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[bookmark: _Toc235991231][bookmark: _Toc236065381]Introduction
This report examines the fundamental purpose of operating systems and the practical command-line and scripting skills that underpin day-to-day system administration on both Windows and Linux platforms. It begins by outlining the key functions performed by general-purpose operating systems, before documenting the use of Windows and Linux command-line interface (CLI) commands across the areas of process management, file and directory management, network testing, user management and task scheduling. The report then explains, at a conceptual level, the design of Batch and Bash scripts capable of automating routine administrative tasks through variables, user input, arithmetic operations, loops and conditional statements. Screenshots demonstrating command syntax and execution output are inserted at the appropriate points throughout the report, and the discussion is supported throughout by credible technical literature, referenced using the IEEE numbered citation style.
[bookmark: _Toc235991232][bookmark: _Toc236065382]1. Key Functions of General-Purpose Operating Systems
An operating system (OS) is the software layer that mediates between computer hardware and the applications and users that depend on it, allocating finite resources such as the processor, memory, storage and peripheral devices among competing tasks [1]. Silberschatz, Galvin and Gagne describe the OS as a resource manager and an extended machine that hides the complexity of the underlying hardware behind consistent abstractions such as files, processes and sockets [1]. General-purpose operating systems such as Microsoft Windows and Linux distributions implement broadly similar core functions, although the way these functions are exposed to the user differs considerably between the two platforms.
The first core function is process management, which involves creating, scheduling, suspending and terminating the individual units of execution that make up running software. In Windows this is visible through Task Manager, which lists active processes together with their CPU, memory and disk usage and allows an administrator to end unresponsive tasks or adjust their priority [2]. Equivalent information in PowerShell can be retrieved and manipulated through cmdlets such as Get-Process, reflecting Microsoft's move towards an object-based scripting interface for tasks that were traditionally performed through the graphical shell [3].
[image: ]
Figure 1 Task Manager Processes tab showing running processes and resource usage
A second, closely related function is memory management. The OS must allocate physical and virtual memory to processes, track which regions are in use, and page data between RAM and secondary storage when physical memory is exhausted. This is monitored in Windows through the Performance tab of Task Manager or the R	esource Monitor utility, which display commit charge and available memory in real time [2]. Without efficient memory management, multitasking would be unstable, since competing applications could overwrite one another's data.
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Figure 2 Task Manager Performance tab showing memory usage
A third function is file system management. The OS organises data into a hierarchical structure of directories and files, enforces access permissions, and provides utilities for copying, moving and deleting data safely. Windows exposes this through File Explorer and through command-line utilities documented extensively in the Windows Commands reference [4], while Linux systems rely on a single-rooted hierarchy governed by ownership and permission bits that can be inspected and modified through commands covered in the Ubuntu manual page repository [5]. Device management, the fourth function, concerns the detection, configuration and communication with peripheral hardware through drivers; in Windows this is coordinated through Device Manager, which reports on driver status and resource conflicts.
[image: ]
Figure 3 Device Manager showing installed hardware devices
The fifth function, security and user account management, governs authentication and access control so that only authorised users can access particular resources or perform administrative actions. Both Windows and Linux implement discretionary access control, in which the owner of a resource determines who else may read, write or execute it, an approach reinforced in introductory Linux training material produced by the Linux Foundation [6]. Finally, the OS provides a user interface, whether graphical or command-line, through which these underlying functions are accessed. The CLI remains particularly significant in professional practice because it allows functions to be scripted, automated and repeated exactly, rather than performed manually through a sequence of mouse clicks, a point that is developed further in Cisco's introductory Linux training [7]. Taken together, these five functions demonstrate that, although Windows and Linux differ substantially in their default interface and command syntax, they are solving the same underlying resource-management problem, and proficiency in one platform therefore transfers, at a conceptual level, to the other.
[bookmark: _Toc235991233][bookmark: _Toc236065383]2. Use of Windows OS CLI Commands
The Windows command-line environment offers two complementary shells: the legacy Command shell (cmd.exe), which runs Batch commands, and PowerShell, a more modern shell built on the .NET Common Language Runtime that returns structured objects rather than plain text [3]. The commands documented below are grouped according to the five functional areas specified in the assignment brief; the accompanying screenshots will show the exact syntax used together with its output.
For process management, tasklist displays all currently running processes and can be filtered using the /fi switch to isolate a specific image name or process identifier, while taskkill terminates a process by PID or image name, with the /f switch forcing termination of a process that is not responding [4]. For file and directory management, dir lists directory contents and, combined with the /s switch, searches recursively through subfolders, while robocopy performs resilient file replication and, unlike the older copy or xcopy commands, can resume interrupted transfers using the /z switch [4]. For network testing and monitoring, ping verifies reachability of a remote host and, with the -t switch, repeats indefinitely until stopped, while netstat -ano lists active TCP and UDP connections together with the owning process identifier, which is valuable when diagnosing which application is holding a particular port open [4].
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Figure 4 Output of the tasklist command displaying running processes
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Figure 5 Help information for the taskkill command showing available options
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Figure 6 Output of the dir /s command displaying files and directories recursively
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Figure 7 Help information for the robocopy command
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Figure 8 Output of the ping command testing network connectivity
[image: ]
Figure 9 Output of the netstat -ano command displaying active network connections
For user management, net user lists local accounts and, with the /add switch, creates a new one, while whoami /all reports the current user's identity together with the security groups and privileges assigned to that session [4]. For task scheduling, schtasks /create registers a new scheduled task, taking parameters such as /sc to define the schedule type (for example DAILY or ONSTART) and /tr to specify the program to run, while schtasks /query lists existing tasks and their next run time [4], [3]. Collectively, these commands illustrate that Windows CLI tooling favours descriptive, switch-based syntax, in which a single executable such as netstat or schtasks exposes many related operations through parameters rather than through separate small utilities.
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Figure 10 Output of the net user command listing local user accounts
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Figure 11 Output of the whoami /all command showing the current user's identity and privileges
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Figure 12 Output of the schtasks /query command displaying scheduled tasks
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Figure 13 Help information for the schtasks /create command
[bookmark: _Toc235991234][bookmark: _Toc236065384]3. Use of Linux OS CLI Commands
Linux distributions expose system functionality primarily through a shell such as Bash, which interprets a large number of small, single-purpose utilities that can be combined through pipes and redirection, an approach described in detail in the GNU Bash Reference Manual [8] and reinforced in Cisco's beginner-level Linux Unhatched course [7]. As with Task 2, the commands below are organised by functional area, with the accompanying screenshots showing the syntax and its output on a Linux terminal.
For process management, ps -aux lists all running processes with their owning user, CPU and memory usage, while top provides a continuously updating, interactive view of system load, and kill -9 sends a non-ignorable termination signal to a specified process identifier [5]. For file and directory management, ls -la lists all files, including hidden ones, with long-format permission and ownership details, cp -r copies directories recursively, and chmod modifies permission bits, commonly expressed in the numeric form such as chmod 755 to grant the owner full control while restricting others to read and execute access [5].
[image: ]
Figure 14 ps aux displaying active processes
[image: ]
Figure 15 Output of the top command showing real-time system processes
For network testing and monitoring, ping -c sends a fixed number of ICMP echo requests rather than running indefinitely, ss -tulnp lists listening TCP and UDP sockets together with the associated process, superseding the older netstat utility on modern distributions, and traceroute reports the sequence of routers a packet passes through en route to a destination, which is useful for isolating where latency is introduced [5], [6]. For user management, useradd creates a new account, passwd sets or changes that account's password, and usermod -aG adds an existing user to a supplementary group without removing their existing group memberships [5].
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Figure 16 Output of the ls -la command listing files and directories
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Figure 17 Help information for the cp command
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Figure 18 Help information for the chmod command
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Figure 19 Output of the ping command testing network connectivity
[image: ]
Figure 20 Output of the ss command displaying network sockets
For task scheduling, crontab -e opens the current user's crontab file for editing, in which each line specifies a schedule using five time fields followed by the command to execute, allowing recurring jobs such as backups or log rotation to run unattended [5], [6]. Comparing the two platforms, Linux CLI commands tend to be shorter and more composable, relying on redirection and piping to combine simple tools, whereas Windows commands tend to be larger utilities that expose functionality through named switches; both approaches achieve the same functional coverage but reflect different design philosophies rooted in the historical development of Unix and DOS-derived shells respectively [7], [8].
[image: ]
Figure 21 whoami, id, and crontab -l outputs
[bookmark: _Toc235991235][bookmark: _Toc236065385]4. Use of Windows OS Scripts
Batch scripting allows the commands documented in Task 2 to be combined into a single, reusable file with the .bat extension, executed by the Command shell without requiring the operator to retype each instruction individually [4]. A Batch script assigns and reads variables using the set command and the surrounding percent-sign syntax, for example %variable%, accepts interactive user input through set /p, performs integer arithmetic through set /a, and controls the flow of execution using if/else conditional blocks and for loops, including the numeric for /l form that repeats a fixed number of times [4]. These constructs are sufficient to automate a wide range of routine administrative checks that would otherwise require repeated manual entry at the command line.
The first script to be demonstrated is a simple student grade calculator. It prompts the user, via set /p, to enter the student's marks and stores the input in a variable. An if/else conditional structure is then used to evaluate the entered marks and assign the appropriate grade (A, B, C, D or F). The script demonstrates the use of variables, user input and conditional statements in a straightforward Batch program, providing an efficient way to automate a simple grading task.
[image: ]
Figure 22 Grade Calculator batch script in VS Code
[image: ]
Figure 23 Grade Calculator output
The second script is a simple countdown timer that demonstrates the use of user input, variables, arithmetic operations and looping in a Batch program. It prompts the user, using set /p, to enter a starting number and stores the value in a variable. The script then uses set /a to decrease the number by one on each iteration while a conditional statement controls the loop until the countdown reaches its end [3], [4]. This example shows how basic Batch scripting constructs can be combined to automate a repetitive sequence of actions in a clear and structured manner.
[image: ]
Figure 24 Countdown batch script in VS Code
[image: ]
Figure 25 Countdown output
[bookmark: _Toc235991236][bookmark: _Toc236065386]5. Use of Linux OS Scripts
Bash scripts extend the individual commands documented in Task 3 into reusable programs, typically saved with a .sh extension, given execute permission through chmod +x, and begun with a shebang line (#!/bin/bash) that tells the shell which interpreter to use [8]. Variables in Bash are assigned without a data-type declaration and referenced with a preceding dollar sign, for example $variable, user input is captured interactively using the read builtin, arithmetic is evaluated using double-parenthesis syntax such as $((a + b)), and control flow is directed using if/elif/else/fi conditional blocks together with for and while loops terminated by done [8].
The first script demonstrated is a simple student grade calculator. It prompts the user, using the read command, to enter the student's marks and stores the input in a variable. An if/elif/else conditional structure is then used to evaluate the entered marks and assign the appropriate grade (A, B, C, D or F). The script demonstrates the use of variables, user input and conditional statements in a straightforward Bash program, providing an efficient way to automate a simple grading task while illustrating the core scripting constructs available in Linux.
[image: ]
Figure 26 Grade Calculator Bash script
[image: ]
Figure 27 Grade Calculator output
The second script is a simple countdown timer that demonstrates the use of user input, variables, arithmetic operations and a while loop in a Bash program. It prompts the user, using the read command, to enter a starting number and stores the value in a variable. The script then uses arithmetic expansion to decrease the number by one during each iteration, while the while loop continues until the countdown reaches its end. This example demonstrates how fundamental Bash scripting constructs can be combined to automate a repetitive sequence of actions in a clear and structured manner, reflecting the practical use of loops and conditional logic in Linux scripting [7], [8].
[image: ]
Figure 28 Countdown Bash script
[image: ]
Figure 29 Countdown output
[bookmark: _Toc235991237][bookmark: _Toc236065387]Conclusion
This report has shown that, despite their different histories and default interfaces, Windows and Linux operating systems implement the same core functions: process, memory, file, device and security management, delivered to the user through either a graphical shell or a command-line interface. Investigating the CLI commands available on each platform revealed a consistent pattern across both systems, in which process control, file handling, network diagnostics, user administration and task scheduling are each supported by a small set of well-documented commands, even though Windows tends towards larger, switch-driven utilities while Linux favours smaller, composable tools.
The scripting tasks reinforced this comparison at a more practical level. Both Batch and Bash provide variables, interactive input, arithmetic evaluation, loops and conditional branching, and structurally similar administrative problems, such as checking available storage, can be solved using near-identical logic once the platform-specific syntax has been learned. The main difference observed was one of expressiveness and modernity: PowerShell's object-based approach and Bash's composability both offer more flexibility than the traditional Batch language, whose set /a command is restricted to integer arithmetic.
Overall, the exercise has demonstrated that command-line proficiency and basic scripting ability are transferable skills that generalise across operating systems rather than being tied to a single platform, and that this transferability is precisely what makes CLI and scripting competence valuable in professional IT and system administration roles.
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Figure 30 OS Tutorial page
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Figure 31 Lecture Activity Log page
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Figure 32 LabEx dashboard showing the enrolled Linux course
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Figure 33 Linux lab environment demonstrating command-line practice in LabEx
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Figure 34 LabEx dashboard showing learning activity and course engagement
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:\Users\A>tasklist
Inage Name PID Session Name Session#  Mem Usage
System Idle Process © Services ° 8 K
System 4 Services ° 500 K
Registry 96 Services ® 76,466 K
smss. exe 392 Services ° 1,044 K
csrss.exe 556 Services ° 4,920 K
wininit.exe 648 Services ° 6,136 K
csrss.exe 660 Console 1 5,568 K
services.exe 720 Services ° 8,868 K
1sass.exe 728 Services o 21,100 K
svchost .exe 852 Services ° 3,652 K
fontdrvhost .exe 872 Services ° 2,356 K
suchost .exe 964 Services o 28,376 K
suchost .exe 966 Services o 14,264 K
suchost .exe 1008 Services ° 7,872 K
winlogon. exe 346 Console 1 11,020 K
fontdrvhost .exe 580 Console 1 10,400 K
dum. exe 640 Console 1 63,612 K
suchost .exe 1152 Services o 13,724 K
suchost .exe 1216 Services o 10,432 K
svchost.exe 1228 Services e 11,508 K
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:\Users\A>taskkill /2

TASKKILL [/S system [/U username [/P [password]]]]

Description:
This tool is used to terminate tasks by process id (PID) or image name.

Parameter List:

/s

"

”»

IF1

/PID

/m

system

[domain\ Juser

[passuord]

Filter

processid

imagename

{ [/FT filter] [/PID processid | /IM imagename] } [/T] [/F]

Specifies the remote system to connect to.

Specifies the user context under which the
command should execute.

Specifies the password for the given user
context. Prompts for input if omitted.

Applies a filter to select a set of tasks.
Allows "*" to be used. ex. imagename eq acme*

Specifies the PID of the process to be terminated.
Use TaskList to get the PID.

Specifies the image name of the process
to be terminated. Wildcard "** can be used
to specify all tasks or image names.
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:\Users\A>dir
Volume in drive C has no label.
Volume Serial Number is 7675-7F28

Directory of C:\Users\A

67/26/2026 ©1:24 PH  <DIR>
67/26/2026 ©1:24 PH  <DIR> .
67/26/2026 61:34 PH 168 .packettracer
66/22/2026 ©3:23 PH  <DIR> .vscode
66/22/2026 ©3:23 PH  <DIR> -vscode-shared
61/65/2026 11:34 AM  <DIR> 3D Objects
67/26/2026 01:37 PH  <DIR> Cisco Packet Tracer 9.0.6
61/65/2026 11:34 AM  <DIR> Contacts
67/18/2026 01:21 AM  <DIR> Desktop
67/26/2026 ©3:24 PH  <DIR> Documents
67/26/2026 ©8:46 PH  <DIR> Dounloads
61/65/2026 11:34 AM  <DIR> Favorites
61/65/2026 11:34 AM  <DIR> Links,
61/65/2026 11:34 AM  <DIR> Music
67/26/2026 ©1:29 PH  <DIR> Onebrive
67/14/2026 ©9:18 PH  <DIR> Pictures
61/65/2026 11:34 AM  <DIR> Saved Games
61/65/2026 11:34 AM  <DIR> Searches
11/13/2625 ©4:06 PH  <DIR> Urbanven
61/65/2026 11:34 AM  <DIR> Videos

1 File(s) 168 bytes

19 Dir(s) 114,883,772,416 bytes free
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ROBOCOPY 8 Robust File Copy for Windows

Started : Sunday, July 26, 2626 0:52:33 P

Usage :: ROBOCOPY source destination [file [file]...] [options]
source :: Source Directory (drive:\path or \\server\share\path).
destination :: Destination Dir (drive:\path or \\server\share\path).

file

File(s) to copy (names/wildcards: default is "*.*").

Copy options :

: copy Subdirectories, but not empty ones.
copy subdirectories, including Empty ones.
JLEV:n :: only copy the top n LEVels of the source directory tree.

copy files in restartable mode.
copy files in Backup mode.

use restartable mode; if access denied use Backup mode.
copy using unbuffered 1/0 (recommended for large files).
: copy all encrypted files in EFS RAW mode.
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Users\A>ping google.com -n 2

Pinging google.com [142.256.184.110] with 32 bytes of data:
Reply from 142.250.184.110: bytes=32 time-37ms TTL-115
Reply from 142.250.184.116: bytes=32 time-37ms TTL-115

Ping statistics for 142.256.184.110:

Packets: Sent = 2, Received = 2, Lost = @ (8% loss),
Approximate round trip times in milli-seconds:

Minimum = 37ms, Maximum = 37ms, Average = 37ms




image9.png
C:\Users\A>netstat -ano

Active Connections

Proto Local Address Foreign Address state PID
TP 6.0.6. 0.0.0.0: LISTENING 960
TP e.0.6. 0.0.0.0: LISTENING a

TP e.0.6. 0.0.0.0: LISTENING 2072
TP e.0.6. 0.0.0.0: LISTENING a

TP e.0.6. 0.0.0.0: LISTENING 728
TP e.0.6. 0.0.0.0: LISTENING 648
TP e.0.6. 0.0.0.0: LISTENING 1152
TP e.0.6. 0.0.0.0: LISTENING 1624
TP e.0.6. 0.0.0.0: LISTENING 2868
TP 6.0.6.0: 0.0.0.0: LISTENING 720
TP 127.6.0. 0.0.0.0: LISTENING 3664
TP 127.6.0. 127.0.6.1:51240 ESTABLISHED 3664
TP 127.6.0. 127.0.6.1:51278 ESTABLISHED 3664
TP 127.6.0. 127.0.6.1:51367 ESTABLISHED 3664
TP 127.6.0. 127.0.6.1:51337 ESTABLISHED 3664
TP 127.6.0. 127.0.6.1:51343 ESTABLISHED 3664
TP 127.6.0. 127.0.6.1:24124 ESTABLISHED 3664
TP 127.6.0. 127.0.6.1:24124 ESTABLISHED 3664
TP 127.6.0. 127.0.6.1:24124 ESTABLISHED 3664
TP 127.6.0. 127.0.6.1:24124 ESTABLISHED 3664
TP 127.6.0. 127.0.6.1:24124 ESTABLISHED 3664
TCP  192.168. 0.0.0.0: LISTENING a

TCP  192.168. 104.18.32.47:443 ESTABLISHED 8392
TCP  192.168.100.20:51319 104.18.32.47:443 TIME WAIT °
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:\Users\A>net user

User accounts for \\DESKTOP-NES7HF1

A Administrator DefaultAccount
Guest WDAGUtilityAccount
The command completed successfully.
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s\Users\A>whoami /all

USER INFORMATION

User Name SID

desktop-neg7mf1\a S-1-5-21-1426848584-3577759765-3621433589-1061

GROUP INFORMATION

Group Name Type SID
Attributes

Mandatory Label\Medium Mandatory Level Label 5-1-16-8192

Everyone Well-known group S-1-1-8
Mandatory group, Enabled by default, Enabled group
NT AUTHORITY\Local account and member of Administrators group Well-known group S-1-5-114.
Group used for deny only

BUILTIN\Administrators Alias 5-1-5-32-544°
Group used for deny only
BUILTIN\Users Alias 5-1-5-32-545
Mandatory group, Enabled by default, Enabled group
NT AUTHORITY\INTERACTIVE Well-known group S-1-5-4

Mandatory group, Enabled by default, Enabled group
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:\Users\A>schtasks /query

Folder: \
TaskName Next Run Time Status

MicrosoftedgeUpdateTaskUsers-1-5-21-1426 7/27/2026 9:36:30 PH  Ready
MicrosoftedgeUpdateTaskUsers-1-5-21-1426 7/26/2026 11:06:31 PH Ready
OneDrive Reporting Task-S-1-5-21-1426848 7/26/2026 11:03:05 PH Ready
OneDrive Standalone Update Task-S-1-5-21 7/28/2026 1:09:31 AH  Ready
OneDrive Startup Task-S-1-5-21-142684858 N/A Ready

User_Feed_Synchronization-{@SF11B1F-E2E5 7/27/2026

02 PM Ready

Folder: \GoogleSystem
TaskName Next Run Time Status

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

Folder: \GoogleUserPEH

TaskName Next Run Time Status
RunPlatformexperienceHelperonunlock N/A Ready
RunPlatformexperienceHelper Daily 7/27/2026 3: Ready

RunPlatformexperienceHelper_Metrics N/A Ready
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t\Users\A>schtasks /create /2

SCHTASKS /Create [/S system [/U username [/P [password]]]]
[/RU username [/RP password]] /SC schedule [/MO modifier] [/D day]
[/M months] [/I idletime] /TN taskname /TR taskrun [/ST starttime]
[/RT interval] [ {/ET endtime | /DU duration} [/K] [/XML xmlfile] [/v1]]
[/sD startdate] [/ED enddate] [/IT | /NP] [/Z] [/F] [/HRESULT] [/2]

Description:
Enables an administrator to create scheduled tasks on a local or
remote system.

Parameter List:
/s system Specifies the remote system to connect to. If omitted
the system parameter defaults to the local system.

/U username Specifies the user context under which SchTasks.exe
should execute.

/P [password]  Specifies the password for the given user context.
Prompts for input if omitted.

/R username Specifies the "run as” user account (user context)
under which the task runs. For the system account,
valid values are ", "NT AUTHORITY\SYSTEM"
or "SYSTEM".

For v2 tasks, "NT AUTHORITY\LOCALSERVICE" and
"NT AUTHORITY\NETWORKSERVICE” are also available as well
as the well known SIDs for all three.
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labex:project/ $ ps aux | head

USER PID %CPU %MEM  VSZ  RSS TTY STAT START ~ TIME COMMAND

root 1 0.0 0.0 11212 3812 2 Ss  01:43  0:00 /bin/bash /etc/shiyanlou/sbin/init.sh

root 21 0.0 0.1 40832 28416 2 B 0:00 /usr/bin/python3 /usr/bin/supervisord -n

root 22 0.0 0.0 15432 9552 2 B 0:00 sshd: /usr/sbin/sshd -D [listener] @ of 10-100 startups

root 23 0.0 0.0 14048 5136 2 B 0:00 su labex -c vncserver -fg -disableBasicAuth -publicIp 0.0.0.0

labex 24 0.0 0.1 40292 30712 ? Ss 0:00 /usr/bin/perl /usr/bin/vncserver -fg -disableBasicAuth -publicIp 0.0.0.0

labex 36 0.0 0.5 453472 82468 2 s1 0:00 /usr/bin/Xvnc :1 -disableBasicAuth -publicIp 0.0.0.0 -MaxVideoResolution 1920x1080 -DynamicQualityMi

n 7 -DLP_RegionAllowClick @ -httpd /usr/share/kasmync/custom wwmw -MaxConnectionTime @ -desktop 6a66473bcd9ff37c01991d9d:1 (labex) -KasmPasswordFile /home/labex/.kasmpa
sswd -CompareFB 2 -auth /home/labex/.Xauthority -drinode /dev/dri/renderD128 -interface 0.0.0.0 -sslOnly @ ~fp /usr/share/fonts/X11//misc,/usr/share/fonts/X11//Typel -
DLP_RegionAllowRelease @ -DynamicQualityMax 8 -VideoScaling 2 -VideoArea 45 -BlacklistThreshold 5 -WebpVideoQuality -1 -RectThreads @ -DLP_ClipAcceptMax @ -BlacklistTi
meout 10 -IdleTimeout © -geometry 1024x768 -DLP_ClipSendMax @ -DLP_ClipDelay @ -UseIPv6 @ -DisconnectClients @ -ImprovedHextile 1 -SendCutText 1 -cert /etc/ssl/certs/s
s1-cert-snakeoil.pem -DLP_ClipTypes chromium/x-web-custom-data, text/html,image/png -MaxDisconnectionTime @ -MaxIdleTime @ -DLP_KeyRatelimit @ -Treatlossless 10 -depth
24 -AcceptPointervents 1 -udpFullFrameFrequency @ -DLP_Log off -Log *:stdout:100 -AllowOverride AcceptPointerEvents,SendCutText,AcceptCutText,SendPrimary -PrintVideoA
rea @ -SendPrimary @ -AcceptSetDesktopSize 1 -IgnoreClientSettingsKasm 1 -UseIPv4 1 -http-header Cross-Origin-Embedder-Policy-require-corp -http-header Cross-Origin-Op
ener-Policy-same-origin -JpegVideoQuality -1 -QueryConnect @ -AvoidShiftNumLock @ -QueryConnectTimeout 10 -FrameRate 6@ -RawKeyboard @ -AcceptCutText 1 -VideoOutTime 3
-AcceptKeyEvents 1 -key /etc/ss1/private/ssl-cert-snakeoil.key -websocketPort 3001 -VideoTime 5 -rfbauth /home/labex/.vnc/passud -rfbwait 30000 -rfbport 5901

labex 46 0.0 0.0 11212 3592 2 S 01:43 0:00 sh -c { echo 'Running /home/labex/.vnc/xstartup’; /home/labex/.vnc/xstartup; } >> */home/labex/.vnc/
6a66473bcd9FF37c01991d9d: 1. 1og" 2>&1
labex 47 0.0 0.0 11212 2316 2 S 01:43 0:00 sh -c { echo 'Running /home/labex/.vnc/xstartup’; /home/labex/.vnc/xstartup; } >> */home/labex/.vnc/

6a66473bcd9F37c01991d9d 1. 1og" 2>&1
labex 48 0.0 0.4 454076 77380 2 s1 3 0:00 xfced-session @
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labex 58 0.0 0.0 8520 3420 2 ©0:00 /usr/bin/dbus-daemon --syslog --fork --print-pid 5 --print-address 7 --session
labex 69 0.0 0.0 231008 6460 2 0:00 /usr/1ib/x86_64-1inux-gnu/xfced/xfconf/xfconfd

labex 75 0.0 0.0 162756 8320 2 0:00 /usr/libexec/at-spi2-registryd --use-gnome-session

labex 8 0.0 0.0 7989 2100 2 0:00 /usr/bin/ssh-agent -s

labex 526 0.0 0.0 12156 4376 pts/2 0:00 tmux new -As ttyd -c /home/labex/project

top - 02:24:18 up 74 days, 15:14, © users, load average: 0.17, 0.38, 0.40
Tasks: 46 total, 1 running, 45 sleeping, @ stopped, @ zombie

top - 02:26:35 up 74 days, 15:17, © users, load average: 0.01, 0.23, 0.34
Tasks: 47 total, 1 running, 46 sleeping, @ stopped, @ zombie

%Cpu(s): ©.8 us, ©.8 sy, 0.8 ni,100.0 id, 0.0 wa, 0.0 hi, 0.0 si, 0.0 st
MiB Mem : 15322.5 total, 7076.3 free, 3214.8 used, 5631.4 buff/cache
MiB Swap: total, free, 0.0 used. 11711.3 avail Mem

.00 init.sh

11212 3812 3532 S 0.0
0.2 0:00.44 supervisord
0.1

40832 28416 10876 S
15432 9552 7916 S
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labex:project/ $ 1s -la

total 4

druxr-xr-x 1 labex labex 6 Jul 18 2024 .
druxr-x--- 1 labex labex 4096 Jul 27 02:28 .
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labex 58 0.0 0.0 8520 3420 2 Ss  @01:43  0:00 /usr/bin/dbus-daemon --syslog --fork --print-pid 5 --print-address 7 --session
labex 69 0.0 0.0 231008 6460 2 Sl 01:43  0:00 /usr/lib/xB6_64-linux-gnu/xfce/xfconf/xfconfd

labex 75 0.0 0.0 162756 8320 2 Sl 01:43  0:00 /usr/libexec/at-spi2-registryd --use-gnome-session

labex 80 0.0 0.0 7980 2100 2 Ss  01:43  0:00 /usr/bin/ssh-agent -s

labex 56 0.0 0.0 12156 4376 pts/2  Ss+ 01:50 0:00 tmux new -As ttyd -c /home/labex/project
top - 02:24:18 up 74 days, 15:14, © users, load average: 0.17, 0.38, 0.40

Tasks: 46 total, 1 running, 45 sleeping, @ stopped, @ zombie

-help  display this help and exit

-version output version information and exit
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labex:project/ $ chmod
Usage: chmod [OPTION]... MODE[,MODE]... FILE...
or: chmod [OPTION]... OCTAL-MODE FILE...
or: chmod [OPTION]... --reference-RFILE FILE...
Change the mode of each FILE to MODE.
With —-reference, change the mode of each FILE to that of RFILE.

~-help

-c, --changes like verbose but report only when a change is made
suppress most error messages

output a diagnostic for every file processed

do not treat '/ specially (the default)

fail to operate recursively on '/*

use RFILE's mode instead of MODE values

change files and directories recursively

help  display this help and exit

version output version information and exit

Each MODE is of the form *[ugoa]®([-+=]([rwxXst]*| [ugo]))+| [-+=1[0-71+".

GNU coreutils online help: <https://wi.gnu.org/software/coreutils/>
Report any translation bugs to <https://translationproject.org/tean/>
Full documentation <https://wwm.gnu.org/software/coreutils/chmod>

or available locally via: info '(coreutils) chmod invocation®
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labex:project/ $ ping -c 2 google.com
PING google.com (142.251.218.174) 56(84) bytes of data.

--- google.com ping statistics ---
2 packets transmitted, @ received, 100% packet loss, time 1005ms
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labex:project/ $ ss -tuln | head
Netid State Recv-Q Send-Q Local Address:Port Peer Address:PortProcess

udp  UNCONN © 0 127.0.0.11:33411 0.0.0.0:*
udp  UNCONN © 0 0.0.0.0:3001
tcp  LISTEN @ 4096 127.0.0.11:35115
tcp  LISTEN @ 5 0.0.0.0:3001
tcp  LISTEN @ 128 0.0.0.0:3002

tcp  LISTEN @ 128
tcp LISTEN @ 128
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labex:project/ $ whoami

labex

labex:project/ $ id

id-5000(1abex) gid-5000(1abex) groups-5000(1abex),27(sudo),121(ss1-cert),5002(public)
labex:project/ $ crontab -1

zsh: command not found: crontab
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@echo off
title Student Grade Calculator

echo
echo  Student Grade Calculator
echo =
echo.

set /p marks=Enter student marks (0-160):

if %marks% GEQ 88 (
echo Grade: A

) else if %marks% GEQ 70 (
echo Grade: B

) else if %marks% GEQ 60 (
echo Grade: C

) else if %marks% GEQ 50 (
echo Grade: D

) else (
echo Grade: F

pause
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Enter student marks (8-100): 85
Grade: A
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@echo of f
title Countdown Timer

set /p count=Enter starting number:

set /a count=%count%-1
if %count¥ GEQ 1 goto loop

echo Done!
pause
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Enter starting number: 6
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#!/bin/bash

0

echo

Student Grade Calculator

read -p "Enter student marks (0-108): " marks

if [ $marks -ge 80 ]; then
echo "Grade: A"

elif [ $marks —ge 70 ]; then
echo "Grade

elif [ $marks -ge 60 ]; then
echo "Grade: C"

elif [ $marks -ge 50 ]; then
echo "Grade: D"

else
echo "Grade: F"
fi
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Student Grade Calculator
Enter student marks (6-100): 65
Grade: C
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bin/bash

read -p "Enter starting number: " count

while [ $count -ge 1 ]
do
echo $count

count=5( (count-1))
done

echo "Done
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Enter starting number: 9

ghHhrMwRUVON®O

ne!
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Operating Systems Tutorial 1— Operating System Types
Q1. What is an Operating System?

An operating system (OS) is system software that manages computer hardware and soffware
resaurces and provides services for application programs. It acts as 2n interface befuween the user
‘and the computer hardware.

Q2. Complete the following table.

Gpersing e e S e

Q3. Difference between Batch OS and Time-Sharing OS.

+ Batch OS executes jobs in groups without user interaction.
+ Time-Sharing 05 allows mutiple users to interact with the system smultaneously.
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Lecture Activity Log
[ week | Lecture Topic [Activity Completed|

[week 1]introduction to Operating Systems|ves

]
[week 2]operating ystem Types [ves ]
[week 3|windows Command-Line Interface]ves ]
]
]

[week 4]Linux Command-Line Interface _|ves

[week s|atch and Bash scripting [ves

Reflection

The lecture activities improved my understanding of operating system concepts, command-line
interfaces, and scripting in both Windows and Linux environments. Practical exercises helped
reinforce theoretical knowledge.
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[ Desktop <> WebIDE | '>_ Terminal | @ Web8080 + [} B Your First Linux Lab v —@ ® & ¢ 0 &

abex:project/ $ uhoami
abex
abex:project/ $ []
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8 Task Manager

File Options View
Processes performance App history Startup Users  Detals _ Services
- 8%  53% 3% 0% 8%

Neme Status CPU| Memory Disk | Network GPU | GPU engine Powerusage | Power usaget.

Apps (5)

> @ Google Chrome (15) 17% 12384MB OIMB/E  OMbps 0% GPUO-3D Very low Low

> [ Microsoft Word (32 bit) 0%  285MB OMB/s  OMbps 0% Very low Very low

> [l svip & Sketch 2) 05%  112MB  OMB/s  OMbps 0% GPUO-3D Very low Very low

> 2 Task Manager 15%  203MB OMB/E  OMbps 0% Very low Very low

> %4 Windows Explorer 07%  BIME  OMB/s  OMbps 0% Very low Very low

Background processes (47)

> (@) 64-bit Synaptics Pointing Enhan... 0%  03MB  OMBE  OMobps 0% Very low Very low

> [ Antimalware Core Service 0%  28MB OMBE  OMobps 0% Very low Very low

> [& Antimalware Service Executable 01% 1050MB  OMB/s  OMbps 0% Very low Very low
[ Application Frame Host 01% 27MB OMB/s  OMbps 0% Very low Very low
[ COM Surrogate 0% 04MB  OMB/s  OMbps 0% Very low Very low
[ COM Surrogate 0% 04MB  OMB/s  OMbps 0% Very low Very low
[ COM Surrogate 0% 04MB  OMB/s  OMbps 0% Very low Very low
[ Component Package Support S... 0% 01MB  OMB/s  OMbps 0% Very low Very low

> [& Cotana 0% OMB  OMB/E  OMobps 0% Very low Very low
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) Fewer details

Endtask
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