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Introduction
This report will outline the key components of computer operating systems, and whilst examining the more common operating systems, take a closer look at the command line interfaces of both Microsoft Windows, and Linux operating systems, displaying the differences and the similarities of approach and abilities of both systems.


Taks 1 – Key functions of general Operating Systems
The primary function of an operating system is to act as “an intermediary between the hardware and the applications software” University of Rhode Island [1]. To enable the operating system to achieve this goal C. Franklin and C. Pollette[2] list the following categories of processes as defining the core functions. 
[bookmark: _Hlk96079183][image: ]Processor management, is where as stated by GeeksforGeeks [3] “the OS dictates the running order of each of the processes, and the length of time each process has access to the processor.” using a process known as process scheduling.
Memory Management, described by W. Laurence [4] is where the 
“Memory management module performs the task of allocation and de-allocation of memory space to programs in need of this resources”.
Device Management, this is whare as stated by GeeksforGeeks [3] the operating system manages any devices available to the system using their dedicated device drivers. Using an Input/Output controller manages which processes can access which devices and for how long, ensuring the efficient and effective use of all devices.
Storage management, is described by W. Laurence [4] as the process of managing the data storage of the device to ensure that not only is the data that is required by the CPU available when needed to complete the tasks assigned to it, this means ensuring that data is moved from secondary storage locations to primary storage where it can be accessed. This also covers the need to 
“optimize the use of storage devices and to protect the integrity of data for any media on which it resides” GeeksforGeeks [5].
System security management, by using tools such as account controls and passwords TyroCity [6] state that the operating system is able to limit access to the system as a whole and any data held within it, limiting unauthorised access to data, programs and system resources.
TyroCity [6] adds command interrupt handling to the required functions, for this the operating system must balance the demands of all of the processes being run by the system and when the need arises interrupt one process whilst preserving the CPU’s state in order to run another process before reverting to the interrupted process. 
[image: ]Whilst GeeksforGeeks [3] sees file system management as a key function, stating that an operating system is responsible for maintaining a record of file structures and locations along with user settings and file status to ensure that all files stored within the system can be speedily accessed when required, but that that access is only granted to the services that are authorised to have that access. 
One final function which overlaps with many of the other functions is that of resource management which B. Smith [7] describes as the dynamic allocation of system resources including processor cores, and memory pages for the competing computations that are run by the system in order to complete the processes required by the various applications running.



Task 2 – Use of Windows OS CLI commands

There are many commands available through the command prompt here are a few provided by T. Siber[10].
Assoc
[image: ]
Provides a list of known extensions on the system and the associated program used to access the file type.
ipconfig
[image: ]
Provides details on all network adapters connected to the system.
netstat
[image: ]
Provides a list of open ports on a system, as well as listing the state of each port, and the protocol associated with the port.
ping
[image: ]
When used with a network or internet address is a good way of testing if your network is functioning properly and data packets can be sent from one device to another.
tracert
[image: ]
When used with an IP address or domain name this command provides a list of each step a data packet takes between the originator device and the target destination, including how long each step took. This tool is very useful for system administrators to determine where on the network packets are being dropped.
For the next few commands we turn to T. Fisher [11].
arp
[image: ]
When used with the -a suffix, this command displays the current address resolution protocol entries currently listed for the device, giving a picture of all devices connected to the network which have had their address mapped by the device.
cipher
[image: ]
Displays the encryption status of files and folders on NTFS partitions.
color
[image: ]
Allows the user to set the colour of the background and text in the command line interface window.
date
[image: ]
Can be used to display or change the current date.
defrag
[image: ]
Used to defragment the available derives, with the above screenshot listing some of the available options. This tool is less useful with newer solid state drives, but has value with mechanical drives.


For the last few commands we turn to R.Dube[12].
powercfg
[image: ]
Enables the display and control of power settings with the /l suffix producing a list of available power schemes on the system.
systeminfo
[image: ]
Provides information on the operating system, processor, system memory, and network cards.


chkdsk
[image: ]
For this one I had to go into PowerShell as it requires administration rights to run. This utility will check the drives in the system and repair any issues discovered.


Task 3 – Use of Linux OS CLI Commands
For this task I opted to use the Alpine[13] browser based linux shell emulator. The following set of commands were provided by DigitalOcean[14].
pwd
[image: ]
This command displays the current working directory for the user, and is handy for ensuring that the user is where they believe they are in the directory system.
cd
[image: ]
The cd command is used to change directory, using the .. argument changes the working directory up to the directory above the current directory, as shown in the screenshot.
whoami
[image: ]
This command returns the name of the user currently in the terminal, the users name and root directory are the same.


ifconfig
[image: ]
Just as the ipconfig command works for windows the ifconfig displays the network information for a linux based system.
The next set of commands are provided by Alok Naushad [15]
mkdir
[image: ]
The mkdir command is used to create a directory, or folder in the Windows sense, in the current working directory,  by providing an absolute or relative address it is possible to specify a different location.


rmdir 
[image: ]
Just as the mkdir is able to create a directory the rmdir can be used to remove the directory, but this can only be achieved if the directory is already empty. To delete directories with files in them the rm command must be used.
rm
[image: ]
The rm command can be used to remove individual files as shown above or with the addition of the -r argument it can be used to remove directories and any files or child directories contained within.
The final set of commands are provided by Daniel Diaz[16]
ls
[image: ]
The ls command in its simplest form can be used to simply list the contents of the current directory, as shown above adding the -l argument provides much more detail on the individual files and folders.
mv
[image: ]
The mv command con be used to move a file or directory, but can also be used to rename the file or directory, or do both at the same time.
echo
[image: ]
The echo command is used to reproduce defined text within the terminal, which in and of itself may not seem all that useful, but it can be used to print environmental, or predefined variables in the terminal.


[bookmark: _Hlk131428636]Task 4 – Use of Windows OS scripts.
Windows OS scripts or Batch Scripts are described as a file containing a set of batch commands which will be run sequentially often without the need for user interaction, this type of file is useful for launching programs or automating repetitive tasks[17,18,19]. The number of possibilities for the use of batch scripts from running basic repetitive tasks to more complex actions, the limits of which are the same as the limits to which the command prompt itself is limited. Where the scripts come into their own is in the ability to perform multiple lines of code over and over with minimal user interaction.
The following examples are all variations of examples provided from the course study material produced and distributed by James Williams.
Variables
[image: ][image: ]
In this example I have set two variables, name and location and then passed these variables into a string of text.
For Loop
[image: ][image: ]
This example shows a for loop which is set to count from 0 to 20 in multiples of 2
Array.
[image: ][image: ]
|This array shows a list of place names placed in a group under the collective Place Name array, and then prints the array to the terminal window.
Go To, If, and User Input
[image: ][image: ]
[image: ]
This short program uses user input to determine which path the user wants to follow, the if statements are then used to determine which go to command is required to print on screen the correct output, using the Mondays Child poem to create the available choices. Once the cycle has completed the user is returned to the start menu where they may go again or exit the program.


Functions
The following function was provided by trytoprogram.com[20] and provides a simple example of a function.
[image: ][image: ]
This function basically returns two set numbers to complete a statement, and whilst it is worth mentioning that the code above does vary slightly from the original example this is due to a slight spelling mistake included in the original, in line 3 the original example had misspelt the name of the function, preventing it from working. As you can see from the output above a slight change was all that was required to cure this issue.


Task 5 – Use of Linux OS scripts.
Just as with batch scripting, bash scripting[21, 22, 23] takes the all of the functionality of the bash commands available through the Linux terminal, and boosts their ease of use and possible uses by enabling the user to combine commands to be run automatically with little or no user interaction.
The examples below are all variations on the course course material produced and provider by James Williams, with a few of my own slight modifications included.
To display these examples I have opted to use replit.com’s bash console.
Variables
[image: ]
This basic example shows how easy it is to define variables with both text and numerical values. It is worth noting that whilst the text entry requires a single quotation mark on either side to allow the shell to ignore the contents the numeric data does not.
User Input
[image: ]This example builds on the previous one in that it allows the user to input the required data. But as you can see the end result is very similar, it just broadens the possibilities and uses of the output.
If Statement
[image: ]
This simple number guessing game is a good example of how if statements work, and are formatted in bash. If the guess matches the provide number then the if statement is correct and the system outputs the attached message, if as in the screen shot this is not the case then it moves on to the next action. 
Case Statements
[image: ]
Again, a simple example of how you can use the case command to detect exact matches for the expected or required input 
Loops
[image: ]
[image: ]
With these two examples of for loops we can see that they can be used with either text arrays or numerical ranges.
Arrays
Arrays are variables that can contain multiple values simultaneously.
[image: ]
As displayed above the arrays can contain alphanumeric, but also just numeric data and can be called upon either as a group or individually.
Functions 
[image: ]
Functions are a great way of reusing code without retyping it, once entered the code can be called upon to act upon the presented arguments, though the data in the arguments can change at each use the function will continue to treat the arguments in exactly the same way.
Conclusion
After having spent some time looking at what most people consider to be extremely different operating systems, although they both more that meet the requirements of an operating system, and are both very different in their approach to how they present themselves to the user. Microsoft preferring the slightly more limited graphical user interface, whilst offering a more powerful command line and PowerShell interface, it is obvious that they intend for the average user to engage through the graphical interface. Whilst Linux favours the command line interface of the terminal it also offers a graphical interface to users, but yet again it is plain to see that the terminal interface and its bash shell are preferred.
Where these two operating systems start to look more similar is when you compare their independent terminal interfaces, and whilst it is clear that the two have gone down verry different paths when it comes to how they structure their commands and command syntax, the usability of both systems seems to travel in a similar direction with many if not all of the commands, and options available on both systems.
Though I must say that both terminal systems would seem terrifying to the uninitiated, having spent a little time with both I tend personally, to believe that the Linux system is slightly more user friendly, and intuitive. But of course Microsoft has spent a great deal of time convincing us that the graphical interface it offers is the more superior, user friendly offering, which is undeniably true, but that does not mean that it has the better core system. At the end of the day its going to be horses for courses, if you want a simple user experience that doesn’t delve to deep below the surface then Microsoft may be the one, but if you’re a system administrator or someone who likes to go under the bonnet, then the choice becomes far less clear.
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Appendices
i	An Operating system is the software that acts as an interface between computer hardware components and the user, and whilst there are as many operating systems as there are systems to run them on, [24] W. Lawrence groups them into seven main types.
Batch operating systems, described by [25] GeeksforGeeks as a system designed to batch similar types of processes together to speed up the processes, with no direct interaction between the user and system, often used in for payroll, and bank statements.
Multitasking/Time Sharing Operating Systems are systems where 1 processor can be shared by multiple users with each user process being allocated a set time before the system moves to the next user. [25] GeeksforGeeks lists the uses for this type of system as Multics, and Unix.
Multiprocessing Operating System designed to split up tasks to be processed by multiple processors allowing more than one processor to work in conjunction with each other to complete the tasks required, thus increasing speed [27] J.D. Scott Zimmer.
Real Time Operating System, often used by the military or space agencies, has a very fast process to response time due to limited scope for processes, as these systems are designed to do very specific tasks [24] W. Lawrence. 
Distributed Operating Systems are a system of interconnected computers that are capable of sharing their resources with other computers based on the same network, software, files, or even hardware. Often used in Telecommunication and other Networks [26] TeachComputerScience. 
Network Operating System, used to run network servers on the internet due to its ability to run all network functions [24] W. Lawrence.
Mobile Operating System designed to run smartphone, tablets and wearable devices due to low power demands, whilst retaining high usability, increasing the number of tasks we can accomplish on the go [24] W. Lawrence.

ii	The following 5 screenshots were taken at various stages through the process of completing the Cisco course Linux Unhatched.	[image: ]
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Command Prompt

TCP  192.168.1.113:63236  server-108-156-43-176:https ESTABLISHED

:\Users\Tion>ping wiw.google.co.uk

Pinging www.google.co.uk [142.256.186.3] with 32 bytes of data:
Reply from 142.756.180.3: bytes=32 time=42ms TTL-119
Reply from 142.250.180.3: bytes=32 time=3ims TTL-119
Reply from 142.250.180.3: bytes=32 time=3ims TTL-119
Reply from 142.250.180.3: bytes=32 time=3ims TTL-119

Ping statistics for 142.256.180.3:
Packets: Sent = 4, Received = 4, Lost = © (8% loss),
Approximate round trip times in milli-seconds:
Minimum = 31ms, Maximum = 42ms, Average = 33ms

$\Users\Tion>,
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4 Prompt - o

Force using IPV6.
C:\Users\Tion>tracert ww.google.co.uk

Tracing route to www.google.co.uk [142.256.180.3]
over a maximum of 30 hops:

31ms 20ms 29 ms dsldevice.lan [192.168.1.1]
92ms 59 ms 44 ms host-212-158-256-37.dslgh.com [212.158.250.37]
30ms 45ms 45 ms 63.130.104.194

45 ms 46 ms 61 ms 00.255.251.93

4ams  4ams 30 ms 108.170.246.161

47ms 76 ms 44 ms 142.251.54.31

61ms 44 ms 47 ms 1hr25s32-in-f3.1106.net [142.256.180.3]

Naunswne

Trace complete.

C:\Users\Tion>
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. Displays the arp table.

C:\Users\Tion>arp -a

Interface: 192.168.56.1 --- 6x26
Internet Address Physical Address Type
192.168.56.255 FE-FE-FE-FE-FE-FF static
224.0.6.2 01-00-5-00-00-02  static
224.0.6.22 01-00-5-00-00-16  static
224.0.6.251 01-00-5-00-00-fb  static
224.0.6.252 01-00-5-00-00-fc  static
239.255.255.250 01-00-5e-7f-ff-fa  static

Interface: 192.168.1.113 --- €x24
Internet Address Physical Address Type
192.168.1.1 24-91-b1-58-c9-56  dynamic
192.168.1.152 6c-56-97-7F-53-6d  dynamic
192.168.1.163 3c-95-69-55-30-c7  dynamic
192.168.1.182 8c-b8-43-95-52-e7  dynamic
192.168.1.267 a0-de-dc-ca-22-c1  dynamic
192.168.1.236 70-70-23-1F-14-65  dynamic
192.168.1.255 FE-FE-FE-FE-FF-FF static
224.0.6.2 01-00-5-00-00-02  static
224.0.6.22 01-00-5-00-00-16  static
224.0.6.251 01-00-5-00-00-fb  static
224.0.6.252 01-00-5-00-00-fc  static
239.255.255.250 01-00-5e-7f-ff-fa  static

255.255.255.255 FFFFFE-FFFFFF static
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and make sure the disk is unlocked.

:\Users\Tionscipher

Listing C:\Users\Tion\
New files added to this directory will not be encrypted.

U .cache
U . freemind

U .idlerc

U .origin

U .packettracer

U .pencil

U .QtuebEngineProcess

U .VirtualBox

U 3D Objects

U ansel

U Cisco Packet Tracer 7.3.1
U Contacts

U Creative Cloud Files

U Desktop

U Documents

U Favorites

U Links

U OneDrive

U OneDrive - University of Wales Trinity Saint David
U Pictures

U Roaming
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C:\Users\Tion>date
The current date i:
Enter the new date

23/62/2022
(dd-mm-yy)
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C:\Users\Tion>defrag

Defrag <Volumes> <Operations> [<Options>]

Volumes:

/C | /Al1Volumes

On each volume run only the preferred operations from
the given list of operations.

/€ | /VolumesExcept <volume paths>

volume paths

Operations:

/A'| /Analyze

/8 | /BootOptimize
/D | /oefrag

/G | /Tieroptimize
/K | /SlabConsolidate

/U | /Retrim

perform all the given operations on each volume except.
those specified. If the exception list is empty, this
behaves as /AllVolumes.

Specifies the drive letter followed by a colon, mount point
or volume name. Hore than one volume can be specified. Run
all the given operations on each specified volume..

perform analysis.
Perform boot optimization to increase boot performance.
perform traditional defrag (this is the default). On a tiered
volume, traditional defrag is performed only on the Capacity
tier.

On tiered volumes, optimize files to reside on the appropriate
storage tier.

on thinly provisioned volumes, perform slab conpolidation to
increase slab usage efficiency.

on thinly provisioned volumes, perform retrim to release free
slabs. On SSDs perform retrim to improve write performance.
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C:\Users\Tion>pouercfg /2

POWERCFG /COMMAND [ARGUMENTS]

Description:

Enables users to control power settings on a local system.

For detailed command and option information, run "POWERCFG /2 <COMMAND>

Command List:
JLIST, /L

/QUERY, /Q
/CHANGE, /X
/CHANGENAME
/DUPLICATESCHEME
/DELETE, /D
/DELETESETTING
/SETACTIVE, /S

/GETACTIVESCHEME

Lists all power schemes.
Displays the contents of a power scheme.

Modifies a setting value in the current power scheme.
Modifies the name and description of a power scheme.
Duplicates a pover scheme.

Deletes a pover scheme.

Deletes a power setting.

Makes a pover scheme active on the system.

Retrieves the currently active power scheme.
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:\Users\Tionssysteminfo

Host Name:

S Name:
S Version:

S Manufacturer:

S Configuration:

S Build Type:
Registered Ouner:
Registered Organization:
Product ID:

riginal Install Date:
System Boot Time:

System Manufacturer:
System Model:

System Type:
processor(s):

BIOS Version:
Flindows Directory:
System Directory:

Boot Device:

system Locale:

Input Locale:

Time Zone:

Total Physical Memory:

Available Physical Memory:

TION-PC
Microsoft Windows 10 Home
10.6.19042 N/A Build 19042
Microsoft Corporation
standalone Workstation
Multiprocessor Free

Tion

©6326-10600-00600-AA265
25/63/2021, 60:57:43

23/62/2022, 68:57:32

To be filled by 0.E.M.

To be filled by 0.E.M.

x64-based PC

1 Processor(s) Installed.

[61]: AMD64 Family 21 Model 2 Stepping 6 AuthenticAMD ~4335 Mhz
American Megatrends Inc. 1768, €9/64/2013

C: \WINDOWS

C: \WINDOWS\systen32

\Device\Harddiskvolune2

en-gbEnglish (United Kingdom)

en-gb;English (United Kingdom)

(UTC+60:60) Dublin, Edinburgh, Lisbon, London

16,284 M8

6,929 1B
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Administrator: Windos

indows Powershell ~
Copyrignt (C) Microsoft Corporation. All rights reserved.

Try the new cross-platform PowerShell https://aka.ms/pscores
PS C: \WINDOWS\system32> chidsk

The type of the File system is NTFS.
Volume label is Windows.

MARNING! /F parameter not specified.
Running CHKDSK in read-only mode.

Stage 1: Examining basic File system structure
1113856 file records processed.

File verification completed.

Phase duration (File record verification
18062 large File records processed.
Phase duration (Orphan file record recovery]
© bad ile records processed.

Phase duration (Bad File record checking;

18.93 seconds.

: 0.00 milliseconds.

1.21 milliseconds.

Stage 2: Examining File name linkage ...
53896 reparse records processed.
1463454 index entries processed.
Index verification completed.
Phase duration (Index verification): 37.91 seconds.
© unindexed files scanned.
Phase duration (Orphan reconnection): 16.25 seconds.
© unindexed files recovered to lost and found.
Phase duration (Orphan recovery to lost and found): 1.68 milliseconds.
53896 reparse records processed.
Phase duration (Reparse point and Object ID verification): 342.94 milliseconds.

Stage 3: Examining security descriptors ...
Security descriptor verification completed.
Phase duration (Security descriptor verification): 112.69 milliseconds.
174800 data Files processed.
Phase duration (Data attribute verification
CHKDSK is verifying Usn Journal
37402784 USN bytes processed.
Usn Journal verification completed
Phase duration (USN journal verification

1.05 milliseconds.

223.22 milliseconds.

windows has scanned the File system and found no problems.
No further action is required.

233667571 KB total disk space.
228726272 KB in 639513 Files.
434904 KB in 174801 indexes.
'@ KB in bad sectors. "
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localhost:~# pwd
/root
localhost:~#
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localhost:~# cd ..
localhost:/# pwd

localhost: /#
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localhost:~# ifconfig

ethe Link encap:Ethernet Hdaddr ©2:F1:03:F2:28:51
inet addr:10.5.164.108 Bcast:10.5.255.255 Mask:255.255.0.0
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1

collisions:@ txqueuelen:1000
RX bytes:516462 (504.3 KiB) TX bytes:4812 (4.6 KiB)

lo

inet addr:127.0.0.1 Mask:255.0.0.0

UP LOOPBACK RUNNING MTU:65536 Metric:1

errors:@ dropped:@ overruns:@ frame:0
errors:@ dropped:@ overruns:@ carrier:@
‘txqueuelen:1000

RX bytes:@ (0.0 B) TX bytes:0 (0.0 B)

localhost:~# [
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localhost:~# mkdir me
localhost:~# 1s

bench.py  hello.c hello.js  me readme. txt
localhost:~#
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me readme . txt

readme. txt
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localhost:~# 1s
nch.py  hello.c  hello.js
ocalhost:~# rm me.txt
ocalhost:~# 1s
nch.py  hello.c  hello.js
ocalhost:m#

readme. txt

readme . txt
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localhost:~# 1.

s

bench.py  hello.c
localhost:~# 1s -1

localhost:~# |

B

root.
root.
root.
root.

hello.js

EEEE

readme. txt

114 Jul 5
76 Jul 3
22 Jun 26
151 Jul 5

2020 bench.py
2020 hello.c
2020 hello.js
2020 readme.txt
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hello.js  me me.txt readme. txt

hello.js  hello.txt me readme . txt
localhost:~# mv hello.txt /root/me
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localhost:~# echo "Hey there this could be cool”
Hey there this could be cool
localhost:~#
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g

[ Variables bat E3

Feono ott
set name-kris

set locavion-Wales

echo snanes

echo s10cations

set zesslioy name is: Snames, I live in Geds cowntry, Slocationt.
echo sresuicq
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C:\Users\Tion\Desktop>variables.bat
Kris
wales
My name is: Kris, T live in Gods country, Wales.
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5 ForLoop bat E3

T [eecno orr
2 |For /z %%v in (0, 2, 20) do (echo siv)
5 |eavse
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#\Users\Tion\Desktop>ForLoop.bat
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[ Aray bat E3

Gecho off
set PlaceName[0]=Cardiff
set PlaceName[1]=Swansea
set PlaceName [2]=Newport
set PlaceName[3]=Pontypridd
set PlaceName[4]=Bridgend
Echo PlaceName [0
Echo PlaceName[l
Echo PlaceName[2!
Echo PlaceName[3:
Echo PlaceName([4:
Pause
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PlaceName[o.
PlaceName[1
PlaceName[2
[3
[a

J=Cardiff
]=Suansea
J=Newport
]=Pontypridd
]-Bridgend

PlaceName
PlaceName

Press any key to continue
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| MondaysChid bat E3

Gecho off

echo Wnich day of the week were you born?
echo For Honday press 1

echo For Tuesday press 2

eno For Wednesday press 3

echo For Thursday press 4

echo For Friday press s

ccno For Savurday press ©

echo For sunday press 7

Echo To Exit press 5

Set /p Day=
if SDayi—1 goto Nonday
if SDayi=—2 goto Tueaday
if 2Dayi—3 goto Wednesday
if 2Dayi—t goto Thuzsday
if 2Dayi—s goto Friday
£ sDayis goio Sawarday
if wDayi—7 goto Sunday
1% Sbays—s goco HE

echo "Monday's child is fair of face”
Pause

goto :starc

echo "Tuesday’s child is full of grace"
Pause

goto :starc
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35
36
37
E
39
20
a1
a2
a3
aq
a5
6
a7
a8
a5
s0
51
52
53
sq
55
56
57
s
59
a0
61
&2
&
61

65

echo "Wednesday's child is full of woe"
Pause
goto :starc

echo "Thursday's child has far to go”
Pause
goto :starc

echo "Friday's child is loving and giving"
Pause
goto :starc

echo "saturday's child works hard for a living"
Pause
goto :starc

echo "And the child born on the Sabbath day
I bonny and blithe, good and gay"

Pause

goto :starc

echo "Did you find what you wanted? All done for mow?
Pause >nul

Goodbye"
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icrosoft Windows [Version 10.6.19044.2728]
() Microsoft Corporation. ALL rights reserved.

}C:\Users\Tion)(d desktop

:\Users\Tion\Desktop>HondaysChild. bat
hich day of the week were you born?
For Monday press 1

For Tuesday press 2

For Wednesday press 3

For Thursday press 4

For Friday press 5

For Saturday press 6

For Sunday press 7

To Exit press 8

1

"Monday’s child is fair of face”
press any key to continue . . .
Which day of the week were you born?
For Monday press 1

For Tuesday press 2

For Wednesday press 3

For Thursday press 4

For Friday press 5

For Saturday press 6

For Sunday press 7

To Exit press 8

n

"Thursday's child has far to go”
press any key to continue . . .
uhich day of the week were you born?
For Monday press 1

For Tuesday press 2

For Wednesday press 3

For Thursday press 4

For Friday press 5

For Saturday press 6

For Sunday press 7

To Exit press 8
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[ Function bat E

Gecho off

CALL :recurn value function ret_vall,ret_valz
ECHO The square root of sret_valls is sret_valzs
PAUSE

EXIT /B SERRORLEVELS

SET %-1-100
SET -2-10
EXIT /B O
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The square root of 160 is 10
Press any key to continue . . . o
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> mainsh v x + i >_Consolev x @Shell x +

>_ mainsh L

A SR, T @ ¢ H D my name is Kris and i am 48 years old
2 Name='Kris'

3 Age=48

4

5

echo $Intro $Name and i am $Age years old
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>_mainsh v x +

> mainsh
1 echo "What is your name"

2 read Name

3 echo "What is your age"

4 read Age

5

6 echo "Hello my name is $Name and I am $Age years old"

> Console v x @Shell x +

= bash main.sh
what is your name
Kris

what is your age
48

Ileiln my name is Kris and I an 48 years old
+

Qm
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>_mainsh v x +

>_ main.sh

BV ONOLAEWN R

echo
echo
read
if [
then
echo
else
echo
i

“Guess the Magic Number!!"

“The magic number is between 1 and 20"
number

$number == 15 1;

“Congratulations, you guessed the Magic

"Number $number is not the Magic Number"

Number"

> Console v x @Shell x +

= bash main.sh
Guess the Magic Number
The magic number is between 1 and 20
12

Number 12 is not the Magic Number
=
=0
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>_mainsh v x +

“Can you speak Welsh?"
-p "Yes/No? :* Answer

case $Answer in
Yes|yes|Yly)

echo "Da Yawn, mae hyn yn ardderchog."

No|no|[N[n)

>_ mainsh
1 echo
2 read
3
4
5
6
7
8
9
10 %)
1
12
13 esac

echo "Why not start learning? There's no time like
the present”

echo *Try again: Yes or No only please.”

> Console v x @Shell x +

= bash main.sh
Can you speak Welsh?
Yes/No? :y

Da_Yawn, mae hyn yn ardderchog.

=1

Qm
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>_mainsh v x +

> mainsh
1 for Fruit in *Bananas *Dates *Grapes *Oranges *Melons
2 do

3 echo "$Fruit”

4  done

>_ Console v x

= bash main.sh
‘*Bananas
*Dates
*Grapes
*Oranges
*Melons

=0

@ Shell

+
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>_mainsh v x +

>_ mainsh

1 for number in {1..10..2}
2 do

3 echo “$number*

4 done

>_ Console v x

= bash main.sh

EIETIN

@ Shell

+

Qm
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>_mainsh v x +

> mainsh

1 declare Fruit=( "Apples” "Pears” "Melons" "Grapes"
"Pears")

2 echo ${Fruit[@]}

3 declare Stations=( "BBC1" "BBC2" "ITV" "S4C" "Channel
5")

4 echo ${Stations[1]}

5 echo ${Stations[3]}

6 echo ${Stations[4]}

> Console v x @Shell x +

= bash main.sh

Apples Pears Melons Grapes Pears
BBC2

s4c

Channel 5

=1

Qm
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>_mainsh v x +

>_ mainsh

1
2
3
a
5
6
7
8
9

10
11

function_arguments()

{

echo $1
echo $2
echo $3
echo $4
echo $5
echo $6
+

function_argunents "Please’
“important.” "Thanks"

isten

thi

>_ Console v x

: bash main.sh
Please

Tisten

this

is

important.
Thanks

=0

Shell x

+
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[ Importe

x NDG Linux Unhats

C (1 @ contentnetdevgroup.com

Fie.. M G

o OB

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
action on the computer.
manipulate data and prot
perform a job.

mmand is a software program that when executed on the CLI (command line interface), performs an
hen you type in a command, a process is run by the operating system that can read input,
e output. A command runs a process on the operating system, which then causes the computer to

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

(lowerc:

-8 1s

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 1= command displays a listing of information about files. Associating the

name of the command with something mnemonic for what it does may help you to remember commands more easil

@ 0 0o B9 6 8 » &

* Starting domain name service bind9
Welcome to Ubuntu 14.64 LTS (GNU/Linux 4.4.0-101-generic x86_64)

* 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.

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

$

Templates Videos

1237

3°C Cloudy AP ® W pn B
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x NDG Linux Unhats

Course: NDG Linux Unk

C (1 @ contentnetdevgroup.com

[ Imported From Fire.. M G i Inbo, G M
>
14 An argument can be used 1o specify something for the command to act upon. The 1= command can be given the name of a the exact distribution terms for each program are described in the
i directory as an argument, and it will list the contents of that directory. In the next example, the = directory will be indivi 5 i
5 ’ = ’ ’ individual files in /usr/share/doc/*/copyright.
142 used as an argument Jusr/ /doc/*/copyrig
s
[0 Ubuntu comes with ABSOLUTELY NO WARRANTY, to the extent permitted by
kG Scnool alpha-second.txt food.txt  linux.txt applicable law.
D Work. alpha-third.txc hello.sh  longfile.txt
B adjectives.cxt  alpha.txc hidden.txt  newhome.txt
2 alpha-first.txt animals.ctxc letters.cxt mumbers.txt
o This lab has two user accounts (username password )
The resulting output is a list of fles contained with the = directory
Because Linux is open so there are some interesting secrets that have been added by developers. For example, the netlab123
netlab123
Press the key to begin.
:~§ aptitude moo
There are no Easter Eggs in this program.
| $ s
There is more to this trick than meets the eye, keep reading! Desktop Documents Downloads Music Pictures Public Templates Videos
$ s Documents
School alpha-second.txt food.txt Tlinux.txt 0s.CSV
L Work alpha-third.txt  hello.sh longfile.txt people.csv
@D adjectives.txt alpha.txt hidden.txt newhome.txt profile.txt
alpha-first.txt animals.txt letters.txt numbers.txt red.txt
Vg )  optitude moo
There are no Easter Eggs in this program.

$

1239
GBP/USD +083% ~ Tl @ ) (oo B

©
I
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e NDG Linux x NDG Linux Unhats

C (1 & contentnetdevgroup.com/c

1 imp mFire.. M G ail - Inbo... [} Maldives Hib G M [ o un Kristiar M
>_ Ubuntu PC
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 )
Use the relative path as an argument to the ca command to move into the arc directory
netlab123
Docmments/School /ArtS : netlabl23
Use the pwd command to confirm the change: I Press the key to begin
'Documents/School /Art§ pwd
/home sysadmin/Documents/School/Art

/home/sysadmin
:~$ cd Documents
~/Documents$ cd /
:/$ cd /home/sysadmin
~$ pu

Consider This

The output of the pws command is the absolute path to the directory

/home/sysadmin

i~$

- B 0 o0 9% 6 8/ " I - | 3C Cloudy ~ &= % 9
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Course: NDG Linux Unk

x NDG Linux U

C (1 @ contentnetdevgroup.com

[ Imported From Fire... M G - nbo. G M »
>
= e The programs included with the Ubuntu system are free software
the exact distribution terms for each program are described in the
Finally, a space and the pathnames for the files to assign those permissions. individual files in /usr/share/doc/*/copyright
Ubuntu comes with ABSOLUTELY NO WARRANTY, to the extent permitted by
The flle hello. sk sed in the examples on the previous page is a script. A SCript is a file that can be executed, similar to a applicable law.
command
:~/Documents§ 1s -1 hello.sh .
= 8 crpmtin i () [ £ PIXE) feiiin This lab has two user accounts (username :: password )
However currently, the execute permission is not set for any of the permission groups: netlab123
. netlab123
Attempting to execute this script using the following syntax fails Press the key to begin.
|
~/Documents$ ./hello.sh $ cd ~/Documents
-bash: ./hello.sh: Permission denied
/Documents$ 1s -1 hello.sh
Since the system is currently logged in as the user, and sysadmn is the owner of this fil, giving the user owner -rw-r--r-- 1 sysadmin sysadmin 647 Dec 20 2017 hello.sh
the execute permission should allow you to execute this script. Using the command with the w character to represent :~/Documents$ ./hello.sh
the user owner permission set, the + character to indicate a permission is being added, and the x character to represent the -bash: ./hello.sh: Permission denied
‘execute permission, the command should be executed as follows /Documents$ chmod u+x hello.sh
oommentas comon /Documents$ 1s -1 hello.sh
1 sysadmin sysadmin 647 Dec 20 2017
No output indicates the command succeeded. Confirm by checking the permissions using the 1= -1 command /Documents$

:~/Documents$ 1s -1 hello.sh
- 1 sysadmin sysadmin 647 Dec 20 2017

Finally, attempt to execute the

cript again. Use the command syntax shown below >
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I

B o 09096 [/ > W ] 5C Cloudy ~ T @ )





image49.png
C (1 & contentnetdevgroup.com/c

mFire.. M G

Krisia ™

[0 imp:

fail - Inbo. [ Msldives

>_ Ubuntu PC

= netlab123

o B — B i1 netlabl23

2 —

2 +— =—4 Press the key to begin. ..

: ~$ ifconfig

g Ca O m Link encap:Ethernet HwWaddr 62:42:c0:a8:01:02

: inet addri192.168.1.2 Bcast:192.168.1.255 Mask:255.255.255.0
G UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:l

o RX packets:22 errors:@ dropped:® overruns:@ frame:0
TX packets:30 errors:@ dropped: overruns:0 carrier:0
0 . . collisions:0 txqueuelen:1000

fhe Network Configuration RX bytes:1696 (1.6 KB) TX bytes:2014 (2.0 KB)

B command stands for‘interface configuration’ and is used to dispiay netviork configuration information |

- Link encap:Local Loopback

14 inet addr:127.0.0.1 Mask:255.0.0.0

141 UP LOOPBACK RUNNING MTU:65536 Metri

12 RX packets:2 errors:0 dropped:0 overruns: frame:o

s

[ | command is similar to the command, but it s dedicated to wireless network interfaces. TX packets:2 error dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:100 (100.0 B) TX bytes:100 (100.0 B)

® Not all network settings are important for this module, but it is important to note in the following example that the IPv4 address

1o of the primary network de 0is 1 2 and that the device is currently active 1
2 :-# ifconfig

2 Link encap:Ethernet HWaddr 02:42:c0:a

21

E BROADCAST RUNNING MULTICAST
packets:s9 error
TX packets:86 10 ar carrier:0

collision:
RX byte: ° XB)

3°C Cloudy ~ T @ Q)
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4 Prompt - o

icrosoft Windows [Version 16.6.19642.1526]
c) Microsoft Corporation. All rights reserved.

:\Users\TionsAssoc
386-vxdfile

3ds=Photoshop. 3DSFileType. 160
3g2-WMP11. AssocFile. 362
3gp=iP11. AssocFile.36P

Svu=wireshark-capture-file
8ba-Photoshop. PlugIn
8bc-Photoshop. PlugIn
Bbe-Photoshop. PlugIn
Bbf-Photoshop. PlugIn
8bi-Photoshop. PlugIn
8bp-Photoshop. PlugIn
8bs=Photoshop. PlugIn
Bbx=Photoshop. PlugIn
8by=Photoshop. PlugIn
81i-Photoshop. PlugIn
as2-kiPlayer.as2

AAC=UMP11. AssoCFile . ADTS
abdata-Bridge . ABDATAFileType.12
abr-Photoshop. BrushesFile
ac3-kiplayer.ac3

lacb=photoshop. ColorBooks

laccda=Access . ACCDAExtension. 16
amy—kiP1ayer. amv
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Command Prompt

C:\Users\Tion>ipconfig

windows TP Configuration

Ethernet adapter Ethernet 3:

Connection-specific DNS Suffix
Link-local IPv6 Address .

1Pv4 Address.

Subnet Mask .

Default Gateway .

Ethernet adapter Ethernet 5:
Connection-specific DNS Suffix
Link-local IPv6 Address .
1Pv4 Address.

Subnet Mask .
Default Gateway .
wireless LAN adapter Wi-Fi:

Media State . e
Connection-specific DNS Suffix

wireless LAN adapter Wi-Fi

002 :4670:5aF1:2c06%36
.168.1.113

.255.255.0

.168.1.1

a7,
.168.56.1
.255.255.0

5£8:6710: Cbea%32

Media disconnected

: lan
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:\Users\Tion>netstat
Active Connections

proto Local

TP 127,
TP 127,

A
TP 127.6.0.1
TP 127.6.0.1
TP 127.6.0.1:
TP 127.6.0.1
TP 127.6.0.1
TP 127.6.0.1:
TP 127.6.0.1
TP 127.6.0.1
TP 127.6.0.1:
TP 127.6.0.1
TP 127.6.0.1
TP 127.6.0.1:
TP 127.6.0.1
TP 127.6.0.1
TP 127.6.0.1:
TP 127.6.0.1
TP 127.6.0.1
TP 127.6.0.1:
TP 127.6.0.1
TP 127.6.0.1
TP 127.6.0.1:

0.0.1

0.0.1

Foreign Address
Tion-PC:49636
Tion-PC:61829
Tion-PC:61862
Tion-PC:49759
Tion-PC:5680
Tion-PC:65001
Tion-PC:49626
Tion-PC:57485
Tion-PC:57484
Tion-PC:57487
Tion-PC:57486
Tion-PC:57491
Tion-PC:57496
Tion-PC:57493
Tion-PC:57492
Tion-PC:57495
Tion-PC:57494
Tion-PC:57497
Tion-PC:57496
Tion-PC:57499
Tion-PC:57498
Tion-PC:57501
Tion-PC:57506

state
ESTABLISHED
TIME_WAIT

TIME_WAIT

ESTABLISHED
ESTABLISHED
ESTABLISHED
ESTABLISHED
ESTABLISHED
ESTABLISHED
ESTABLISHED
ESTABLISHED
ESTABLISHED
ESTABLISHED
ESTABLISHED
ESTABLISHED
ESTABLISHED
ESTABLISHED
ESTABLISHED
ESTABLISHED
ESTABLISHED
ESTABLISHED
ESTABLISHED
ESTABLISHED





