST> mtu 1500
options=400<CHANNEL_IO>
ether ée:ba:1f:24:e0:c3
ndé options=201<PERFORMNUD,DAD>
media: none
status: inactive
flags=8963<UP, BROADCAST, SMART, RUNNING, PROMISC, SIMPLEX, MULTICAST> mtu 1500
options=460<TS04, TS06, CHANNEL_IO>
ether 36:70:82:56:6b:40
media: autoselect <full-duplex>
status: inactive
flags=8963<UP, BROADCAST, SMART, RUNNING, PROMISC, SIMPLEX, MULTICAST> mtu 1500
options=460<TS04, TS06, CHANNEL_IO>
ether 36:70:82:56:6b:44
media: autoselect <full-duplex>
status: inactive
bridge@: flag 863<UP, BROADCAST, SMART, RUNNING, SIMPLEX, MULTICAST> mtu
options=63<RXCSUM, TXCSUM, TSO4, TS06>
ether 36:70:82:56:6b:40
Configuration
id 0:0:0:0:0:0 priority @ hellotime © fwddelay ©
maxage @ holdcnt @ proto stp maxaddr 100 timeout 1200
root id 0:0:0:0:0:0 priority @ ifcost © port @
ipfilter disabled flags ©@x@
membe enl flags=3<LEARNING,DISCOVER>
ifmaxaddr @ port 8 priority @ path cost @
member: en2 flags=3<LEARNING,DISCOVER>
ifmaxaddr @ port 9 priority @ path cost @
ndé options=201<PERFORMNUD, DAD>
media: <unknown type>
statu inactive
utun@d: flags=8051<UP,POINTOPOINT, RUNNING,MULTICAST> mtu 1500
ineté fe80@::5773:b791:acd2:c25e%utun® prefixlen 64 scopeid @xd
ndé options=201<PERFORMNUD,DAD>
apl: flags=8863<UP,BROADCAST, SMART,RUNNING, SIMPLEX,MULTICAST> mtu 1500
options=6460<TS04, TS06,CHANNEL_IO, PARTIAL_CSUM, ZEROINVERT_CSUM>
ether b2:04:el:ef:e@:a9
ndé options=201<PERFORMNUD, DAD>
media: autoselect (none)
status: inactive
en@: flags=8863<UP,BROADCAST, SMART, RUNNING, SIMPLEX,MULTICAST> mtu 1500
options=6460<TS04, TS06,CHANNEL_IO, PARTIAL_CSUM, ZEROINVERT_CSUM>
ether 7e:9a:5b:1d:20:6b
ineté fe80 0:4483:fake:cbbb¥%en® prefixlen 64 secured scopeid @xb
inet 192.168.1.15 netmask @xffffffee broadcast 192.168.1.255
ndé options=201<PERFORMNUD, DAD>
media: autoselect
status: active

andreea®MacBookAir ~ % whoami
andreea
andreea@MacBookAir ~ % [}

andreea®PMacBookAir ~ % crontab -1
crontab: no crontab for andreea
andreea@MacBookAir ~ % [}
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4. Use of Windows OS scripts.

C:\users\user > script1.bat
Enter you name:

Andreea

Hello Andreea

C: \users\user > script 2.bat
Number 1

Number 2

Number 3

Number 4

Number 5

D:\Projects\GeeksForGgeeks
A echo Hi, I am Saumyadip Kar and I'm using GFG
Hi, I am Saumyadip Kar and I'm using GFG

D:\Projects\GeeksForGeeks
A

B cmdexe | Search Joll + RAMRA 1N

Figure 5 source from geeksforgeeks

Ll
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[¢+] CAWindows\system32\cmd.exe

I My fellow GFG Members!
I My fellow GFG Members!
I My fellow GFG Members!
I My fellow GFG Members!
I My fellow GFG Members!
I My fellow GFG Members!
I My fellow GFG Members!
I My fellow GFG Members!
I My fellow GFG Members!
I My fellow GFG Members!
I My fellow GFG Members!
I My fellow GFG Members!
I My fellow GFG Members!
I My fellow GFG Members!
I My fellow GFG Members!
I My fellow GFG Members!
I My fellow GFG Members!
I My fellow GFG Members!
I My fellow GFG Members!
I My fellow GFG Members!

Figure 6 source from geeksforgeeks

These scripts demonstrate windows batch scripting. The first script takes user input and displays it, while
the second script uses a loop to automate repetitive tasks. These scripts were not executed as the system
used is not a windows environment; therefore, example output is provided.
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5. Use of Linux OS scripts.

[andreea®MacBookAir ~ % nano scriptl.sh
[andreea@PMacBookAir ~ % chmod +x scriptl.sh
[andreeaPMacBookAir ~ % ./scriptl.sh

Enter your name:

andreea

hello andreea

landreea®PMacBookAir ~ 2% nano script2.sh

landreea®GMacBookAir ~ 2 chmod +x script2Z2.sh
landreea®@MacBookAir ~ 2 ./script2.sh
Nnumbexr 1

Nnumbexr 2

Nnumber 3

Nnumber 4

number S

Script 1 — this script prompts the user their name using read command. The input is stored in a variable and
displayed using the echo command. This demonstrates how scripts can interact with user input

Script 2 — this script uses for a loop to display number from 1 to 5. It demonstrates how repetition can be

automated using scripted, reducing manual effort.
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Conclusion

In conclusion, operating systems play vital role in managing computer hardware and software resource
efficiently. This assignment explored the key functions of operating systems, including process management,
memory management, file system organization, device management, and security. These functions ensure

that systems run smoothly and provide a stable environment for users and applications [8].

The use of command line interface (CLI) commands in both windows and Linux — based systems
demonstrated how tasks such as process monitoring, file management, network troubleshooting, user
management, and task scheduling can be performed efficiently without relying on graphical interfaces. This

highlights the importance of CLI tools in system administration and everyday computing [2].

Furthermore, scripting was explored through both window batch scripts and Linux bash scripts. These scripts
demonstrated how repetitive tasks can be automated using user input and loops, improving efficiency and

reducing manual effort. Scripting is an essential skill for managing operating systems effectively [5].

Overall, this assignment shows CLI commands and scripting are powerful tools that provide greater control,
flexibility, and efficiency when working operating systems, making them valuable for both users and IT

professionals [8].
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