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Coding and Programming Tricks & Tips is the perfect digital
publication for the user that wants to take their skill set to
the next level. Do you want to enhance your user
experience? Or wish to gain insider knowledge? Do you
want to learn directly from experts in their field? Learn the
numerous short cuts that the professionals use? Over the
pages of the new advanced user guide you will learn
everything you will need to know to become a more
confident, better skilled and experienced

owner. A user that will make the
absolute most of their use and
ultimately their coding skills
themselves. An achievement and
yVOu can earn by simply
enabling us to exclusively
help and teach you the
abilities we have gained over
our decades of experience.
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Coding with

- Windows 10
~ Batch Files

Did you know that Windows has its own built-
in scripting language? Batch files have been
around since the early days of Windows, and
while they are overshadowed by the might of
Windows' modern graphical user interface,
they are still there and still just as capable as
they were thirty years ago.

Batch File programming is a skill that system
administrators still use, so it's worth spending
a bit of time learning how they work, and
what you can do with them. This section
introduces batch files, and covers user
interactions, variables, loops and even a batch
fFile quiz game to inject an element of fun.
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What is a Batch File?

The Windows batch file has been around since the early days of DOS, and was once a

critical element of actually being able to boot into a working system. There's a lot you
can do with a batch file but let's just take a moment to see what one is.

.BAT MAN

A Windows batch File is simply a script fFile that runs a series of commands, one line at a time, much in the same fFashion as a
Linux script. The series of commands are executed by the command line interpreter and stored in a plain text file with the .BAT
extension; this signifies to Windows that it's an executable File, in this case, a script.

Batch files have been around since the earliest versions of Microsoft  line in turn, loading programs that would activate the mouse or
DOS. Although not exclusively a Microsoft scripting file, batch Files optical drive into the memory areas assigned by the Config.sys file.
are mainly associated with Microsoft’s operating systems. In the

early days, when a PC booted into a version of DOS (which produced  The DOS user of the day could opt to create different Autoexec.

a simple command prompt when powered up), the batch file was bat files depending on what they wanted to do. For example, if
used in the form of a system Ffile called Autoexec.bat. Autoexec. they wanted to play a game and have as much memory available
bat was a script that automatically executed (hence Autoexec) as possible, they'd create a Config.sys and Autoexec.bat set of files
commands once the operating system had finished dealing with the  that loaded the bare minimum of drivers and so on. If they needed
Config.sys file. access to the network, an Autoexec.bat file could be created to

When a user powered

up their DOS-based
computer, and once the
BIOS had finished checking
the system memory

and so on, DOS would

look to the Config.sys

File to load any specific JICW dit earch
display requirements 9ECHO OFF

and hardware drivers, Bt i T
allocate them a slotin the et TEMP=D:\WINDOWS\TEMP
available memory, assign REM LH C:\UTIL\MOUSE .COM
any memory managers

and tell the system where
the Command.com File,
which is the command line
interpreter for DOS, was.
Once it had done that, then
the Autoexec.bat file took

over and ran through each

P
b

"

£

| |

Esc=Cancel Arrow=Next Item

The Autoexec.bat File was
a PC user’s First experience
with a batch File.




<What is @ Batch File?

BATCH FILE POWER

Just like any other programming interface that can directly
interrogate and manipulate the system, batch files require

a certain amount of care when programming. It's hard to
damage your system with a batch file, as the more important
elements of the modern Windows system are protected by
the User Account Control (UAC) security; UAC works by only
allowing elevated privileges access to important system files.
Therefore if you create a batch file that somehow deletes a
system file, the UAC activates and stop the process.
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However, if you're working in the command prompt with
elevated privileges to begin with, as the Administrator, then
the UAC won’t question the batch file and continue regardless
of what files are being deleted.

Diagnostics
Utilities
File Managers
Archivers

That said, you're not likely to create a batch file that
intentionally wipes out your operating system. There are
system controls in place to help prevent that; but it's worth
mentioning as there are batch files available on the Internet
that contain malicious code designed to create problems.
Much like a virus, a rogue batch file (when executed with
Administrator privileges) can cause much mayhem and system
damage. In short, don't randomly execute any batch Ffile
downloaded from the Internet as an Administrator, without
First reviewing what it does.

? Install additional unpackers/extenders/utilities ?

Batch files were often used as utility programs, to help users with
complex tasks. You can learn more about batch files in the coming pages, so

don't worry too much about destroying your system with one.
All this just demonstrates how powerful the humble batch file
load the network card driver and automatically gain access to the can be.
network. Each of these unique setups would be loaded on to a

Floppy disk and booted as and when required by the user.

The Autoexec.bat was the first such file many users came across in
their PC-based computing lives; since many had come from a 16-bit
or even 8-bit background: remember, this was the late eighties

and early nineties. The batch file was the user’s primary tool for
automating tasks, creating shortcuts and adventure games and
translating complex processes into something far simpler.

Nowadays however, a batch file isn't just for loading in drivers and
such when the PC boots. You can use a batch file in the same way

as any other scripting language file, in that you can program it to
ask for user input and display the results on the screen; or save to

a file and even send it to a locally or network attached printer. You
can create scripts to back up your files to various locations, compare
date stamps and only back up the most recently changed content as
well as program the script to do all this automatically. Batch files are
remarkably powerful and despite them not being as commonly used
as they were during the older days of DOS, they are still there and
can be utilised even in the latest version of Windows 10; and can be
as complex or simple as you want them to be.

So what do you need to start batch file programming in Windows?
Well, as long as you have Windows 10, or any older version of
Windows for that matter, you can start batch file programming
immediately. All you need is to be able to open Notepad and get to
the command prompt of Windows. We show you how it all works, so  You can create complex batch files or simple ones that display
read on. ASCIl images on screen.
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Getting Startea with

Batch Files

Before you begin to program with batch Files, there are a few things you need to know.

A batch file can only be executed once it has the .bat extension and editing one with

Notepad isn't always straightforward.

A NEW BATCH

Throughout this section on batch files we're going to be working with Notepad, the command prompt and within a folder
called ‘Batch Files'. To begin with, let’'s see how you get to the Windows command prompt.

STEP 1 The Windows

command
prompt may look a little
daunting to the newcomer
but it's simply another
interface (or Shell) used to
access the filesystem. You

can go anywhere you like in
the command prompt, as

you would with the graphical
interface. To begin, click on
the Windows Start button and
enter CMD into the search box.

Filters ~

B [0 &

Best match

Command Prompt
Desktop app

Search suggestions

£ cmd - See web results

£ emd| I

STEP 2

Click on the search result labelled Command Prompt
(Desktop App) and a new window pops up. The
Command Prompt window isn’t much to look at to begin with but
you can see the Microsoft Windows version number and copyright
information followed by the prompt itself. The prompt details the

current directory or folder you're in, together with your username.

STEP 3 While at the command prompt window, enter:
dir/w. This lists all the files and directories from

where you are at the moment in the system. In this case, that's your
Home directory that Windows assigns every user that logsin. You
can navigate by using the CD command (Change Directory). Try:

cd Documents

Then press Return.

STEP 4 The prompt should change and display \
Documents>; this means you're in the Documents
directory. Now, create a new directory call Batch Files. Enter:
md “Batch Files”

You need the quotations because without them, Windows creates
two directories: Batch and Files. Now change directory into the
newly created Batch Files.

cd Batch Files

You won't need the quotes to change directories.




STEP 5 Now that you have the directory set up, where you
store your batch files, here is how you can create
one. Leave the command prompt window open and click on the
Windows Start button again. This time enter Notepad and click on

the search result to open the Notepad program. Notepad is a simple
text editor but ideal for creating batch scripts with.

E| Untitled - Notepad

File Edit Format View Help

STEP 6 To create your first batch file, enter the following
into Notepad:

RQecho off
echo Hello World!

By default, a batch file displays all the commands that it runs

chrough, line by line. What the @echo off command does is turn
‘hat feature off for the whole script; with the ‘@’ (at) sign to apply
that command to itself.

File Edit Format View Help

@echo off
echo Hello World!

STEP 7 When saving anything in Notepad the default
extension is .txt, to denote a text file. However, you
want the extension to be .bat. Click on File > Save As and navigate

to the newly created Batch Files directory in Documents. Click the

drop-down menu Save as Type, and select All Files from the menu. In
File Name, call the file Test.bat.

File Edit Format View Help
@echo off
echo Hello World!

ﬂ| Save As

™ » This PC » Documents » Batch Files

Organise = MNew folder

L. Google Drive # Name

Date modified Type

Amends

Mo items match your search.
Batch File Basics

Page 100 What i

Page 108 Getting

+# Dropbox (Team BI
$2 Team BEDM

& OneDrive

S This PC
- 3D Objects
B Desktop

5 Documents "

File name: ‘

Save as type: | All Files

~ Hide Folders Encoding: ANSI

(Getting Started with Batch Files </>

STEP 8 Back at the command prompt window, enter:
dir/w again to list the newly created Test.bat file.
By the way, the /w part of dir/w means the files are listed across

the screen as opposed to straight down. Enter dir if you want

(although you need more files to view) but it's considered easier to
read with the /w flag.

BY Command Prompt

STEP 9 To execute the batch file you've just created, simply
enter its name, Test, in the command prompt

window. You don’t need to add the .bat part, as Windows recognises

it as an executable file, and the only one with that particular name in

the current directory. Press return and see how you're greeted with
Hello World! in the command prompt.

STEP 10 The echo command displays whatever is after it
to the screen. Right-click the Test.bat file from
Windows Explorer and select Edit to add more echo commands if
you like. Try this:

Qecho off
echo Hello World!

echo This is my first batch file
echo.

echo With a blank line between!

Remember to save each new change to the batch file.

gecho off

echo Hello World! :
etho This s my first batch file : = Application 100l Ratch Files
echo.

echo With a blank line between!

— v N v This PC » Documents » Batch Fileg

v g Quick access —
B Decitop = e
-lr Vewnloads E:’:
: Documentls f Yk

= Pictures ‘ ) Run az adminictrator

& Google Drive ' i Scan with Windows Detender...
LAmenes I;,_-}" =hare
tatch File Baszscs Grve access to
Page 106 What iz a | a Add to archive...
Page 108 Getting St @ Add o Telaa"

a Compress and email...

v e Drophoy (Team BOM
G & F a Compress o "TesLiar” and email

o8 Jeam EDM :
Sl Rl one previous versions

il Unelirive Send to

v [l This pC Lut
B 3D Objects Copy
B David Hayward (Gal Create shortout
B Cecitcp Dielete
Document Eenam
i | aF
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Getting an Output

While it's great having the command prompt window display what you're putting after

the echo command in the batch file, it's not very useful at the moment, or interactive
for that matter. Let's change up a gear and get some output.

INPUT, OUTPUT

Batch Files are capable of taking a normal Windows command and executing it, while also adding extra options and flags in to
the equation.

STEP 1 Let’s keep things simple to begin with. Create a new =25 You have no doubt noticed that there is no
batch file called ‘dirview.bat’, short for Directory indication that the batch file worked as there's

View. Start with the @echo off command and under that add: no meaningful output on the screen. However, if you now open
| | | Explorer and browse to ¢ : \Users\ YOURNAME, remembering to
dir “c:\users\YOURNAME\Documents\Batch Files” > . : :
A substitute YOURNAME with your Windows username, and double-
c:\users\YOURNAME\dirview. txt

click the dirview. txt file, you can see the batch file's output.
Substitute YOURNAME with your Windows username.

umg in drive € has no labazl.
lume Secial MNumber i3 BEAT-ASFF
Directory of Ci\wsers\david\Docusimts\Batch Files ; T | dend

File Edit Format View Help T —— | N o -

"

/a4 /2018 13:03 «DIR> B o i | e This PC ¢ Local Disk (G ¢ Upers ¢ dinid

0 0l SR 13:85 85 dirvied. DAt ki ; e
@EChﬂ D.F-F S a8 11:29 186 Test.bat e i

"t. s Quick popess
Fir “c:\users\david\Documents\Batch Files" > c:\users\david\dirview.txt 2 0InG), SIS AT 0 s e [ i i

Vol
Vo

| dirview - Notepad

STEP 2 The new line uses the dir command to list the STEP 4 IF you want to automate the task of opening the
contents of the directory Batch Files, in your Home text file that contains the output, add the following
directory, dumping the output to a text file calleddirview.txt in  line to the batch file:

the root of your Home directory. This is done, so that the Windows
UAC doesn’t require elevated permissions, as everything is in your

notepad.exe c:\users\YOURNAME\dirview.txt

own Home area. Save and run the batch file. Save the file and once again run from the command prompt. This
) time, it creates the output and automatically opens Notepad with
e 68 Sorr s 1 the output contents.

dir "c:\uiers\dovidi\Documents\Batch Files™ » c:wiers\davididireiew. txt

J dirview - Notepad
B Command Prem ot a 5{

File Edit Format View Help
@echo off

dir "c:\users\david\Documents\Batch Files"™ > c:\users\david\dirview.txt
notepad.exe c:\users\david\dirview.txt




OUTPUT WITH VARIABLES

(Getting an Output </>

Variables offer a more interesting way of outputting something to the screen and create a higher level of interaction between

the user and the batch file. Try this example below.

STEP 1

Create a new batch file and call it name.bat. Start
with the @echo off command, then add the

Following lines:

set /p name= What 1s your name?

echo Hello, %names

Note: there's a space after the question mark. This is to make it look
neater on the screen. Save it and run the batch file.

File Edit Format View Help

@echo off

set /p name= What is your name?
echo Hello, ¥nameZ

‘ E¥ Command Prompt

STEP 2

The set /p name creates a variable called name,
with the /p part indicating that an ‘=prompt string’
is to follow. The Set command displays, sets or removes system
and environmental variables. For example, while in the command
prompt window enter:

set

To view the current system variables. Note the name= variable we
just created.

STEP 3 Variables stored with Set can be called with the
%VARIABLENAME% syntax. In the batch file, we
used the newly created %name% syntax to call upon the contents of
the variable called name. Your username, for example, is stored as a
variable. Try this in a batch File:

sUSERNAMES .

ccho Hellle What are you doling?

gecho off

echo llello, ®USLRNAML%. What are you doing?
echu.

BEX Command Prompt

STEP 4

This is extremely useful if you want to create a
unique, personal batch File that automatically runs
when a user logs into Windows. Using the default systems variables
that Windows itself creates, you can make a batch file that greets
each user:

@Qecho off

o\@

sUSERNAME

echo Hello,
eCha.

echo Thanks for logging in. Currently the network
is operating at 100%% efficiency.

echo.

sHOMEPATHS
echo The computer name you re logged ih to 1s5:
sCOMPUTERNAME %

echo.

=echio Your Haome directory 138 Jlocaled at:

._ name - Molepad

File ket Format View Help
@echo off

echo Hello, RUSERNAMEX.

echo. |

echo Thanks for logging in. Currently the network ic operating at 100%X efficiency.
echo.

echo Your Home directory is located at: XHOMEPATHX

echo The computer name you re logged in to is: RCOMPUTERNAMER

echo.

STEP 5

Save and execute the batch file changes; you can
overwrite and still use name.bat if you want. The
batch file takes the current system variables and reports them
accordingly, depending on the user’s login name and the name of
the computer. Note: the double percent symbol means the percent
sign will be displayed, and is not a variable.

STEP 6

Alternatively, you can run the batch file and display
it on the user’'s desktop as a text file:

@Qecho off

SUSERENAMES . > ¢: S HOMEPATH S \user .t Xt
>> c:SHOMEPATHS \user.Lxt

echo Thanks for logging 1n. Currently the network
1s operating at 100%% efficiency. >> c:%HOMEPATHS\

echo Hello,

echo.

HEe . EXE
echo. >> c:%HOMEPATH%\user.txt
echo Your Home directory 1s located at: sHOMEPATHS

>> c:%HOMEPATH%\user.txt

echo The computer name you’re logged in to 1s:
$COMPUTERNAMES >> c:%HOMEPATHS\user.txt

>> c:%HOMEPATH%\user.txt

echo .

notepad c:3HOMEPATH%\user.txt

The > outputs to a new file called user.txt, while the >> adds the
lines within the file.
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Playing with Variables

There's a lot you can accomplish with both the system and environmental variables,
alongside your own. Mixing the two can make for a powerful and extremely useful
batch file and when combined with other commands, the effect is really impressive.

USING MORE VARIABLES

Here's a good example of mixing system and environmental variables with some of your own creation, along with a number of

external Windows commands.

Create a new batch file called list.bat and start it off
with the @echo off command. Begin by clearing

STEP 1

the command prompt screen and displaying a list of the current
directories on the computer:

cls

dir “"e:\" > listelixtr
Eyvpe s i

echo.

_| list - Notepad

File Edit Format View Help
@echo off

cls

dir "c:\" > list.txt
type 115t.txﬂ

echo.

STEP 2 Save and execute the batch file. Within the

command prompt you can see the contents of all
the files and directories from the root of the C:\ drive; and as any
user under Windows has permission to see this, there’s no UAC
elevated privileges required.

STEP 3

Now, create a batch file that displays the contents
of any directory and post it as a text file to the user’s
screen. Add the following to the list.bat batch File:

echo Hello, %SUSERNAME%.
echo From the list,

which folder would you like to
view?

set /p view= (enter as c:\folder)

WO

cdir svlews. »> vlew. bxb

notepad.exe view.txt

File Edt Format View Help
@echo off

cls

gir "cz\" ¥ list.txt
type list.txt

echo.

echo Hello, AUSERNAMEX.

echo From the list, which directory would you like to view?
set /p view= (enter as c:\directory)

dir "Rviewx” > view.txt

notepad.exe view.txt

STEP 4 What's happening here is the batch file asks the user
to enter any of the directories displayed in the list it
generated, in the form of ‘c:\directory’. Providing the user enters a
valid directory, its contents are displayed as a text file. We created
the view variable here along with %HOMEPATH%, to store the input
and the text file.

L Liles L e
gecho off

cls

dir "c2\" » list.txt

Type 1ist.TxT

echa .

echo Hello, SUSERNAMEX.

echo From the list, which directory would you like to view?
ot fp view= (enter as ci\directory)

dir "BviswX" > view.txt

notepad . exe view. Tt

7 view - Matepad - L] =

File Eddt Formal Yew Help
| Volume in drive € has no label.
Volume Serial Number 1s BLA7-ADFF

Directory of c:\Speccy

fafairialE 15:38 CDIE»
26/03/2018 15:38  <DIR> m
83/11/2017 89:30 6,912 BOM. scr

18/07/2017 11:46 3,241 BOM_logo.png
I8/04/2016 11-34 203,296 BMP2SCR_EXP 2.11a.exe
Jlfag s dle 12:58 ...J.p'ﬂ.‘_ﬂH"l WJ'&IH_E’IP_.'-!'I.L:EFI

42/09/2016 11:59 €,?12 Chris.scr

29/11/2015 12:41 187,958 crash.ipg
JO/oe/a0le 15:39 650,088 Crash.png
/08 2016 15:40 5,912 Crash.secr
30/06/2016 18-5% 4,399 Crasl

¥ n 1.5
238,758 CRCover®l - Copv.ipg
238,758 CRCower®l.ipe
3d,,084,08) DE.epd
157,920 Dol - Copy.png
Dol Losding Screens
914,334 DoG Test.rIx
6,912 Dol.ser
379 DoGlest.tap
206,692 Escape.ipg
b.912 Escape.scr

Wee/2016 15:14
18/06/2016 15:14
178472016 14:55
2670472816 15:15
B4/08/2016 14:49  <DIR>
17/05/72016 o8:32
13/85/2816 11:19
17/05/2016 @9:24
20/06/2016 11:29
20/06/2016 11:32




CPlaying with Variables

STEP 5 It's always a good idea, when creating text files STEP 8 Instead of left clicking on the Command Prompt
For the user to temporarily view, to clean up after result, as you did the first time you opened it
yourself. There's nothing worse than having countless, random right-click it and from the menu choose Run as Administrator. There
text files cluttering up the file system. That being the case, let's is a risk that you could damage system Ffiles as the Administrator
clear up with: but as long as you're careful and don’t do anything beyond viewing

directories, you will be okay.
cls

del /0 view.txt
del /0 list.txt
echo All files deleted. System clean.

o= ] [ T Filters ~v

Best match

=i - I oo % 3
‘|- CO rormma W IE _l-i"

@echo off

cls

dir "c:\" > list.txt

type list.txt

echo.

echo Hello, RUSERNAMER.

echo From the list, which directory would you like to view?
set /p view= (enter as c:\directory)
dir " Aviewa > view.txt

notepad.exe view.txt

cls

del /Q view.tXT

del fQ list._ txt

echo All files deleted. System clean.

F Command Prompt

Ly Run as administrator
Se

C

1 Open file location

42 Pin to Start

STEP 6 The additions to the batch file simply clear the
command prompt window (using the cls command)
and delete both the view.txt and list.txt files that were created by
the batch file. The /Q flag in the del command means it deletes

the files without any user input or notification. The final message A 1 T —
informs the user that the files are removed. STEP 9 . 199 , 9 I
asking you if you're sure you want to run the

Windows command prompt with the elevated Administrator
privileges. Most of the time we wouldn’'t recommend this course

e of action: the UAC is there to protect your system. In this case,
however, click Yes.

-3 Pin to taskbar

User Account Control

Do you want to allow the following program to make
changes to this computer?

coy_ Program name:  Windows Command Processor

20000000 R000000CEEROD0000CO0O00D0000RORON000CEREROD0000ER0ORRO00E0S Verified publisher: Microsoft Windows

STEP 7 Depending
on how

your system is configured,
you may not get any
directory information

at all or a message

stating Access Denied.
This is because the UAC

is blocking access to
protected areas of the
system, like c:\Windows
or C:\Program Files.
Therefore, you need to
run the batch file as an
Administrator. Click the
Windows Start button and
enter CMD again.

(v) Show details Yes No

8 ki e Filters v/

Best match Change when these notifications appear

§ Command Prompt

Desktop app

Searchﬁuggestinns L A R NN N A NN ENENESREEEREEERERNES REESEERERRERSHEIENEERENENESSEERERNERESSHSESSERENREDSHSSH;NHNH; .

£ cmd - see web results S STEP 10 With the UAC active, the command prompt looks
a little different. For starters, it's now defaulting

0 the C:\WINDOWS\system32 folder and the top of the windows is
abelled Administrator. To run the batch file, you need to navigate to
‘he Batch Files directory with: ¢d \Users\USERNAME\Documents)\
Batch Files. To help, press the Tab key to auto-complete the
directory names.

BN Administrator; Command Prompt

Microsoft Windows [Ve

C:\WINDOWS\system32>cd "\Users\davi

C:\Users\david\Documents\Batch Files>»

,D cmd |
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Batch File Programming

It's the little additions we can make to a batch File that help it stand out and ultimately

become more useful. While the Windows graphical interface is still king, the command
line can do just as much, and this is where batch Files come into their own.

SEARCHING FOR FILES

Here's an interesting little batch file that you can easily extend for your own use. It asks the user for a file type to search for

and displays the results.

We are introducing a couple of new commands
into the mix here but we think they're really useful.

STEP 1

Create a new batch file called seek.bat and in it put:

RQecho off
cls
color #

echo Please enter the type of file you want to
search tor (MB3, DOC, JPG for example)
echo.

E seek - Notepad

File Edit Format View Help
@echo off

cls

color 2

echo Please enter the type of file you want to search for (MP3, DOC, JPG for example)
echo.

STEP 2 The new command in this instance is color
(Americanised spelling). Color, as you already
assume, changes the colour of the command prompt display. The
color attributes are specified by two hex digits, the first corresponds
to the background colour of the Command console and the second

to the foreground, and can be any of the following values:

0 = Black
1 = Blue
2 = Green
3 = Aqua

8 = Grey

9 = Light Blue

A = Light Green

B = Light Aqua

4 = Red C = Light Red

5 =Purple D =Light Purple
6 = Yellow E =Light Yellow

7 = White F = Bright White

STEP 3 Now let's extend the seek.bat batch file:

decho off

cls

color 2

echo Please enter the type of file you want to
search for (MP3, DOC, JPG for example)

echo.

set /p ext=
where /R c:\ *.
notepad.exe found.txt

$ext% > found.txt
cls

color
del /0O found.txt

7 seek - Netepad - 0 4

File Edit Formal Yiew Help
Becho off

search for (MP3, DOC, JPG for exampla)
EEEEE

STEP 4 Another new command, Where, looks for a specific
file or directory based on the user’s requirements.
In this case, we have created a blank variable called ext that the user
can enter the file type in, which then searches using Where and
dumps the results in a text file called found.txt. Save and run the

batch file.

File Fdint
gecho off

cls
color &
ke he type of file you want to search for (MP3, DOC, PG for example)
L.
5&t /p &xte
where /R c:\ " XextX » found. tixt
notepad.exe found.txt
cls

color
dal /Q found.txt

' feund - Hetepad - o 4

File Edit Format View Help

ci\Wsers\david\Downloads' \Sumner 18\ twenty_one_pilots_Stressed Out_OFFICIAL_VIDLO

[MpiConverter net].mpl

£ \WeersdavidDownloads \Sumsar 1B\ Tyron_Hapl Ft_Mimoza - Anyway Official_Lyric_Video
[MpIlonverter Lnet].mpld

¢:\Wsers\david\Downloads \Summer 18\WALK_THE_MOON_-_Shut_Up_and_Dance[Mpilenverter.net)].mpl
c: \Users 2 Yl § o Dhone | oiad % Scummee e 184 Yiears Years - E.:ing__m{'i; fal __Uidul;l[l"q:li-[_' anvierter, et ] ~mp3
£ : YWsers\david'Down loads\ Summer 18\Jedd Grey - The Middle Lyrics ft Maren Morris
[MpiConverter.net].mpd

£ YUsers\davidyMusic\test .apd

£ YWeerd\davidiMusic\Bob Marley & The Hailerd'\@1l. [4 thic Love.mpi

£t \Weers\david\Music\Bob Marley & The Hallers\B2. Ho Woman Mo Cry [Live].smp3d
e:\Users\david\Music\Bob Marley & The Wallers\@3. Could You Be Loved.mpd
c:\Wsers\david\Music\Bob Marley & The Wallers\8d. Three Little Birds.mpd

¢ Wsershdavid\Music\Bob Marley & The Wallers\85. Buffalo Soldier.mpd
criUsersidavid\Music\Bob Marley & The Wallers\Bé. Get Up 5tand Up.mpl
cr\Users\david\Music\Bob Marley & The Wallers\B87. 5tir It Up.mpl3
c:\Usersdavid\Music\Bob Marley & The Hallers\B83. Easy Skanking.mpd
cihUsersidavidi\Music\Bob Marley & The Hallers'@9. One Love People Get Ready.mpl
c:\Usersdavid\Music\Bob Marley & The Wailers'\10. I S5hot the Sheriff.mpl
c:\Wsers\david \Music\Bob Marley & The Wailers\ll. Waiting in Vain.mpl
ci\Wsers\david\Music\Bob Marley & The Hailers\li. Redemption Song.mpl
¢:\Wsers\david\Music\Bob Marley & The Wailers\13. Satisfy My Soul.mpl
c:\Wsers\david\Music\Bob Marley & The Wailers\14. Exodus.mpd

£ yUsers\davidiyMusic\Bob Marley & The Wailer:(\15%. Josming.mpi

¢ Vsers\davidiMusic\Bob Marley & The Wailers\16. Punky Reggae Party.mp3




CHOICE MENUS

CBatch File Programming </>

Creating a menu of choices is a classic batch File use and a good example to help expand your batch file programming skills.

Here's some code to help you understand how it all works.

STEP 1

Rather than using a variable to process a user’s
response, batch files can instead use the Choice
command in conjunction with an ErrorLevel parameter to make a
menu. Create a new file called menu.bat and enter the following:

decho off

alls

choice /M “Do you want to continue? Y/N”
it errorlevel 2 goto N

i errorleyve il goia ¥

goto End:

|

E'I"l: ho ofFf

cls

choice M "Do you want to cont imue? Y/H"
if errorlevel 2 goto N

if errorlevel 1 goto ¥

BB Comuman d Prom pl = e - mer - reen o — Ll b4

STEP 2 Running the code produces an error as we've called
a Goto command without any reference to it in the
File. Goto does exactly that, goes to a specific line in the batch file.
Finish the file with the following and run it again:

N
echo.

You chose No.
End

echo Goodbye.

goto

=Y
echo.
Hello

echo You chose Yes.

: End

hie Ldit  Format
Becho off
cls

choice /M "a Yo want to continued Y/ N
it errarisvel 7 goto N

if errorlevel 1 goto Y

goto End

N

echo,

echo You chose No. Goodbye.
polo End

B Commiand F'rnmrll' = PTVWETELE = PPWETIL = PYWEMAE = TTsPETi

)
echo.
acho You chose Yes. Mello

:End

STEP 3

The output from your choice is different depending on
whether you pick Y or N. The :End part simply signifies
the end of the file (also known as EOF). Without it the batch file runs
through each line and display the Y response even if you enter N: soit's
important to remember to follow your Goto commands.

ErrorLevels are essentially variables and the /M
switch of Choice allows a descriptive message string

STEP 4

to be displayed. Extend this menu with something new:

@echo off

cls

echo.
s
echo.
echo Please choose a dircecktory.
echo.
echo Press 1 for c:\Music
echo.
echo Press 2 for c:\Documents
echo.
echo Press 3 for c:\Pictures
echo.

c:\Videos

cecho Press 4 jor

echo.

el ———————
cholce JC 1234

it errorlevel 4 goto Videos

1T errorlevel 3 goto Plctures

1Tt errorlevel 2 goto Documents

it errorlevel 1 goto Music

STEP 5 Now add the Goto sections:

itV ideas

el

CD 3$HOMEPATH%\Videos
echo You are naow 1n the Vaideos direcliory.

goto End

i Rletures

cls

CD SHOMEPATH%\Pictures
echo You are now 1in the Pictures directory.

goto End

: Documents

il

CD $HOMEPATH3%\Documents
echo You are now in the Documernts directory.

goto End

:Music

cls

CD 3$HOMEPATH%\Music
echo you are now i1n the Music directory.

goto End

s End

STEP 6 When executed, the batch File displays a menu and with
each choice the code changes directory to the one the

user entered. The %HOMEPATH% system variable will enter the currently
logged in user’'s Music, Pictures and so directories, and not anyone else’s.
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| oops and Repetition

Looping and repeating commands are the staple diet of every programming language,

including batch file programming. For example, you can create a simple countdown or
even make numbered files or directories in the system.

COUNTERS

Creating code that counts in increasing or decreasing number sets is great for demonstrating loops. With that in mind, let’'s look
at the If statement a little more, alongside more variables, and introduce the Else, Timeout and eof (End of File) commands.

STEP 1 Start by creating a new batch file called count.bat. STEP 3 The count.bat is a rough way of demonstrating a
Enter the following, save it and run: loop; a better approach would be to use a for loop.

Try this example instead:

decho off

cls decho off

set /a counter=0 for /L 3%n in (1,1,99) do echo 3%n
: numbers

set /a counter=%counter%+1
1f Scounters ==100 (goto :eof) else (echo

scounters)

timeout /T 1 /nobreak > nul
goto :numbers

File Edit Format View Help
@echo off

cls
set /a counter=0

: numbers

set /a counter=%counteri+l

if ¥counter®% ==100 (goto :eof) else (echo %counter%)
timeout /T 1 /nobreak » nul

goto :numbers

STEP 4 Breaking it
down, there’s

For, then the /L switch, which
L E R R R RN SR ENERREEBEREE SN EREERRERERER RN ERERE R RS R EEREEREERERRRRERNRREREAERERRDRREDRNNENENERNENRLE. handlesa range OFnumberS'

i3l Thecount. &8 Command Prompt - count Ihﬂen the parameter labelled as
babcode b %%n to denote a number. Then
skarts at number one and 5 the in (1,1,99) part, which tells
counts, scrolling down the the statement how to count,
Screen' until it reaches 100 asin 1 (start number), 1 (steps
The Tirtneout — | to take), 99 (the end number). &g
The next partis do, meaning DO &

leaves a one second gap .
whatever command is after.
between numbers and the

Else statement continues
until the counter variable
equals 100 before going to
the eof (End Of File), thus
closing the loop.




STEP 5 You can include the pause between the numbers
easily enough within the far simpler For loop by

adding multiple commands after the Do For loop. The brackets and
ampersand (&) separate the different commands. Try this:

@echo off
for /L ssn 1o (1.1.99) do
/nobreak > nul)

'éechn aff
for /L %&n in (1,1,99) do (echo X¥n & timeout ST 1 /nobreak > nul)

(echo %%n & timeout /T 1

B Command Mrempt  count e (] >,

=X Oneofthe great time saving uses of batch filesis to
create multiple, numbered files. Assume that you

want twenty five text files within a directory, all numbered from 1 to
25. A For loop much like the previous example does the trick:

@Qecho off

For /L w5 an (L. 1, .25} det capy il Ssn.ixt

IF you open Windows Explorer, and navigate to the
Batch Files directory where you're working from,

STEP 7

you can now see 25 text files all neatly numbered. Of course, you
can append the file name with something like user1.txt and so on by
altering the code to read:

@Qecho off

for /L %%n 1in (1,1,25) do copy nul User%%sn.txt

¥ | Balch Fde = (| »

g Cuick access

w & Dropbou (Tesn BDM dirvieey
i Team BOM e

IIIII

il Creliee
e
w [ Thii PC £
¥ 30 Obpects Test
= L ]
B Dend Hayward (Gl .
LIeF
B Desinop
L2
Documents LFserd
e
40 Vemd
g Mu Users
= Pirt Wi/
-~ Vim®
. Lo i Usard
Wserl
- e Yeheme (D
TR
o MNetwork Userld
LEser1d
‘- Hon
B User)d
Usrr1%
Ugerl

Loops and Repetition </>

9= =K: 3 There are different ways of using the For loop. In
this example, the code creates 26 directories, one

For each letter of the alphabet, within the directory c:\test which the
batch file makes using the MD command:

RQecho off
FOR S65F IN (a,b,c,d,e. g, 1, k; 1, M, 0n,0,0;4; L;
s,t,u,v,w,x,y,z) DO (md C:\test\%%F)

wecho oft
FOR *¥F IN (a,b,c,d,e, f,g,h,i,j,k,1,m,n,0,p,q,r,s,t,u,v,w,x,y,z) DO (md C:\test\3XF)

B Command Prompt

STEP 9 Loops can be powerful and extremely useful
elements in a batch File. While creating 26
directories may not sound too helpful, imagine having to create
1,000 users on a network and assign each one their own set of
unique directories. This is where a batch file saves an immense
amount of time.

“ Heme Shaee S ﬂ
- B | Thes PC » Local Dk (0 = fest e 0 4 L L
i Ltk SECEst
v & Dropbex (Team BDM b
i Tearm BOM 3
d
. Onellrve
&
w [ Thet P f
J 3D Objects g
B Dend Hayward (Gal "
i
I Desitop
|
Do rmenty "
& Downlead: |
B Mugic i
- P-ch_-rts
B videos e
i Locel Dask {C:) 4
= MNew Volume i) 4
I
= Metvork 5
1
*§ Homaegroup

STEP 10 Should you ever get stuck when using the various
commands within a batch file, drop into the
command prompt and enter the command followed by a question
switch. For example, for /? or if /2. You get an on-screen help file
detailing the commands’ use. For easier reading, pipe it to a text file:

For /? > forhelp.txt

Runs & specified coamand for sach flle In & set of Files.
FOR ¥variable IN (set) DO command [command-parameters)

Avariable Specifies a single letter replaceable parameter.

[ 52T) Spacifies a set [ e e -
L ommanid Specifies the co

command-parameters

:;-[H"I j.'.‘.i..“r el T« EERE

To use the FOR command in a
of Xvariable. Variable namo:
from XI.

If Command Extensions are an
forms of the FOR command are

FOR /D Svariable IN (sex) DO

If et contalns wildcard
names lastead of Flle na

FOR /R [[drive: Jpath] Xvaria

Halki The directory Tred
statement in esach direct
specification is specifi
assumed. If sat is just
will just ecnumerate the

FOR /L Xvariable IN (start,s

The s5&t 15 & séquénce of
€o (1,1.5) would generate
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Creating a Batch File Game

Based on what you've looked at —

so farwith batch Files, you can -start

set /a score=0

probably come up with your own e
. - 4 cls

S|m[:>le text adventlure or multiple ot /o namee What is your name?

choice game. Here's one that we

created, with which you're free to e

edit and make your own. echo.

acho %% % % i %k J d e v % de e de v ke de e de s ke dedede e de ke dede dededede e keokedede dekekedke keke e ke ke ke ok
%* %

echo.

echo Welcome %name% to the super-cool trivia game.
Make up your own questions but how about also echo.

including an introductory or loading screen? Make your 3 echo Press 1 to get started
loading screen in a separate batch file and save it as echo.

screens.bat (for example). Then, from the main game echo Press 2 for instructions
batch file, you can load it at the beginning of the file echo.

with the ‘call’ command followed by colour to reset echo Press Q to quit

the game’s colours: echo.
g - EChﬂr****************************************************

%* %

choice /C 120
1f errorlevel 3 goto :eof
1f errorlevel 2 goto Instructions

@echo off
Cls
Call screens.bat

color -
1f errorlevel 1 goto Game
:start
set /a score=0 -
£ / 4 0 :Instructions
se a estion=
5 a4 cls
cls
_ - echo.
set /p name= What is your name?® acho *¥¥ddddddddededd ke deded ko dod ke ko ddodokkkddokok
Bl Sclect Command Prompt  screcns echﬂ -
be B e e b e e e e B R e e e e B e e e e e e e e i e B e e e e o EChG The ins truCtiﬂnS are simple ¢ Answer the
2 @ ?.._':l _
- LR = questions correctly.
D  EHHE +@
HHE R GHA S +@ EE(]IlC}.
Riiidii i aﬁﬁ. . #:zz######E :E
i il o PR el 1 echo **kkkkkkkkkhkhkkhkhkhkhkkkhkhkkhkhkhkhkhkhkhhkrkhhk
- BEEEEE EHEHEE SsEERnEnEEs +@
™ . TFEFFER R 3 i L
L BNRE NEERARARRS SERRETER: = - pause
#_ SRR . S ##p +@
: HE@ HH-HHH@ HHH@ +@ cl =

3=

@SOS 3 T T y T @
#HE ESSHHHHEHEEHESE D +EHHHD
@ EssSsSSSEEEEEEEsEEE . (#8 ;HEREED

CBEEE SHESSEESES SHfgs. . : HEEHEHE

I_. -

goto menu

|
i D & ¢

| gEEE FHEH  FEEREEED

.
I|'£'|

S S = : HERHEESE0 +@

g T HEHEHEE  QEESEEE CHEEEEREEEE +@

THEHEHHIE FHEEHEE FURRRIEHEEE o o e e e e e iececaan HARHERERRER +Ha@ :{;EiIﬂME

(@I 05 A ST S 0 S A AT @ . 5 S RS G i 0 A 60 S 6 A @

‘FHESEEEEHER SRR SHSSEHREEER RN +@ - — =

@HEHEE RS R R R BB U R B S R B +E SEt / a que S tl Gn—% que S tl Gn%-l-l
B T g TN +@
g T g M e L e T s f EE a s s T s +Ha cl <

BHESSHHHHEE R RN SRR R R RN R e
HHESSSHH SRS HEE . LSS S RN S
FHERFHAH AR AEETHNE SO R R R AR
R il iacais i e s I o
BEESSSSSSHSSEENENNEE SN SHSINN SRS RUSHEEEERA
GHESHAHHA AR EEERYE AR R R
fHHHHHQ@GR@E@H 1 A S I 1 5 St T 147

=9 I_ ‘I
F;I

I
=L

1f %question® ==5 (goto end) else (echo you are on
question squestiony)

i
) (D (R0 (D

Vi) S s o ol Sl S el sl SR R Sl Ak sk s ek MR S kR ol sRE =R s e R ol SR S s e e s R SR e sl SR R s sRE s sl Wl o sRf sl s ol R e s sR s LR
-

B S R +@ echo.
@ess" ie2s, Cssssesssssssssssssreessssstires @
B T +@ -
CBEEE: RRRRRRERERRE RS +i@ echo gEt ready for the quEStlﬂn. . e
B +@
e S e 1@ echo
SHENEAEEE SRTINRRRR RN AR NN @ .
St @ =
i -6 timeout /T 5 /nobreak > nul
—-—lEl
dddmEEEEssEs +@ - - -
SR - 1f 3question% ==5 (goto end) else (goto %questiony)
semssesaar LmEssssEesrEsE] +@
EHSEEHEEE cmzsszsEEssssssE 1@
FEmzzazmzERg BRRRRRRRRARRRRERRG @
frmsmmssusses semsmsm e +@
EEmssodddssEes mEmooooddspmsEEsEoo +@ =]
BHEHEEE SR HEEREBHB SRR EHE +@
TrTTT T ATTTErTRS TR E @ 1
RS R +@ cls
+ #
= # echo.
R R R R RN R R N R R N R R R NN R RN R R R R RN NNE
A 80N Pablications bateh File - 2018 echo ***kkkkkkkkkkkkkkkkkkkkkkkkkkk

echo.
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echo Your current score 1s %score%

echo.
echo %K%k st sk s g ok sk ok e ok e ok ok ek e e ok e ok

1f errorlevel 3 goto wrong
1f errorlevel 2 goto wrong
1f errorlevel 1 goto correct

echo.
echo. :4
echo Question %questions. cls
echo. echo.
echo Which of the following version of Windows 1is the L e R
best? echo.
echo. echo Your current score 1s 3%scores
echo A. Windows 10 echo.
echo. echo %%k kg ok dedk ok ok sk ok ook ek ok ek ke ok
echo B. Windows ME echo.
echo. echo.
echo C. Windows Vista echo Question 3%question%.
echo. echo.
choice /C abc echo Which of the following Windows uses DirectX 127
1f errorlevel 3 goto wrong echo.
1f errorlevel 2 goto wrong echo A. Windows 10
1f errorlevel 1 goto correct echo.
echo B. Windows 3.11
:2 echo.
cls echo C. Windows XP
echo. echo.
@O %% sk s o s sk ek ok vk ok e ok ke sk e ok o ke ok e ok ke ok choice /C abc
echo. 1f errorlevel 3 goto wrong

echo Your current score 1s %scores 1f errorlevel 2 goto wrong

echo. 1f errorlevel 1 goto correct
echo % %%k sk s o sk o g ok sk ok e ok ook ok e ok ke ok ek
echo. :Wrong
echo. cls
echo Question %questions. B
echo. echo.
echo Which of the following version of Windows 1is the echo WRONG!!!!
most stable? echo.

echo. echo %% %%k ki ok kdk ok
echo A. Windows 10 set /a score=%score%-1
echo. pause

echo B. Windows 95 goto :game

echo.

echo C. Windows ME :correct

echo. cls

choice /C abc

echo *%kkkdk ki ki kdkkk

1f errorlevel 3 goto wrong echo.
1f errorlevel 2 goto wrong echo CORRECT. YIPEE!!!
1f errorlevel 1 goto correct echo.

echo **%kkkdkddkddkdkdkkk

:3 set /a score=%score%+l
cls pause
echo. goto :game
echo % %t dd s s sk o e ok e sk ok e ok e ok ok e ok o ke ok ek
echo. :end
echo Your current score 1s %scores cls
echo. echo %% %k g o sk o g ok ek ok e ok ek ok e ek ke e e ok
echo %Ktk ddk s gk s g ok sk ok g ok ook ok ek o e ok ook echo.
echo. echo Well done, %name%, you have answered all the
echo. questions
echo Question %questions. echo.
echo. echo And your final score 1is....
echo Which of the following Windows version 1is the echo.
latest? echo %score%
echo. echo.

echo A. Windows 10 echo **kkkkkkkkkhkkkkhkkhkkkhkkhkhkkrkhkkrx

echo. choice /M “play again? Y/N”
echo B. Windows 98 1f errorlevel 2 goto :eof
echo. 1f errorlevel 1 goto start
echo C. Windows 7

echo.

choice /C abc
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. Coding
ON LINUX

Linux is such a versatile operating system that's
both malleable and powerful, while offering
the programmer a perfect Foundation on

which to build their skills. While all the popular
and mainstream programming languages are
available on Linux, as they are on Windows

and macOS§, Linux also utilises its own coding
language, called scripting.

Bash scripting on Linux can be used to create

a wealth of useful, real-world programs that
interact with the user, or simply work in the
background based on a pre-defined schedule.
Scripting is a powerful interface to the Linux
system, so we've crafted this section to help you
get to grips with how everything fits together,
and how to make some amazing Linux scripts.

23



Coding on Linux)

Why Linux?

For many of its users, Linux means freedom. Freedom from the walled-gardened
approach of other operating systems, freedom to change and use the OS as you please

and freedom from any form of licensing or payment. There's a lot more to Linux than
you may think.

FREE AND OPEN

Linux is a fantastic fit For those who want something different; the efficiency of the system, the availability of applications and
its stability, are just a few reasons why.

The First thing we need to address is that there is no basic operating |inux works very differently to Windows or macOS. For a start, it's
system called Linux. Fundamentally, Linux is the operating system ree to download, free to install on as many computers as you like,
kernel, the core component of an OS. When talking about Linux we ree to use for an unlimited amount of time and free to upgrade

are, in fact, referring to one of the many distributions, or distros, and extend with equally free programs and applications. This free to
that use the Linux kernel. No doubt you've heard of at least one of use elementis one of the biggest draws for the developer. While a
the current popular distros: Ubuntu, Linux Mint, Fedora, openSUSE, Windows license can cost up to £100 and a Mac considerably more,
Debian, Raspbian... the list goes on. Each one of these distros offers a user, be they a developer, gamer, or someone who wants to put an
the user something a little different. While each has the Linux kernelat  older computer to use, can quickly download a distro and get to work
its core, they offer a different looking desktop environment, different in @ matter of minutes.

pre-loaded applications, different ways in which to update the system

and get more apps installed and a slightly different look and feel Alongside the free to use aspect comes a level of freedom to customise
throughout the entire system. However, at the centre lies Linux, which and mould the system to your own uses. Each of the distros available on
is why we say, Linux. the Internet have a certain ‘spin’, some offer increased security, a fancy-

Linux is a great operating system in
which to start coding.

16,

Computer ' - File Edit View Search Tools Documents Help
emacs
DD | »v X 0B QA

v

clock.cpp (~/Documents)

File Edit Options Buffers Tools Help

05 * Uooe

e — e ——

i [EJ clock.cpp X
[ |

P I #include<stdio. h>
Einclude <iostream> ‘#include<conio. h>
|#include<graphics.h>
int main() i#include<stdlib.h>
{ #include<=math. h>
1#1nclude<dos.h>
ff":f first C++ Prﬂgram #i“tl“dEﬂtlmE‘.h?
std::cout << "Hello World!\n"; void sline(int,int,int,int,int,int, float,int,int);
} lunid hline(int,int,int,int,int,int, float,int,int);
‘void mline(int,int,int,int,int,int, float,int,int);
ivuid grid(int,int,int,int);
I"Euil:l main()
int gd=DETECT,gm,maxx,maxy,midx,midy;
int
isincolor=4,soutcolor=0,hincolor=1,houtcolor=0,mincolor=13,moutcolor=9;
int bakcolor=14;
int gcolor=£,grad=3;

[ o

=

v david@mint-mate ~/Documents

File Edit View S5earch Terminal Help
./helloworld

float thita,X,Y,h,s,m;
initgraph(&gd,&gm, "c:\\tc\\bg1");

maxx=getmaxx() ; Hello World!
maxy=getmaxyl() ;

midx=maxx/-:

midy=maxy/2;

float phi=3.1423,degree,dh,dm;

int rad=125;

int HX,HY,MX,MY,SX,SY,ML=rad-25,SL=rad-20,HL=rad-55;
char strf18];

cleardevicel( ) ;

setfillstyle(1l,bakcolor);

circle(midx,midy, rad-160);

floodfill({midx,midy, 15);

setfillstyle(1,1);

circle(midx,midy, rad+10);

floodfill (midx+rad+5,midy, 15);
for(thita=270+45;thita<=360+135;thita=thita+(180/608))

:--- helloworld.cpp All L1 (C

Emacs Tutorial Learn basic keystrc
e et

Ui%s- *GNU 3

C++ v TabWidth: 4 v Lnt,¢

h. :

" -.--‘ ———-"'..__._-.*- —-'_-'__;.llﬂ""




looking desktop, a gaming specific spin, or some
students. This extensibility makes Linux a more d
use, as you can quickly mould the system into a @
including many different kinds of IDEs for use wi

ching directed toward

esirable platform to
evelopment base,

ch Python, web

development, C++, Java and so on, or even a base for online anonymity,

perhaps as a Minecraft server, media centre and much more.

Another remarkable advantage for those looking to learn how to code
is that Linux comes with most of the popular coding environments
built-in. Both Python and C++ are pre-installed in a high percentage of
Linux distros, which means you can start to program almost as soon as
you install the system and boot it up for the first time.

Generally speaking, Linux doesn’t take up as many system resources

EUSE

ubu ntu
F
(O debian (U{'Mandriva slackware
k_lt\-_l .m uu _) HM-E g S

as Windows or macQOS, (by sys
hard drive space and CPU loac

LEIM resources, we mean mermaory,

). as the Linux code has been Each distro offers something unique to the

user but all have Linux at the core.

A

streamlined and is free from t

nird-party ‘bloatware’, which hogs

those systems resources. A more efficient system, means more
available resources for the coding and testing environment and the
programs you will eventually create. Less resource use also means
you can use Linux on older hardware that would normally struggle,
or even refuse to run, the latest versions of Windows or macOS.

Software Manager

File Edit View Help

Categones Q, Q
s \ e
== -
Featured All Packages Internet Sound and Graphncﬁ
30 packages Beb /1 packages bi/l packages video = ilb¥packages

()

S:.rsl:em tc:r-::-ls Fonts

Accessores
5 "-_:'r.'-_:l'-'

Science and Programming
Educalion 8754 pockanes

86671 packages are currently available

There are thousands of free packages
available for programmers under Linux.

NET2@ l/C/EarlyIfConversion.cpp » 1/C/GC
r1r5: MachineBranchProbabilityInfo &ProbInfo
* EnableHoistC ome onHo1ist), MBBFregInto(Freglnfo),
1EFI (Probl) _
switch (FlagEr J| ﬂ*?’:P:fgji {
case cl::ROU UINSET: FnahleTailMarge = defaul tFnahlaTailMarge; hreak;
case cl::BOU TRUE: EnableTailMerge = true; break;
case cl::BOU FALSE: EnableTailMerge = false; break;

3 51 T1|1 T an f )}
inchFold Ep
Branc 1F L ng ' EranchFuLder REMﬂdEDEHdELQEH MachineBasicBlock *MBB) {

5u' L LI LF } ed e () && "M TEL -
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[ '11- 11 "|.:]I' onvl mwer -'[': n
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| |Fr pare. F { {MBE->SUCC
:rltz flL reaker.cp 100
i‘l"-a'ﬂrtLL Jl ke h
lea 1 achinelnstruc f onEl1
ﬂh D ead |1r cpp
DFAPacketl
Dwait TEHP! _
EarL}[*Enruer51c1.:az MF -~arase(MBEE) .
EdgeBundles.cpp FuncletMembership.erase(MBEB) ;
ExecutionDs .Cpp f (MLI)

L5|J1 ’bt'ﬁLE.ibL MLI->removeBlock (MEB) ;

Ldf| T, i, S

empiyil}
> removeSuccessor (MDD -

TriedMerging.erase(MBE);

f void addTopLevelLoop(Llva: :MachineLoop *New)

[ II JI ab l--:ﬁ“.

A Linux programming environment can be

N4 assimple oras complex as you need it to be.

C/GCMetadata N L/C/CodeGen.cp 1

So rather than throwing away an old computer, it can be reused with
a Linux distro.

However, it's not all about C++, Python, or any of the other more
popular programming languages. Using the command line of Linux
(also called the Terminal), you're able to create Shell scripts, which are
programs made up of scripting languages and designed to run from
the command line. They are used mainly to automate tasks, or offer the
user some form of input and output for a certain operation.

There are many more advantages we could list, for example, there
are thousands and thousands of free programs and apps available
that cover practically every aspect of computing. Known as packages,
there are (at the time of writing) over 8,700 specific programming
applications on Linux Mint alone and an incredible 62,000+ overall
packages, catering from Amateur Radio to WWW tools.

In conclusion, Linux is a great resource and environment in which

to program. It's perfectly suited for developers, while continually
improving and evolving. If you're serious about getting into coding, or
you just want to explore something new, then give Linux a try and see
how it works for you.

BranchFolding.cpp + (~/development/projects/llvm/flib/CodeGen) - YAVIDE
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The Best Linux ¢
Distributions

w..namm
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E By far the most popular Linux distro (distribution) is Linux Mint. In fact, it's recommended that you spend at least some time trying 3 t
E Mint began life back in 2006, as an alternative to the then, most different environments and even different distros, to see which : -
¢ popular distro, Ubuntu. Although based on Ubuntu’s Long Term suits you and your computer best. :
e Support build, Linux Mint took a different direction to offer the _ i . Py
« user a better overall experience. = = ?HRE \\ o
: B X : ‘
* Linux Mint has three main desktop versions available with each ’ T f“‘a> ! 1
* new version of the core OS it releases. This may sound confusing T .
« atfirst, butit's quite simple. Currently, Linux Mint uses the | -
- Cinnamon Desktop Environment as its flagship model, although = B .
* MATE and Xfce models are also available. 3 r .
« Cinnamon is a graphically rich desktop environment, while MATE : e ?
. uses less fancy graphics but is more stable on a wider variety of - [Pt iy . .
¢ desktop systems and finally Xfce is an extremely streamlined . Ben ’
¢ desktop environment that is built for speed and ultimate stability. |. o0 .00 a e I
& ) etersairs _
. Throughout this title, we'll be using the Cinnamon version, = -y -
+ however, you can try out any of the other desktop environments. i=s = .

%]
Trash
]

The second most popular distro available is Ubuntu: an ancient
African word meaning ‘humanity to others’. Ubuntu's popularity
has fluctuated over its fourteen-year life. At one time, it was
easily the most used, Linux-based operating system in the
world, sadly, some wrong choices along the way with regards
to its presentation, along with some unfavourable and
controversial elements involving privacy, saw it topple from the
number one spot. and it's a little heavy on system resources (especially if you plan
to install it on an older computer).

That said; Ubuntu has since made amends and is slowing crawling

-

its way back up the Linux leader board. The latest versions of Ubuntu, for all its faults, is a good Linux distro to start
the OS use the GNOME 3 desktop environment, it's impressive experimenting with. It's a clean interface, easy to use and install
although it can be a little confusing For former Windows users and offers the user the complete Linux experience.
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Arch is one of the longest running Linux distributions and
forms the basis of many other versions of Linux. So why
install Mint, or Ubuntu when you can install Arch? Many users
do exactly that, butit’'s not ideal for beginners. Ubuntu and
Mint both offer an easier installation path and come with
software packages that will help you get started.

Arch, on the other hand, is a more ‘bare bones’ affair. It is
committed to free software and its repositories contain over
50,000 apps to install. You can also install multiple Desktop
environments and use them as you would with any other distro.

Arch is a distro for when you're more experienced with Linux.
You start with nothing more than the command line and from
there: you manually partition your hard drive, set where the
installation files will go, create a user, set the OS locale and
install a desktop environment, along with the apps you want.

The advantage, for all this hard work, is a distro that you've
created. This means your Arch distro won't come with all
the unnecessary files and apps that other distros have pre-
installed: it's custom made for you, by you.
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No doubt you've heard of the
Raspberry Pi? It's hard not to have, as
this remarkable, tiny computer has
taken the technology world by storm
since it was introduced six years ago.

: ncofetch

1@raspberry:
_met$5555qqg.
. JESSS55555555555P .

, gSSP"
,SSP’
', SSP
“dss’
sSSP

mm ﬂ?is y n .
"§SS.
"8%b:
S5S
sSSP

r9g9s.
R 5P|| 1

ds'

Kernel:
Uptime: 2 minuts
Packages:

4.9.1

pif@raspberry

LITLILE
1499

Most Linux distributions fall into two camps: those with the
latest features and technology like Ubuntu and Mint and those
with Fewer new fFeatures, but rock-solid reliability, like Debian.

Meanwhile, openSUSE attempts to cover both bases.
OpenSUSE Leap is a rock-solid system. It's developed openly
by a community, along with SUSE employees. They develop

an enterprise-level operating system: SUSE, which powers the
London Stock Exchange, amongst other things. It is designed
For mission critical environments where ‘there is no scope

fFor instability'. If you Find all that too sensible, openSUSE
Tumbleweed is a rolling release with all the latest features and
the occasional crash.

openSUSE is a highly respected Linux distribution and many
of its core contributors work on the Linux Kernel, LibreOffice,
Gnome and other key Linux areas. In short: openSUSE is where
you'll find the pros hanging out.
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different programming languages and
educational resources.

0S: Debian GNU/Linux 9.6 (stretch) xB6_64
Model: VirtualBox 1.2

J-8-amd64

Originally, Raspbian was exclusive to
the Pi hardware, as the Raspberry Pi

$S: $S. ,dss’ Shell: bash 4.4.
- b. _,dsSP’ Resolution: 1280x800 .
] Egg Chvassss . L uses an ARM processor to power it.
There are several aspects to the “fﬁ;.h o ;1 ! However, the Raspberry Pi Foundation
"$Sb. Terminal: lxterminal
I Raspberry Pi that make it such a - e Intel 15 Gk () @ 30002 has since released a PC version of
S Memory: 83MB / 2004MB

sought-after piece of the computing
world. For one, it's cheap, costing
around £25 for, what is essentially,

ri?raﬁpherry. s B

Raspbian: Raspberry Pi Desktop.

As with the Pi version, Raspberry Pi

a fully working computer. It's small,

Desktop comes with the all the coding,

educational and other apps you will ever need. It's quick, stable
and works superbly. If you're interested in stretching your
Linux experience, then this is definitely one of the top distros
to consider.

measuring not much bigger than a credit card. You can employ
it to build electronics, using a fully programmmable interface and
it comes with Raspbian, its own custom-made, Debian-based
operating system that includes an office suite alongside many

L
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Coding on Linux)

Fquipment You
Will Need

The system requirements for successfully installing Linux Mint on to a PC are

surprisingly low, so even a computer that's several years old will happily run this distro.
However, it's worth checking you have everything in place before proceeding.

MINTY INGREDIENTS

Here's what you'll need to install and run Linux Mint as we work through this book. You have several choices available, so take
your time and see which works best for you.

SYSTEM REQUIREMENTS

E The minimum system requirements for Linux Mint are as follows:

CPU /00MHz

RAM 512MB
Hard Drive Space 9GB (20GB recommended)

Monitor 1024 x 768 resolution

é Obviously the better the system you have, the better and quicker
* the experience will be.

3 USB INSTALLATION

E You can install Linux Mint onto your computer via USB or

E DVD. We'll look into each a little later on, but if you're already
+  fFamiliar with the process (or you're thinking of USB and just

E gathering the hardware you’ll need), then you're going to

- need a minimum 4GB USB flash drive/stick to contain the

E Linux Mint ISO.
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DVD installation of Linux Mint simply requires a blank DVD-R
disc. Of course, you'll also need an optical drive (@ DVD Writer
drive) before you're able to transfer, or burn, the ISO image to
the disc.

L X N B B E N N N B N E RN NENNENRERESERSHE N
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Installation to a virtual environment is a favourite method of
testing and using Linux distros. Linux Mint works exceedingly
well when used in a virtual environment, more on that later.
There are many different virtual environment apps available,
however VirtualBox, from Oracle, is one of the easiest. You can
get the latest version from www.virtualbox.org.

VirtualBox
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(EquipmentYou Will Need <
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It goes without saying, that an Internet connection is vital for
making sure that Linux Mint is resourced with the latest
updates and patches, as well as the installation of further
software. Although you don’t need an Internet connection to
use Linux Mint, you’ll miss out on a world of free software
available for the distro.
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Although Linux Mint can be installed onto a Mac, there's a
school of thought that recommends Mac owners use a virtual
environment, such as VirtualBox or Parallels; and why not;,
macOS is already a splendid operating system. If you're looking
to breathe new life into an older Mac, make sure it's an Intel
CPU model and not the Power-PC models. However, be aware,
it's not as pain-free as installing on to a PC.

@ Finder File Edit View Go Window Help Wm ~ BlackDogMedialtd < & <+ Wed11:11
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Creating a Linux Installer

on Windows

DVD BOOTABLE MEDIA

We're using a Windows 10 PC here to transfer the ISO to a DVD. As long as you're using a version of Windows from 7 onward,

the process is extremely easy.

STEP 1

First locate the ISO image of Linux you've already
downloaded. In Windows 7, 8.1 and 10 computers,
you'll usually find this in the Downloads folder unless, when saving
it, you've specified a different location.

Mame

3 Quick access |
| linuxmint-19.1-cinnamon-64bit

+# Dropbox (Team BDM)

. OneDrive

This PC

& CD Drive (E:) HiSuite

¥ Network

STEP 2

Next, insert a recordable DVD disc into your
computer’s optical drive. After a few seconds, while
the discis read, Windows will display a pop-up message asking you
what to do with the newly inserted disc, ignore this as we're going
to use the built-in image burning function.

DVD RW Drive (E:)

lap to choose what happens with blank
LN P

‘ | =
E‘] ‘Ilrl -I_"'I ::I 1

09:45

A Sm Z o)
% 7)) B 18/01/2019

www.pclpublications.com

STEP 3 Right-click the Linux ISO and from the menu select
Burn Disc Image. Depending on the speed of the PC,

it may take a few seconds before anything happens. Don’t worry too
much, unless it takes more than a minute, in which case it might be
worth restarting your PC and trying again. With luck, the Windows
Disc Image Burner should launch.

Mount
Burn disc image
Scan with Windows Defender...

% Share
Open with
Open with WinRAR

E Add to archive...

=

With the Windows Disc Image Burner dialogue box
open, click on the 'Verify disc after burning’ tick

STEP 4

box, followed by the Burn button. The process should take a few
minutes, depending on the speed of your PC's optical drive. Once
it's complete, it will run through the verification stage and when
done, the optical drive should auto-eject the disc for you.

Windows Disc Image Burner X
Disc image file  linuxmint-19.1-cinnamon-64bit.iso
Disc burner: BD-ROM Drive (D:)

Status

Burning disc image to recordable disc...

Cancel




<Creating a Linux Installer on Windows </>

USB BOOTABLE MEDIA

USB media is faster than a DVD and it’s often more convenient as most modern PCs don’t have an optical drive installed. The
process of transferring the image is easy, but you'll need a third-party app first and a USB Flash drive of 4GB or more.

S P & Rufus 3.0.1304 - X
Drive Properties
. Device
FI rSt' Open UD d WEb Ubuntu 18.04 LTS amdé4 (G:) [8GB] w
browser and go to Boot selaction |
https://rufus.akeo. ubuntu-18.04-desktop-amd6d.iso v| @ | seecr
ie/. Scroll down the Partition scheme | Target system |
; ; MBR v 'BIOS or UEFI w
page a little and you'll ———T— :
v Show advanced drive properties
come to a Download - e
. . orma puons
hea'dlng; under which S
you'll see the latest Ubuntu 18.04 LTS amd6d
version of Rufus. File system Cluster size
Left-click on the link to o S EEERee =
v Show advanced format options
start the download.
Status
READY
D O = EH | smrr | | close
1 device found 00:00:22

STEP 2

& Rufus 3.4.1430 _ %

Drive Properties

Device
Linux Mint 19.1 Cinnamon 64-bit (F:) [4.1GB] o

Boot selection

Double-click the
downloaded Rufus

executable; you can Disk or IS0 image (Plesse select] o] © [ smecr |
CliCk 'YES' to the Partition scheme Target system
Windows security Vi N _K
question and :Yesl v Show advanced drive properties
to checking for Format Options
- Violume label

Updates' Wlth RUFUS Linux Mint 19.1 Cinnamon 64-bit
launched, it should T e
have already identified FAT32 v 4096 bytes (Default) v

I v Show advanced format options
your inserted USB
Flash drive (if not, just Status
remove and reinsert). READY

D O = E START CLOSE

1 device found

At first glance the Rufus interface can look a little

confusing, don’t worry though, it's really quite
simple. To begin with, click on the SELECT button next to the ‘Disk
or ISO Image (Please select)’ pull-down menu. This will launch a

Windows Explorer window from where you can locate and select
the Linux ISO.

;-.'

# Open

Drive Properties - v Al » THsPC > NewVolume ) » Downloads > Dowaloads w 0 | SesichDownloads
uh'li!:t Chrgani Mew folder iz
Linee Mint 191 Cinnamaon 64-bet (F:) [4.168] v ot i 1
Boot select . il Mamie Date modificd Type SIE

Disk or 150 image (Please select) » @ SELECT 2| Wnupmment-19.1-cinnamon-tdbit 21/12/2018 V116 Dise Image File 1,927,640 KR
Partitson scheme Target system » B

MER BIOS [ﬂmcm 3 ‘ O

v Show sdvanced drive properties , W

Format Options  ®a
Volume Label

Lirves Mird 18,1 Cnamion §d-bi & Lin
File pystem Chutter cize = 1"

FAT32 £0% bytes (Default)

+ Show advanced format options
Status

READY
QO =M START CLOSE File name w| |10 lmage
Open
Mo image selected

When you're ready, click on the Start button at
the bottom of the Rufus app. This may open up

STEP 4

another dialogue box asking you to download and use a new version
of SysLinux. SysLinux is a selection of boot loaders used to allow a
modern PC to access and boot from a USB flash drive. It is necessary,
so if asked, click on ‘Yes' to continue.

This image uses Syslinux 6.03/20151222 but this application only
Includes the installation files for Syslinux 6.03/2014-10-06.

, —

As new versions of Syslinux are not compatible with one another, and it
wouldn't be possible for Rufus to include them all, two additional files
must be downloaded from the Internet (‘ldlinux.sys' and ‘Idlinux.bss’):

- Select 'Yes' to connect to the Internet and download these files

- Select 'No' to cancel the operation

Note: The files will be downloaded in the current application directory
and will be reused automatically if present.

The next step asks in which image mode do you
want the Linux ISO to be written to the USB flash

drive. Both methods work for different situations, but generally, the

recommended ISO Image Mode is the more popular. Make sure this

mode is pre-selected and click ‘OK’ to continue, followed by ‘OK’
again to confirm the action.

I50Hybnd image detected

(2

The image you have selected is an 'I5OHybrid’ image. This means it can be
written either in 150 Image (file copy) mode or DD Image (disk image) mode,
Rufus recommends using 150 Image mode, so that you always have full
access to the drive after writing it.

However, If you encounter issues during boot, you can try writing this image
again in DD Image mode.

Please select the mode that you want to use to write this iImage:

(@) Write in 1SO Image mode (Recommended)
(_) Write in DD Image mode

OK Cancel

STEP 6

The Linux ISO is now
heing transferred to

& Rufus 3.4.1430 — X

Drive Properties

Device
Linux Mint 19,1 Cinnamon 64-bit (F:) [4.1GB] v

Boot selection

:he USB ﬂaSh dl‘ive. The linuxmint-19.1-cinnamon-64bit.iso vi © ‘ SELECT
Drocess shouldn’t take Partition scheme  Tergetsystem
r00 long, depending on e i .4
v Show advanced drive properties
‘he speed of the USB
: : Format Options
device and the PC. During P
. Volume label
LNe process, you may Find Linux Mint 19,1 Cinnamon 64-bit
Rufus will auto-open the  Filesystem  Clustersize
USB drive in Windows i .-
Explorer don:t WOITy yOU v Show advanced format options
can minimise or close it FHAES
if you want. Click on the READY
Close button once the Q0 = S R

process is complete.

Using image: linuxmint-19.1-cinnamon-64bit.iso
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Installing Linux on a PC

UEFI BIOS

The Unified Extensible Firmware Interface (UEFI) is used to identify hardware and protect a PC during its boot-up process. It
replaces the traditional BIOS, but can cause issues when installing Linux.

STEP 1 Insert your DVD or USB flash drive into your PC and, STEP 3 With UEFI turned to Legacy mode, there are now
if you haven't already, shutdown Windows. In this two ways of booting into the Live Environment. The

instance, we're using the USB boot media but the process is virtually  firstis via the BIOS you're already in. Locate the Boot Sequence and

identical. Start the PC and when prompted press the appropriate change the first boot device from its original setting, usually Internal
keys to enter the BIOS or SETUP; these could be, for example, F2, HDD or similar, to: USB Storage Device for the USB media option; or
Del or even F12. DVD Drive, for the DVD media option.

Hyper-Threading TechnologylEnabled]
Quick Power On Self Test [Enabled]

S —— First Boot Device [USB-HDD] Menu Level )
Second Boot Device [HDD-B1]

THINE DT SN ) e ——————uG5 § YOG Boot
Boot Other Device| First Boot Device lice Priority

Boot Up Floppy Se

rend ChipAwayVirus(R) On Guard Ver 1.64 Security Option
0S Select For DRA

Phoenix - AwardBIOS CMOS Setup Utility
f//r’”ﬁ__““ﬁx\R Advanced BIDS Features

USB-FDD
Card Reader
USB-CDROM
USB-HDD
LAN

| Disabled

STEP 2 There are different versions of a UEFI BIOS, so STEP 4 Alternatively use the Boot Option Menu. With this
covering them all would be impossible. What you're option, you can press F12 (or something similar)
looking for is a section that details the Boot Sequence or Boot co display a list of boot media options; from there, you can choose
Mode. Here you'll have the option to turn off UEFI and choose che appropriate boot media. Either way, you can now Save and Exit
Legacy, or disable Secure Booting. Most distros work with UEFI but  the BIOS by navigating to the Save & Exit option and choosing Save
it can be a tricky process to enable it to boot. Changes and Exit.

HBootup NumLOocCk State

Full Screen Logo

Network boot from AMD Am?9CIT0A

+Hard Drive

+Removable Devices
Network boot from AMD Am/9C970R #/

Wail Forr 'F1' Tf Frror
Option ROM Mescages

Setup Hode

UEFI/Legacy Boot

PCI ROM Priority

{Enter Setup>

Doot Option #1

Hoot Uption #2

> CD/DVD ROM Drive BBS Priorities
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INSTALLING LINUX

Installing Linux on a PC (G

Once the Live Environment has booted, you will see the option to install the distro to your computer. Have a look around and

when you're ready, look for the Install option on the desktop.

STEP 1

Providing you're connected to the Internet (if not,
then do so now) and you're in the Live Environment,
start the installation process by double-clicking on the Install Linux
Mint icon on the desktop. Other distros will display their own name, of
course, but the process is the same. Click Continue when you're ready.

Welcome

STEP 2 While the installation process is very similar across
most Linux distros, some offer different questions
during the installation. Generally, the questions aren’t too difficult, or
technical, but some such as ‘Installing third-party software...’ can be
confusing. In this case, you can click Continue, but if you're unsure,
have an Internet-connected device available to ask any questions.

Preparing to install Linux Mint

[ Install third-party software for graphics and Wi-Fi hardware, Flash, MP3 and other media

This software is subject to license terms included with its documentation. Some is proprietary.

Quit Back Continue I I

STEP 3

When installing a new operating system it’s
recommended that you wipe the old OS, replacing it
with the new. When you reach this stage of the installation process,
ensure the ‘Erase disk and install Linux..." option is selected. NOTE:
This will completely wipe Windows 10 from your computer; make
sure you have backups of all your personal Files and data.

Installation type

Thes computer currently has Linuod Mint 18.1 Serena (18.1) on it. What would you like to do?

) Erase dizk and install Linuo Ming

'ﬁ'.-u—nr.j Thit will debere all ORI preA T docaments, phobos, medc, and any other et in all o

Encrypt the new Limios Mint insta llabon for secunty
You will 0GOS & SCCumty REY in the neat Jtep

Lise LW warths thee meesy Linune Mant installaton

This will sai WP LeGical Vioduame 'rl.'lr‘-ilgl!'ﬂ'l!'ﬂ o Lakeng smapThols and easier partiton nesds ng

Something #lse
Yiou can Create of regile partimions yourtelf, or chodge muitipie paritions for Linus bl

[restall Mow u

STEP 4 Before the installation process begins, you're asked
if the choice you made regarding the erasure of the
hard drive is correct. This is your last chance to back out. If you're
certain you don’t mind wiping everything and starting again with
Linux Mint, click Continue. If you need to back up your files remove
the Linux disc/USB, reboot, back up and start again.

Installation type

This computer currenthy has Linux Mint 18.1 Serena (18.1) on it What would you like 1o do?

£ Frase disk and inskall | imin Mint
wWrite the changes to disks?

If you continue, the changes listed below will be written to the disks. Otherwise, you will be able to make further changes manually.

WARNING: Thes will destroy all data on any partitions you have removed as well as on the partibons that are going to be formatted.

GO Back Continue I '

STEP 5 Eventually you will be asked to set up your Linux
username and password. Enter your Name to begin
with, then Computer Name — which is the name used to identify
it on the network. Next, choose a Username, followed by a good
Password. You can tick the Login Automatically option, but leave
the Encrypt Home Folder option for now.

The parttion tables of the following dewvices are changed:
SCSI3 (0.0,0) (sda)

The following parttions are going to be formatied:

partivon #1 of 5C513 (0.0,0) (sda) as extd
partidon &5 of SCSI13 (0,0,0) (sda) as swap

Who are you?

Yoair namsa:

YOUr COMPULEr's Name:; <@

n it taliex to offeer fompolers

Pick 2 Lsemame: | L

Choose a password, sssssssssns ftrong password

Canfirm oL I‘H"ph'ﬂ'.lr'ﬂ: FEEEERRR AR ﬁ

L) Log in automatically
Require my password bo log in

Enerypt my hame folder

STEP 6 The installation process can be quick and there may
be more questions to answer, or it may simply start
installing Linux based on your previous answers. Either way, you will
end up being asked to Continue Testing the Live Environment, or
Restarting to use the newly installed OS. If you're ready to use Linux,
then click Restart Now.

-I, 1 ;; Installation has finished. You can continue testing Linu Mint now, but until you restart the computer, any changes you make of documents you save will not be preserved

Restart Now

Contirue Testng

www.pclpublications.com



<3 Coding on Linux

Installing a Virtual

Fnvironment

GOING VIRTUAL

Using a Virtual Machine (VM) will take resources from your computer: memory, hard drive space, processor usage and so on.

So make sure you've got enough of each before commencing.

STEP 1

We're using VirtualBox in this instance, as it's one of
the easiest virtual environments to get to grips with.
Enter www.virtualbox.org and click on ‘Download VirtualBox'. This
will take you to the main download page. Locate the correct host
For your system: Windows or Mac - the Host is the current installed
operating system and click the link to begin the download.

VirtualBox

Welcome to VirtualBox.org!

zation produd for enterprise as well 8z home use, Mot only is ViFflualBow an extremely feature rich, high performance product for enserpr

isiBax 5 & powerful Y85 and AMDS4/Intelsd virtusll R
cense (GPL) wersion 2, See “about VetualBox™ for an introduction

rus’B aliz
frecly available =5 Open Source Software under the terms of the GNU General Public L

Cereanthals Presently, VirtualBox runs an Windows, Linus, Macintosh, and Solars hodts and supports a large number of guest aperating systems including But not limited to Windows [NT 4.0, 2000, XP, Ser
Dy DOS"Windows 3.x, Linux (2.4, 2.6, 1.x and 4.x). Solans angd OpenSolans, 0572, and OpenBSD
Dot tior VirmuaiBax & Bbing adtively developed with fregquent releates and has an &»er growing |5 of features, Supported QueAt DpEFRlnGg Gy atemd and plaffarmi it rund on, VirtualBox @ & communily &N
o aLe - e )
contribute whils Oracle ensures the PrOguCT plways meets El'l'l"-F“i-':'.Jr."l-ﬂ: guaity cntena
r doc
T i P - .
Py [pR——
Cia I [J .J.I'Il':".lt. }

L

Hot picks:

» Pre-built virtual machines for developers &t~ Oracle Tech Network
» Hyperbox Opén-soirce Virtual [Infrastructure Managar - project ste
a phpVirtualBox ALY weh interface - prolect ste

STEP 2

Next, while still at the VirtualBox download page,
locate the VirtualBox Extension Pack link. The

Extension Pack supports USB devices, as well as numerous other
extras that can help make the VM environment a more accurate

emulation of a ‘real’ computer.

PR

VirtualBox

Download VirtualBox

Here youd Wil Tindg Ik ta VirtuaiBox binaries and its source code,

VirtualBox binaries

Scre
Do d l"i'r r1rw'1ln"-ﬁ|‘.'|r‘|:'|. yOU Bfres o the et and conditions of the respective licente
Locumentatian If you're locking for the latest VirtualBox 6.0 packages, see VirtualBox 6.0 builds, Please also use version 6.0 if you need to run VYMs with software virtualization, as this has
Rl utEf ao i
ENd-Usar dots If you're looking for the latest WirtualBox 5.2 packages, sea VirtualBox 5.2 buillds, Plaasa also vse version 5.2 if you still need suppart for 32-bit hosts, as this has bean disce
Technical
. VirtualBox 6.1.16 platform packages
Lomitribut
" Wirndows Raosis
Ciormimi
I & =05 X hosts

BoawA
T

& Lanux distrbulions
i

The binares ane relaassed undar the terms of the GPL version 2

See the changelog for what has changed

You might want to compare the checksums to verify the integrity of downlocaded packages. The SHAZSS checksums shoukd be favored &% the MDS5 aigarithm must be treatec
» SHAZSG checksums, MD3 checksums

Note: After upgrading VirtualBax it = recommendad to upgrade the guest additions as wal

VirtualBox 6.1.16 Oracle VM VirtualBox Extension Pack
« L+ All supported platforms

Support for USE 2.0 and USB 3.0 devices, VirtualBax RDP, dsk encryplion, NVMe and PXE bool for Intel cards. See this chepter from the User Manual for an intraduction bo
L ]

[PUEL). Meases nstall Lhe Same varsion extansion pack 83 your nstalsd wersion of VirtualBox,

VirtualBox 6.1.16 Software Developer Kit (SDK)

www.pclpublications.com

With the correct packages downloaded, before

we install anything, we need to make sure that the
computer you're using is able to host a VM. To do this, reboot the
computer and enter the BIOS. As the computer starts up, press the
Del, F2, or whichever key is necessary to Enter Setup.

ororg

EFPA FOLLUTION PREVENTER

rend ChipAwayVirus(R) On Guard Ver 1.64

STEP 4 As each BIOS is laid out differently, it's very difficult
o assess where to look in each personal example.
However, as a general rule of thumb, you're looking for Intel
Virtualisation Technology, or simply Virtualisation, usually within
the Advanced section of the BIOS. When you've located it, Enable it
save the settings, exit the BIOS and reboot the computer.

« PR

Advanced

CPU Conflguration »

CPU Ratio

Intel Adaptive thermal Monitor

lHuper-threading

Disabled
Enabled

ACTt lve Processor Cores
Limit CPUID Mawimum

Fxerule Disabile Bif




STEP 5

With the computer back up and running, locate

the downloaded main VirtualBox application and
double-click to begin the installation process. Click Next to continue,
when you're ready.

ﬁ Oracle VM VirtualBox 6.1.16 Setup X

Welcome to the Oracle VM
VirtualBox 6.1.16 Setup
Wizard

The Setup Wizard will install Oracle VM VirtualBox 6. 1. 16 on
your computer. Click Next to continue or Cancel to exit the
Setup Wizard.

STEP 6 The default installation location of VirtualBox
should satisfy most users, but if you have any special
location requirements, click on the ‘Browse’ button and change the
install folder. Also, make sure that all the icons in the VirtualBox
Feature tree are selected and none of them have a red X next to
them. Click Next to move on.

Click on the icons in the tree below to change the way features will be installed.
~ Oradle VM VirtualBox 6. 1. 16
VirtualBox USB Support application.,
VirtualBox Networking
: | %I Vrﬁﬂox % This feature requires 740KB on your
-~ 3] VirtualBox Host-C| Lo g drive. It has 3 of 3
w23« | VirtualBox Python 2.x St|  subfeatures selected. The
2 N subfeatures require 0KB on your ...
Location:  C:\Program Files\Orade \VirtualBox\ Browse
Version 6. 1. 16 Disk Usage < Back Next > Cancel

STEP 7

This section can be left to the defaults, should you
wish. It simply makes life a little easier when dealing
with VMs, especially when dealing with downloaded VMs, as you
may encounter in the future. Again, clicking Next will move you on
to the next stage.

ﬂ Oracle VM VirtualBox 6.1.16 Setup X

Custom Setup
Select the way you want features to be installed.

Please choose from the options below:

Create start menu entries

Create a shortcut on the desktop

Create a shortcut in the Quick Launch Bar

J NN

Register file assodations

Clnstalling a Virtual Environment

STEP 8 When installing VirtualBox, your network
connection will be disabled for a very brief
period. This is due to VirtualBox creating a linked, virtual network
connection so that any VM installed will be able to access the
Internet and your home network resources, via the computer’s,
already established, network connection. Click Yes, then, Install to
begin the installation.

ﬂ Oracle VM VirtualBox 6.1.16 X

Warning:
Network Interfaces

Installing the Orade VM VirtualBox 6. 1. 16 Networking
feature will reset your network connection and temporarily
disconnect you from the network.

ZZ

Proceed with installation now?

STEP 9 You'll probably be asked by Windows to accept a
security notification, click Yes for this and next
you may encounter a dialogue box asking you to trust the
installation from Oracle, again, click yes and accept the installation
of the VirtualBox application. When it's complete, click finish to
start VirtualBox.

ﬂ Oracle VM VirtualBox 6.1.16 Setup X

Oracle VM VirtualBox 6.1.16
installation is complete.

Click the Finish button to exit the Setup Wizard.

/| Start Orade VM VirtualBox 6. 1. 16 after installation

STEP 10 With VirtualBox up and running, you can now
install the VirtualBox Extension Pack. Locate the
downloaded add-on and double-click. There may be a short pause
while VirtualBox analyses the pack, but you'll eventually receive a
message to install it; click Install to begin the process, scroll down
the next screen to accept the agreement and click ‘| Agree’.

i_'i VirtualBox - Information

o

The extension pack
Oracle VM VirtualBox Extension Pz
was installed successfully.
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Installing Linux in a
Virtual Environment

With Oracle’s VirtualBox now up and running, the next task is to create the Virtual

Machine (VM) environment into which you will install Linux. This process won't affect
your currently installed operating system, which is why a VM is a great choice.

CREATING THE VM

There are plenty of options to choose from when creating a VM. For now though, we’ll setup a VM adequate to run the

excellent Linux Mint, and perform well.

With VirtualBox open, click on the New icon in the
top-middle of the right-hand panel of the app. This

STEP 1

will open the new VM Wizard.
W Oracle VM VirtualBox Manager 0
1 roois ¢ AR G
Priferences  Import  Expot New  Add
Welcome to VirtualBox!

The ket part of application window contans global tools and lists all virtusl machines and virtual
machine groups on your computer. You can import, add and creste new VMs using corresponding
toolsar buttons, You can popup & tooks of currently selected clement using comesponding element
button,

You can press the F1 key to get instart holp, or visk weon virbua lbooc org for more information and
Bies nows.

STEP 2 In the box next to Name type Linux Mint, and
VirtualBox should automatically choose Linux as
the Type and Ubuntu (64-bit) as the Version, if not then use the

drop-down boxes to select the correct settings (remember Mint
mainstream is based on Ubuntu). Click Next when you're ready

to proceed.
HY vools . 6;9 @ @ d;;'
Sreferences  Import Export Mew  Add
Welcome to VirtualBox!

The keft part of apphication window contans global tools and kst all wirtudl machings and virtual
 machine groups on your computer. You can import, add and creste new VMs using corresconding
' i it using cormesponding element

X Create Virtual Machins pegng for mone information and

Name and operating system

Please chooss a descriptive name and destination folder for the new
virtual machine and sclect the type of operating system you intend &
ingtall on £, The name you choose will be used throughowt VirtusiBox to
wentify this maching,

Mame:  Limwe Mint
Machne Foider:  C-\Users\dawid\WirtualBox VM|

Type: Linusx E

Wersion:  Ubuntu (64-bit)

EpatMode | Not Cancel

The next section will define the amount of system
memory, or RAM, the VM has allocated. Remember

this amount will be taken from the available memory installed in

your computer, so don’t give the VM too much. For example, we

have 8GB of memory installed and we're giving 2GB (2048MB) to
the VM. When you're ready, click Next to continue.

Bl ilacki

L] ool B s AR o
Preferences  Import Export  New  Add
Welcome to VirtualBox!

The keft part of applicabion window contains global tools and ksts all virtual machines and virtual
machine groups on your computer. You can import, add and creste new VMs using corresconding
' 3 it using comesponding element

=  Create Virtual Maching Bgrg for mone information and
Memory size
Seloct the amount of memony (RAM) in megabytes to be allocated to the
The recommended memory size s 1024 MB.
e —— 098 = | M8
4 ME H192 MB
Mot Cancal

This section is where you'll start to create the virtual

hard disk that the VM will use to install Mint on to.
The default option, ‘Create a virtual hard disk now’, is the one we're
using. Click Create to move on.

AR g

2
s ane
Proforonccs  Import  Export Now  Add

Welcome to VirtualBox!

The keft part of application window contains global tools and lists all virtual machines and virtual
maching growups on your computer, You can import, add and create view Vs using corresponding
—r B e h: n uting comesponding cemant

& Create Virual Machine m.oig for more information and

Hard disk

IF you wash wou con add o wrtual hard dak to the réw maching. You &an
pthesr create & niew hard diak fle or select ape from the st o from
anothar location uging the folder loon.

If you need a mare comglex storage set-up you can ship thes step and
make the changes to the machine settings once the machine s crosted,

The recommended s2e of the hasd disk is 10.00 GB.
T Do net add 2 virtaal hard disk
® Create a virtual haed disk now
) Use an existing virtual hard disk file
Empty




(Installing Linux in a Virtual Environment </>

The pop-up window that appears after clicking
Create is asking you what type of virtual hard disk

you want to create. We're going to use the default VDI (VirtualBox

Disk Image) in this case, as the others are often used to move VMs

from one VM application to the next. Make sure VDI is selected, and
click Next.

a J eV

- R

Welcome to VirtualBox!

7 s wirtual machines and wirtual
P VNS using cormesponding

[ using cormcIpondng ciemant
q Create Virtual Hand Dk ’

for information and
Hard disk file type g

Ploaso choose tha bype of fle that vou would ke % ute for tha new virtual
hard disic. [f you do not need o use it with other virtualizaten scftware you
can keave this setting unchanged

i YOI (VirtualSox Digk Image)
) WHD (Virtual Hard Disk)
) YMDK (Virtual Machene Disk)

The question of whether to opt for Dynamically or
Fixed sized virtual hard disks may come across as being

somewhat confusing to the newcomer. Basically, a Dynamically Allocated

virtual hard disk is a more flexible storage management option. It won't

take up much space within your physical hard disk to begin with either.
Ensure Dynamically Allocated is selected, and click Next.

‘E} F '
& AR iy
Prefgrences  [mport BExport  New  Add
Welcome to VirtualBox!
7 w wirtudl machines and wirbual
new VMs using corresponding
b usang comeiponding element

& Create Virtual Hard Dick

Storage on physical hard disk i

Flease choose whether the new virtwal hard disk file should grow a3 it is
wied [dynamically allocated) or if it should be created at its maximum sine
(oo gize).

A dynamically allocated hard disk file will only use soace on your physical
Fard disk a= it fills up (up © a madmuen foed siza), although it will not
hrink 3g3in auttmatically whin Space on it is froad.

A fined sire hard disk file may take lonper o create on some systems but
= often Faster o use,

= Dymamically allocatod
i Fixed size

STEP 7 The virtual hard disk will be a single folder, up to the
size you state in this section.

Ensure the location of the virtual hard disk, on your computer, has
enough free space available. For example, we've used a bigger
storage option on our D:\ drive, named it Linux Mint, and allocated
25.50GB of space to the virtual hard disk.

Py g e

Preferences Import  Export New  Add

Welcome to VirtualBox!

€ Creste Virtual Hard Disk

File location and size

Floase type the name of tho now virtual hard disk file into the box bolow or
diek o the falder oo to seleet 3 differont folder to create the file in.

D Wirtual Machinos'Linux Mint 20 MATE\Linux Mint.wdi ™y

Select the size of the virtual hasd disk in megabytes. This site is the limit on
the amount of file data that a «irtual machine will be able to store on the
Fard dize

. S 2550 GB
4,00 M8 200 T8

After clicking Create the initial setup of the VM is
complete: you should now be looking at the newly

created VM within the VirtualBox application. Before you begin though,

click the Settings button from the top of the right-hand panel, and within

the General section click the Advanced tab. Using the pull-down menus,
choose ‘Bidirectional’ for both Shared Clipboard and Drag’'n'Drop.

2 |8 (9 v
-
(e Reostore ' cttings  Discard

laken

Digk Encryption
Snapshot Folder: C\Wsars\david\Virtua Box VMigiLinux Mint'Srapshots
Shargd Clipboard: Bidiroctiona -

Drag'nTrop: Bidirectional -

Follow that by clicking on the System section,

then the Processor tab. Depending on your CPU
allocate as many cores as you can without detriment to your host
system; we've opted for two CPUs. Now click on the Display section,
slide the Video Memory up to the maximum, and tick ‘Enable 3D
Acceleration’. Click OK to commit the new settings.

@ Oracle v , v I |
1 - = :__._
{11 oot € (v P .
Teko Cowbe Rostong Propertes Cong | Sctonge  Diccand Sttt
Mame laken
(&) Linux Mint - Settings ’ * [
_- (=eneral Display

.M Systes Screwn  Remote Display  Recording

B oispiay Vidoo Momory: — — ¥ e

-~ oMB 128 MB
St

‘. i Mantee Count: ¥ ; . : : . . LI

@B Audio 1 E

. Scale Foctor: Al Mositors - B : . 100%  «
Metwork Min Max

£ seri Por Graphics Controller; VMSVGA  +

D i Acocloration: ~ Enable 3D Accckoration
o v

Click on the Start button and use the explorer

button in the ‘Select Start-up Disk’ window; the
explorer buttonis a folder with a green arrow. Click Add in the new
pop-up window, to locate the downloaded ISO of Mint; and click
Open to select the ISO. Now click the Start button to boot the VM
with the Linux Mint Live Environment. You can now install Linux as per
the standard PC installation requirements.

U Current State
w i i
" i
Add Create  Befresh I
— W ke -~ . tart *‘:
P& Please choose a virtual optcal desk file % i
+ | » ThisPC » Mew Volume (D) * Apps v e > Dearch Apg Ploase subect o virtual optical disk file or a phvsical optical
drive containing & disk to st your new virtual maching
Crganise * Hew folder - B B tem
- " Hdrr'“_l :.J'“_ s gl " mdlim“mfﬁ mn-ﬂﬁﬂﬁlﬂm L
%7 Deopbox (Team 8C R s Bnd shoubd contain tha Soerstng systam you wash o
eBools Taafelte T rive foriche Irstall 57 the virtual maching i you want to do that now.
& OneDrve rubus_files 1371272018 1020 Filz falder The disk will be djected from the virtusl drive sutomatically
Pt e you switch the virtual maching off, bt you can &
W This PC Spectaculator v8.0 with Key [TorDigger] B0 do thes poursed f readec USNG the Devet Mman. '
; Spectrum Agh =T i1 ]
B 3D Obiects : =
. . windows 311 91/10/2018 13:36 File falder t’“m'& el
Mp Winidows 7 RS 2E 12402 File Foilder 1
% Documents Windaows 8 28/05/2016 12:15 File folder Seart Cancel
¥ Downloads Windows § 32-b7
N HUAWEI P smart Windows £ 1 _
o' Music Windhows 10 30072013 1140
E Pictures Windows XP Pro 32t
. Videos o 2019-09- 2% rpd - wBE-buster
% Local Disk iC o linuwrmant - 20=coneamany- Gl 082020 15:00 Disc image File 1.938.272 - :
: « | lirisrrint -20-mate-Sdbi 001152020 1107 Dhsc image Fde 2 000 3218
New Volume (D) L e
ol < ubuntu-20.04 1-desktop-amdid 1S E2020 11:25 Disc Image File . T19, 744
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Getting Ready to
Code in Linux

TAKING COMMAND

The command line is at the core of Linux and when you program with it, this is called scripting. These are self-contained
programs designed to be run in the Terminal.

STEP 1 The Terminal is where you begin your journey STEP 3 What you currently see in the Terminal is your login
with Linux, through the command line and thus name followed by the name of the computer, as you

any scripting from. In Linux Mint, it can be accessed by clicking on named it when you first installed the OS on to the computer. The
the Menu followed by the Terminalicon in the panel, or entering line then ends with the current folder name: at first this is just a tilde
‘Terminal’ into the search bar. (~), which means your Home folder.

All Applications Accessibility

"EE Accessories ) Account details
=ew Applets
g Archive Manager
[! Backgrounds

7 Sound & Video Backup Tool

F-;T:l Administration * Bluetooth

———

STEP 2 The Terminal will give you access to the Linux STEP 4 The flashing cursor at the very end of the line is
Mint Shell, called BASH; this gives you access to where your text-based commands will be entered.
the underlying operating system, which is why scripting is such a You can begin to experiment with a simple command, Print Working
powerful language to learn and use. Everything in Mint, and Linux Directory (pwd), which will output to the screen the current folder

as a whole, including the desktop and GUI, is a module running from  you’re in. Type: pwd and press Enter.
the command line.

david@dawvi

david@davi File Edit View Search Terminal Help

File Edit View Search Terminal Help david@david-min
. e . | fhome/david

www.pclpublications.com



STEP 5

All the commands you enter will work in the same
manner. You enter the command, include any
parameters to extend the use of the command and press Enter to
execute the command line you've entered. Now type: uname -a
and press Enter. This will display information regarding Linux Mint.
In scripting, you can use all the Linux command-line commands
within your own scripts.

File Edit View Search Terminal Help

pwd
fhnmefdavld
‘ uname -a
0-53-generic #74-Ubuntu SMP

‘Llnux dav1d mlnt 4. 4

HERE BE DRAGONS!

<Getting Ready to Code in Linux \::f}

STEP 6 The list of available Linux commands is vast,
with some simply returning the current working
directory, while others are capable of deleting the entire system in
an instant. Getting to know the commands is part
of learning how to script. By using the wrong command, you could
end up wiping your computer. Type compgen -c to view the
available commands.

david@david-mint ~

File Edit View Search Terminal Help

compgen -cC

alert
cls

egrep
fgrep

agrep
1k
la
18
s

There's an urban myth on the Internet that an employee at Disney Pixar nearly ruined the animated movie Toy Story by
inadvertently entering the wrong Linux command and deleting the entire system the film was stored on.

STEP 1 Having access to the Terminal means you're
bypassing the GUI desktop method of working
with the system. The Terminal is a far more powerful environment
than the desktop, which has several safeguards in place in case you
accidentally delete all your work, such as Rubbish Bin to recover
deleted files.

Rubbish Bin

File Fdit View Go Bookmarks Help

=

« % 4 ¢ lRubbishBin | Q =

v My Computer

Restore Selected Ttems Fmpty Rubbish Rin

P lome
— Restore salacted tems to thaer nﬂgmal o edlile gl
- Nesktop

8 Docunwe

L& Fot

£" Mctures
FF Videos

N Downiloa...
M Filo Syst.
A T

MNetwork
B MNetwork

STEP 2

However, the Terminal doesn’t offer that luxury. If
you were to access a folder with files within via the
Terminal and then enter the command:; rm *. *, all the files in that
Folder would be instantly deleted. They won't appear in the Rubbish
Bin either, they're gone for good.

dawd@dawd mint ~/Mt

| File Edit View Search Terminal Help

|
:
|
|
l
f
|
|
l
|
J
i
v
|

STEP 3 Therefore it's always a good idea to work in the
Terminal using a two-pronged approach. First, use
the desktop to make regular backups of the folders you're working
in when in the Terminal. This way, should anything go wrong, there's
a quick and handy backup waiting for you.

File Edit View Go Bookmarks Help

.#AMusic >

* | > 4 £ g david
+ My Computer : ] |
B Home — —
"= Desktop Bob Marley & The Bob Marley & The
Wailers Wailers (copy)

PE Docume...

£ Pictures
F¥ Videos

B Downloa...
B File Syst...
§ Rubbish...

v Network

¥ Network

STEP 4

Second, research before blindly entering a
command you've seen on the Internet. If you see the
command; sudo dd if=/dev/random of=/dev/sda and use

it in a script, you'll soon come to regret the action as the command
will wipe the entire hard drive and fill it with random data. Take a
moment to Google the command and see what it does.

GO g |e dd if=/devirandom of=/dev/sda Q,

A v .l " R B oo T e g -
All v iIde0s 2WS Viaps ages viore yellings | DO
-

00 results (0.98 seconds

udev - What does dd if=/dev/zero of=/dev/sda do - Unix & Linux Stack ...
https_/funix stackexchange.com/questions/.../what-does-dd-if-dev-zero-of-dev-sda-do ~

3 Apr 2 - dd if=/dev/zero of=ldev/sda bs=4096 count=4096 Q. why 4096 is particularly used for
coun trr ﬂ s will zero out the first 16 MiB of the dnve

Dd - Destroyer of Disks - Noah.org

www noah org/wiki/Dd_-_ Destroyer_of _Disks »

10 Aug 2015 - sudo dd i~ubuntu-14_04-desktop-amd64.dmg of=/dev/sdal sudo cp
seconds to de stroy the nle using dd =/devizero oi=somefie

Securely erase a drive - Erase MBR - Erase GPT (GUID ___ - Fill a file with bytes

it takes 30

Can "dd if=/dev/zero of=/dev/sda" physically damage your hard disk ...

https fww centos ::nrq » Board index » CentOS General Pur pnse » CentOS E::DEEEIIE v
! AN K in o uhontu e od i nenin a cononla "euda dd isldoulzarn afsldauieds he=101"
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Creating Bash Scripts
—Part 1

GET SCRIPTING

A Bash scriptis simply a series of commands that Mint will run through to complete a certain task. They can be simple or
remarkably complex, it all depends on the situation.

STEP 1

To begin with, and before you start to write any
scripts, you need to create a folder where you can
put all our scripts into. Start withmkdir scripts, and enterthe
Folder cd scripts/. This will be our working folder and from here
you can create sub-folders if you want of each script you create.

You'll be working within the Terminal and with a
text editor throughout the coming pages. There

are alternatives to the text editor, which we'll look at in a moment
but for the sake of ease, we'll be doing our examples in Xed. Before
you begin, however, run through the customary update check: sudo
apt—-get update && sudo apt-get upgrade.

davit

davi File Edit View Search Terminal Help

e g

$ mkdir scripts
$ cd scripts/

L I S B e . |

File Edit View Search Terminal Help

i § - ¥ i i -
gavidedavid-mint

$ sudo apt-get update && sudo apt-get upgr
[5udn] password for david:

Hit:
Hit:
Hit:
Hit:
Hit:
Ign:
Get:
Hit:
Hit:
Hit:

http:
nttp:
http:
http:
http:
http:
http:
http:
http:

//ppa.launchpad.net/openshot.developers/ppa/ubuntu
//ppa.launchpad.net/peterlevi/ppa/ubuntu xenial In
//archive.canonical.com/ubuntu xenial InRelease
//ppa.launchpad.net/thomas-schiex/blender/ubuntu x
f/archive.ubuntu.com/ubuntu xenial InRelease
f/www.mirrorservice.org/sites/packages. Linuxmint.c
f/archive.ubuntu.com/ubuntu xenial-updates InRelea
//ppa. launchpad net/wine/wine-builds/ubuntu xenial
f/www.mirrorservice.org/sites/packages. Linuxmint.c

0 http //repository.spotify.com stable InRelease

-NacKnao NTRE

STEP 2

There are several text editors we can use to create
a Bash script: Xed, Vi, Nano, Vim, GNU Emacs and

so on. In the end it all

use of Xed is purely c

comes down to personal preference. Our
ue to making it easier to read the script in the

screenshots you see

helow.

Fig Edf View Search Termanal Helg

STEP 4 Windows users will be aware that in order for a
batch file to work, as in be executed and follow the
programming within it, it needs to have a .BAT file extension. Linux
is an extension-less operating system but the convention is to give
scripts a .sh extension.

File Edit View

5cripf1.5h
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g A N = N | 3
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A small and Boghoweicht tewr edivor

Close

Buffers Tools Help
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DA X Gor n
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davido®dawid-mine
File Ecit Vew Search Termimal Healp

GHU nano 2.5.3 Now Buf fer Modificd

1 1 il ] Y |
= = S | &% = = = e - = = « .

M= r |= r 1 | 'Y ™ - =l I

1 NN Rl = Ll - [ ] i I 'S

-mint

Search Terminal

i i
I LPJLS

script2.sh

Help

5 s
script3.sh

3 I

script4.sh
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Let's start with a simple script to output something
to the Terminal. Enter xed helloworld. sh.

STEP 5

This will launch Xed and create a file called helloworld.sh. In Xed,
enter the following: #! /bin/bash, then on a new line: echo
Hello World!.

File Edit View Search Terminal Help
lav] ipts § Xed helloworld.sh

File Edit View Search Tools Documents Help

d 0 0G| »n = | Y

“ 0 B | A Q

*helloworld.sh X

#! /bin/bash

echo Hello World!

The #! /bin/bash line tells the system what Shell
you're going to be using, in this case Bash. The hash

STEP 6

(#) denotes a comment line, one that is ignored by the system, the
exclamation mark (!) means that the comment is bypassed and will
Force the script to execute the line as a command. This is also known
as a Hash-Bang.

*helloworld.s

File Edit View Search Tools Documents Help

1 0O 0 0 8| a QA

\
o 4

*helloworld.sh X

#! /bin/bash

echo Hello World!

You can save this file, clicking File > Save, and exit
back to the Terminal. Entering 1s, will reveal the

STEP 7

script in the folder. To make any script executable, and able to
run, you need to modify its permissions. Do this with chmod +x
helloworld. sh. You need to do this with every script you create.

davi
File Edit View Search Terminal Help

ipts § xed helloworld.sh
ts $ s

trs & chmod +x helloworld.sh

ihellﬂwnrld st

< Creating Bash Scripts—Part 1 (<=

STEP 8 When you enter 1s again, you can see that the
helloworld.sh script has now turned from being
white to green, meaning thatit's now an executable file. To run
the script, in other words make it do the things you've typed into it,
enter: . /helloworld. sh.

dawvi

File Edit View Search Terminal Help

| ipts § xed helloworld.sh
'hellnworld sh

‘ j@david-mint ~/scripts $ chmod +x helloworld.sh
davidedavid-mint ~/scripts ¢ 1ls

» ./helloworld.sh
, $ l

ggua'-ﬁ;m! i

STEP 9 Although it's not terribly exciting, the words ‘Hello
World!" should now be displayed in the Terminal.
The echo command is responsible for outputting the words after

it in the Terminal, as we move on you can make the echo command
output to other sources.

| *hu
File Edit| -
swwasern File  Edit View Search Tools

1 0 0

Documents Help

0 B | Qa A

%
~ o | Y

davided 4. R
FERN ;! /bin/bash

Hello Wo Sl , B ol .
fe_}ﬁfﬂ{echa Hello World! This 1s my first script in Linux Mi)

STEP 10 Think of echo as the old BASIC Print command. It

displays either text, numbers or any variables that
are stored in the system, such as the current system date. Try this
example:echo Hello World! Today is $(date +%A).The
S(date +%A) is calling the system variable that stores the current day
of the week.

hellov

File Edit View Search Tools Documents Help

Do o C B8 Q Q9

~ o | Y
File Edit View Search Terminal Help

[david@davi 1t ~/scripts $ ./helloworld.sh
IHello World! Today is Monday
| . '._.. -.::_..- + 4

EXl helloworld.sh X
#! /bin/bash

echo Hello World! Today is $(date +%A)|
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Creating Bash Scripts

—Part 2

VARIABLES

Just as in every other programming language a Bash script can store and call certain variables from the system, either generic

or user created.

Let's start by creating a new script called hello.sh;
xed hello.sh.Initenter:#!/bin/bash, then,

STEP 1

echoHello $1.Save the file and exit Xed. Back in the Terminal
make the script executable with: chmod +x hello. sh.

File Edit View Search Terminal Help

cripts § xed hello.sh
scripts $ chmod +x hello.sh

i i -
I L‘II . l: D

File Edit View Search Tools Documents Help

d 00 ~< ¥ 0B QQ
ER hellosh X
#! /bin/bash

echo Hello %1

STEP 2 As the script is now executable, run it with . /
hello.sh. Now, asyou probably expected a simple
‘Hello' is displayed in the Terminal. However, if you then issue the
command with a variable, it begins to get interesting. For example,
(ry . /hello.sh David.

david@davi

Help
. ./hello.sh

File Edit View Search Terminal

Hello |
david@david-mint ~/scripts $ ./hello.sh David
Hello David

david@david-mir scripts $ |}
- |

www.pclpublications.com

STEP 3 The output now will be Hello David. This is because
Bash automatically assigns variables for the user,

which are then held and passed to the script. So the variable
'S1" now holds ‘David’. You can change the variable by entering
something different: . /hello.sh Mint.

dav

Help
.fhello.sh

File Edit View Search Terminal

david@david-mint
Hello

david@david-mint ~/scripts § ./hello.sh David
Hello David

i

./hello.sh Mint

Hello Mint

STEP 4 You can even rename variables. Modify the hello.
sh script with the following: firstname=5$1,

surname=S2, echo Hello S$firstname $surname.Putting
each statement on a new line. Save the script and exit back into
the Terminal.

File Edit View Search Tools Documents Help

o0 »~ < ¥ 0B Q9

*hellosh X

#! /bin/bash

firstname=$1

surname=s.

echo Hello $firstname $surname



STEP 5 When you run the script now you can use two
customvariables: . /hello.sh David Hayward.
Naturally change the two variables with your own name; unless
you're also called David Hayward. At the moment we're just printing
the contents, so let's expand the two-variable use a little.

File Edit View Search Terminal Help
david@david-mint ~/scri ./hello.sh David Haywarcd
Hello David Hayward

david@david-mint ~/scr ./hello.sh Linux Mint
Hello Linux Mint

Create a new script called addition. sh, using
the same format as the hello.sh script, but

STEP 6

changing the variable names. Here we've added firstnumber and
secondnumber, and used the echo command to output some
simple arithmetic by placing an integer expression, echo The sum
is $((Sfirstnumber+S$secondnumber) ). Save the script, and
make it executable (chmod +x addition.sh).

addition.sh

File Edit View Search Tools Documents Help

o B QQ QA

1 O 0 » o Y

addition.sh %

#!/bin/bash

firstnumber=s1l

secondnumber=%2

echo The sum 1is ${((sfirstnumber+$secondnumber))

STEP 7 When you now run the addition.sh script we can
enter two numbers: . /addition.sh 1 2.The
result will hopefully be 3, with the Terminal displaying ‘The sum
is 3". Try it with a few different numbers and see what happens.
See also if you can alter the script and rename it do multiplication,
and subtraction.

davic

File Edit View Search Terminal Help

j@david-n .faddition.sh 1 2
15 3
Ld@david-min ./faddition.sh 324 45
1s 79
d@david-mint - ./addition.sh 65756 1456
1s 67212
ddavid-mint ./multiplication.sh 2 8

; 15 16_

< Creating Bash Scripts—Part 2 £ f”}»

STEP 8 Let's expand things further. Create a new script
called greetings. sh. Enter the scripting as below
in the screenshot, save it and make it executable with the chmod
command. You can see that there are a few new additions to the

script now.

greetings.sh

File Edit View Search Tools Documents Help

0 B QaQ A

1 0 U | » &= | Y

EN greetings.sh X
#! /bin/bash

echo -n "Hellc

read firstname

echo -n "7

read surname

clear

echo Hello $firstname $surname, how are you today?

STEP 9 We've added a —n to the echo command here
which will leave the cursor on the same line as the
question, instead of a new line. The read command stores the
users’ input as the variables firstname and surname, to then read
back laterin the last echo line. And the clear command clears
the screen.

—
dav

| File Edit View Search Terminal

Help

Hello David Hayward, how are you today?
R S T R e T Sy T A e

STEP 10 As a final addition, let’s include the date variable
we used in the last section. Amend the last line
of the script to read: echo Hello S$firstname $surname, how
are you on this fine $(date +%A) 2. The outputshould
display the current day of the week, calling it from a system variable.

greetings.sh

File Edit View Search Tools

J1 0O 0

Documents Help

¥ 0 B | A Q

"~ -

| Bl greetings.sh X
:#!fhinfhaﬂh

echo -n "Hellc

read firstname

lecho -n "Ths

'read surname

clear

lecho Hello $firstname $surname, how are you on this fine $(dat
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Creating Bash Scripts

—Part 3

IF, THEN, ELSE

With most programming structures there will come a time where you need to loop through the commands you've entered to

create better functionality, and ultimately a better program.

STEP 1

Let's look at the If, Then and Else statements now,
which when executed correctly, compare a set of
instructions and simply work out that IF something is present, THEN
do something, ELSE do something different. Create a new script
called greeting2.sh and enter the textin the screenshot below
INCo It.

*greetings.sl

File Edit View Search Tools Documents Help

d 000G ~- ¥ 0B Q Q

*greetings.sh X

#! /bin/bash

echo -n

read firstname

echo -n "7

read surname

clear

if | == ]

¢firstname

L= '!—!—__—__—_ _—__—!—__—_ i-'c—: —_—— e —— =

STEP 2

Greeting2.sh is a copy of greeting.sh but with a
slight difference. Here we've added a loop starting
at the if statement. This means, IF the variable entered is equal to
David the next line, THEN, is the reaction to what happens, in this
case it will output to the screen ‘Awesome name,’ followed by the
variable (which is David).

david@davi
File Edit View Search Terminal Help
!Aweznme name, David
david@david-mint ~/scripts $

www.pclpublications.com

STEP 3 The next line, ELSE, is what happens if the variable
doesn’'t equal ‘David’. In this case it simply outputs
to the screen the now familiar ‘Hello...". The last line, the FI
statement, is the command that will end the loop. If you have an If
command without a Fi command, then you get an error.

david@dawvid-

File Edit View Search Terminal Help
Hello Pink Floyd, how are you on this fine Wednesday?

STEP 4 You can obviously play around with the script a
little, changing the name variable that triggers a
response: or maybe even issuing a response where the first name
and surname variables match a specific variable.

greetings2.s

File Edit View Search Tools Documents Help

1 0O 0 0O B G Q

BN greetings2.sh X
#!/bin/bash

echo -n "H
read firstname
echo -n "Ths:
read surname
clear
if [ "$firstname" == ] & [ "$surname” == "H: ]
then echo 5 OME $firstname Ssurname

else echo Hello $firstname S$surname, how are you on this fine



MORE LOOPING

(Crea ting Bash Scripts — Part 3

You can loop over data using the FOR, WHILE and UNTIL statements. These can be handy if you're batch naming, copying or

running a script where a counter is needed.

Create a new script called count. sh. Enter the
text in the screenshot below, save it and make it

STEP 1

executable. This creates the variable ‘count’ which at the beginning
of the script equals zero. Then start the WHILE loop, which WHILE
countis less than (the LT part) 100 will print the current value of
count in the echo command.

count.sh (-
File Edit View Search Tools Documents Help

DG »~v | ¥x0B QQ

EN countsh X |

#! /bin/bash
count=0

while [ $count -1t 100 ];do

echo Scount
let count=count+l

done

STEP 2

Executing the count.sh script will result in the
numbers 0 to 99 listing down the Terminal screen;
when it reaches 100 the script will end. Modifying the script with the
FOR statement, makes it work in much the same way. To use it in our
script, enter the text from the screenshot into the count.sh script.

*count.sh (

File Edit View Search Tools Documents Help

DG »~v %068 QQ

EA *countsh X l

#! /bin/bash

for count in {0..100}: do
echo Scount

let count=count+1

done

The addition we have hereis: for count in
{0..100}; do.Which means: FOR the variable

‘count’ IN the numbers from zero to one hundred, then start the
loop. The rest of the script is the same. Run this script, and the same
output should appearin the Terminal.

BN *countsh X

#!/bin/bash

for count in {©..180}: do

echo S$count
let count=count+l

done

The UNTIL loop works much the same way as the
WHILE loop only, more often than not, in reverse.

STEP 4

So our counting to a hundred, usingUNTIL, would be: until
[ Scount -gt 100 ]; do.Thedifference being, UNTIL countis

greater than (the gt part) one hundred, keep on looping.

*count.sh (-

File Edit View Search Tools Documents Help

N@% »~v | ¥y0B8 Q4

EM *countsh X l

#!/bin/bash

until [ %$count -gt 100 ]; do
echo Scount

let count=count+l

done

You're not limited to numbers zero to one hundred.
You can, within the loop, have whatever set of

STEP 5

commands you like and execute them as many times as you want
the loop to run for. Renaming a million files, creating fifty folders
etc. For example, this script will create ten folders named folder1
through to folder10 using the FOR loop.

*count.sh (

File Edit View Search Tools Documents Help

POt ~v x0B QaaQ

EA *countsh X |

#!/bin/bash

for count in {0..10};do
mkdir Folders$count

let count=count+l

done

STEP 6 Using the FOR statement once more, we can
execute the counting sequence by manipulating the
{0..100} part. This section of the code actually means {START..END..
NCREMENT}, if there’s no increment then it's just a single digit up to
‘he END. For example, we could get the loops to count up to 1000 in
two's with: for count in {0..1000..2}; do.

*count.sh (

File Edit View Search Tools Documents Help
~ v Yy 08| QQ

0 0§

Ed *countsh X l

#!/bin/bash

|for count in {©..1000..2};do
echo Scount

let count=count+l

done




</> Coding on Linux

Creating Bash Scripts
—Part4

You've encountered user interaction with your scripts, asking what the user’'s name

is and so on. You've also looked at creating loops within the script to either count or
simply do something several times. Let's combine and expand some more.

CHOICES AND LOOPS

Let’s bring in another command, CHOICE, along with some nested IF and ELSE statements. Start by creating a new script called
mychoice. sh.

STEP 1 o 2 =22 You can, of course, increase the number of choices

—— ‘ cv|/vom aa but you need to make sure that you match the
The mychoiceshscript | - number of choices to the number of IF statements. The script can
. A : Bl mychoicesh X ‘ i i ,
is beginning to look a e quickly become a very busy screen to look at. This lengthy script

lot more complex. What |........ is another way of displaying a menu, this time with a fancy colour
we have hereis a list acho "1. Mint" scheme too.

i s echo "2. Is”
of four choices, with echo "3. Awesome" |

. : echo -n "Please choose an option (1, 2 or 3) " #/bin/bash
three possible options. _ | gl i s s~ e Mt 2

: . while [ $choice -eq 4 ]; do Esc=$( Se "\e-) .. .

The Optlons' Mlnt' |S‘ read choice clE:;HE gg 'EEEE;};HE}H H

CIVIS(){ Se "\e[?251";}
DRAM( ){ 5e "\ex@\e(0";}

and Awesome will be

if [ $choice -eq 1 ] ; then WRITE(){ Se "\e(B";)

. . echo "You have chosen: Mint" MARK( )} Se "\e[7m":
dlsplayEd IF the User ﬂl!‘-ﬂ UHMRH{;E Se _::EEEFFI"];I}
if [ $choice -eq 2 ] ; then R(){ CLEAR ;stty sane;Se "\ec\e[37;44m\e[]";};
presses the correct echo "You have chosen: Is" HEAD(){ DRAW
else ggrheach in S(seq 1 13):do )
. - X X
option key. If not, then if [ $choice -eq 3 ] ; then S
echo "You have chosen: Awesome” WRITE;MARK:TPUT 1 5
1 else S5E “BASH SELECTION MENU " ;UNMARK; }
the menu will reappear, e M e e e o Lo03 CLEAT: CIVISINULL=/dev/null
H echo "1. Mint" ingde .
printf "FNTFR - SFLECT,NFXT : UNMARK ; }
the Fourth ChO'CE echo "2. Is" ARROW(){ read -s -n3 key 2>/dev/null >&2
echo "3. Awesome” Lf [[ Skey = SESC[A ]);then echo up;fi
echo -n "Please choose an option (1, 2 or 3) if [[ Skey = SESC[B ]]ithen echo dn;fi;}
choice=4 MO(){ TPUT 4 20; %5 "Logln info";}
A M1(){ TPUT 5 20; Se "Network";}
; fi M2(){ TPUT 6 20; Se "Disk";)
fi M3(){ TPUT 7 28: Se "Routing”:)}
fi Ma(){ TPUT 8 20; Se "Time";)
done MS5(){ TPUT 9 208; Se "ABOUT ";}

M6(){ TPUT 18 28; Se "EXIT ";)
LM=6
MENU( ){ for each in S(seq 0 SLM);do M5{each};done;}
POS(){ Lf [[ Scur == up ]];then ((i--));fi
S8R0 0SSOSR RNOSERORRRRESESSRRRRESOGRSRSRRESEORRRRENSEERRERRERS if [[ Scur == dn ]]);then ((i++));fi
Lf [[ 51 -1t &  ]]:;then i=SLM;fi

. Af [[ 51 -gt SLM ]]);then i=0;f1;)
STEP 2 IF you follow the script through you soon get the REFRESHOIE AfteeaSICLILY)) beforessllL-1D)
Af [[ Safter -gt SLM ]];then after=0;fi

hang of what's going on, based on what we've UL € SR RS RO Sati (ARSI TS
: : ; MSbefore; MSafter;fi;j=51;UNMARK;MSbefore;MSafter;
already covered. WHILE, IF, and ELSE, with the FI closing loop INITO)L RIHEADLFOOTINENGS) 0 asberoretsarteri)
5 . ; SC(){ HEFHFSH;@AHH;55;5b;cur='ARR?H';} . o
statement will run through the options and bring you back to the i T Tate W e A e L TNAND
t t .F . k th t. ﬂ; ‘S:HE;S{;"..: [[ Scur == "" ]];t:en R;S5e "\.n‘Swa ; :::‘l.n";ES;:i;;
1) S=M1:5C:1 SCur == "° 4 R:Se "\nS(ifconfi n":ES:fL::;
Start | yOU DIC € WrOng OD 1on. 2) 5=:;;5c;1.r H Scur == " H;th:: R;EE ":ngiéfr-h . }:n‘-;fs;rt:;
3) S=M3;SC;if [[ Scur == :: ]]Ethen REEE :\nﬁ{ruute -n }\nrfﬁsffiff
david@david-mint ~/scripts :; E:::.EE.::: E{ EEEE = }]}.:::: fc:.gg }.ﬂgﬁgtgy mn;t:.ii.:}”
6) S=M6;SC;Lf [[ Scur == "" ]];then R;exit 0;Ffi;;

File Edit View Search Terminal Help esac;P0S;done

. /mychoice. sl
;: J \E \{ r] BASH SELECTION MENU |
P choose an option (1, 2 or 3]
You have ::'“.:;5;: Mint STEP 4 Ou can use the

/m e s| arrow keys and Enter S

1 ”” in the menu setup in the script. Each

Please choose an option (1, 2 or 3) 2 choice is an external command that

st Pyl Feeds back various information. Play
around with the commands and

option (1, 2 or 3) choices, and see what you can come

dspasapir up with. It’s a bit beyond what we've

looked at but it gives a good idea of

what can be achieved.

ENTER - SELECT _ NEXT




CREATING A BACKUP TASK SCRIPT

(Creating Bash Scripts — Part 4 </>

One of the most well used examples of Bash scripting is the creation of a backup routine, one that automates the task as well

as adding some customisations along the way.

STEP 1

A very basic backup script would look something
along the lines of: #! /bin/bash, then,

tar cvfz ~/backups/my-backup.tgz ~/Documents/.This
will create a compressed file backup of the ~/Documents folder,
with everythinginit, and putitin a folder called /backups with the
name my-backup.tgz.

backup1.sh (~/scripts)

File Edit View Search Tools Documents Help

G |~ v Y08 Qa4

%

J 0

E® backupl.sh X I
#!/bin/bash

tar cvfz ~/backups/my-backup.tgz ~/Documents/|

STEP 2

While perfectly fine, we can make the simple script
a lot more interactive. Let's begin with defining
some variables. Enter the text in the screenshot into a new backup.
sh script. Notice that we've misspelt ‘source’ as ‘'sauce’, thisis
because there's already a built-in command called ‘source’ hence the
different spelling on our part.

EM backupl.sh X

#! /bin/bash

clear

# Time stamp
day=%(date +%A)
month=%(date +%B)
year=%(date +%Y)

# Folders
dest=~/backups
sauce=~/Documents|

The previous script entries allowed you to create
a Time Stamp, so you know when the backup was
taken. You also created a ‘dest’ variable, which is the folder where
the backup file will be created (~/backups). You can now add a
section of code to first check if the ~/backups folder exits, if not,
then it creates one.

BN backupl.sh X l
#! /bin/bash

clear

# Time stamp
day=$(date +%A)
month=¢(date +%B)
year=$(date +%Y)

# Folders
dest=~/backups
sauce=~/Documents

if [ -d $dest ]; then

echo "Backup folder exists"

else

@cho "Backup folder does not exist! I'm now creating 1it...
echo

fi

“: (mkdir -p Sdest)

Once the ~/backups folder is created, we can now
create a new subfolder within it based on the

STEP 4

Time Stamp variables you set up at the beginning. Addmkdir -p
Sdest/”Sday Smonth Syear”.It'sin here that you putthe
backup file relevant to that day/month/year.

EM backupl.sh X ‘
#!/bin/bash

clear

# Time stamp
day=%(date +%A)
month=%(date +%B)
year=%(date +%Y)

# Folders
dest=~/backups
sauce=~/Documents

if [ -d Sdest ]: then
echo "Backup folder exists™

else

echo "Backup folder does not exist! I'm now creating 1t..."; (mkdir -p $dest)
echo

fi

read -p "Press any key to continue.." -nl -s

mkdir -p $dest/"$day $month S$year”

With everything in place, you can now enter the
actual backup routine, based on the Tar command

STEP 5

from Step 5. Combined with the variables, you have; tar cvfz
Sdest/”Sday Smonth Syear”/DocumentsBackup.tgz
Ssauce. In the screenshot, we added a handy “Now backing up...”
echo command.

EM backupi.sh X '
#!/bin/bash

clear

# Time stamp
lday-${datn +%A)
month=%$(date +%B)
year=$(date +%Y)

# Folders
dest=~/backups
sauce=~/Documents

if [ -d sdest ]; then
echo "Backup folder exists"”

else

echo "Backup folder does not exist! I'm now creating it...":; (wkdir -p $dest)
echo

fi

read -p "Press any key to continue.."™ -nl -S§

mkdir -p $dest/"Sday Smonth Syear”

clear
echo "Now backing up. Please wait...”
tar cvfz $dest/"s$day $month Syear”/DocumentsBackup.tgz $sauce

STEP 6 Finally, you can add a friendly message: echo
All done...”.The
completed scriptisn’'t too over-complex and it can be easily
customised to include any folder within your Home area, as well as
the entire Home area itself.

"Backup complete.

EM backupish X |
#1/bin/bash

clear

# Time stamp
day=%(date +%A)
month=%$(date +%B)
year=$(date +%Y)

# Folders
dest=~/backups
sauce=~/Documents

if [ -d $dest ]1; then

echo "Backup folder exists"

else

echo "Backup folder does not exist! I'm now creating it..."
echo

fi

read -p "Press any key to continue.." -nl -s

mkdir -p S$dest/"$day Smonth Syear”

; (mkdir -p $dest)

clear
echo "Now backing up. Please wait..."
tar cvfz Sdest/"sday Smonth Syear"”/DocumentsBackup.tgz $sauce

clear

mrha
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Creating Bash Scripts

—Part 5

The backup script we looked at previously can be further amended to incorporate
choices; or in other words, user-interaction with regards to where the backup file will

be copied to and so on. Automating tasks is one of the main benefits of Bash scripting,
a simple script can help you out in many ways.

EASY AUTOMATION AND HANDY SCRIPTS

Are you entering line after line of commands to retrieve system information, find a file or rename a batch of files? A scriptis a

better answer.

Let's start by creating a script to help display the
Mint system information; always a handy thing

STEP 1

to have. Create a new script called sysinfo.sh and enter the
Following into Xed, or the text editor of your choice.

-.=.
EH sysinfosh X ‘

#!/bin/bash

# -Hostname information:

@cho -e "\el[31;:43m***** HOSTNAME INFORMATION #*%%=*= ve[@m"
hostnamectl

echo "

# -File system disk space usage:

echo -e "\el[31:43m****=* FILE SYSTEM DISK SPACE USE #*=**=*\g[0Om"
df -h

echo """

# -Free and used memory:

echo -e "\e[31:43m***** FREE AND USED MEMORY #*=*%=%= \e[Bm"

free
echo "

# -System uptime and performance load:

echo -e "\e[31;43m***** SYSTEM UPTIME AND LOAD ****% \e[Bm"
uptime

echo "*

# -Users currently logged in:

echo -e "\e[3]1;43m***** CURRENT USERS #*#***% \e[0m"
who

echo "

# -Top five processes being used by the system:

@cho -e "\e[31:43m***** TOP 5 MEMORY CONSUMING PROCESSES **=*» \el[Bm"
ps -eo %mem,%cpu,comm --sort=-%mem | head -n 6

echo ""

echo -e "\e[1l;32mDone.\e[Bm"

STEP 2 We've included a couple of extra commands in
this script. The first is the -e extension for echo,
this means it'll enable echo interpretation of additional instances
of a new line, as well as other special characters. The proceeding
'31:43m’ element enables colour for foreground and background.

Static hostname: david-mint
Icon name: computer-wvm
Chassis: vm
Machine ID: 5ab3c275b7304ed3b8aecef9ffcc3i7ebd
Boot ID: 6lcelbaadf934f649cT5ac809abe7e18
Virtualization: oracle
Operating System: Linux Mint 18.1
Kernel: Linux 4.4.0-53-generic
Architecture: x86-64

Each of the sections runs a different Terminal
command, outputting the results under the
appropriate heading. You can include a lot more, such as the current
aliases being used in the system, the current time and date and so
on. Plus, you could also pipe all that information into a handy HTML
file, ready to be viewed in a browser.

david@david-mint ~/scripts
File Edit View Search Terminal Help

./sysinfo.sh > sysinfo.html

STEP 4 Alchough there are simple Terminal commands to
help you look for a particular file or folder, it's often
more fun to create a script to help you. Plus, you can use that script

for other non-technical users. Create a new script called 1ook4. sh,
entering the content from the screenshot below.

look4d.sh (~/

File Edit View Search Tools Documents Help

J 00

~ > XY DB QQ

B lookd.sh % ‘
#! /bin/bash

target=~/
read name

output=%$( find "s$target” -iname "*.S%name" 2> /dev/null )
if [[ -n "$output” 1]; then

echo "Soutput”
else

echo "No match found"

fil




When executed the script waits for input from the
user, in this case the file extension, such as jpg,

STEP 5

mp4 and so on. It's not very friendly though. Let's make it a little
Friendlier. Add an echo, with;echo -n “Please enter the
“,leESt

extension of the file you’re looking for:
before the read command.

*lookd.sh X
#!/bin/bash

target=~/

read name

output=$( find "S$target” -iname $name” 2> /dev/null )

soutput
Soutput

No match found

STEP 6

Here's an interesting, fun kind of script using the
app espeak. Install espeak with sudo apt-get
install espeak, thenenterthe text below into a new script called
speak.sh. Asyou can see it's a rehash of the first greeting script
we ran. Only this time, it uses the variables in the espeak output.

speaksh X
#!/bin/bash

echo -n

read firstname
echo -n

read surname
clear

espeak

¢firstname $surname

We briefly looked at putting some colours in the
output for our scripts. Whilst it’s too long to dig a

STEP 7

little deeper into the colour options, here's a script that outputs
what's available. Create a new script called colours. sh and enter
the text (see below) into it.

colours.sh X

#! /bin/bash

clear
echo -
echo -
echo -
echo -
echo -
echo -
echo

echo -
echo

M M M M M M

m

echo -
echo -
echo -
echo -
echo -
echo -
echo -
echo -
echo -
echo -
echo -
echo -
echo -
echo -
echo -
echo -
echo -
echo

echo -
echo -
echo -
echo -
echo -

M mMTIMIMIMTCTIMCIMIMMMTIMPTIM®TIMDTIMDTIMDIMDIMmIMD

echo -
echo -
echo -
echo -
echo -
echo -
echo -
echo -
echo -
echo -
echo -

echo -

M MIMOIMIMOTIMMMIMTIMMIMIMDTIMDIMTIMDMIMDMIMD

< Creating Bash Scripts—Part 5 £<p=,

B
1'.'5.1.\‘_# ’f.

STEP 8 The output from colours.sh can, of course, be
mixed together, bringing different effects
depending on what you want to the output to say. For example,
white text in a red background flashing (or blinking). Sadly the
blinking effect doesn’t work on all Terminals, so you may need to
change to a different Terminal.

Normal Text

Default Default
Default

Light gray
Default

L 1ght
lefault Lig
Default | 11

White

Default Default
Default Black
Default Red
Default Green

Default Magenta
Default

De

e

Whilst we're on making fancy scripts, how about
using Zenity to output a graphical interface?

STEP S

Enter what you see below into a new script, mmenu. sh. Make it
executable and then runit. You should have a couple of dialogue
boxes appear, followed by a final message.

mmenu.sh X

#! /bin/bash

firstname=%$(zenity --entry --title= --text= )

surname=$(zenity --entry --title= --text= ' e?”)

zenity --info --title="H --text= sfirstname Ssurname

STEP 10

While gaming in a Bash script isn’t something
that's often touched upon, it is entirely possible,
albeit, a little basic. Movement-based games are diffiuclt, and
sometimes buggy, however a good text adventure, or Fighting
Fantasy type game is a perfect choice for gaming in the Terminal.
give it a go, and let us know how you get on.

www.pclpublications.com
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Command Line

Quick Reference

TOP 10 COMMANDS

These may not be the most common commands used by everyone but they will certainly feature frequently fFor many users of

Linux and the command line.

The c¢d command is one of the commands you
will use the most at the command line in Linux. It
allows you to change your working directory. You
use it to move around within the hierarchy of your
File system. You can also use chdir.

The 1s command shows you the files in your
current directory. Used with certain options, it lets
you see file sizes, when files where created and file
permissions. Forexample, 1s ~ shows you the files
that are in your home directory.

The cp command is used to make copies of files
and directories. Forexample, cp file sub makes
an exact copy of the file whose name you entered
and names the copy sub but the first file will still
exist with its original name.

The pwd command prints the full pathname of
the current working directory (pwd stands for
“print working directory”). Note that the GNOME

terminal also displays this information in the title
bar of its window.

The clear command clears your screen if this
is possible. It looks in the environment for the
terminal type and then in the terminfo database
to figure out how to clear the screen. This is

equivalent to typing Control-L when using the
bash shell.

www.pclpublications.com

The mv command moves a file to a different
location or renames a file. For example mv file
sub renames the original file to sub. mv sub
~/Desktop moves the file ‘sub’ to your desktop
directory but does not rename it. You must specify
a new filename to rename a file.

The chown command changes the user and/

or group ownership of each given file. If only an
owner (a user name or numeric user ID) is given,
that user is made the owner of each given file, and
the files’ group is not changed.

The chmod command changes the permissions on
the files listed. Permissions are based on a fairly
simple model. You can set permissions for user,
group and world and you can set whether each can
read, write and or execute the file.

The rm command removes (deletes) files or
directories. The removal process unlinks a filename
in a filesystem from data on the storage device
and marks that space as usable by future writes. In
other words, removing files increases the amount
of available space on your disk.

Short for “make directory”, mkdir is used to
create directories on a file system, if the specified
directory does not already exist. For example,
mkdir work creates a work directory. More than
one directory may be specified when calling mkdir.




free

free -m

df
) =

top

urname e

PSs

grep

grep blah file;

SAMSUNG

adduser
addgroup

deluser

S S USATES o

home

delgroup

IM4drl In4arl

man iInlrc
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Code Projects
and ldeas

To help you on your way to becoming a better
coder, we've included some great coding projects
and ideas that you can apply to your own code,
use as a demo for those who are starting to

code, or improve and send out into the coding
community. Want to learn how to craft some
retro code? How about learning how to code a
text adventure? These and more are all found in
this Final section.

-
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No matter where you go next in coding, whether
it's on to learning more languages, creating
amazing apps and games, or helping out and
teaching new coders to avoid the pitfalls you
made, remember the basics, and have fun!

From here, it's down to you and your imagination.
So dream it, and code it.

e Bt L ™3 P
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Planning Your
Code

Knowing how to code is great, but it's not going to get you very far if you don’t know
what it is you're supposed to be coding. Small samples of code don’t need much
planning, but bigger projects do, so here are some tips on planning your code.

You will fFind that nearly all the professional developers out there will
set aside some time to plan out how their code is going to fit into the
wider project on which they're working. Regardless of whether they're
working as part of a team on the latest game, developing a workflow
user interface for the company, or creating a set of automated

tasks that can be used across a number of different platforms, each
developer will set out their code in a plan.

The planning stages can be unique to the developer, unique to the
company for which they're working, or the project on which they're
working. Planning meetings will often sketch out a rough plan of how
the end product will function, with each developer team then working
on their element within the project. Lone developers will sometimes
go back to basics, grab paper and a pencil and start getting their ideas
down. The end result is always the same, though, a plan of action that
enables the developer to plan without worrying about the actual code
at this early stage.

PSEUDOCODE

Code Example:

“T am result 1”7

Line ] RECEIVE userName FROM (STRING) KEYBOARD
Line 2 RECEIVE pmNumber FROM (STRING) KEYBOARD
Line 3 IF userName VALID OR pmNumber VALID THEN

output "Flease

.1 ; J ; -}.- e Tale _‘_‘- : alf = , ;
Line 4 Allow access to network e & it

Lmme 5 ELSE
Line 6 SEND “Access Denied” TO SCREEN
Line7 ENDIF

“T am result 27

One of the more popular methods of planning to code is using It's very simplistic, but from

pseudocode. It's terms used in programming circles that allows the there the developer can :

developer to represent the implementation of code, the sequence continue to plan the remainder T
of the actions, using plain English and a mixture of code examples of the code needed without >—s / I.'%..1-.:] rluriuLjrr / I
together with a flowchart or two to help ‘picture’ loops within the taking up too much valuable B _/
coding project. time — but while also having a

readable plan of action for how
For example, a developer who is planning to write a program that will  the code is going to be formed.
check user input for odd or even numbers will probably begin with a

basic statement of pseudocode: The actual writing of the code,
therefore, takes place later on

A program to allow a user to check if the number is odd or even. in the project. Once there's

Then the basic statement can be expanded: a plan of action in place, the
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developer can share the plan with their colleagues, lead developers,
managers, and so on. Then the plan can be further tweaked to include
other aspects that the original developer may have missed or may
have been removed due to being being classed as unnecessary,.

This process will not only trim the fat off the code before it's even
written but will also help plug any gaps in the project before the hard
work of entering the code begins.

GRAPH PAPER

IF you're planning to include graphics in your project, such as a
platform game, then one of the best resources you can use —and
one that has been used since the early days of coding games —is
graph paper.

Super Mario Bros., launched for the Nintendo Entertainment
System in 1985, was nearly exclusively drawn out — both characters
and levels —on graph paper before being applied to code. Entire
game maps were often created this way, especially on the

Once the graphical planning stage is complete, it's then down to
you as the developer to fill in the blanks, as it were. This means
older 8-bit machines such as the Commodore 64 and Sinclair ZX creating the code that will place and animate your characters
Spectrum home computers. 8-Bit graphics were ideal for graph within the game, as well as developing interactions, collision
paper since the sprites used then were made up of eight or sixteen  detection, number of lives, and so on. With the help of some
blocks; the developer could then visualise the layout of the sprite pseudocode, you could easily plan out what modules you'd use or
using the drawing on the graph paper and apply that to the code. create, the number of variables needed, and the various endgame
The end result, of course, is the character appearing on the screen.  states that will arise when someone plays your game.

GET PLANNING

The whole point of planning is to create something easy to follow that
will help you write the code for your project. Planning isn't supposed
to be a chore; it's there to aid you when you get stuck trying to work
out which variables you've used, where you are in the game, with what
you're left and how the game will eventually pan out and end.

When planning, begin with small steps. Coding a Hangman game, for
example, begins with the plan to get the player's name, then includes
the word bank, drawing out the stages of the Hangman, asking the
right questions, and finishing the game in one of two states —a win or
a lose — then asking if the player wants another go.

Once you're used to planning it'll come naturally, and you'll find
yourself thankful for all those post-it notes stuck to a sheet of A3
paper, as well as the reams of graph paper that detail your characters
and level designs.

Pseudocode

Actual Python code

if the score is 90 or above i1f score >= 90:

grade isan "A"
else
if the score is 80 or above
gradeisa "B"
else

zfrhi:' score is 70 or above

gradeisa "C"
else
grade is an “F"

grade = "A"
else:
if score >= B80:
grade = "B"
else:
1f score >= 70:
grade =
else:
grade

Pseudocode flowcharts can be simple, or as complex
as necessary

Writing pseudocode will help
you visualise the actual code
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93 Code Projects and Ideas |

Finding
Resources

You will reach a point in your Python coding experience when you need to rely FreeCodeCamp (A)
on some external resources to help you through a sticky patch in your project
or give you a bit of inspiration. Python resources are available throughout

the Internet, but not all of them are any good. If you spend any time looking Loarn Lo code,
up code for a particular project, then you're likely to come across copious BISTH profects;
examples, yet not all of them seem to work.

Welcome to freeCodeCamp.org

Earn certifications.

That's one of the main issues with resources for Python. With the language SiHoR AR RGN TR ARS8 R eecI U} UTMANTRS Faue pectes
being twenty-nine years old, and many different versions under the bridge,

there’s a significant amount of content out there that's simply out of date - or Apple Google Amazon Microsoft Spotify
just wrong for the version you're using. Newer versions, even by one number
out, can have different outputs for your code from a previous version —it's
not always that case, but it can happen. Therefore, you need to find yourself E;?:ffk“r .
some trusted Python resources that work, or at least 90% would work, with the :
version you're using and the code within.

Sign in and get started (it's free)

Front End Libraries
Data Visualization
APIs and Microservices

Information Security and Quality Assurance

THE HITCHHIKER'S GUIDE TO PYTHON

HAFRImilr

One of the first places that's worth turning to is: freeCodeCamp.org. This website n Python Examples
features a wealth of code that covers most aspects of the learning experience, = = o
even for those who are experts at Python. You'll find content that will take your -
Python journey to new heights; with code snippets to help you access networking
elements, military-style encryption and more, and you can even gain certification
through the site.

Popular Examples

Programiz is another useful resource that features Python code examples
covering a wide range of concepts. There's everything in here from the original
“Hello, world!” code, through to code that will transpose a matrix or find the hash
of a file. There's also an online compiler and in-depth looks into further reading Pl marasnili iesismmeiisaniibelemsikinaii
For aspiring data scientists. Sl e T T e

Examples:

If you're looking for resources about using graphics in Python, then e 03, % 2

ProgramArcadeGames.com is a good place to start. This site has plenty of code for e

the Pygame module, including moving an object around the screen using a mouse Oty 1113, 2, 1]

or game controller, creating fractals, moving sprites, and an example of a classic Approach #1: find the length ofthe ist and simply swap the firt element it (n-1)" element

Pong game for you to try out.

GitHub is always worth a look. However, the code featured here isn't always up

to date, and you may find yourself having to convert Python 2 code into Python
3. Nevertheless, you do come across some gems from time to time, especially if
you look up the Pygame examples that users have uploaded. We recommend the
excellent Solarwolf, by Pete Shinners.

0 « prog
= .1 1 I..
= % Suap functior
)

www.pclpublications.com
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you're searching for the right content, though, just to save you # a5 & list of two rumbers.
some time. If it's a Pygame specific set of resources you're looking pas = Prgeme-mouse.get_posl
for then you'll need to specify the Python version you're using;
include Pygame, and include what it is you're looking for —it may
sound like we're teaching you to suck eggs, but effective
searching is often overlooked.

o
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Again, it's also worth looking up working examples of a type of =17 rect.x = x
game if you're looking for Pygame content. If you want to learn T

how to engineer sprites moving from one side of the screen pygane. init()

to the other, then look up some examples of Space Invaders, = Zat the height and width of the soress

size = [7@@, s8]

sCresn = pysame_displsy set mode|size |

which feature such movements. The same goes if you're making a
platform game, examine some classic games that involved .
platforming, like Mario and so on. e et e A )

T - -—5-5-- - L --5- B . - - -
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One last resource is our very own code portal. Log in to https://
pclpublications.com/exclusives/, and you'll find a continually
growing list of Python code and resources that you can freely add
to your own code, then chop, change, and use for whatever
projects you have in mind.
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while not dome:
for event in pygame. event.get():
1t event.Type == pysame.QUIT:
gome = Tr

21l sprites lict update()
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Creating a Loading Screen

IF you're looking to add a little something extra to your Python code, then consider
including a loading screen. The loading screen is a short introduction, or piece of art,

that appears before the main part of your code.

LOAD™™ THE CODE

Back in the 80s, in the 8-bit Launch Python and enter the following code to a New.Eile: . ,
home computing era, loading import os L —
screens were often used to

.
display the cover of a game e
as it loaded from tape. The def loading screen (seconds) :

image would load itselfin, screens=open (“screens.txt”, ‘r’)

usually one-line-at-a-time,

then proceed to colour
itself in while the loading
raster bars danced

around in the borders of .
g = #Main Code Start

2 the screen. : if os.name == ‘nt’ else
_ Loading screens were a part of the
package and often the buy-in for loading screen(.5)

the whole game as an experience. Some
loading screens featured animations, or a countdown for time
remaining as the game loads, while others even went so far as to
include some kind of playable game. The point being: a loading
screen is not just an artistic part of computing history, but.an L S
introduction to the program that’'s about to be run.

print (“\nYour code begins here...”)

File Edit Format Run Options Window Help

\ | |
def loading_screen(seconds):

While these days loading screens may no longer be with us, in ECTE?ZEZEDE@[ECT;:;; ERES,. YT
terms of modern gaming we can still include them in.our own print(lines, end='")
Python content. Either just for fun, or to add a little retro-themed Eime.alasplsREanis)

: _ screens.close()
spice to the mix.
i

SCREENs #Maln Code Start

os.system('cls' 1if os.name == 'nt'
loading_screen(.5)

Creating a loading screen in Python is remarkably easy. You have
several options to hand: you can create a tkinter window and print ("\nYour code begins here...")
display an image, followed by a brief pause, before'starting your
main code, or you could opt for a console-based ASCI} art version
that loads one-line-at-a-time. Let’'s look at the latter and see how

it works.
The code is quite simple: import the OS and Time modules and

then create a Python function called loading_screen with a

(seconds) option. Within the function, open the text File with the
ASCII art as read-only and create a @ loop that'll read the text
fFile one-line-at-a-time. Next, print the lines — incidentallypthemy A
| EE VT Pv - Il clement will strip the newline from the'text” 4 ,,,

First you'll need some ASCII art, you can look up plenty of examples
online, or use an image to ASCII Art converter to transform any
images you have to ASCIl. When you have your ASCII art, drop it into
a newly created folder inside a normal text file.

1

Screens.txt

File Edit Search Options Help document, without it you'll end up with a double-line'spaced
s i p—— display. Include the timing in seconds and close the text file buffer.
53 (4803 YUY e e T The final part of the code, is where you'll

ee()ee wwwww (_)\ () _()_ eepee Y (_)&()

eeoe () xlf "Tf i;g@g_) jélﬁﬂﬁ \H i_)‘; clear the screen (CLS for Windows, Clear for Linux (Raspberry

% ] \ |/ | 2% | & \JJ 17\ \|/ Pi) and macOS) and call the Function, together with the output
LI SNIZEE NSAZINKAZES NIFEE KN 27 XA LI Y\ 27

AAAAAAAAAAAAAAAAANAAANAAAAAAANRNANANAAAAAANAAAAANAAAANAAAANAAAAAAAN number OF Seconds to wait For eaCh line to be Written to the Screen
—in this case, .5 of a second.
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.............................................................

Save the code as screens.py, drop into a Command Prompt or
Terminal and execute it. The screen will clear and your ASCII art
inside the text file will load in line-by-line, creating a loading
screen effect.

LOADING...

.

—

Another favourite introduction screen is that of a simple loading
animation, where the word loading is displayed, followed by

some characters, and a percentage of the program loaded. While
it may not take long for your Python code toload, the effect.can

i §
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Create a New File in Python and enter the following code:

: s
import os A §

: . i _
lmport time . /

)
def lcading;b%;(sggpnds):

for loading in range (0,seconds+l) :
percent = (loading * 100) // seconds

print (“Loading..."”)

print (“<” + (“-” * loading) + (" “ * (seconds-

loading)) + “> “ + str(percent) + “%”) |
print ("\n”) [

time.slegpklfk ‘ \ ey
os.system(‘'cls’ 1f os.name ==

‘clear’) BB

g
i

__#Main Code Start .NL

;lc:adin bar (10)

ADVENTURE TIME

A good example of using loading screen, ASCII art
text images is when coding a text adventure. Once
you've established your story, created the characters,
events and so on, you could easily incorporate some
excellently designed ASCII art to your game.

Imagine coming across a dragon, in game, and
displaying its representation as ASCII. You can then
load up the image lines, one-by-one, and continue with
the rest of the adventure code. It's certainly worth
having a play around with and it'll definitely add a little
something else extra.

¥

Creating a Loading Screen

print (“\nYour code begins here...”)

The code works in much the same way as the previous, except,
instead of reading from a text file, it's running through a For loop
that prints Loading... followed by an animation of sorts, along with a
percentage counter; clearing the screen every second and displaying
the new results. It's simple, yes, but quite effective in its design.

COMBINING THE TWO

How about combining the two elements we've looked at? Let's
begin with a Loading... progress bar, followed by the loading
screen. After that, you can include your own code and continue
your program. Here's the code:

import os
import time

def loading bar (seconds):
for loading in range (0, seconds+l) :

percent = (loading * 100) // seconds

print (“\n”)

print (“Loading...”)

print(¥<” + (-7 * loading) + (* " * (seconds-
loading)) + “> “ + str(percent) + “%”)

print (“\n”)

time.sleep (1l

os.system(‘'cls’ 1f os.name == '‘nt’ else

def loading screen (seconds) :
screens=open(“screens.txt”, ‘r’)
for lines 1n screens:

print(lines, end=’'")
time.sleep (seconds)

#Main Code Start
loading bar (10)

else ‘clear’)

print (“\nYour code begins here. ..

You can, of cours'g?,'pul_ those Functions up wherever and whenever
you want in yourcade and they'll display, as they should, at the
beginning. Rememb ave the ASCII text File in the same folder

oI

the screens=open(“screens.txt”, r’) part
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Planning a Text Adventure

Planning a text adventure is one of the best ways of teaching yourself some new
Python tricks and essential code. A good text adventure contains many aspects, all of
which will need to be carefully planned and structured, to get the best from the code.

IF you can think back to some of the classic text adventures you

may have played in the past, consider the amount of work that was
needed to get them up and running. If you're not familiar with a text
adventure, then open a browser and go to http://textadventures.
co.uk/games/play/5zyoqgrsugeopel3Ffhz_vq. This iS an online version
of the classic text adventure Zork. Zork was created for the DEC PDP-
10 workstations, using the MDL programming language back in the
late seventies. Despite its age, it's still considered one of the best text
adventures to play.

West of Hous
TREE

Welcome to ZORK.

Release 13 / Serial number 040826 / Inform v6.14 Librarv 6/7
West of House

This is an open field west of a white house, with a boarded front door.
There is a small mailbox here.

A rubber mat saying "Welcome to Zork! lies by the door.

>open mailbox
You open the mailbox, revealing a small leaflet.

>read leaflet
(first taking the small leaflet)

WELCOME TO ZORK

ZORK 1s a game of adventure, danger, and low cunning. In it you will explore some ot the most amazing
territory ever seen by mortal man. Hardened adventurers have run sereaming from the terrors contained
within!

In ZORK the intrepid explorer delves into the forgotten secrets of a lost labyrinth deep in the bowels of the
earth, searching for vast treasures long hidden from prying eves, treasures guarded by fearsome monsters
and diabolical traps!

Zork, or any other text adventure game, features several elements
necessary to make the game both interesting and playable.

INGREDIENTS FOR A
COMPELLING ADVENTURE

The First ingredient is a story, a plot that will take the player on a ride
through their own imagination. It doesn’'t necessarily have to include
dragons, barbarians, spaceships, or other such things, but it needs to
be engaging. Perhaps it could follow the theme of a murder mystery,
much in the same vein as an Agatha Christie novel, or it could be
something that explores the base fears of people.
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shite house, with a boarded front door.™)
print{~(A secret pATHh leAads sSouThw
print{®*There 15 a Small Moilbox.™)

ceacond = input(“What da you do? *)

1 second. lower() == ("take mailbox™):
............................................................
print(~It itz securely anchored.")

glit second.lower() == (TODEN BATIDON™ ).

print("

print{ "Opening the =mall mailbox reveals

ALl re s s s s s r s s e s m e

== ("take boards"):

print(*Ths honardc are cacursly factensd ")
elif second.luwer() == (“louk al house”):

o I o e T T

print{“The nhouse is a peautiful colonial nouse which is paintea white. It 1s clear that the owners must hav
¢lif cecond.lower() -- (“go southweczt™):

loop = 8

if second.lower() == ("rcad leaflet™):
L L R e et

rint [ "HWelcome to the Unofficial Python Version

#) j.-l.n.'i:"_"_"_"_"_"_"_""""""_"_"_""'_"_"""""“I:'

PNt Messsnssssrncnssscnssssnsssssanssssasssssansssansssssanaas)

wrong, they could be punished, whereas a correct choice could gz
them gold or some other form of reward. However, it doesn’t always

need to be a positive or negative choice; after all, most common real-

life decisions we make aren't life or death, they merely result in one
thing ha n ening or another.

ins are similarly important. Text Adventures rely on good the
locations featured in'the game can draw a picture in the mind of the
player. Whether they're on a wooden ship in the middle of the sea or
trying to escape a haunted mansion, each location has to stand out.

Locatio

ltems arealso a vital requirement for a good adventure game. A
player will need to be able to pick up, examine, take, and use, an item
From its location in the game. For example, your character could find a
key in the First location, pocket it, and then use it later on in the game
to unlock a door. You'll need to factor in the list of possiblevitemsyands
you'll also need to factor in the real-world physics of €ach'item too. IF
you have your adventurer enter a room with an anvil, thenallowing
them to pick up the anvil and put it in their pocket isn't particulaply
realistic. One of the major drawbacks of some text adventures, and
even modern graphical games, is the unrealistic carrying capability of
the player.
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( Planning a Text Adventure ‘i

N,

Although not always necessary, puzzles do form an interesting aspect
of a text adventure. These puzzles can test the player’s abilities

and expand the game beyond simply finding an object and using

it. Puzzles can range from using these objects correctly to achieve
something to finding the correct route through a maze, with some
being vital to the plot while others are simply there to give the player
something interesting to do. Ideally, puzzles should be easy near the
beginning of the game and get progressively harder as your character
advances through the game.

Small bullding

You are 1nside the small bullding. You discover
that this 1s a one room heouse., There are broken
four walls. There 1s debris spread
over the entire floor and 1t 15 ocbvicus that there
hasn't been anvone here for a long time. Over i1n

the corner there 1s a large open trophy case.

windows 1n all

There 15 a large rug covering most of the floor.
There 18 a large gas lamp.

What would wvou like to do?
> GET LAMF

= e e rL- E
ey y '-'-‘.'1-" s :{I, - ¥
= Yo
| e AL _ IJ_“ |.lr|

he story moving along.
me that needstobe

ing them entertained and

F ¥,
|
W
|

Lists, tuples and dictionaries will be needed to store the

various elements of the game. These can be descriptions of
characters whom you'll meet, either friend or foe. Locations, with
descriptions, throughout the game; items you'll come across that
can be used, along with a player inventory, which will grow or
lessen depending on what the player has used/dropped/picked up.

Variables will be needed to hold vital statistics during gameplay,
the player’'s name, amount of strength, endurance, skill and health,
For example. You'll also need variables to hold the current score

or number of moves used so far, plus any statistics regarding the
other characters you'll meet.

Randomly generated numbers are vital for those who want to
include an element of combat. Within such examples, a virtual dice
roll will determine the winner or loser, either in a fight or when
using luck to win through something.

Strings can be used to keep non-moving elements of the game,
in other words the names of the rooms you may enter. These
components are static throughout the game, each and every time you

. play,so they can be called uponwhen the player interacts with them.

\ Functions are the lifeblood of a text adventure, as they will Form
the backbone of the locations, interactions, events and anything

else that happens within the game.

Loops will ke
eventoccurs —

D 3 process going, such as a Fight with an orc, until an
sither the death of the orc or your player. In addition,
clyde a loopyif and-else components to help out
with choices made: do you take the green door or the red door?

hin the story is vital to keeping /|

Colossal Cave Adventure » Score: 36 » Turns: 4

Somewhere nearby is Colossal Cave, where others have

found fortunes in treasure and gold, though it is rumored
Lhat some who enter are never seen again MHUiﬂ s said

to work in the cave. 1 will be your eyes and hands. Direct
me with commands of 1 or 2 words. I should warn you that I
look at only the first five letters of each word, so you'll
have to enter "Northeast"” as "ne" to distinguish it from
“North." (Should you get stuck, type "help” or "info" for
some general hints).

fou are standing at the end of a road before a small brick
building. Around you is a forest. A small stream flows out
of the buillding and down a gully.

» QO south

You are in a valley in the forest beside a stream tumbling
along a rocky bed.

> goO east

You are in open forest, with a deep valley to one side

Winat's rextrm

fou are in on old hut.
Sunlight shines in from o doorwoy to the north.
ou con see o Lodder.
xits: Morth (1)
utoriol: Type GET LADDER (then the EWTER button) to get the lodder.

GOOD LUCK, ADVENTURER

There's a lot to take in and plan, so our advice is to start small and
plan out your story First. Once you've got the basic story, build on
the settings and locations, then puzzles and other elements. From
there, you can begin to expand the game world and add things like
combat.

It won’t be easy, but it’ll be great fun and will help you become a
better Python coder.

www.pclpublications.com
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Code Projects and Ideas

Text Adventure Script

Text adventures are an excellent way to build your Python coding skills and have
some fun at the same time. This example that we created will start you on the path to
making a classic text adventure; where it will end is up to you.

ADVENTURE.PY

The Adventure game uses just the Time module to begin
with, creating pauses between print functions. There's a help
system in place to expand upon, as well as the story itself.

*Pythan 3.4.2 Shell*
Ele Edr She] Debug Dptions Windows Halp

pi@raspberrypi: ~/Documents/Python Code
File Eait Tabs Help

*Adventure.py - /home/pi/Documen.../Python Code/Adventure.py (3.42)* — O x |
Fle Edt Format Run Options Windows Help i

print(""’ ?uu find yourself at a small inn. There's little gold in your pur
hvr your rd 1S fh=rﬂ and you're ready for adventure.
With j pu are three other customers.

A ragged looking man, 4u| a pair of dangerous looking guards.' ')

lef start():
print("\n ==sceceaaa")
print(“Do you approach the...")
print{™\n")
print{“1. Ragged lookling man")
print(”2. Dangerous looking guards™)

emdlist=["1", "2"]
cmd=getcmd(cmdlist)

lef ragged():
print{“\n“ * 200)
print('’''You walk up to the ragged looking man and greet ham.
He smiles a toothless grin and, with a strange accent, says.
"Buy me a cup of wine, and I'1l tell you of great treasure...'''
time.sleep(2)

lef guards():
print("\n" *200)
print(*"*"’ You walk up to the dangerous locking guards and greet them
The guards look up from their jr*ﬁ'A and snarl at you.
"What do you want, barbarian?” One guard reaches Tor the hllt of hls s
time.sleep(2)

lef getcmd(cmdlist):
cmd = input(name+">")
1f emd in cmdlist:

62

import time

print(“\n” * 200)
pr:L nt ("O>>>>>>>>>Awesome Adventure<<K<<LLLLLLL\n")

print(“\n.A long time ago, a warrior strode forth from
print(“Does this warrior have a name?”)

print(name, “the barbarian, sword in hand and looking
for adventure!”)

time.sleep(l) |

print(“However, evil is lurking nearby....”)
time.sleep(l)

print(“A pair of bulbous eyes regards the hero...”
time.sleep(l)

print(“Will”, name, “prevail, and win great fortune...”
time.sleep(l) _
print(*Or die by the hands of great evil...?”)
time.sleep(l) |

print(™\n” *3)

print(“'Only time will tell...”

time.sleep(l)

print('...’)

time.sleep(l)

print(‘...”)

time.sleep(l)

print(‘...’)

time. sleep(1l)

print(‘;..’)

time.sleep(d)

print(™\n” *200)

\
print ('’ You find yourself at a small inn. There’s
—

def start():
prlnt(“\n

—

= ==
cmdlist=["1",6 “2"]
. —




L

1f cmd = “1”7:

Text Adventure Script </ ~

ragged()

def getcmd(cmdlist):

elif ecmd == “27:

cmd = input(namet’>")

guards()

1f cmd 1n cmdlist:

return cmd

def ragged():

elif cmd == “help”:

print(™\n” * 200)

print(“"\nEnter your choices as detailed in

print(‘'''You walk up to the ragged looking man and

the game.”)

greet him.

print(Yor enter ‘quit’ to leave the game”)

He smiles a toothless grin and, with a strange

return getcmd(cmdlist)

accent, says.

elif cmd == “quit”:

“Buy me a cup of wine, and I'll tell you of

print(™\n

great treasure...’”’’)

time.sleep(l)

time.sleep(2)

print(“Sadly you return to your homeland without

fame or fortune...”)

def guards():

time.sleep(D)

print(“\n” *200)

exit()

print('''You walk up to the dangerous looking guards

and greet them.

The guards look up from their drinks and

i

if name —

snarl at you.

start()

“What do you want, barbarian?” One guard reaches

for the hilt of his sword...”’’)

time.sleep(2)
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Adventure Time

This, as you can see, is just the beginning of the adventure and
takes up a fair few lines of code. When you expand it, and weave
the story along, you'll find that you can repeat certain instances
such as a chance meeting with an enemy or the like.

We've created each of the two encounters as a defined set

of functions, along with a list of possible choices under the
cmdlist list, and cmd variable, of which is also a defined function.
Expanding on this is quite easy, just map out each encounter and
choice and create a defined function around it. Providing the user
doesn’t enter quitinto the adventure, they can keep playing.

There's also room in the adventure for a set of variables designed
for combat, luck, health, endurance and even an inventory or
amount of gold earned. Each successful combat situation can
reduce the main character’s health but increase their combat skills
or endurance. Plus, they could loot the body and gain gold, or earn
gold through quests.

Finally, how about introducing the Random module. This will
enable you to include an element of chance in the game. For
example, in combat, when you strike an enemy you will do a
random amount of damage as will they. You could even work out
the maths behind improving the chance of a better hit based on
your or your opponent’s combat skills, current health, strength and
endurance. You could create a game of dice in the inn, to see if you
win or lose gold (again, improve the chances of winning by working
out your luck factor into the equation).

Needless to say, your text adventure can grow exponentially
and prove to be a work of wonder. Good luck, and have fun with
your adventure.

*Adventure.py - /home/pi/Documents/Python Code/Adventure.py (3.4.2)*
File Edit Format Run QOptions Windows Help

-hlllhld—hhrk“

print(“\n" *200)

CR=0
Strength=0
Health=0
Luck=0

print("The mountains of the north make for a hard life."™)

print(“Press Enter to roll the dice and see how strong™, name,

input()

Strength=random.randint(1,20)

print(name, "has a Strength value of:", Strength)

print{(“\nIt's a hard life i1ndeed., and all northeners are born

print("Press Enter to roll the dice and see the Combat Rating

1nput()

CR=random.randint(1, 30)

print(name, "has a Combat Rating of:", CR)

print("\nYour Health 1s the total of your Strength and Combat

print(“Press Enter to see”, name+"'s", "Health value.")

1nput()

Health=Strength+CR

print(name, "has a Health value of:", Health)

print{(“\nEveryone needs a certain amount of luck to survive."™)

print("Press Enter to roll the dice and see how lucky", name, "is.")

input()

Luck=random.randint(1,

1f Luck > 13:
print(name, "1s

13)

luck i1ndeed. and has a Luck value of:",

Luck)
print(name, "has a Luck value of:", Luck)

time.sleep(S)

print(”"\n" *200)

print(“Here's your character stats:\n")

print(name)

print("\nCombat Rating =", CR)

print(“Strength =", Strength)

print("Health =", Health)

print({“Luck =", Luck)

print("\n" *5)

print(“Press Enter to start your adventure...")

1nput()

print{“\n" *200)

print("*"’ You find yourself at a small inn. There's little gold in your purse
but your sword 1s sharp, and you're ready for adventure.
With you are three other customers.
A ragged looking man, and a pair of dangerous looking guards.''")

deT start():
print{ \n
print{“Do you approach the...")
print{™\n"™)
print(“1. Ragged looking man")
print("2. Dangerous looking guards")
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Retro Coding

There's a school of thought, that to master the foundations of good coding skills you
need to have some experience of how code was written in the past. In the past s a bit
of a loose term, but mostly, it means coding from the 80s.
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THE-GOLDEN ERA OF CODE

While it may seem a little counterproductive to learn how to code in a
language that's virtually obsolete, there are some surprising benefits
to getting your hands dirty with a bit of retro coding. Firstly, learning
old code will help you build the structure of code as, regardless of
whether it is a language that was developed yesterday, or forty years
ago, code still demands strict discipline to work correctly. Secondly,
everyday coding elements, such as loops, sub routines and so on, are
a great visual aid to learn in older code, especially BASIC. Lastly, it's
simply good fun.

H‘}H REM FOF
iﬁ REM FPR.
REM NE

JU REM

28 POKE b

88 POKE 5

18 REM

289 FOR I=1%536 T0 15598

T0 DLEND

1
1
1
1
l
: I
1
|
1.
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GOING BASIC

The easiest retro language to play around with is, without doubt,
BASIC. Developed back in the mid-sixties, BASIC (Beginner's All-
Purpose Symbolic Instruction Code) is a high-level programming
language whose design was geared toward ease ofuse. In a time
when computers were beginning to become more atcessible,
designers John Kemeny and Thomas Kurtz needed a [anguage that
students could get to grips with, quickly and easily. Think of BASIC as a
distant relation to Python.

THE BEEB

The problem with BASIC is that there were so many different versions
available, across multiple 8-bit platforms, with
each having its own unique elements
on top of the core BASIC
functions. The BASIC that
was packaged with the
Commodore 64 was different
to that on the ZX Spectrum,
or the Atari home computers,
due to the differing hardware of
each system. However, it's widely

64

" later

recognised that one of the ‘best’, and possibly most utilised, form of
BASIC from the 80s was that of BBC BASIC.

BBC BASIC was used on the Acorn BBC Micro range of computers;
utilising the MOS 6502-based processor technologies. It Was one o
the quickest examples of BASIC and, thanks to an inline assembler, it
was also capable of allowing the developers of the time to write code
For different processor types, such as the Zilog Z80 — a CPU present in
the ZX Spectrum, as well as many arcade machines.

The BBC Micro was designed and built by Acorn Computers—a
company that is historically responsible for the creation of the ARM
CPU -the processor that's used in virtually every Android phone and
tablet, smart TV, set top box and so on, as well as the Raspberry Pi—
so essentially, the BBC Micro is the grandfather of the Raspberry Pi.

The BBC Micro was born in a time when the UK government was

looking for a countrywide computer platform to be used l:hmug 10
education. Different companies bid, but it was the BBC's Co
Literacy Project (the BBC Micro) that was chosen, due to m—.
ruggedness, upgradability, and potentlal For educatlc:n. As
the BBC Micro, or the Beeba 5 it's affectionate
dominant educational computer throughout the Eﬂs
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BEEBEM J

Naturally, you could sceur eBay and look for a working BBC
play around-on;and it'll be a lot of fun. However, for the sake of just
getting hands-on with some retro code, we'll use one of the
Micco.emulators available: BeebEm. |

BeebE

as originally developed for UNIXin 1994 by Dave Gilbert and
ted to Windows. It is now developed by Mike Wyatt and Jon
Welch! who maintain the Mac port of the emulator, and is therefore
available for Windows 10, Linux and macOS, as well as other platforms.

If you're using Windows 10, simply navigate to http://www.mkw.
me.uk/beebem/index.html, and download the BeebEM414.exe
that's displayed in the main screen.

BeebEm - BBC Micro and Master 128 Emulator

Home Screen Shoty

> Mt md. i..u ey | JE ermulstior [t snables vou o ron BRC Mycro wf
wiems m 19594 by [ nlbert and was then ported 1 "'.!.1.1-. oaaft Wndows
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" BBC Micro game Elite
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wall meed Windows XP o later (34 03 rums on Windows 98). The LINIX versson wall nan on
| on Liﬂu. o using wanc) The full sowrce code for BesbEm 13

tware on vour L BeehEm was fost develd 1

= Llatest Wndoas verson of BeehEm 5
["1. ud :-.:n.-.-.ln'lI.tu.l.u. fﬂn \:n:ln ﬂ!:m.l.]mnl.n.l.qm‘::n

Once downloaded, launch the executable and follow the on-screen
instructions to install it. MacOS users can get everything they need
From: http://www.g7jjf.com/. However, Raspberry Pi and Linux users
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will have to do a little nifty keyboard work before they can enjoy the clears the screen; although the Pi uses Clear instead of CLS. We're also
benefits of the Beeb on their screens. Here's how to get it working able to do some maths work, and play around with variables too:

under Linux:
CLS

10 input “how old are you? “ a

First, drop to a Terminal and enter:

sudo apt-get update && upgrade

0 print

30 1f a > 40 print “You’'re over 40 years old.”

wget http://beebem-unix.bbcmicro.com/download/

beebem-0.0.13.tar.gz

Then, extract the compressed files with:

40 1f a < 40 print “You’'re under 40 years old.”

0 print

BBC BASIC also has some interesting built-in features, such as the
value of PI:

tar zxvf beebem-0.0.13.tar.gz, then enter the newly
created:Beebem folder with: cd beebem-0.0.13/.

REM Area of a circle

CLS
20 Input “Enter the radius:
30 let area = PI*r*r

40 print “The area of your circle 1is: “; area

¥ F
e L r = LA
| 2 I:i":.,-'-|.'.:-'-'|" "55 S e
“irLn i
" . _I_.' - | ; S
ke I .':_._-:..-_-._ =
= i e L

o 7 :-_.-_'-||':_|::|.'I:'|- il
. = F am B T aad
r_l i1 L B e ...-',_“_ T

50 print ‘'’

>LIST &
1 REM AREA OF A CIRCLE
2 CLS
20 INPUT "ENTER THE RADIUS: " R

o i : i Y . . 30 LET AREA = PIXRXR
Ihls.mayl,takesome time, but when it's all done, s;mply enter.@, 46 PRINT "THE AREA OF YOUR CIRCLE IS -

to start the BBC Micro emulator. . " ; AREA

— - — 20 PRINT ''°

- gy | —:p .-
- I I_F%fj—:ha':-"_' % p— .-.;_:—__-\..'- % ] )
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installed and powered up, BeebEm wﬂldlspbay the default As you'll e, variables with a dollar ($) represent strings, nothing
m start-up, along with a couple ofﬁeepsf’fﬁrh rseof Vo after the vari - or a hash (#) represent floating point decimals; a
in a UK school in e 80s will certainly wholeiinteger ?ias a % character, and a byte has an ampersand (&).

| The single quotes after the Print-online 50 indicate a blank line, one

| :- lel | - : - : . . . . .
Nt termine Which lines of code run in for each tick, Wh.l le REM on line 1 is a comment, and thus ignored by
| . the BASIC compiler.

,Lo-printsomething to screen we'd enter:
| Needless to say, there's a lotyou can learn, as well as having fun, with
10 print “hello” BBC Computer 32K BBC BASIC It's'a rainy day project and something that's interesting to
| Acorn DFS show kthe kids - this is how we rolled back in the 80s, kids!

d the above in, press 4

u_ BASIC There are a number of sites you can visit to learn BBC BASIC, such
N >10 PRINT "HELLO" as http://archive.rekro-kit.co.uk/bbc.nvg.org/docs.php3.html.
- Tt h See what you cah come up with using BBC BASIC, or other BASIC

il >_ types for diFFere__.r-;ﬁ;j;_sys ms, and let us know what you've created.

OTHER SYSTEMS

t have

Ne can =Y ex and code to
L ] o S rE, i x-“;':":---;'-.-fJ === g Ju . R '
Cluc .—Ei i 5"' IS, mUltl".l.lne pnnt S L entsl-and SO On.

r ‘ Naturally, you d
|1 CLS to look to the BBC Micro

10 Input “Helo, what’s your name? “ n$ to play aroun Ith some

+_retro code. If you grew up

20 print

30 print “Hi, ™ n$ “ I hope you’re well today.” with a Commodore 64, then
you can always try VICE, the

HI, DAVID I HOPE YOU'RE WELL TODAY. C64 emulator. Likewise, the
>L131 . ZX Spectrum has a slew of
10 INPUT "HELLO, WHAT'S YOUR NAME? " great emulators available for
NES
56 PRINT every modern system to play
30 PRINT "HI, " N$ " I HOPE YOU'RE WE around on. In fact, you can
%L FHIRY. probably find an emulator for
virtually every 8-bit or 16-bit

machine that was produced
over the years. Each has their
own unique perspective and
As you can see, variables are handled in much the same way as coding nuances, so find a few
Python, a print statement on its own displays a blank line, and CLS and see what you can create. |ki=

Type RUN to execute the code, you can also type LIST to view the
code you've entered.
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Text Animations

There's a remarkable amount you can do with some simple text and a little Python
know-how. Combining what you've already learned, we can create some interesting

animation effects from the command line.

THE FINAL COUNTDOWN

Let's begin with some example code that will display a large
countdown from ten, then clear the screen and display a message.
The code itself is quite simple, but lengthy. You will need to start by
importing the OS and Time modules, then start creating functions
that display the numbers (see image below) and so on to 10. It'll take
some time, but it's worth it in the end. OF course, you can always take
a different approach-and design the numbers yourself.

The next step of the process is to initialise the code settings and start
the countdown:

#Initialise settings
start = 10
message = “>

BLAST OFF'!!

|/}‘

#Start the countdown

for counter i1in range(start, O,

1f counter == 10:
ten (

elif counter ==

O

nine (
elif counter == 8:
eight (
elif counter ==

~J

seven (
elif counter == 6:

six(

elif counter == 5:
five (

elif counter == 4:
four (

W

elif counter ==
three (
elif counter ==

two (
elif counter ==

N

—

one (

b -
e e e
.. (W ] . e e

b

time.sleep (1l

os.system(‘cls’ 1f os.name ==

‘nt’ else ‘clear’)

And finally, we can add a display for the message:

#Display the message

print (“vA*vrvAtviv VAt vt v A v A v A v Ay A v i v )
prlnt ("< >")

66

‘games,.or presentations,.in Python.

rint(“< }H’)
print (“v*vtvivivivivivivivivivivivivY)

print (“\n\n\n”)

The code in its entirety can be viewed

From within our Code Repository: https://
bdmpublications.com/code-portal, where
you're free to copy it to your own Python IDLE
and use it as you see fit. The end effect is quite
good and it'll be worth adding to your own

v

File Edit Tabs Help

To extend the code, or make it easier to use,

you can always create the number functions

in their own Python code, call it Count.py for a

example, then import Count at the beginning of 8

a new Python file called Countdown.py, along with the OS and Time

modules: s
|

import os | S—

1

l|

Fromthere, you will need to specify the imported code in the
Countdown section: /

import time

F"

import count

L ¥ -
#Start the countdown
for counter in range(start, 0, -1):

o
S
e

1f counter == 10:

count. ten ()
elif counter == 9:

count.nine ()

elif counter == 8:
_ count.eight()
_ elif counter == 7:
_ count.seven()

elif counter ==6:
elif counter ==5:
elif counter == 4:
 count.four()

elif counter == 3:
 elif counter == 2:
 count.two()

elif counter ==1:

elif counter == 8:

S

count.eight (
elif counter == 7:

S

count.seven (
elif counter == 6:

count.six(
elif counter == 5:

count. five (
elif counter == 4.:

St

count. four (
elif counter == 3:
count. three (

ey

elif counter == 2:

e

count. two (
elif counter == 1:

count.one ()




File Edit Format Run Options Window Help

" Rocket():
distanceFromTop = 20

ROCKET LAUNCH

Building on the previous

0s.system({'cls " 0s.name == |

print{("\n" * distanceFromTop)

countdown example, we can st | )
. ’ pr%ﬂtgi -?1
create an animated rocket that'll pr 20 )

time.sleep(v.2)

0s.system('cls’

distanceFromTop -= 1
distanceFromTop <0:
distancelromTop = 20

I 05.Name == "nu- '

launch after the Blast Off!!
message has been printed. The
code would look something like:

dLaunch Rocket
Rockel()

os.system(‘'cls’ 1f os.name == 'nt’ else

‘clear’)

print (“"\n” * distanceFromTop)

print (%

print ("
print (

1f os.name == ‘nt’ else ‘clear’)

ﬂ Eiﬂté-:f_-'.?-?-_-f i ' : J

Here, we've created a new function called Rocket, which produces

LTS
o e - |__-;-:'!'F":1-I; _.-.;'-;.;—1 J-_ -

he effect of an ASCII-like rocket taking off and scrolling upwards;
sing the distanceFromTop variable. (-l

,add it to the end of the previous countdown code and,
nd of the Blast Off!! message, add the following lines:

print(“\n\n\q}nnigi

input (“Press Enter to launch rocket...”

he Enter button, the rocket will launch.

he code in its entirety can be found inthe Code Repgsitory
ps://bdmpublications.com/ code-portal. / 4

DISCOVER ANIMATIONS

The great thing about Python code is that it's so accessible. These
few examples will help you add some fun, or something different,

to your programs, but they're just the tip of the proverbial iceberg.

IF there’s something you want to include in your code, and you're
at a sticking point, then consider heading over to Stack Overflow
and search for Python 3 content.

Stack Overflow is a great online help and resource portal, where
you can ask questions and experts will try and help you. It doesn’t
always work out, but most of the time, you'll fFind what you're
looking For within this great resource.

) . Also, if you're after a simple animation then take to Google and
spend some time searching for it. While you may not find exactly
what it is you're after, you're bound to come across something
very like the desired effect; all you need to do is modify it slightly
to accomplish your own goals.

Text Animations </ >

RO LLI N G D I E File Edit Format Run Options Window Help
Rapore 08—

tlme
ramndom randin

Aside from the rocket animation, together ..
with its countdown, another fun bit of text- [
based animation is that of a rolling dice.

die.append(
die,append( ™
die. append( "

dice():
riol 1 Ir A :-_.--{ﬂ, 1rl:| :

A rolling dice can be a great animation humber = randint (6,5)

print{die[number])
time.sleep(0.2)

to include in an adventure game, where
the player rolls to see what their score
is compared to that of an enemy. The
highest roller wins the round and the losers’ health drops as a result.
It's an age-old combat sequence, used mainly in the Dungeon and
Dragons board games and Fighting Fantasy novels, but it works well.

sMain Code Degin
gice()

The code you'll need to animate a dice roll is:

mport os
mport time

from random import randint

ie.append (™0 \n O \n 0”)

Q,
3=
1a)

ie.append (™0 O\nO O\nO 0%) #6
def dice () :

for roll in range(0,15):

os.system(‘'cls’ 1f os.name ==

‘nt’/’ else ‘clear’)

print (“\n”)

number = randint (0, 5)
print (die [number]
time.sleep(0.2)

|

#Main Code Begins
dice ()

You'may need to tweak the O entries, to line up the dots on the
virtual dice. @nceiit's done, though, you'll be able to add this
function to your adventure game code and call it up whenever your
character, or the situation, requires some element of luck, combat,
or chance roll of the dice.

L\

You'll find that many professionals will often take to the Internet
to find content they're after. True, they're able to code it

themselves, but even experts get stuck sometimes, so don't worry
about hunting code snippets down; you're in good company,.

() How 1o Create ASCIH animation in a console application using Python 3.x7

| would like to port thiz question to Python (Windows + Linux + Mac Os) How to create ASCIl animation w
|  Windows Console application using C#? Thank you! __.
:;a-ll.—.- :|1- Wi i -r—.—_-—_:‘ LT -_—--—:I-I::_:rr :l-:lri Wi EI;'P'E.U ﬁpr 2::; 1[} Dllfl HJ Il :Il

L L I |54 Ll S X et B Wil Ny - (=) S R - .

srubijan

Q: Simple rectangle terminal animation in Python 3.x

| hava an assgrmenl where | have Lo wile a lunchion thal wall prnl a reclangle (user can Change iIL's heghl &

| wadlh) hame by hame wlh 2 syuae ol "x"es mside of il (| ned my best o desc .

e B ot asked Oct 28 "17 by Bartosz|

(J: Camage return escape character behaves like a newline in Python 3 and OS X

3 trom "Learn Mython the Hard Way™ while [rue: tor van |777,"-7,77,"W, T pnnt(™%sy™ % 1, end=") It's suppo
to look hke a hittle rotating bar, ke a busy animation or ... | searched and couldnt tind an answer o this. I
trying to use ' as a camage return in a program but it behaves like a newline instead. Here's the code I'm

to use, adapted tor Fython
asked Jan 15 "14 by nonex

Q: Belousov-Zhabotinsky (BZ) reaction animation code in python
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Common Coding Mistakes

When you start something new you're inevitably going to make mistakes, this is purely
down to inexperience and those mistakes are great teachers in themselves. However,
even experts make the occasional mishap. Thingis, to learn from them as best you can.

X=MISTAKE, PRINT Y

There are many pitfalls for the programmer to be aware of, far too many to be listed here. Being able
to recognise a mistake and fix it is when you start to move into more advanced territory.

SMALL CHUNKS

It would be wonderful to be able to
work like Neo from The Matrix movies.

Simply ask, your operator loads it into
your memory and you instantly know
everything about the subject. Sadly
though, we can't do that. The first
major pitfall is someone trying to learn
too much, too quickly. So take coding in
small pieces and take your time.

[/[COMMENTS

Use comments. It's a simple concept but commenting on
your code saves so many problems when you next come to
look over it. Inserting comment lines helps you quickly sift

through the sections of code that are causing problems;

also useful if you need to review an older piece of code.

Ling. HErEDESraaons .

EASY VARIABLES

Meaningful naming for variables is a must to eliminate
common coding mistakes. Having letters of the alphabet
is fine but what happens when the code states there’s

a problem with x variable. It's not too difficult to name
variables lives, money, player1 and so on.

var points = 1023;

var lives = 3:;

var totalTime = 45;

write( Polints: "+points);

write("Lives: "+lives);

write("Total Time: "+totalTime+"

write("

var totalScore =

write("Your total Score is: "+totalScore);

oo Jownond W=

PLAN AHEAD

While it's great to wake up one morning and decide to code
a classic text adventure, it's not always practical without a
good plan. Small snippets of code can be written without
too much thought and planning but longer and more in-
depth code requires a good working plan to stick to and
help iron out the bugs.




y & &

USER ERROR

User input is often a paralysing mistake in code. For
example, when the user is supposed to enter a number for
their age and instead they enter it in letters. Often a user
can enter so much into an input that it overflows some
internal buffer, thus sending the code crashing. Watch those
user inputs and clearly state what's needed from them.

Enter an integer number
aswdfdsf

You have entered wrong input
S

You have entered wrong input
LIRS S § 54

You have entered wrong input
sdfsdf213213123

You have entered wrong input
123234234234234234

You have entered wrong input
12

the number 1is: 12

Process returned 0 (0x0) execution time : 21.495 s
Press any key to continue.

RE-INVENTING WHEELS

You can easily spend days trying to Fathom out a section

of code to achieve a given result and it's frustrating and
often time-wasting. While it's equally rewarding to solve
the problem yourself, often the same code is out there on
the Internet somewhere. Don't try and re-invent the whee|,
look to see if some else has done it first.

Asking For help is something most of us has struggled
with in the past. Will the people we're asking laugh at us?
Am | wasting everyone's time? It's a common mistake for
someone to suffer in silence. However, as long as you ask
the query in the correct manner, obey any forum rules and
be polite, then your question isn’t silly.

ctackoverflow  Cuestons

Tagged Questions 9 1 EDGE

Related Tags

L Common Coding Mistakes

BACKUPS

Always make a backup of your work, with a secondary
backup for any changes you've made. Mistakes can be
rectified if there's a good backup in place to revert to for
those times when something goes wrong. It's much easier
to start where you left off, rather than starting from the
beginning again.

SECURE DATA

If you're writing code
to deal with usernames
and passwords, or
other such sensitive
data, then ensure

that the data isn’t in
cleartext. Learn how

to create a function

to encrypt sensitive
data, prior to feeding
into a routine that can
transmit or store it
where someone may be
able to get to view it.

IF your code makes multiple calculations then you need

to ensure that the maths behind it is sound. There are
thousands of instances where programs have offered
incorrect data based on poor mathematical coding, which
can have disastrous effects depending on what the code is
set to do. In short, double check your code equations.

set terminal x11
Set output

rmax = 5

nmax = 100

complex (x, y) = x = {1, @} + y = {@, 1}
mandel (x, y, z, n) = (abs (z)> rmax || n>= 10@)7 n: mandel (x, vy, z * z + complex (x, y), n + 1)

set xrange [-0.5:0.5]

set yrange [-0.5:0.5]

set logscale 2

set samples 200

set isosample 200

set pm3d map

set size square

a= #A#

b= #B#

splot mandel(-a/1@@,-b/100,complex(x,y),®) notitle
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Python Beginner's Mistakes

Python is a relatively easy language to get started in where there's plenty of room for
the beginner to fFind their programming feet. However, as with any other programming
language, it can be easy to make common mistakes that'll stop your code from running.

DEF BEGINNER(MISTAKES=10)

Here are ten common Python programming mistakes most beginners find themselves making. Being able to identify these
mistakes will save you headaches in the future.

VERSIONS

To add to the confusion that most beginners already face when
coming into programming, Python has two live versions of its
language available to download and use. There is Python version
2.7.x and Python 3.6.x. The 3.6.x version is the most recent, and
the one we'd recommend starting. But, version 2.7.x code doesn’t
always work with 3.6.x code and vice versa.

INDENTS, TABS AND SPACES

Python uses precise indentations when displaying its code. The
indents mean that the code in that section is a part of the previous
statement, and not something linked with another part of the code.
Use four spaces to create an indent, not the Tab key.

MOVESPEED = 11
MOVE = 1
SHOOT = 15

# Set up counting
score = 0

$# set up font
font = pygame.font.SysFont('calibri', 50)

& python

About

def makeplaver|() :
player = pygame.Rect (370, 635, 60, 25)
return player

Downloads Documentation Community Success Stories

ief makeinvaders (invaders):

Download the latest version for Windows v =0
for i in invaders:

invader = pygame.Rect (754x, 75+y, 50, 20)

Wondering which version to use? Here's more about the difference i.append(invader)
¥ += g0
Yy += 45

| ooking for Python with a different OS? Python for Windows, \l/ return invaders

Linux/UNIX. Mac OS X Other

between Python 2 and 3.

ief makewalls (walls):
walll = pygame.Rect (60, 520, 120, 30)
walllz = pygame. Rect (246, 520, 120, 30)
walli = pygame=.Rect (432, 520, 120, 30)
wall4 = pygame.Rect (€18, 520, 120, 30)

Want to help test development versions of Python? Pre-releases

THE INTERNET

Every programmer has and does at some point go on the Internet

and copy some code to inser
nothing wrong with using ot

Cinto their own routines. There's
ners’ code, but you need to know how

the code works and what it @

oes before you go blindly running it on

ddn—eﬂl

0

your own compucter.

Create/delete a .txt file in a python program

4. | have created a program to grab values from a text file. As you can see, depending on the value of the
results, | have an if/else statement printing out the results of the scenario
0
My problem is | want to set the code up so that the if statement creates a simple .t« file called data.txt
W tothe C:\Python\Scripts directory.

In the event the opposite is true, | would like the else statement to delete this b« file if it exists.

I'm a novice programmer and anything I've looked up or tried hasn't worked for me, so any help or
assistance would be hugely appreciated.

import re
x = open("test.txt™,"r")
california = x.readlines(11)

dublin = x.readlines(125)

percentage value = [float(re.findall( '\d+\.\d+(?=\%) |\d+\.\d+(?=\s\%)", i[-1])[@]) for i in [c=
print(percentage_value)

if percentage_value[@] <= percentage _value[l]:

print( 'Website is hosted in Dublin®)
else:

0 0 10 ' 10

0

1101 0 111101 00 10
ﬁww.pclpubbcatlf)nsdﬂm 0 1 O 0 o
0

01110

00000 | 1

= o g e

1
010

COMMENTING

Again we mention commenting. It's a hugely important factor in

brogramming, even if you're the only one who is ever going to view
‘he code, you need to add comments as to what's going on. Is this
‘unction where you lose a life? Write a comment and help you, or
anyone else, see what's going on.

# set up pvgame
pvgame.init ()
mainClock = pygame.time.Clock()

# set up the window

width = 800

height = 700

screen = pygame.display.set mode ( (width, height), 0, 32)
pygame.display.set_caption|('caption’)

# set up movement wvariables

moveleft = False
moveRight = False
movellp = False
moveDown = False

# set up direction wvariables
DOWNLEFT = 1
DOWNRIGHT = 3

10 1 o 1000000 11 1
11 10100101 o 1 0 1
1 11 0 01001 0 00
1000111111000110100710

—_ O
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COUNTING LOOPS

Remember that in Python a loop doesn’t count the last number you
specify in a range. So if you wanted the loop to count from 1 to 10,

then you will need to use:

n = list(range(l, 11))

Which will return 1 to 10.

| & Python 3.6.2 Shell — (] X

File Edit Shell Debug Options Window Help

 Python 3.6.2 (v3.6.2:5fd33b5, Jul 8
on win32
Type "copyright®,

e

2017, 04:14:34) [MSC v.1900 32 bit (Intel)]

"credits"™ or "license ()" for more information.

RESTART: C:\Users\david\Documents\Python\Space Invaders.py
>>> n = list(range(l, 11))
>>> print (n)

(1, 2, 3, 4, 5, 6, 7, 8, 9,

>>> |

CASE SENSITIVE

Python is a case sensitive programming language, so you will need
to check any variables you assign. For example, Lives=10 is a
different variable to lives=10, calling the wrong variable in your code
can have unexpected results.

i ] |

thon 3.0.2 Shell

File Edit Shell Debug Options Window Help
Python 3.6.2 (v3.6.2:5fd33b5, Jul 8 2017, 04:14:3
on win3iZ

Iype "copyright®™, ¥"credits™ or "license ()™ for mor
>>> Lives=10

2> lives—3

>>> print (Lives,
10 9

-
-‘}.-}_-}

-

lives)

BRACKETS

Everyone forgets to include that extra bracket they should have
added to the end of the statement. Python relies on the routine
having an equal amount of closed brackets to open brackets, so any
errors in your code could be due to you forgetting to count your
brackets; including square brackets.

def print game status(self):
print (board[len(self.missed letters)])
print ('Word: ' + self.hide word())
print ('lLecters Missed: ';)
for letter in self.missed letters:

print (letter,)

print ()
print I Guessed: ',)

letter in self.guessed letters:

print (letter,)

L)

5 v o

" —

print

(Python Beginner's Mistakes </>

COLONS

It's common for beginners to forget to add a colon to the end of a
structural statement, such as:

class Hangman:
def guess(self, letter):

And so on. The colon is what separates the code, and creates the
indents to which the following code belongs to.

lass Hangman:
def init (self,word):
self.word = word
self .missed letters = []
self.guessed letters = []

def guess(sell,letter):
if letter in self.word and letter not in self.guessed letters:
self.guessed letters.append(letter)
elif letter not in self.word and letter not in
self.missed letters.append(letter)

self.missed_letters:

dlef hangman over (self):

return self.hangman won() or (len(self.missed letters) == 6)

def hangman won (self):
if ' ' not in self.hide word():

—
W 1 -
 — - | 2 =

—
men e ales: o ey = e
= T = ==

e e b hil & &5 [ S = 2

dief hide word(self):

ren = '
for letter in self.word:
if letter not in self.guessed letters:
g B o
rtn += letter
return rcn

OPERATORS

Using the wrong operator is also a common mistake to make. When
you're performing a comparison between two values, for example,
you need to use the equality operator (a double equals, ==). Using
a single equal (=) is an assignment operator that places a value to a
variable (such as, lives=10).

—
b = 23
-
s
—_— |
& 14U
d 0
—
il
e i | f— —
t:. S -— c = .J_ — = = i = = —_ = ™ = f j =" b
il cncher M’ i el e St il M s e - e ok — - — o
-
- -
- == fj. £ mny = B T e 2 E 3 BOoua e s
b, e o e s ™ ol bl e e —— —— . ] bl Tl et — —

OPERATING SYSTEMS

Writing code for multiple platforms is difficult, especially when you
start to utilise the external commands of the operating system. For
example, if your code calls for the screen to be cleared, then for
Windows you would use els. Whereas, for Linux you need to use
clear. You need to solve this by capturing the error and issuing it
with an alternative command.

# Code to detect error for using a different 0S5
run=1
while (run==l1): O
Oos.system('clear’) ]
except OS5Error:
os.system{'cls')

print ('\n>>>>>>>>>>Python 3 File Manager<<<<<<<<<<
| 0 ] 0 1000000
B ] ] 'ﬂcl ublioatic:ns co
101 1 11 0 "TME M0
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C++ Beginner's Mistakes

There are many pitfalls the C++ developer can encounter, especially as this is a more

complex and often unforgiving language to master. Beginners need to take C++ a step
at a time and digest what they've learned before moving on.

VOID(C++, MISTAKES)

Admittedly it's not just C++ beginners that make the kinds of errors we outline on these pages, even hardened coders are
prone to the odd mishap here and there. Here are some common issues to try and avoid.

UNDECLARED IDENTIFIERS STD NAMESPACE
A common C++ mistake, and to be honest a common mistake with Referencing the Standard Library is common for beginners

most programming languages, is when you try and output a variable  throughout their code, but if you miss the std:: element of a
that doesn’t exist. Displaying the value of x on-screen is fine but not  statement, your code errors out when compiling. You can combat
if you haven't told the compiler what the value of xis to begin with. this by adding:

using namespace std;

File Edit View Search Tools Documents Help
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Under the #include part and simply using cout, cin and so on from
then on.

#include <iostreams
using namespace std;

C’| testl.cpp X int main()
#include <iostream> ant a. », ¢, 4;
a=10;

| s ; b=20:

int main() c=30;

{ d=40;

‘ std: :cout << x; cout << a, b, c, d;

3} ¥
SEMICOLONS GCCOR G++

Remember that each line of a C++ program must end with a IF you're compiling in Linux then you will no doubt come across
semicolon. Ifit doesn’t then the compiler treats the line with the gcc and g++. In short, gcc is the Gnu Compiler Collection (or Gnu
missing semicolon as the same line with the next semicolon on. This C Compiler as it used to be called) and g++ is the Gnu ++ (the C++
creates all manner of problems when trying to compile, so don't version) of the compiler. If you're compiling C++ then you need to
forget those semicolons. use g++, as the incorrect compiler drivers will be used.
E#include <lostream=> s

david@mint-mate ~/Documents

| File Edit View Search Terminal Help

gcc testl.cpp -0 test

int main() /tmp/ccA5zhtg.o: In function main’:

{ testl.cpp:(.text+0x2a): undefined reference to std::cout’
amt a, b, c, 4d: testl.cpp:(.text+0x2f): undefined reference to std::ostream::
a=10: {tmpﬁccASEhtg.ﬂ: In function static i1nitialization and dest
b=20; testl.cpp:(.text+0x5d): undefined reference to std::10s5 base:

=30 testl.cpp:(.text+0x6c): undefined reference to std::i1os base:
d=40: collect2: error: ld returned 1 exit status

g++ testl.cpp -0 test




COMMENTS (AGAIN)

Indeed the mistake of never making any comments on code is back
once more. As we've previously bemoaned, the lack of readable
identifiers throughout the code makes it very difficult to look back at
how it worked, for both you and someone else. Use more comments.

#include <iostream>
#include <vector>

#include <algorithm>
using namespace std;

int main()

i

vector<double> v;

double d;

while(cin>>d) v.push_back(d); // read elements

if (lcin.eof()) { /7 check 1f input failed
cerr << "format error\n";

return 1; S/ error return

cout << "read " << v.size() << " elements\n“;

reverse(v.begin(),v.end());
cout << "elements in reverse order:\n";
for (int 1 = 8; i<v.size(); ++i) cout << w[i] << *'\n';

return 8;

}

J/ success return

QUOTES

Missing quotes is a common mistake to make, for every level of user.
Remember that quotes need to encase strings and anything that's
going to be outputted to the screen orinto a file, for example. Most
compilers errors are due to missing quotes in the code.

Fle Edit View Search Tools Documents Help
0805 Yy 0 8| aaq

& testicpp %

LN i

david@mint-m
File Edit View Search Terminal Help

#include <iostream>
using namespace sid;
int main() 1 Jocument .ftest
( What's the value of x? 5465

int x; 15465
string mystring —= "Thic is a stringl\n";
cout << “What's the value nf x?7 *;
cin >> X:
cout << X:
cout << "\n\n";
cout << mystring;

This 15 a string!

EXTRA SEMICOLONS

While it's necessary to have a semicolon at the end of every C++ line,
there are some exceptions to the rule. Semicolons need to be at

the end of every complete statement but some lines of code aren’t
complete statements. Such as:

#include
1f lines
switch lines

IFit sounds confusing don't worry, the compiler lets you know where
you went wrong.

// Program to print positive number entered by the user
// If user enters negative number, it 1is skipped
#include <iostream>
using namespace std;
int main()

int number;

cout << "Enter an integer: ";

cin >»> number;

// checks 1f the number 1s positive

if ( number > @)

cout << "You entered a positive integer: " << number << endl;
cout << "This statement is always executed.”;

return ©;

<C++ Beginner's Mistakes </>

TOO MANY BRACES

The braces, or curly brackets, are beginning and ending markers
around blocks of code. So for every { you must have a }. Oftenit’s
easy to include or miss out one or the other facing brace when
writing code; usually when writing in a text editor, as an IDE adds
them for you.

#include <iostream=
using namespace std;

int main()
{
int x;
string mystring = "This 1s a string!\n";
cout << "What's the value ot x? ":
cin >> X:

cout << X;

{
cout =< "\n\n";
cout =< mystring;

INITIALISE VARIABLES

In C++ variables aren’t initialised to zero by default. This means if
you create a variable called x then, potentially, it is given a random
number from O to 18,446,744,073,709,551,616, which can be
difficult to include in an equation. When creating a variable, give it
the value of zero to begin with: x=0.

#include <iostream=
using namespace std;

int main()

1
int Xx;
X=0;
cout =< x:;
}

A.OUT

A common mistake when compiling in Linux is forgetting to name

your C++ code post compiling. When you compile from the Terminal,
you enter:

g++ code.cpp

This compiles the code in the file code.cpp and create an a.out file
that can be executed with ./a.out. However, if you already have code
in a.out then it's overwritten. Use:

gt++ code.cpp -o nameofprogram

v david@mint-mate ~/Documents
File Edit View Search Terminal Help

g++ testl.cpp
.Jfa.out

g++ testl.cpp -o printzero

Jfprintzero
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