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	[bookmark: _Toc164972877]Computer Architecture and operating systems
[bookmark: _Toc164972878]Introduction
Whilst Charles Babbage  is credited with designing the first manual computer, integrating punch cards into his digital analytical engine design as early as 1830. The design was ahead of its time with mechanical technologies available incapable of the high precision required as explained by Tanenbaum and ,8] Bos. Anticipating a software requirement Ada Lovelace was hired as the world’s first programmer. Interestingly there is debatably an even earlier computer from 1774, if defined by its programmability. Bruderer writes  
“The writer (L’évrivain) of Pierre Jaquet-Droz… boy dips the goose quill into the ink well and writes nearly any arbitrary texts up to 37 letters”.  It comprised of a programable wheel which could form different words and sentences. 

Fascinatingly similar concerns and uncanny valley hesitancy were felt at the first computer creation, and we find ourselves in a similarly apprehensive state in the 21st century as AI technologies advance. Our rapid advancement in knowledge and technology makes it an interesting time to be alive with new possibilities emerging.  It also serves as an opportunity to reflect as suspicious certainty resurfaces as we are once again faced with challenging questions about ourselves and our future. As AI technologies develop, we can observe parallels with similar uncertainties in 1774 following the Swiss watchmaker’s creation. Gaby Wood writes of the unageing automata;  
“the writer still communicates to its audience an eerie philosophical joke: “I think,” it writes, “therefore I am.”” 

This interpretation of instructions, with the user presenting a problem, the “input” and the computer processing this request or set of instructions to execute an “output” serves as a launching point for this assignment. How do we interact with computers, and get them to fulfil specific functions in a user friendly and efficient manner? The above-mentioned early computers existed before operating systems and the need for such a program became more apparent, seeing transistor and batch systems develop to the point of inefficiency. 

This report seeks to explore computer operating systems, their key functions, examples of command line and batch scripting which ultimately demonstrates how we use computers and offers an insight into their potential. Knowledge is the only limit and we’re witnessing a rapid gain of understanding in the last century alone. Naturally unfamiliar technologies bring uncertainty especially as the problem presents in the user interface exchange, but also presents untold potential.


	[bookmark: _Toc164972879]Task One: Key functions of general Operating Systems
[bookmark: _Toc164972880]What is an Operating System (OS)?
An OS acts like an interface between the computer hardware and user. Designed to manage hardware and software on a computer, an OS allows a user or “Admin” to manage the computer system. Even though ‘modern’ computers have been around since the 1940s, Dr Gorgon explains [1] Prior to operating systems computers such the first of its kind; ENIAC (1942-1945). ENIAC used over 18,000 vacuum tubes, an all-electric computer with no mechanical parts, still replied upon punch cards offering instructions. 

Tanenbaum writes [2] how modern computers consist of complex systems when considering all involved. Including one or more processors, hard disks / flash drivers, printers, mice and keyboards, input / output devices, display, network interfaces and memory. Too much for every programmer to remember in detail and utilize optimally. 
“For this reason, computers are equipped with a layer of software called the operating system, whose job is to provide user programs with a better, simpler, cleaner, model of the computer and to handle managing all the resources just mentioned.”
[bookmark: _Toc164972881]What does an Operating System Do?
To simplify an operating system, it manages the interaction between user, computer hardware and software, the OS coordinates many applications at the same time. Various users can have various levels of access and permissions. 
[bookmark: _Toc165037006]Figure 1 Task Manager: Users (also discernable is the lack of memory…) 


[bookmark: _Toc164972882]User interface provision (GUI & CLI)
The user can interact with the Operating System through a graphical user interface (GUI) using components such as menus and icons. Prior to GUI, released in 1981 by Xerox (Xerox Star) and shortly after 1984 by Apple (Macintosh), Command line interfaces (CLI) were unappealing to novice users and inefficient requiring command memorization and accuracy. This serves as a key function of operating systems; they should be user friendly but secure. 
[image: ]
[bookmark: _Toc165037007]Figure 2 Command Prompt Taskmgr
Users are still able to access CLI and with the right understanding it can be powerful. The above screenshot shows how it can be used to launch task manager, performance manager, reliability monitor, Event viewer and resource monitor. All of which provide useful insight into the computer’s performance and capability.  
[bookmark: _Toc164972883]
Process & Memory Management – Kernal
One of the OS jobs is Resource Allocation. All the apps would need access to the computer central processing unit (CPU), memory and storage. Kernel is the core of the OS. To allow the user to operate the computer efficiently, the OS must ensure each app and program gets the system resource required to run effectively. Much of this happens in the background.  As explained by Robert Love [5],67] 
“The process scheduler is an important part of any kernel because running processes is (for most of us at least) is the point of using the computer in the first place. Juggling the demands of process scheduling is nontrivial, however: a large number of runnable processes, scalability concerns, trade-offs between latency and throughput, and the demands of various workloads make a one-size fits all algorithm hard to achieve.”  
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Table 1 Where the operating system fits in
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[bookmark: _Toc165037008]Figure 3 Command Line: tasklist
[bookmark: _Toc164972884]System & Performance Management
There are several tools in which users can manage and monitor their system performance. Tanenbaum and Bos write [2], 2]
“The operating system, the most fundamental piece of software, runs in kernel mode (also called supervisor mode) for at least some of its functionality. In this mode, it has complete access to all the hardware and can execute any instruction the machine is capable of executing. The rest of the software runs in user mode, in which only a subset of the machine is available.” 
User mode programs determining security boundaries, instructions that affect machine control, I/O (Input/Output) are forbidden. 






[bookmark: _Toc164972885]Screenshots[bookmark: _Toc165037009]Figure 4 Task Manager: Processes - Apps, Background processes.
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[bookmark: _Toc165037010]Figure 5 Task Manager: CPU
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[bookmark: _Toc165037011][image: ]Figure 6 Resource Monitor: Overview CPU
Figure 6 `Resource Monitor: CPU Processes
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[image: ]Figure 7 Resource Monitor: Memory - Processes, Physical Memory
[bookmark: _Toc165037012]Figure 7 Performance Monitor: System Performance
[bookmark: _Toc164972886]File & Directory Management
If users have the required permissions, as access can be determined, they can find their required files and folders. To navigate the system, they can use file manager or CLI to locate and access to find their way around a tree like hierarchical structure containing directories, folders, and files. They can be organized, e.g. University may contain a folder per subject with separate files for notes and assignments. [bookmark: _Toc165037013]Figure 8 File Explorer: File structure - University Cloud, Documents, Level 4, Year 2, L4 – Comp Architecture and Operating Systems L4 OS: OS_notes_docx.
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[bookmark: _Toc165037014]Figure 9 File Explorer: File structure - Documents, University
[bookmark: _Toc164972887]
Device Management (Manages I/O devices)
Resource allocation is an important aspect of managing Input/Output (I/O) devices. Resources include memory, device access and CPU time. The operating system needs to communicate with peripheral devices to ensure device control and data transfer. For hardware to be efficiently utilized, conflicts should be prevented as part of device synchronization. If a process cannot proceed due to waiting for resources, ‘deadlock’ occurs, this should be prevented and algorithms should detect, prevent, and resolve such occurrences. 

[bookmark: _Toc164972888]Error Detection and System Recovery
Linux has something known as ‘panic’ for critical errors. Used as a last resort when the kernel cannot recover from an encountered situation. Love [5] , p. 371] 
“A more critical error is signaled via panic(). A call to panic() prints an error message and then halts the kernel. Obviously, you want to use it only in the worst of situations:
If (terrible_thing)
              Panic(*terrible_thing is %ld!\n”, terrible_thing);
Errors can be identified, and sometimes include software bugs. Restarting processes, rolling back to stable state or system reboot form part of system recovery. 

[bookmark: _Toc164972889]System Security & Network Management
Further security measures include monitoring access. Maintaining system integrity requires protection against unauthorized access, either malicious or unqualified. Encryption can add an additional layer of protection especially with sensitive information which gets transmitted over networks. It is paramount to protect data integrity and system stability.






	[bookmark: _Toc164972890]Task Two: Use of Windows OS CLI commands.
[bookmark: _Toc164972891]Some window commands are considered especially useful as detailed in NetworkChucks [6] video. One example being battery report, which saves a batter-report.html file which can be viewed. Batch commands as explained by Microsoft [7]:
1) mkdir test
· command – create new folder called ‘test’.
2) dir
· command – view contents of current directory listed.
3) powercfg /battery report
· saves batter-report.html files with computer details, battery details and usage. 
4) rmdir test
· command – delete folder called ‘test’.
5) notepad
· command – opens notepad.
6) help dir
· command – either help about specific command (dir) or command list displayed.
7) color 
· command – change back/foreground color of cmd window using 2-digit hex code.
8)     ipconf
· command – displays computer IP address (router web interface)
9) ping
· command – test connectivity of network – ping specific host with 32 bytes.
10) netstat
· command – display network info, TCP address, listening ports, active connection.
11) tasklist
· Command – display list current running tasks & process IDs.

[image: ]

[bookmark: _Toc165037015]Figure 10 mkdir test - create test folder.
[image: ] [bookmark: _Toc165037016]Figure 11 powercfg /battery report - battery-report.html


	[image: ]  [bookmark: _Toc165037017]Figure 12 command notepad - opens Notepad
[bookmark: _Toc165037018]Figure 13 command rmdir test - delete test folder - folder no longer visible (cropped rows)
[bookmark: _Toc165037019]Figure 14 command mkdir test, dir - test visible (cropped middle rows to highlight test) 
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[bookmark: _Toc165037020]Figure 15 command help e.g. dir - shows specific about specific command
[image: ]
[bookmark: _Toc165037021]Figure 16 command - colour bf / bo (b = light aqua, 0 = black, f = white)
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[bookmark: _Toc165037022]Figure 17 command - ipconfig - IP configuration IPv4 Add 192.168.100.90 (VM)
[image: ]
[bookmark: _Toc165037023]Figure 18 command - whoami - displays username.
[image: ]
[bookmark: _Toc165037024]Figure 19 command - netstat - displays network info, TCP, active connections

	[bookmark: _Toc165037025]Figure 20 command - list running tasks & process ID


	[bookmark: _Toc164972892]Task Three: Use of Linux OS CLI commands. 344
Linux was derived from UNIX systems, using a program referred to as the shell to interpret and manage commands. Christopher Negus writes [8], p. 61]
“Although the shell is less intuitive than common graphical user interfaces (GUIs), most Linux experts consider the shell to be much more powerful than GUIs. Shells have been around a long time." 

Shells have advanced features which aren’t accessible via the desktop but are available when shell commands are run. This is further supported by Daniel Barrett [9], p. 21]. Bash shell is a consistently used command-line interface (CLI). Command language which provides a set of useful tools for users to manage tasks. 

Negus explains [8], p. 67] some popular commands and their uses in regards:
“The pwd command shows your current working directory. Entering host name shows your computer’s hostname. The Is command lists the files and directories in your current directory.” 
Below are listed the bash commands with brief descriptions, as broken down by William Shotts [10] used in bellard.org [11], also visible in following figures. 
hostname –help
0. pwd
· command - print working directory.
· super user directory or /root 
1. cd/
· change directory command - go to actual /root directory. 
2. ls
· list command – allows user to view subdirectories.
3. cd home
· command – enter new directory.
4. mkdir testdir
· command – create a new directory.
5. cd testdir
· command – enter specific (new) directory.
6. touch testfile.txt
· command – create a new file.
7. cat testfile.txt
· read command – output text from file.
8. ls -1
· command – view all directory files and associated permissions.
9. rm -r testdir
· command – remove directory.
10.  history 
· Command – output previous commands.
11.  clear 
· Command – clear CLI.
12.  echo 
· Command – wrote standard output e.g. “Well done me!” 
· ‘Echo “” >testfile.txt input text into file.
13.  chmod
· Command - change file and directory access permissions.
· chmod 755 file.txt
· octal method – permission group represented by 3 numbers (0-7).
· User, Group, Other. 4 (r) read, 2 (w) write, 1 (x) execute. Sum for each.  
· Example: 4+2+1 = 7. 777 would grant all groups read, write & execute.
· 755 “you” can do anything. Others cannot modify, can ready & execute. 
· Example: 4+2 =6. 644 “you” can read & write. Others cannot write & execute, can read. 

chmod command 
Barret describes [9],62] the command used to set file and directory access permissions, chmod - short for “change mode”. This is a way of managing user access and limiting which files are available to which users. 

[image: ]
[bookmark: _Toc165037026]Figure 21 Linux OS CLI commands: Bash
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[bookmark: _Toc165037027]Figure 22 Bash testdir, mkdir
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[bookmark: _Toc165037028]Figure 23 bash command chmod 755 file.txt

	[bookmark: _Toc164972893]Task Four: Use of Windows OS Scripts.
The next page details the commands used as part of Bat. File – windows script, followed by screenshots of the commands being demonstrated.  [12] Windows Central provides explanation.
1) Basic Bat File – Chris Hoffman explains a simple batch file. [13]
· Created in notepad++ the file needs to be saved with a .bat extension. To run the script, double click the file. 
2) Echo off 
· Bat code will be printed out in the prompt if echo isn’t turned off.
3) Title
· Text that appears top of prompt window
4) Pause
· To make viewing output in prompt possible. Otherwise, file automatically closes. 
5) ::
· :: comments out text
6) Variables
· Created using the ‘set’ command. % required to display value of variable. Echo %name%
· /A used to store numeric value. Set /A age=21
· Echo command – print output variable value. Echo %age% 
7) Goto command (is using Batch)
· Skip code lines. Line 3 Go to CodeJump Line 4 echo text line 5: CodeJump – ‘text’ is skipped.
8) if else statement
· computer language uses 1s and 0s. Electronic signals activate a transistor - a tiny switch. 
· Binary reflects on and off state of the transistor, 1 and 0. 
· Programming Logic uses 0 for False or 1 for True
· If else statements used for decision making between true & farse in a certain condition
· Used in batch scripts.
9) Array – Tutorial Reference [14]
· Set command used to assign values to array elements.
· Starting at 0, row of elements. Some other languages may have fixed size. 
· Element can have a structure, structure has attributes. Can set user [0] first and last name. 
10) for Loop
· Allow iteration until condition is met.
· For loop variable declaration uses (%%var) two percentage symbols prefixing the variable. 
· In list of values in variable included
11) Function
· Performs specific task. Label (name) -: function_name. Body (performs purpose) – Script_code. Exit (separation from main code)- Exit /B 0 
· Call to return value. CALL: function_name value1, value2. Return values set using % and ~ %~1 to receive values.
12) User Input
· /p switch – used after set command. Asks and accept user input as input variable value. 
· Script continues if user provided value. Input can be combined with if, else, go to.
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	[image: ][image: ][bookmark: _Toc165037029]Figure 24 Bat. array, for loop, function - CMD
[bookmark: _Toc165037030]Figure 25 Bat. Variable, Goto, if, else, user input - CMD


	[bookmark: _Toc164972894]Task Five: USE OF LINUX OS SCRIPTS.
Ellen Siever [15] breaks down some of the key bash shell commands. By creating a script, it can be used more than once. The shell acts as a ‘buffer’ between user and operating system. ‘Bourne shell’ became standard from shell script writing. /bn/sh on Linux systems. 

Zaira Hira [16] explains how scripting can be used as a way to save time. You can even schedule daily tasks as there’s no need to write certain commands repeatedly, they can be saved instead. 
“Shell scripting is an important part of process automation in Linux. Scripting helps you write a sequence of commands in a file and then execute them.” 
Some scripts can even be executed on startup. 

1) Variables [15], p. 606]
· Allows us to store and assign values.
· Echo can be used to recall values.

2) User Input
· For example, users asked to enter username and password.
· -p allows user to input read command on same prompt line.
3) if else statement
· Can be used to check values meet specified condition, depending on input.
· Else adds additional potential output. 
4) Array [15], p 611] 
· First element number 0. No upper limit. 
· Initialized with special form of assignment.
· Each value assigned becomes an array element and can be assigned individually.  
5) for Loop / until loop
· Will continue to run until specific criteria is met, can set various conditions.
6) Function
· Self-contained block of code. 
· Echo command calls the function. Parenthesis won’t need to be used in bash. 
7) Case Statement
· can be used with user input to determine output.
· can accept more than one answer if specified, separated by pipe Yes|yes|Y|y.

	[bookmark: _Toc165037031][image: ][image: ]Figure 26 Bash nano variable, if-then-else
[bookmark: _Toc165037032]Figure 28 Bash output, variable, if then else[bookmark: _Toc165037033]Figure 27 Bash for loop output: shopping list



	[image: ][bookmark: _Toc165037034]Figure 29 Bash Case Statement output -p
[bookmark: _Toc165037035]Figure 30 Bash Array output - Array of sunshine in Wales
[bookmark: _Toc165037036]Figure 31 Bash until loop output: secret word to exit program, 

 [bookmark: _Toc165037037]Figure 32 Bash function output new user
[bookmark: _Toc165037038]Figure 33 Bash Function output. Script


	[bookmark: _Toc164972895]Conclusion
Tanenbaum and Bos elude [2],3] the importance and complexity of an operating systems.
“It should be clear now why operating systems live a long time – they are very hard to write, and having written one, the owner is loath to throw it out and start again. Instead, such systems evolve over long periods of time.”
Operating systems allow programmers to create programs which will operate on different devices with a level of confidence regarding compatibility. They also make computers easier to use for the wider public. They allow further potential as they’re able to focus on learning the tools relevant to the task they wish to perform rather than a deep understanding of the system start to finish. They are powerful and impact how well a computer performs and manages its resources. Most users will interact with an operating system through a GUI – however CLI is capable of further commands from creating folders, directories, changing user access and permissions required and a range of other abilities from monitoring to making changes. The modern world as we know it would not exist without Operating systems. 
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	[bookmark: _Toc164972897]Appendices 
[bookmark: _Toc164972898]Tutorial Activity: on OS Types from Tutorial 1
As Explained by Learn Free [17]  
“It (the computer) speaks in 1s and 0s, you can’t communicate directly with your computer, but that’s where your operating system come in… two of the most common ones are Microsoft Windows and MacOS” 
Considering Linux is based on UNIX and macOS and therefore iOS are derived from Berkeley UNIX, UNIX is the most popular operating system and the focus of ‘Modern Operating Systems’. Tanenbaum and Bos explain [2],1] 
“It is important to realize that smart phones and tablets (like the Apple iPad) are just computers in a smaller package with a touch screen. They all have operating systems. In fact, Apple’s iOS is fairly similar to macOS, which runs on Apple’s desktop and MacBook Systems.” 
The main difference is the smaller size and touch screen functionality, otherwise not much changes about the operating system’s purpose and functionality. Mobile phones and tablets also run operating systems such as Android, these smart devices use a layer on top of what is Linux as the true operating system. 
Windows has had variations. [2],3] 
“Windows 95/98/Me” being different to “Windows NT/2000/XP/Vista/Windows 7/8/9/10”. With “Windows 2000/XP/Vista/Windows 7” being like their predecessor windows 98, Windows 8 was criticized as the Graphical User Interface (GUI) had a different look and feel, seeing some of these changes revered in Windows 10 and 11 in addition to other improvements.  

Devices such as printers, files, email services user network to access shared resources. Especially used in organizations, more and more in the modern world as we’re in constant communication. Large data centers tend to use Linux-based Oss, even windows back up onto Linux servers and can coexist.  

Additional devices include routers and switches which run on internetworking. Naturally Oss facilitates necessary functionality through software, allowing management, operation and configuration of network devices. Largely used to direct and control data traffic, connection management and hopefully smooth communication network operation. 


1st Gen. OSs: Approx. 1940s to 1950s: Punch cards and Single Job Processing
2nd Gen. OSs: Approx. 1950s to 1960s: Transistors and Batch Processing
3rd Gen. OSs: Approx. 1960s – 1970s: Multiprogramming
4th Gen. OSs: Approx. 1970s – 1980s: Microprocessors & Personal Computers
5th Gen. OSs: Approx. 1980s - 2000s: Networked Computing and GUIs 
6th Gen. OSs: Approx. 2000s - Present: Mobile and Cloud Computing 
7th Gen. OSs: Present – Future Now: IoT & Edge Computing, AI & Quantum Computing.


	[bookmark: _Toc164972899]Evidence of engagement with 1 online certified course 
[bookmark: _Toc164972900]Cisco Course: Linux Unhatched
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[bookmark: _Toc165037043]Figure 38 Linux Unhatched Working Directory
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Command Prompt

Microsoft Windows [Version 16..19045.3936] ~
(c) Microsoft Corporation. All rights reserved.

C: \WINDOMS \system32>Taskmgr

+ \WINDOWS \system32>Per-fmon

+ \WINDOWS\system32>Per-fmon/rel

C: \WINDOMS\system32>Eventvur

+ \WINDOWS \ system32>Resmon

+ \WINDOWS\system32>
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licrosoft Windows [Version 10.0.22000.2538]
() Microsoft Corporation. All rights reserved.

“:\Users\siane>tasklist

mage Name PID Session Name Session#  Mem Usage

ystem Idle Process 0 Services [ 8 K
ystem 4 Services 0 3,876 K
ecure System 136 Services 0 31,404 K
Registry 208 Services 0 44,192 K
inss . exe 596 Services 0 200 K
srss.exe 796 Services 0 2,724 K
ininit.exe 1012 Services 0 2,792 K
ervices.exe 8 Services 0 7,932 K
salso.exe 780 Services 0 1,448 K
sass. exe 548 Services 0 21,736 K
vchost . exe 1120 Services 0 32,576 K
ontdrvhost. exe 1140 Services 0 872 K
IUDFHost . exe 1196 Services 0 7,092 K
vchost . exe 1256 Services 0 26,020 K
IUDFHost . exe 1332 Services 0 2,256 K
vchost . exe 1408 Services 0 5,592 K
vchost . exe 1724 Services 0 2,884 K
vchost . exe 1732 Services 0 1,368 K
vchost . exe 1748 Services 0 2,460 K
vchost . exe 1756 Services 0 4,776 K
vchost . exe 1860 Services 0 5,760 K
vchost . exe 1884 Services 0 5,412 K
vchost . exe 1896 Services ° 5072 K
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&8 Task Manager - o X
File Options View
Processes Performance App history Startup Users Details Services
- 15% 92% 5% 0%
Name Status CPU|  Memory Disk | Network
Apps (6)
> @ Google Chrome (17) 02% 9586MB  20MB/s  0.1Mbps
> (@ Microsoft PowerPoint (32 bit) (3) 0% 2268MB  OMB/s  OMbps
> il Microsoft Word (32 bit) (3) 05% 1630MB  OMB/s  OMbps
> [l snipping Tool 06%  239MB  0.1MB/s  OMbps
> [k Task Manager 08%  328MB  OMB/s  OMbps
> T Windows Explorer 12%  782MB 03MB/s  OMbps
Background processes (115)
> [ Acrobat Update Service (32 bit) 0% 01MB  OMB/s  OMbps
[] AggregatorHost.exe 0% 05MB  OMB/s  OMbps
> [ Alienware Command Center (3) 0% 58MB  OMB/s  OMbps
> [@] Antimalware Service Executable 10%  1380MB  0.1MB/s  OMbps
] Application Frame Host 0% 13MB  OMB/s  OMbps

. Fewer details

End task
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File Options View
Processes Performance App history Startup Users Details Services
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Name Status CPU|  Memory Disk | Network
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> @ Google Chrome (17) 02% 9586MB  20MB/s  0.1Mbps
> (@ Microsoft PowerPoint (32 bit) (3) 0% 2268MB  OMB/s  OMbps
> il Microsoft Word (32 bit) (3) 05% 1630MB  OMB/s  OMbps
> [l snipping Tool 06%  239MB  0.1MB/s  OMbps
> [k Task Manager 08%  328MB  OMB/s  OMbps
> T Windows Explorer 12%  782MB 03MB/s  OMbps
Background processes (115)
> [ Acrobat Update Service (32 bit) 0% 01MB  OMB/s  OMbps
[] AggregatorHost.exe 0% 05MB  OMB/s  OMbps
> [ Alienware Command Center (3) 0% 58MB  OMB/s  OMbps
> [@] Antimalware Service Executable 10%  1380MB  0.1MB/s  OMbps
] Application Frame Host 0% 13MB  OMB/s  OMbps

. Fewer details

End task
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File Options View
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Administrator: Command Prompt

Microsoft Windows [Version 16..19045.3936]
(c) Microsoft Corporation. All rights reserved.

C:\Users\soac-azure>dir
Volume in drive C is Windous
Volume Serial Number is 82C5-5B50

Directory of C:\Users\soac-azure

61/26/2624 11:02 AH  <DIR>
61/26/2624 11:02 AM  <DIR> -
61/26/2624 11:06 AM  <DIR> 3D Objects
61/26/2624 11:06 AM  <DIR> Contacts
61/26/2624 11:06 AM  <DIR> Desktop
61/26/2624 11:06 AM  <DIR> Documents
61/26/2624 11:06 AM  <DIR> Dounloads
61/26/2624 11:06 AM  <DIR> Favorites
61/26/2024 11:06 AM  <DIR> Links
61/26/2624 11:06 AM  <DIR> Music
61/26/2624 11:02 AM  <DIR> Onebrive
61/26/2024 11:02 AM  <DIR> Pictures
61/26/2624 11:06 AM  <DIR> Saved Games
61/26/2024 11:01 AM  <DIR> Searches
61/26/2624 11:06 AM  <DIR> Videos

© File(s) © bytes

15 Dir(s) 110,917,167,712 bytes free

C:\Users\soac-azure>mkdir test

:\Users\soac-azure>dir
Volume in drive C is Windous
Volume Serial Number is 82C5-5B50

Directory of C:\Users\soac-azure

62/12/2624 ©2:41 PH  <DIR>
62/12/2624 ©2:41 PH  <DIR> -
61/26/2624 11:06 AM  <DIR> 3D Objects
61/26/2624 11:06 AM  <DIR> Contacts
61/26/2624 11:06 AM  <DIR> Desktop
61/26/2624 11:06 AM  <DIR> Documents
61/26/2624 11:06 AM  <DIR> Dounloads
61/26/2624 11:06 AM  <DIR> Favorites
61/26/2624 11:06 AM  <DIR> Links
61/26/2624 11:06 AM  <DIR> Music
61/26/2624 11:02 AM  <DIR> Onebrive
61/26/2024 11:02 AM  <DIR> Pictures
61/26/2624 11:06 AM  <DIR> Saved Games
61/26/2624 11:01 AH  <DIR> Searches
62/12/2624 ©2:41 PH  <DIR> test
61/26/2624 11:06 AM  <DIR> Videos

© File(s) © bytes

16 Dir(s) 110,884,655,104 bytes free

C:\Users\soac-azure>_
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Battery report

COMPUTER NAME
SYSTEM PRODUCT NAME
BlOS

05 BUILD

PLATFORM ROLE
CONNECTED STANDBY
REPORT TIME

Installed batteries

NAME
MANUFACTURER
SERIAL NUMBER
CHEMISTRY
DESIGN CAPACITY

FULL CHARGE CAPACITY
CYCLE COUNT

Recent usage

START TIME
2024-04-22 21:54:00
2024-04-23 00:29:00

00:33:37

Users\siane>powercfg /batteryreport
Battery life report saved to file path

C:\Users\siane\battery-report.html.

LAPTOP-KIELY
Dell Inc. G3 3590
1210 04/10/2023

C:\Users\siane>

22000.1.amd64fre co_release.210604-1628

Mobile
Supported
2024-04-25 21:37:32

BATTERY 1
DELL PN1VN96
SMP

3706

Lip

51,004 mWh

27,656 mWh

STATE SOURCE
Active AC

Connected standby ~ AC
Active AC

CAPACITY REMAINING

99%
99 %
99%

27,485 mWh
27,485 mWh
27,485 mWh
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\Users\siane>rmdir test

\Users\siane>dir
Volume in drive C is 0S
Volume Serial Number is 7@9C-83C5

Directory of C:\Users\siane

5/04/2624 22:11  <DIR>
4/16/2622 18:06  <DIR> .

17/04/2622 17:51  <DIR> -cricut-design-space
17/07/2622 12:27  <DIR> -ms-ad

)8/01/2620 23:05  <DIR> ~origin

13/01/2623 14:55 176 .packettracer

)8/01/2620 23:05  <DIR> -QthebEngineProcess
2/04/2621 18:16  <DIR> 3D Objects

)8/01/2620 23:14  <DIR> ansel

5/04/2624  21:37 211,099 battery-report.html
2/08/2621 13:38 151 BullseyeCoverageError. txt
13/01/2623 15:52  <DIR> Cisco Packet Tracer 8.2.6
0/67/2622 11:44  <DIR> Contacts

6/03/2624 21:67  <DIR> Desktop

)8/01/2624 22:05  <DIR> Documents

4/04/2624 17:58  <DIR> Dounloads

9/67/2622 11:44  <DIR> Favorites

6/11/2620 22:01  <DIR> Games

9/67/2622 11:44  <DIR> Links

4/12/2623 19:02  <DIR> Microsoft

9/67/2622 11:44  <DIR> Music

7/01/2624 17:00  <DIR> Onedrive

5/04/2624 15:23  <DIR> Onebrive - University of Wales Trinity Saint David
8/12/2623 18:25  <DIR> Pictures

)3/05/2623 19:01  <DIR> PycharmProjects
14/67/2619 10:39  <DIR> Roaming

9/67/2622 11:44  <DIR> Saved Games

0/67/2622 11:44  <DIR> Searches

6/03/2623 16:08  <DIR> source

0/67/2022
)2/10/2022

24 <DIR> Videos
152 <DIR> Zomboid

3 File(s) 211,426 bytes

28 Dir(s) 13,759,662,688 bytes free

\Users\siane>
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\Users\siane>rmdir test

\Users\siane>dir
Volume in drive C is 0S
Volume Serial Number is 7@9C-83C5

Directory of C:\Users\siane

5/04/2624 22:11  <DIR>
4/16/2622 18:06  <DIR> .

17/04/2622 17:51  <DIR> -cricut-design-space
17/07/2622 12:27  <DIR> -ms-ad

)8/01/2620 23:05  <DIR> ~origin

13/01/2623 14:55 176 .packettracer

)8/01/2620 23:05  <DIR> -QthebEngineProcess
2/04/2621 18:16  <DIR> 3D Objects

)8/01/2620 23:14  <DIR> ansel

5/04/2624  21:37 211,099 battery-report.html
2/08/2621 13:38 151 BullseyeCoverageError. txt
13/01/2623 15:52  <DIR> Cisco Packet Tracer 8.2.6
0/67/2622 11:44  <DIR> Contacts

6/03/2624 21:67  <DIR> Desktop

)8/01/2624 22:05  <DIR> Documents

4/04/2624 17:58  <DIR> Dounloads

9/67/2622 11:44  <DIR> Favorites

6/11/2620 22:01  <DIR> Games

9/67/2622 11:44  <DIR> Links

4/12/2623 19:02  <DIR> Microsoft

9/67/2622 11:44  <DIR> Music

7/01/2624 17:00  <DIR> Onedrive

5/04/2624 15:23  <DIR> Onebrive - University of Wales Trinity Saint David
8/12/2623 18:25  <DIR> Pictures

)3/05/2623 19:01  <DIR> PycharmProjects
14/67/2619 10:39  <DIR> Roaming

9/67/2622 11:44  <DIR> Saved Games

0/67/2622 11:44  <DIR> Searches

6/03/2623 16:08  <DIR> source

0/67/2022
)2/10/2022

24 <DIR> Videos
152 <DIR> Zomboid

3 File(s) 211,426 bytes

28 Dir(s) 13,759,662,688 bytes free

\Users\siane>
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\Users\siane>dir

\Users\siane>mkdir test

Volume in drive C is 0S
Volume Serial Number is 7@9C-83C5

Directory of C:\Users\siane

5/04/2624 <DIR>
4/16/2622 <DIR>
17/04/2622 <DIR>
17/07/2622 <DIR>
)8/01/2620 <DIR>
13/01/2623

)8/01/2620 <DIR>
2/04/2621 <DIR>
)8/01/2620 <DIR>
5/04/2624

2/08/2621

13/01/2623 <DIR>
9/07/2622 <DIR>
6/03/2624 <DIR>
)8/01/2624 <DIR>
4/04/2624 <DIR>
9/07/2622 <DIR>
)6/11/2620 <DIR>
9/07/2622 <DIR>
4/12/2623 <DIR>
9/07/2622 <DIR>
7/01/2624 <DIR>
5/04/2624 <DIR>
8/12/2623 <DIR>
)3/05/2023 <DIR>
14/07/2619 <DIR>
9/07/2622 <DIR>
9/07/2622 <DIR>
6/03/2623 <DIR>
5/04/2624 <DIR>
9/07/2622 <DIR>
)2/16/2022  21: <DIR>

3 File(s)
29 Dir(s)

\Users\siane>

176

211,099
151

211,
13,761,703,936 bytes free

-cricut-design-space
-ms-ad

~origin
-packettracer.
-QthebEngineProcess
3D Objects

ansel
battery-report..htnl
BullseyeCoverageError. txt
Cisco Packet Tracer 8.2.6
Contacts

Desktop

Documents
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Favorites

Games

Links

Microsoft

Music

Onedrive

Onebrive - University of Wales Trinity Saint David
Pictures
PycharmProjects
Roaming

Saved Games
Searches

source

test

Videos

Zomboid

426 bytes
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\Users\siane>dir

\Users\siane>mkdir test

Volume in drive C is 0S
Volume Serial Number is 7@9C-83C5

Directory of C:\Users\siane

5/04/2624 <DIR>
4/16/2622 <DIR>
17/04/2622 <DIR>
17/07/2622 <DIR>
)8/01/2620 <DIR>
13/01/2623

)8/01/2620 <DIR>
2/04/2621 <DIR>
)8/01/2620 <DIR>
5/04/2624

2/08/2621

13/01/2623 <DIR>
9/07/2622 <DIR>
6/03/2624 <DIR>
)8/01/2624 <DIR>
4/04/2624 <DIR>
9/07/2622 <DIR>
)6/11/2620 <DIR>
9/07/2622 <DIR>
4/12/2623 <DIR>
9/07/2622 <DIR>
7/01/2624 <DIR>
5/04/2624 <DIR>
8/12/2623 <DIR>
)3/05/2023 <DIR>
14/07/2619 <DIR>
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3 File(s)
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Onebrive - University of Wales Trinity Saint David
Pictures
PycharmProjects
Roaming

Saved Games
Searches

source

test

Videos

Zomboid

426 bytes




image24.png
\Users\siane>help dir

isplays a list of files and subdirectories in a directory.

IR [drive:][path][filename] [/A[[:]attributes]] [/8] [/C] [/D] [/L] [/N]
[/0[[:]sortorder]] [/P] [/Q] [/R1 [/S] [/TL[:]timefield]] [/W] [/X] [/4]

[drive:][path][filename]

s
attributes

Vi
c

m
i
n
70
sortorder

Vid
79
R
s
s
timefield

m
%

/a

Specifies drive, directory, and/or files to list.

Displays files with specified attributes.

D Directories R Read-only files

H Hidden files A Files ready for archiving
S system files I Not content indexed files
L Reparse Points 0 Offline files

- Prefix meaning not

Uses bare format (no heading information or summary).
Display the thousand separator in file sizes. This is the
default. Use /-C to disable display of separator.
sSame as wide but files are list sorted by column.
Uses lowercase.
New long list format where filenames are on the far right.
List by files in sorted order.

N By name (alphabetic) S By size (smallest first)
E By extension (alphabetic) D By date/time (oldest first)
G Group directories first - Prefix to reverse order

Pauses after each screenful of information.

Display the owner of the file.

Display alternate data streams of the file.

Displays files in specified directory and all subdirectories.
Controls which time field displayed or used for sorting

C Ccreation

A Last Access

W Last Written

Uses wide list format.

This displays the short names generated for non-8dot3 file
names. The format is that of /N with the short name inserted
before the long name. If no short name is present, blanks are
displayed in its place.

Displays four-digit years

witches may be preset in the DIRCHD environment variable. Override
reset switches by prefixing any switch with - (hyphen)--for example, /-W.

\Users\siane>
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B Administrator: Command Prompt

\Users\soac-azure>color bf

\Users\soac-azure>color b8

\Users\soac-azure>.,
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Administrator: Command Prompt

\Users\soac-azure>ipconfig

indows IP Configuration

hernet adapter Ethernet 4:

Connection-specific DNS Suffix xzpuulbagolunpnrn2s33kugsd. zx. internal . cloudapp . net
Link-local TPv6 Address . . . : feB0::2e88:8a0e:0b7F:3035%10

Pv4 Address. . . . . . . ... .: 192.168.160.99

Subnet Mask . 255.255.254.6

Default Gateway . 192.168.160.1

\Users\soac-azure>
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Administrator: Command Prompt

C:\Users\soac-azuresuhoami
jmguldazure\soac-azure

C:\Users\soac-azure>
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dministrator: Command Prompt

C:\Users\soac-azure>netstat

Active Connections

Proto Local Address Foreign Address state
TCP  192.168.106.96:3389  2.28.113.118:55949 ESTABLISHED
TCP  192.168.106.96:50566  20.90.152.133:https  ESTABLISHED
TCP  192.168.106.96:50658  20.90.152.133:https  ESTABLISHED
TCP  192.168.106.96:50682  168.63.129.16:32526  ESTABLISHED
TCP  192.168.100.90:50686  168.63.129.16:http  ESTABLISHED
TCP  192.168.100.96:50607  168.63.129.16:32526  ESTABLISHED
TCP  192.168.100.96:52858  168.63.129.16:http  TIME_WAIT

TCP  192.168.106.96:52042 13.60.239.74:https  ESTABLISHED

C:\Users\soac-azure>
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mmand Prompt

Users\soac-azure>tasklist

Inage Name PID Session Name Session#  Mem Usage

system Idle Process © Services ° 8 K
System 4 Services ° 152 K
Secure System 56 Services e 39,124 K
Registry 104 Services e 17,764 K
smss . exe 508 Services ° 1,176 K
csrss.exe 628 Services ° 4,328 K
sininit.exe 764 Services ° 5,096 K
csrss.exe 712 Console 1 3,616 K
rinlogon.exe 860 Console 1 9,146 K
services.exe 848 Services o 13,8712K
Lsalso.exe 856 Services ° 2,480 K
lsass.exe 876 Services o 18,000 K
svchost .exe 1000 Services o 28,008 K
fontdrvhost . exe 76 Console 1 2,936 K
fontdrvhost . exe 248 Services ° 3,072 K
svchost .exe 600 Services o 14,676 K
svchost .exe 960 Services ° 9,576 K
LogonUT .exe 1096 Console 1 47,304
dum. exe 1104 Console 1 39,376 K
svchost .exe 1232 Services o 87,884 K
svchost .exe 1286 Services ° 3,828 K
svchost .exe 1392 Services ° 8,628 K
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isedge. exe
isedge. exe

isedge. exe

isedge. exe

Schost . exe
ShellExperienceHost . exe
untimeBroker. exe
Svchost .exe
rextInputHost . exe
nd.exe

onhost .exe

nedrive. exe
honeExperienceHost .exe
ticrosoft. Sharepoint.exe
svchost .exe

0tepad. exe

IsMpEng . exe

iisSrv. exe
Jser00BEBroker . exe
Svchost .exe

Svchost .exe
islinstaller.exe
Svchost .exe
asklist.exe

miPrvSE . exe

\Users\soac-azure>o
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13,776
286,884
11,524
9,340
26,016
9,716
10,316
8,280
9,284

9,796
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Users\soac-azure>tasklist

Inage Name PID Session Name Session#  Mem Usage

system Idle Process © Services ° 8 K
System 4 Services ° 152 K
Secure System 56 Services e 39,124 K
Registry 104 Services e 17,764 K
smss . exe 508 Services ° 1,176 K
csrss.exe 628 Services ° 4,328 K
sininit.exe 764 Services ° 5,096 K
csrss.exe 712 Console 1 3,616 K
rinlogon.exe 860 Console 1 9,146 K
services.exe 848 Services o 13,8712K
Lsalso.exe 856 Services ° 2,480 K
lsass.exe 876 Services o 18,000 K
svchost .exe 1000 Services o 28,008 K
fontdrvhost . exe 76 Console 1 2,936 K
fontdrvhost . exe 248 Services ° 3,072 K
svchost .exe 600 Services o 14,676 K
svchost .exe 960 Services ° 9,576 K
LogonUT .exe 1096 Console 1 47,304
dum. exe 1104 Console 1 39,376 K
svchost .exe 1232 Services o 87,884 K
svchost .exe 1286 Services ° 3,828 K
svchost .exe 1392 Services ° 8,628 K
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Loading.

jelcome to JS/Linux (i586)

se "

vflogin username’ to connect to your account.

fou can create a new account at https://vfsync.org/signup .

se "

export_file filename’ to export a file to your computer.

[Inported files are written to the home directory.

pud

hello.js  readme.txt

hello.js  readme.txt testdir

cd testdir
‘touch testfile.txt
chmod +rwx testfile.txt
cat testfile.txt

1s -1

rm -r testdir

cd
rm -r testdir
1s

history
clear
history
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Jsh: cd/: not found
localhost:~# cd..

fsh: cd/
localhost:~# 1s

pench.py  hello.c hello.js  readme.txt
localhost:~# cd home

cd: can't cd to home: No such file or directory
localhost:~# mkdir testdir

hello.js  readme.txt testdir

‘touch testfile.txt
localhost:~/testdir# chmod +rux testfile.txt
localhost:~/testdir# ""Cho "Hello World!™ > testfile.txt’
[localhost:~/testdir# echo "Hello World!™ ?> testfile.txt
localhost:~/testdir# cat testfile.txt

lello World! 2

localhost:~/testdir# rm -R testdir

rm: can’t remove ‘testdir’: No such file or directory

[localhost:~/testdir# echo "Well done me :0)"
je11 done me :0)
[Localhost:~/testdir#
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O st

Loading. ...
jelcome to JS/Linux (i586)

Use “vflogin username’ to connect to your account.
‘ou can create a new account at https://vfsync.org/signup .
Use "export_file filename’ to export a file to your computer.
[Inported files are written to the home directory.

localhost:~# 1s
pench.py  hello.c hello.js  readme.txt
localhost:~# cd home
Jsh: cd: can't cd to home: No such file or directory
touch file.txt
echo "Hello World" > file.txt
cat file.txt

1s -1

root root 5 2020 bench.py
root root 19 14:52 file.txt
root root 3 2020 hello.c
root root 26 2020 hello.js

1 root root 5 2020 readme.txt

chmod +x file.txt

chmod 755 file.txt

1s -1

root 5 2020 bench.py
root 19 14:52

root 3 2020 hello.c
root 26 2020 hello.js
root 5 2020 readme.txt





image36.png
B C:\Users\siane\OneDrive - University of Wales Trinity Saint David\Documents\Level 4\Year 2\L4 - Comp Architecutre
File Edit Search View Encoding Llanguage Settings Tools Macro Run Plugins Window ?

cHHERGR| shk e csEEIHT1E2EBA:

Title: Bat Practice
11 comment
Echo Hello World!

Pause

o |set name=sian

10 |set /A age=30

11 Jecho éname®

12 |echo sages

13 |set info=My Neme is: &namet, Age: kage®, my 20s are over
14 Jecho ®infor

16 |pause

18 |set /A a=8
15 |set /A b=

21 Jecho a = sa®
22 Jecho b = @bk

24 |set /Asum=2+b
25 |Jecho Sum = &sumt

26

27 pause

28

29 Goto CodeJump

30 Echo this is skipped over & won't output
0 |ccodenm

32 Echo Jump Success!

33

34 Pause

35

36 |Echo Wnat is your name?
37 |set /p Input=Name:

38 |Echo so #inputs if your name?

39 |Echo 1 For ves

40 |Echo 2 For No

41 |set /p Input=Answer

42 |if #Inputé==1 (echo Thank you) else (goto Name)

Batch file
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B C:\Users\siane\OneDrive - University of Wales Trinity Saint David\Documents\Level 4\Year 2\L4 - Comp Architecutre
File Edit Search View Encoding Llanguage Settings Tools Macro Run Plugins Window ?

cHHERGR BB e ns s EEIH1E2EBA

0 1 E o forop oo

1 JeEcho off

2 |set NameArray[0]=Fred

3 |set NameArray[1]=Bob

4 |set NemeArray[2]=Claire
5

€

7

8

Set NameArray([3]=Dave
Echo NameArray([0]=¢NameArray [0]%
Echo NameArray([3]=iNameArray[3]%
Echo NameArray([4]=¢NameArray[4]%

9 |::Rem Assign new value
10 |Set NameArray[3]=Debra
1 Echo Assign new value to NameArray[3]:
12 Echo NameArray([3]=¢NameArray[3]%
13
14 |Pause
15

16 |JFor #&x in (12 3 4) do (
17 |Echo wex

BCI 1)

19

20 |Pause

21

22 |::Main Script

23 |Echo Function, are you there?
24 |call :function_echo
25 |Exit /B

26

27 |:tunction ecno

28 [Echo Yes, Hello my friend
29 Pause

30

31 |call :recurn_function returnl return2

32 |Echo Function, what have you got for me?

33 |Echo éreturni® Cheese and #return2® Crackers.
34 |Echo Yum :) Diolch yn fawr iawn!

35 Pause

36 Exit /B

37

s |cretuen_runceion
39 Set &~

40 Set %-~2=10

41

42 Exit /B

43
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Hello World!
press any key to continue

Sian
36

ly Name is: Sian, Age: 36, my 265 are over :(
press any key to continue

2 - 8

b - 8

Sum = 16

press any key to continue

Jump Succes:
press any key to continue
ihat is your name?
Name:Sian Kiely

so sian Kiely if your name?
1 For Yes

2 For No

Answer1

Thank you

press any key to continue
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NameArray[0]=Fred
NameArray[3]-Dave

NameArray[4]=

pssign new value to NameArray[3]:
NameArray[3]-Debra

press any key to continue .

1

2
3
s
Press any key to continue .

Function, are you there?

es, Hello my friend

Press any key to continue .

The system cannot find the batch label specified - return_function
Function, what have you got for me?

heese and Crackers.

un :) Diolch yn fawr iaun!

press any key to continue .

The syntax of the command is incorrect.

The syntax of the command is incorrect.

es, Hello my friend

press any key to continue .
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Hello World
fello World :)

1i, my name is Slim and T am 30 years old.
!

3

10

fhat is your name?

Shady

Hello, Shady

enter Username? SlimShady

four Username is: SlimShady

Suess number between 1 and 202:

d

Number 7 is not the correct number.

_ Shopping list: |

Cheese

Crackers

Grapes

Apples

enter the secret word to exit the program
olease

<< WRONG HAHA. Try again. >>

enter the secret word to exit the program

oxit]]
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¢1[bin/bash

¢single line comment
cho 'Hello World :)'

#Variable

2cho $VarString $VarName and I am $VarAge years oldll

let a=2+2]
cho $a

expr 5 + 5
fUser input

cho "What is your name?"
~ead Rapper_name
cho "Hello, @Rapper_name"

-ead p "Enter Username? " vName
=cho "Your Username is:" $vllame

#if-then-else
-cho  "Guess number between 1 and 207
~cad number

if [ $number -eq 7 1;

then

eho “"Number $number is not the correct number.™

cut
Paste

Help
Exit

Write Out Where Is
Read File Replace

il Execute
B Justify

Location
Go To Line

Undo
Redo

Set Mark
Copy
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Enter the secret word to exit the program:
please
<< WRONG HAHA. Try again. >>
Enter the secret word to exit the program:
exit
Congratulation:
Sunshine :o)
Array of Sunshine :o)
Sunny
Sunshine in Wales
Can you code in Bash?
Yes/No? :No
It's casy. Let's start learning.
t's your name?
5
T IS YOUR NAME?
Buddy. What's your Name?
Bash. Hi Buddy!
Adding Users to the System
2dding user: Bob_Smith
Password: Smith
Added: Bob Smith as Project Manager.

You're Free.
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Enter the secret word to exit the program:
please
<< WRONG HAHA. Try again. >>
Enter the secret word to exit the program:
exit
Congratulation:
Sunshine :o)
Array of Sunshine :o)
Sunny
Sunshine in Wales
Can you code in Bash?
Yes/No? :No
It's casy. Let's start learning.
t's your name?
5
T IS YOUR NAME?
Buddy. What's your Name?
Bash. Hi Buddy!
Adding Users to the System
2dding user: Bob_Smith
Password: Smith
Added: Bob Smith as Project Manager.

You're Free.
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Adding Users to the System
Adding user: Bob_Smith
Password: Smith

Added: Bob Smith as Project Manager.

Adding user: Debra_Jones

Password: Jones
Added: Debra Jones as Semior Developer.

Adding user: Claire Davis

Password: Davis
Added: Claire Davis as UI Developer.
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Program finished with exit code 0
press ENTER to exit console.[]
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Adding Users to the System
Adding user: Bob_Smith
Password: Smith

Added: Bob Smith as Project Manager.

Adding user: Debra_Jones

Password: Jones
Added: Debra Jones as Semior Developer.

Adding user: Claire Davis

Password: Davis
Added: Claire Davis as UI Developer.
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Program finished with exit code 0
press ENTER to exit console.[]
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Welcome to

Linux Unhatched!

Welcome!

Hello, and welcome to the NDG Linux Unhatched Module! We are very excited to offer you this short introduction to the world of
Linux. Before you get started. we would like to take the opportunity to explain the intent and scope of this module

Do not be concerned f you have little or no Linux experience. This module is designed as an introduction for beginning learners
without previous Linux training. If you find this material useful, you may consider continuing with our or
courses to build additional knowledge. Additional information regarding these courses can be found

at the end of this module

As you may already be aware, the Linux kemel has found s way into an incredible number of diverse systems. It can now be
found in everything from automabiles to rockets, watches to televisions, and netbooks to the fastest supercomputers. Linux
only accounts for a relatively small percentage of the operating systems found on deskiop computers, but has gained
widespread use in servers, Intemet of Things (IoT) devices, networking equipment, smartphones, and many other devices you
may not think of as even being computers. From the home router providing your Intemet connection to the server thi
hosted on, its likely that multiple Linux powered devices are currently enabling you to read this page

urse is

We hope that you find the NDG Linux Unhatched Module helpful. Congratulations on taking your first steps into the world of
Linuxt

>_ Ubuntu PC

* starting domain name service... bind9
Welcome to Ubuntu 14.@4 LTS (GNU/Linux 4.4.0-101-generic x86_64)

* pocumentation: https://help.ubuntu.com/
The programs included with the Ubuntu system are free software;
the exact distribution terms for each program are described in the

individual files in /usr/share/doc/*/copyright.

Ubuntu comes with ABSOLUTELY NO WARRANTY, to the extent permitted by
applicable law.

This lab has two user accounts (username :: password )

netlab123
netlab123

Press the key to begin. ..

~$|
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» * starting domain name service... bind9
21 Objectives

is content aligns to various Exam 010-160 objectives. Please note that Linux Unhatched is Welcome to Ubuntu 14.e4 LTS (GNU/Linux 4.4.0-101-generic x86_64)
designed to be an exploratory module for beginners which aligns to various LPI Linux Essentials objectives, but is no

iesigned to be a comprehensive exam preparation module. For more information click on the Objectives tab

* Documentation: https://help.ubuntu.com/

The programs included with the Ubuntu system are free software;
the exact distribution terms for each program are described in the
individual files in /usr/share/doc/*/copyright.

 Asked Quest

it Feact

Start Tour

. !
mm Welcome!

Ubuntu comes with ABSOLUTELY NO WARRANTY, to the extent permitted by

applicable law.
Virtual Machines

To the right of the content you've been provided a Linux virtual machine to practice your skills on. All of the examples in I
this course were created on our machines and we encourage you to try them outl Be aware that the output you see on the )
command line interface will not always match the example in content exactly This lab has two user accounts (username :: password )

netlab123

Options netlab123

Press the key to begin





image52.png
i
i
I

141
142

@ Save.

Navigating Basic

Command Syntax

Basic Command Syntax

This module deals exclusively with the CLI or Command Line Interface, rather than a GUI or Graphical User Interface you may
be familiar with. The CLI terminal is a powerful tool that is often the primary method used to administer small low-power
devices, extremely capable cloud computing servers, and everything in between. A basic understanding of the terminal is
essential to diagnosing and fixing most Linux based systems. Since Linux has now become so ubiquitous, even those who plan
on working primarily with systems not utiizing the Linux kemel can benefit from having a basic understanding of the terminal

What is a command? A command is a software program that when executed on the CLI (command line interface), performs an
action on the computer. When you type in a command, a process s run by the operating system that can read input
manipulate data and produce output. A command runs a process on the operating system, which then causes the computer to
perform a job.

To execute a command, the first step is to type the name of the command. Click in the terminal on the right Type 1=
letters L and S) and hit Enter. The result should resemble the example below

(lower

s 1s
Desktop Documents Downloads Music Pictures Public Templates Videos

The name of the command is often based on what it does or what the developer who created the command thinks will best
describe the command's function. For example, the mmand displays a lsting of information about fles. Associating the
name of the command with something mnemonic for what it does may help you to remember commands more easily

* starting domain name service... bind9
Welcome to Ubuntu 14.@4 LTS (GNU/Linux 4.4.0-101-generic x86_64)

* pocumentation: https://help.ubuntu.com/
The programs included with the Ubuntu system are free software;

the exact distribution terms for each program are described in the
individual files in /usr/share/doc/*/copyright.

Ubuntu comes with ABSOLUTELY NO WARRANTY, to the extent permitted by
applicable law.

This lab has two user accounts (username :: password )

netlab123
netlab123

Press the key to begin

$ 1s
Desktop Documents Downloads Music Pictures Public Templates Videos

s 1
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Press the key to begin

sysadmin Videos
sysadmin c Templates
sysadmin Public

$ 1s
Desktop Documents Downloads Music Pictures Public Templates Videos
$ pwd

sysadmin Pictures
sysadmin Masic
sysadmin Downloads
sysadmin Documents
sysadmin Desktop

/home/sysadmin

$ /etc/calendar

Uttimately, commands can use many combinations of options and arguments. The possibilities for each command will be bash: /etc/calendar: Is a directory
unique. Remember the = easter egg?

$ 1s Documents

Y School alpha-second.txt food.txt linux. txt 0s.csv
There are no Easter Eggs in this program. Work alpha-third.txt hello.sh longfile.txt people.csv
Itis possible to alter the behavior of this command using options. See what happens when the v (verbose) option is added: adje(tl‘_'es -txt al[_:ha -txt hidden.txt  newhome.txt  profile.txt
alpha-first.txt animals.txt letters.txt numbers.txt red.txt
&0 Tt = o | :~$ aptitude moo

There really are no Easter Eggs in this program. There are no Easter Eggs in this program.

:~$ 1s -r

videos Templates Public Pictures Music Downloads Documents Desktop
:~$ aptitude -v moo

There really are no Easter Eggs in this program.
:~$ aptitude -vv moo

Didn't T already tell you that there are no Easter Eggs in this program?
:~$ aptitude -vvv moo

s 1

By combining multiple ~v options, we can get a variety of responses

:~§ aptitude —vv moo

Didn't I already tell you cthat there are no Easter Eggs in this program?
$ aptitude —vvv moo

Stop ic!

stop it!

Keep adding -v options to see how many unique responses you can gett
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Content >_ Ubuntu PC

/home/sysadmin

:~$ /etc/calendar
-bash: /etc/calendar: Ts a directory
:~$ ls Documents
School alpha-second.txt food.txt linux.txt 0s.CSV
Work alpha-third.txt hello.sh longfile.txt people.csv
adjectives.txt alpha.txt hidden.txt newhome.txt profile.txt
alpha-first.txt animals.txt letters.txt numbers.txt red.txt
:~$ aptitude moo
There are no Easter Eggs in this program.
10 ~$ 1s -r
1 Priming Working Directory videos Templates Public Pictures Music Downloads Documents Desktop

| :~$ aptitude -v moo
12 In order to discover where you are curres located within the filesystem, the o h 11 i hi
3 prints the working directory, your current location within the filesystem: There really are no Faster fgs in this progran-

B :~$ aptitude -vv moo
Didn't T already tell you that there are no Easter Eggs in this program?
:~$ aptitude -vvv moo

Printing The

Working Directory

ommand can be used. The pwd command

Consider This Stop itl!
Don't tum on your printer just yet! In the early days of computing the command line output would be sent to physical i~
1 printers. This method was replaced by video displays which could display information more quickly. We still use the word /home/sysadmin

ven though the output is just being displayed on your screen.
9 putis S :~$ /etc/calendars$

-bash: /etc/calendars$: No such file or directory

(=1 |

/home/sysacmin

The output of the above command indicates that the user is currently in their home folder, shown in the filesystem below
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Symbol  File Type Description

a directory Afile used to store other files

- regular file Includes readable files, images files, binary files, and compressed files.
1 symboliclink  Points to another file

B socket Allows for communication between processes

e pipe Allows for communication between processes

b block file Used to communicate with hardware

e characterfile  Used to communicate with hardware

The first file a1

g isaregularfile - . while the second file is a directory &

Permissions

Permissions indicate how certain sers can access a file. Keep reading to learn more about permissions

Hard Link Count

1 sys1

‘This number indicates how many hard links point to this file. Hard links are beyond the scope of this module, but are
covered in the course

User Owner

syslog

wns this file. Every time a fle is created, the ownership is automatically assigned to the user who created

:/$ cd / home /systemadmin
:/% pud

:/$ cd Documents

ash: cd: Documents: No such file or directory

:/$ 1s -1 /var/log/

total 824

-rW-r--r-- root 18047 Dec 20
drwxr-x--- adm Dec 20
drwxr-xr-x root Dec 20
-rw-r- adm Apr 26

root Dec 7
utmp Dec 7
adm Apr 26
adm 85083 Dec 20
root 325238 Dec 20
root 32064 Dec 20
drwxr-xr-x root 38 Dec 7
-rW-r----- adm 106 Apr 26
-rW-rW-r-- utmp 292584 Apr 26
-rW-r----- adm 13743 Apr 26
drwxr-xr-x root Apr 11
-rW-rW-r-- utmp 384 Apr 26
/%

alternatives.log
apache2

apt

auth.log
bootstrap. log
btmp

cron.log
dmesg

dpkg. log
faillog

fsck

kern.log
lastlog
syslog
upstart

wtmp
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druxr-xr-x 1 root  root a1
—rw-r- syslog adm 380 auth.log
-rw-r--r-- 1 root root 47816 bootstrap.log
-rw-rw---- 1 root  utmp ) btmp
VI S syslog adm 227 cron.log
-rw-r----- 1 root adm 85083 dmesg
-rw-r--r-- 1 root  root 325238 dpkg.log
-rw-r--r-- 1 root root 32064 faillog
druxr-xr-x 2 root  root 38
VI S syslog adm 106 kern.log
-rw-rw-r-- 1 root  utmp 292584 lastlog
-rw-r----- 1 syslog adm 13743 syslog
druxr-xr-x 2 root  root 6
-rw-rw-r-- 1 root utmp 384 wtmp
sysadmin@localhost:/$ su -
Password:
‘mé) ) root@localhost:~# exit

logout
sysadmin@localhost:/$ sl
-bash: /usr/bin/sl: Permission denied
sysadmin@localhost:/$ su -
Password:
root@localhost:~# sl
root@localhos

h administrative

£ Toggle onscreen keyboard
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Objectives

Linux for Cisco Certified CyberOps Associate

Congratulations on finishing this short introductory Linux course! You have just leamed many Linux concepts that can help you
go further in your IT journey. We highlighted that Linux is everywhere. We also stressed that learning Linux is beneficial for a
wide variety of technology careers. You may consider continuing your IT studies in a variety of areas, including networking, loT
and one of the IT specialties most currently in-demand, cybersecurity.

One of the most important challenges we face in our digital universe today is cybersecurity. There is an increasing amount of
smart devices that can be connected to networks, which is convenient for users who want o stay connected. However. this can
also make networks vulnerable to individuals and organizations who are attempting to gain malicious access to devices and
networks. As a result, the field of cybersecurity is growing and in recent years, training cybersecurity professionals has become
a priority for information technology institutions.

The Cisco Network Academy has developed a certification program to prepare individuals who are interested in a cybersecurity
career path. The Cisco Certified CyberOps Associate certification s designed to provide knowledge of the specific tasks
expected for monitoring information systems. With this in mind, if you are just beginning your IT studies, or if you are interested
in exploring paths in IT, it may be worth noting that there is a demand for professionals trained in Cisco Cerified CyberOps
Associate.
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2 We hope you've enjoyed this brief introduction into the world of Linux. The content contained here aligns to the Linux

e knowledge covered under LPI Linux Essentials exam objectives, but there is 5o much more! Get certfication level Linux skills
m to advance your career!

- NDG Linux Essentials

5 If you're interested in broadening your Linux knowledge, Cisco Networking Academy also offers three Linux courses. NDG
i Linux Essentials is perfect for beginners looking to grasp the basics, while the NDG Linux Series offers beginners more
7 rigorous in-depth coverage.
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Linux for Cisco Certified CyberOps Associate

Congratulations on finishing this short introductory Linux course! You have just leamed many Linux concepts that can help you
go further in your IT journey. We highlighted that Linux is everywhere. We also stressed that learning Linux is beneficial for a
wide variety of technology careers. You may consider continuing your IT studies in a variety of areas, including networking, loT
and one of the IT specialties most currently in-demand, cybersecurity.

One of the most important challenges we face in our digital universe today is cybersecurity. There is an increasing amount of
smart devices that can be connected to networks, which is convenient for users who want o stay connected. However. this can
also make networks vulnerable to individuals and organizations who are attempting to gain malicious access to devices and
networks. As a result, the field of cybersecurity is growing and in recent years, training cybersecurity professionals has become
a priority for information technology institutions.

The Cisco Network Academy has developed a certification program to prepare individuals who are interested in a cybersecurity
career path. The Cisco Certified CyberOps Associate certification s designed to provide knowledge of the specific tasks
expected for monitoring information systems. With this in mind, if you are just beginning your IT studies, or if you are interested
in exploring paths in IT, it may be worth noting that there is a demand for professionals trained in Cisco Cerified CyberOps
Associate.
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