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The Complete

LinuXx

Coding Manual

Linux is everywhere. It powers the Internet as the main operating
system behind the Web’s servers, it powers spacecraft, it's the
operating system for the fastest supercomputers in the world and it's
used in smart TVs and mobile devices. Why? Because it’'s ultra stable,
lightning fast and completely free of charge.

However, there’s more to Linux than simply being a free to use
operating system. Its unique configuration allows the user to
customise and personalise the OS into any form they wish. A Linux
user can change their OS look and feel from one day to the next,
install thousands of freely available apps and programs and take
back control of their computer.

Linux is about freedom. Freedom from the walled-garden approach of
other restrictive operating systems, freedom to choose what you want
on your computer, freedom to alter it and use it how you please. It's a
worldwide community of likeminded users, all striving to get the best
development from this incredible OS.

With this book, you too can become a part of the open community of
Linux users. The tutorials within these pages will help you get to grips
with Linux, show you how it works, what you can do with it and how
you can code with it to take your Linux experience to even greater
heights. Discover Linux. Discover freedom.
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Say Hello
Lo LiNuX

“How did you know so much
about computers?”

“I didn't, it was the first one.”

—
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Say Hello to Linux j,

Why Linux? What is it? Where do | get it?
Why are there so many different versions
of it? Most beginners ask these, and many
more, questions when starting out. It's
true that Linux is an incredibly versatile
and powerful operating system but
where do you start? Thankfully, you can
fFind the answers in this section.

There is so much you can do with Linux

but you need to know where to start; ‘
we're here to help you out. In this section .
you can learn what Linux is, what a distro

is and what a desktop environment is.

You can also begin to explore how Linux

works and how it can work for you.

10 The Best Linux Distributions

14  Desktop Environments

Linux Coding & Programming




Say Hello to Linux>

Why Linux?

For many of its users, Linux means freedom. Freedom from the walled garden
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 though.

FREE AND OPEN

Linux is a fantastic Fit for those who want something different. The efficiency of the system, the availability of applications and

stability are just a few good reasons.

The first thing you need to know is that there is no such operating
system called Linux. Linux is in fact the operating system kernel, the
core component of an OS. When talking about Linux what we, and
others, are referring to are one of the many distributions, or distros,
that use the Linux kernel. No doubt you've heard of at least one of
the current popular distros: Ubuntu, Linux Mint, Fedora, openSUSE,
Debian, Raspbian, the list goes on. Each one of these distros offer
something a little different for the user. While each has the Linux
kernel at its core, they provide the user with a different looking
desktop environment, different preloaded applications, different
ways in which to update the system and get more apps installed
and a slightly different look and feel throughout the entire system.
However, at the centre lies Linux, which is why we say Linux.

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

File Edit View Search Tools Documents Help

lamo|~v/xon | aa

File Edit Options Buffers Tools Help

Linux works considerably differently to Windows or macOS. It's free
for a start: free to download, free to install on as many computers
as you like, free to use for an unlimited amount of time and free to
upgrade and extend with, equally, free programs and applications.
This free to use element is one of the biggest draws for the
developer. While a Windows license can cost up to £100, and a Mac
considerably more, a user, be they a developer, gamer or someone
who wants to put an older computer to use, can quickly download a
distro and get to work in a matter of minutes.

Alongside the free to use aspect comes a level of freedom to
customise and mould the system to your own uses. Each of the
available distros available on the Internet have a certain ‘spin’,

e |¢’ clockcpp X%
| | #include<stdio
J#include-
#include<q
#include
#include
#include<dos.h>
//My first C++ Program #include<time
std::cout << "Hello World!\n"; [void sline(int,int,int,int,int,int,float,int,int);
} void hline(int,int,int,int, int,int, float,int,int);
void mline(int,int,int,int,int,int, float,int,int);
void grid(int,int,int,int);
void main()

0 o ® O:sae
Binclude <iostream>

int main()
{

{
int gd=DETECT,gm,maxx,maxy,midx,midy;
int

int bakcolor=14;
int gcolor=0,grad=2;

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

maxx=getmaxx();
maxy=getmaxy();

midx=maxx/2;

midy=maxy/2;

float phi=3.1423,degree,dh,dm;
int rad=125

char str[i6];
cleardevice();
setfillstyle(1,bakcolor);
circle(midx,midy,rad-10);
floodfill(midx,midy, i
setfillstyle(i,1);
circle(midx,midy, rad+10);
floodfill(midx+rad+5,midy, 15);
for(thita=2/0+45; thita<=""
L

- helloworld.cpp ALl L1 (c4
Emacs Tutorial

Emacs Guided Tour
U:%%- *GNU Emacs*

Learn basic keystrc
Overview of Emacs

11% L3 ( FET
5

sincolor=4, soutcolor=0,hincolor=1,houtcolor=9,mincolor=13,

int HX,HY,MX,MY,SX,SY,HL=rad-25,SL=rad-20,HL=rad-

moutcolor=6;

—

david@mint-mate ~/Documents
File Edit View Search Terminal Help
t ./helloworld

Hello World!

0+135;thita=thita+(180/60))

C+t v

Tab Width: 4 v

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

in that some offer increased security, a fancy looking desktop,

a gaming specific spin, or something directed toward students.
This extensibility makes Linux a more desirable platform to use,
as you can quickly mould the system into a development base,
including many different kinds of IDEs for the likes of Python, web
development, C++, Java and so on; or create 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 preinstalled in a
high percentage of Linux distros available, 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
as Windows or macOS; by system resources we mean memory, hard
drive space and CPU load. The Linux code has been streamlined

and is free from third-party ‘bloatware’ which hogs those systems
resources. A more efficient system of course means more available
resources for the coding and testing environment and the programs
you eventually create. Less use of resources also means you can

use Linux on older hardware that would normally struggle or even

ubuntu
©debian (U¢"'Mandriva slackware
B, ®
Y% X S
centos (W) @ </
Cent0S = s

Each distro offers something unique to the user
but all have Linux at the core.

refuse to run the latest versions of Windows or macOS; so rather than
throwing away an old computer, it can be reused with a Linux distro.

It's not all about C++, Python or any of the other more popular
programming languages though. Using the command line of

Linux, also called the Terminal, you're able to create Shell scripts,
which are programs that are designed to run from the command
line and made up of scripting languages. They are used mainly to
automate tasks or offer the user some form of input and output for
a certain operation.

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

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

A Linux programming environment can be as simple or as complex as you need it to be.

 void addTopLevelloop(1lvm: MachineLoop *New)

odeGen) - YAVIDE

5 :gatOrCroataLexicalScope(const
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Say Hello to Linux>

The Best Linux
Distributions

There are lots of versions of Linux available, known as Distributions. Each has a

different ethos and approach. Here are five great distributions to try and where you
can get them.

GOING LINUX

The installation process for most distributions is similar. You download a disk image from the website and burn it to an optical disk or
create a USB Flash Drive installer. Just be careful to get the right distribution for your hardware and read the instructions carefully.

LINUX MINT

By far the most popular Linux distro (distribution) is Linux Mint.

Mint began life back in 2006, as an alternative to the then most

popular distro, Ubuntu. Although based on Ubuntu's Long Term
Support build, Linux Mint took a different direction and offered
the user a better overall experience.

UBUNTU

Activities # Files ~ Thu02'19®

o

Trash

£ Desktop
[%) Documents
Linux Mint has three main desktop versions available with U peekeaes
each new version of the core OS it releases. This may sound
confusing at first but it's quite simple. Currently, Linux Mint
uses the Cinnamon Desktop Environment as its flagship model;

there’s MATE and Xfce models available too.

1 Music
& Pictures.

A videos

Cinnamon is a graphically rich desktop environment, MATE uses
less fancy graphics, and is more stable on a wider variety of
desktop systems, and Xfce is an extremely streamlined desktop
environment that's built for speed and ultimate stability.

The second most popular distro available is Ubuntu, which

is 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 but some wrong choices along the way
with regards to its presentation, and some unfavourable,
controversial elements involving privacy, sadly saw it topple
from the number one spot.

Throughout this title we'll be using the Cinnamon version;
however, you can try out any of the other desktop environments
asyou wish. In fact, it's recommended that you do spend some
time trying different environments, and even different distros,
to see which suits you and your computer best. That said, Ubuntu has since made amends and is slowing
crawling its way back up the Linux leader board. The latest
versions of the OS use the GNOME 3 desktop environment, an
impressive environment, although it can be a little confusing
for former Windows users and is a little heavy on system
resources, especially if you're planning on installing it on an
older computer.

www.linuxmint.com

Ubuntuy, for allits faults, is a good Linux distro to start
experimenting with. It's a clean interface, easy to use and install
and offers the user a complete Linux experience.

www.ubuntu.com
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<The Best Linux Distributions

ARCH

Arch is one of longest running Linux
distributions and forms the basis of
many other versions of Linux. 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 to help
you get started.

Arch is a distro for when you're more
experienced with Linux. You start with
nothing but the command line and from
there you have to manually partition your
hard drive, set where the installation

files go, create a user, set the OS locale
and finally install a desktop environment
along with the apps you want.

The advantage though, for all this hard

Arch on the other hand, is a more work, is a distro that you have created. This
‘bare bones’ affair. Arch is committed to free software and means your Arch distro won't come with all the unnecessary files and
its repositories contain over 50,000 apps to install, including apps that others have preinstalled; it's custom made for you, by you.
multiple different Desktop environments, and use as you would

with any other distro. www.archlinux.org

RASPBERRY Pl DESKTOP

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 for the last six years since it was introduced.

OPENSUSE

There are several aspects to the Raspberry Pi that make it

such a sought after piece of the computing world. For one

it's cheap, costing around £25 for what is essentially a fully
working computer. It's small, measuring not much bigger than
a credit card. You can build electronics with it, using a fully
programmable interface; and it comes with Raspbian, its own
custom-made, Debian-based operating system that includes an
office suite alongside many different programming languages
and educational resources.

P mMPEoeadC

Raspbian is exclusive to the Pi hardware, since the Raspberry
Pi uses an ARM processor to power it. However, the Raspberry
Pi Foundation has since released a PC version of Raspbian:
Raspberry Pi Desktop.

Most Linux distributions fall into two camps. There are ones
with the latest features and technology like Ubuntu and

Mint and those with few new features but rock solid reliability,
like Debian.

Just like the Piversion, Raspberry Pi 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 thisis certainly one of
the top distros to consider.

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

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

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

www.raspberrypi.org/downloads/raspberry-pi-desktop

L) B Bl eresooeny - 1l
-

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.

www.openSUSE.org
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Say Hello to Linux>

Equipment 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

Before we start working our way through this book, here’s what you need to install and run Linux Mint. You have several
choices available, so take your time and see which works best for you.

SYSTEM REQUIREMENTS S USB INSTALLATION

The minimum system requirements for Linux Mint are

You can install Linux Mint onto your computer via USB or DVD.

as follows: : We look into each a little later on but if you're already familiar
P with the process, or thinking of USB and just gathering the
CPU - 700MHz ¢ : hardware you need, then you're going to

need a minimum 4GB USB flash drive

RAM/Memory - 512MB I tostore the Linux Mint ISO.
Hard Drive space — 9GB (20GB recommended)
Display — 1024 x 768 resolution

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

3l DVD INSTALLATION

DVD installation of
Linux Mint simply
requires a blank
DVD-R disc. Of
course, you also
need an optical

+ drive (a DVD Writer
E drive) before you're
¢ able to transfer or
: burn the ISO image
¢ to the disc.

n Linux Coding & Programming



<Equipment You Will Need

VIRTUAL ENVIRONMENT

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 but more on that later. There are many different virtual environment apps available; however,
VirtualBox, from Oracle, is one of the easiest to into. You can find the latest version at www.virtualbox.org.

rtualBox

INTERNET CONNECTION

It goes without saying really, that an Internet connection is vital for
making sure that Linux Mint is up to date 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.

MAC HARDWARE

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
wanting to breathe new life into an
older Mac, make sure it's an Intel
CPU model and not the Power PC
models. Beware though, it's not as
pain free as installing on to a PC.

L M200ENANINORRFLTOOOE I
lﬁ'
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Say Hello to Linux>

Desktop Environments

Linux Mint comes in several different versions, or flavours: Cinnamon, MATE and Xfce;

there are 32-bit and 64-bit versions of these too. What does it all mean though and
which version should you choose for your installation?

WHICH MINT?

A Desktop Environment is the graphical interface which you use to interact with the core Linux system. Just as the graphical

desktop for Windows 10 is also called Fluent Design.

Linux Mint offers the user a choice of versions of the distro:
Cinnamon, MATE and Xfce. While that may sound a little confusing
for the newcomer, essentially each of the versions available contains
the same core Linux structure and kernel, the kernel is the core of
the operating system, that handles all the instructions between the
software and hardware.

Each version is simply a different desktop environment, the
Graphical User Interface (GUI) that you use to interact with the
operating system. Each of the desktop environments uses different
apps to access or use the system, such as the file manager to browse
the operating system’s file structure or the way it launches other
apps. Again though, the core available productivity, video and
graphic suites are the same, and function in the same way.

Linux Coding & Programming

Why bother then with a different desktop environment? Simply put, it's
down to personal taste. Some users prefer MATE, as MATE is a fork of
the classic GNOME 2 environment and is a little more menu-centric
and performs well on older computers. Others prefer Cinnamon, which
is a more modern environment that works better on recent hardware
and features some cutting edge desktop code. Xfce, on the other
hand, is a lightweight desktop environment that works well on older
hardware due to its extremely low use of the available system resources.

In short, Cinnamon is the flagship desktop environment for Linux
Mint. MATE is more compatible with a wider variety of hardware.
Where Windows, for example, only offers one desktop environment
to work in, Linux offers many. Linux Mint has therefore opted to
bring the user a wealth of choice.

@ & 0 1605



Desktop Environments A

A DASH OF CINNAMON

Cinnamon has many benefits beyond its look and feel, although they are important factors. Here, we outline a couple of
features to help you decide if it's the DE for you.

FAB FEATURE 1 -

It performs excellently on more modern systems but is a lot more
stable than it used to be, and not quite the resource hog it once
was. Therefore, don't be put of f Cinnamon if you're using an older
computer to install and test Linux Mint.

FAB FEATURE 2

Cinnamon features configurable Hot Corners, where each corner of
the desktop can be clicked to perform a certain task, such as display
the Workspaces, Show all Windows or Run a Command. The Hot
Corners are an excellent way to switch between different views and
help make the desktop a more efficient environment.

BEST MATE

MATE is a simple to use and intuitive DE that's fast and stable. In comparison to Cinnamon it looks a little antiquated but that's
only on the surface. There's plenty to like with MATE.

FAB FEATURE 1

MATE is an excellent desktop environment for older computers. It
works better with a larger number of hardware components that
Cinnamon generally does but is also just as capable of delivering a
great looking desktop as well as advanced customisations.

FAB FEATURE 2

Due toits highly configurable nature, MATE can be customised to a
fine degree. There are plenty of options available to the user who
demands a little more from their desktop environment, including
Compiz Settings, where you're able to configure all manner of
desktop effects, even a 3D desktop cube.

CHOLESTEROL FREE DESKTOP

XFce started life as the Common Desktop Environment (CDE) in 1996. Since then it's changed name a few times and is now
simply Xfce, with the nickname ‘Cholesterol Free Desktop Environment’.

FAB FEATURE 1 e

Xfce really is a quick desktop and brings out the best in Linux as a
fast operating system. In fact, it's taken us to this point from the
top of the page to install it onto a new computer; a few hundred
words written and we're using a brand new OS. Not bad.

FAB FEATURE 2

Just because it's quick and lightweight doesn’t mean Linux Mint
Xfce isn't a complete desktop operating system. Just like the other
environments on offer, you get the latest Firefox, Libreoffice, VLC,
Gimp, chat apps and even a bit torrent client.

Linux Coding & Programming




Say Hello to Linux>

Which Distro?

Up to now we've looked mainly at Linux Mint but there are other Linux distributions

out there to try. In truth there are thousands of Linux distros available to download
and install, so which one should you decide on to use?

DISTRO HOPPING

Distro hopping is a term used by the community for people who never
stick to a single distribution. Instead, they hop from one to the other
and back again, testing each, using them, then moving on to another
or a newly released distro.

There's nothing wrong with distro hopping, as it's a good way to get to
grips with what's out there and discover the elements of one distro
over another that may or may not appeal to your tastes. The problem
of course is which one do you use overall?

While distro hopping is a good thing, it's not exactly a stable way to
enjoy Linux and get the most from it. We're not saying you should stick
to one distro and never look elsewhere, as you would be missing a lot
of great content out there, but instead we recommend you find a
handful and slowly progress through them based on yourincreasing
Linux skills.

i
CNEXT)
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For example, Linux Mint is an ideal starting place. It's an easy to install
and use distro, has all the software you would normally use on a
day-to-day basis already installed out-of-the-box and gently eases you
into the unique world of Linux and how it works and performs.

Ubuntu offers much the same experience but it does this in a slightly
different way. There’s generally less preinstalled with Ubuntu than
with Linux Mint, so you would need to manually install it yourself.
Another point worth considering is the sheer volume of content and
help pages dedicated to Ubuntu users when using Linux. If you get
stuck, you're never too far from a solution to the problem.

Moving on, as you begin to grow more confident with Linux, you may
test out the likes of openSUSE, Fedora or Debian. These are all
excellent distros and each offers the user a slightly different
perspective on how the system runs. Some are more demanding, in
terms of Linux skills, than others, but essentially they each have some
valuable lessons to learn for the user.

You may find yourself moving to a particular distro because it offers
something radically different from the norm. Tails Linux, for example,
is a distro that's designed purely for online anonymity. It contains
complex and military grade encryption tools as well as tools and
browsers designed to help you browse the web without ever being
detected, traced or monitored. Kali Linux is designed for security
professionals and contains many different kinds of ethical hacking

explain me ho
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tools preinstalled, that a user can run for penetration testing against
their network. There was once even a Hannah Montana Linux
distribution but the less we talk about that the better. The point being,
there’s a distro out there for you.

Needless to say, once you've mastered Linux to a relatively high degree,
probably a power user ability, then you will want to expand your skills
and begin to build your own Linux distro based on Arch, Debian or one
of the many other distros available. Doing so involves a lot of command
line knowledge, as well as knowledge on how the Linux system works
and interacts with the hardware in the computer. You will need to
partition your own hard drive, install a desktop environment and
eventually install the apps and programs you want. Doing so takes
time and again there are a lot of skills you're going to need to learn.

Eventually you can consider yourself a technical Linux user but never
consider yourself an expert, after all we're always learning something
new. You can build your own distro from scratch, help other Linux
users out with problems, maybe even contribute to the improvement
of a distro during its testing phase or build. Where next then?

<Which Distro? -

Oddly enough, most higher-end technical users find themselves
back at square one, using a distro like Linux Mint. The main reason is
usually because it's an easy option, and it's a stable environment.
Just because you know the system inside and out, doesn’'t mean
you always want to be fixing potential issues. Most of us would
prefer the easy life, especially where technology is concerned, so
the logical choice would be to choose a distro that's simple, yet

still powerful enough to do everything you want it to do, hence
Linux Mint.

However, in the end, it's purely down to choice, your own personal
choice. You may find that after going through the tutorials in this title
you don't like Linux Mint or the Cinnamon desktop. Fine, you may
prefer Ubuntu, Debian or openSUSE: that's the beauty of Linux. The
freedom to change what you want, to distro hop from one to another
without being penalised by cost or lack of access.

The answer to the question, which distro is: any which one you like! It
can be as complex or easy as you need it to be, as long as it does what
you wantit to do, then it's perfect.

Linux Coding & Programming
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Getting Started
-with Linux

—Linus Torvalds (developer of the Linux kernel)
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<Getting Started with Linux

It's all fine and well talking about how
good Linux is but how do you get it on
your computer? Installing Linux is
remarkably simple but there are several
options available to you. This section
looks into how you can download the
Linux ISO, install it on a PC as your main
operating system and even how to install
avirtual environment.

With a virtual environment you can run
Linux while still using your main operating
system, be that Windows or macOS.
Intrigued? Read on and find out more.

20  Creating a Linux Installer on Windows

22  Installing Linux on a PC

24  |Installing a Virtual Environment

Installing Linux in a Virtual Environment
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Getting Started with Linux>

Creating a Linux
Installer on Windows

You need to transfer the downloaded Linux ISO to either a DVD or a USB key before

being able to install it onto a computer. This will be a live environment, which allows
you to test the OS prior to installation, but first you need to create the bootable media.

DVD BOOTABLE MEDIA

We're using a Windows 10 PC here to transfer the ISO to a DVD.

process is extremely easy.
STEP 1 First locate the ISO image of Linux you've already
downloaded. You can usually find it in the
Downloads folder in Windows 7, 8.1 and 10 computers, unless you
specified a different location when saving it.

Name
s+ Quick access =
|| linuxmint-19.1-cinnamon-64bit

22 Dropbox (Team BEDM)
¢@ OneDrive

3 This PC

& CD Drive (E)) HiSuite

|_j Network

STEP 2 Next insert a recordable DVD disc into your
computer’s optical drive. After a few seconds, while
the disc is read, Windows displays 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)

Linux Coding & Programming

If you're using a version of Windows from 7 onward the

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.

-cinnamon-64bit
Mount

Burn disc image
Scan with Windows Defender...
Share

& £

Open with
Open with WinRAR
Add to archive...

STEP 4 With the Windows Disc Image Burner dialogue box
open, click on the ‘Verify disc after burning’ tick
box, then 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 runs through the verification stage and when done the
optical drive should auto-eject the disc for you.

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

Status

Burning disc image to recordable disc..,




<Creating a Linux Installer on Windows “‘

USB BOOTABLE MEDIA

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

STEP 1 Firstopen & rufusz01304 — x
upaweb

Drive Properties
browser and go to www.

Device
rufus'akeo_ie/_ SCI’OH Ubuntu 18.04 LTS amd84 (G:) [8GB] v
B Boot selection
dOWn the Dage a httle and ubuntu-18.04-desktop-amd6d.iso vl @ SELECT
you come toa Download  p.sion seheme T
heading, under which MeR = BIOS or UEFI <
is the latest version of v Show advanced drive properties
Rufus. Left click the link to  Format Options
Volume label
start the download. [Gounta 1804175
File system Cluster size
FAT32 (Default) v 4096 bytes (Default) v
v Show advanced format options
Status
START CLOSE

1 device found

STE P 2 Double- # Rufus 34,1430 = %
click

Drive Properties
Device

Linux Mint 19.1 Cinnamon 64-bit (F:) [4.1GB] v|

the downloaded Rufus
executable and click Yes
to the Windows security
question and Yes to
checking for updates.
With Rufus launched

it should have already
identified your inserted
USB flash drive; if not, just
remove and reinsert.

Boot selection

Disk or ISO image (Please select) vl @ |
Target system

BIOS (or UEFI-CSM)

SELECT

Partition scheme
MBR

 Show advanced drive properties

Format Options

Volume label

Linux Mint 19,1 Cinnamon 64-bit

File system
FAT32

Cluster size
4096 bytes (Default)

~ Show advanced format options

Status

READY

® O = START CLOSE

| device found

STEP 3

At first glance the Rufus interface can look a little
confusing but don't worry, it's really quite simple.

STEP 4 When you're ready, click on the Start button at the
bottom of the Rufus app. This may open up 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,
soif 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 Sysli are not compatible with one ther, and it
wouldn't be possible for Rufus to include them all, two additional files
must be downloaded from the Internet (‘ldlinux.sys' and 'ldlinux.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.

Yes No

STEP 5 The next step asks which image mode you want
the Linux ISO to be written to the USB flash drive
in. Both methods work for different situations but generally, the
recommended ISO Image Mode is the more popular. Make sure this
mode is preselected and click OK to continue, followed by OK again
to confirm the action.

OHybrid image detected

The image you have selected is an 'ISOHybrid’ image. This means it can be
written either in ISO Image (file copy) mode or DD Image (disk image) mode.
Rufus recommends using IS0 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 image:
(® Write in 1SO Image mode (Recommended)
(O Write in DD Image mode

OK Cancel

STEP 6 The Linux

ISO is now

# Rufus 3.4.1430 — x

Drive Properties

To begin with, click on the SELECT button next to the ‘Disk or ISO
Image (Please select)’ pull-down menu. This launches a Windows

transferred to the USB
flash drive. The process

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

Boot selection

Explorer window where you can locate and select the Linux ISO. shouldn't take too long, linueeint-19.1-cinnamon-64bitiso v| @ [ sueer
again depending on the Partition scheme Target system
2 0 speed of the USB device i i BEav S
Drive Properties « - » ThisPC » NewVolume (D) » Downloads » Dewnloads 3 5 v Sh b d dri
o per [ * HM:cv PC 5 NewVolume D) » Downl Downle and the PC YOU may ﬁnd ow advance -nv: properties
) 5
e gia v Rufus auto-opens the Usg ~ Format Options
Diskor 150 image (Plsse slect | @ E o L X Volume label
o e e wo drive in Windows Explorer [ Limux Mint 9.1 Cinnaman 6461
ST = during the process; don't  Fiesystem Tirro
Format Options i WOITY you can minimise or FAT32 ~ 4096 bytes (Default) ~
e ou o v Show advanced format options
e b close itif you want. When "
S the process is complete,
Sats ——————————— click on the Close button. READY
0w I ® 0= [ aos
=
e

Jsing image: linuxmint-19.1-cinnamon-64bit.iso

Linux Coding & Programming _



Getting Started with Linux>

Installing Linux on a PC

Most Linux distros come as a Live Environment. This means you can boot into an actual,

fully-working distro straight from the DVD or USB that you just created. Let's see how
that works and how you go about installing Linux from there.

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,
if you haven't already, shutdown Windows. In this
instance we're using the USB boot media but the process is virtually
identical. Start the PC and when prompted press the appropriate
keys to enter the BIOS or SETUP, which could for example be: F2,
Delor even F12.

Trend ChipAwayVirus(R) On Guard Ver 1.64

STEP 2 There are different versions of a UEFI BIOS, so
covering them all would be impossible. What you're
looking for is a section that details the Boot Sequence or Boot
Mode. Here you have the option to turn off UEFI and choose Legacy
or disable Secure Booting. Most distros work with UEFI but it can be
a tricky process to enable it to boot.

Bootup NunLock State

Full Screen Logo

Hait For 'e1' If Erpor
Option ROM Messaxes
Setup Hode
UEr1/Legocy Doot

PCT ROM Priority

Boot Option #1

Boot Option #2

> £D/0VD ROM Drive B8S Priorities
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STEP 3 With UEFI turned to Legacy mode, there are now
two ways of booting into the Live Environment. The
first is via the BIOS you're already in. Locate the Boot Sequence and
change the first boot device from its original setting, usually Internal
HDD or similar, to: USB Storage Device for the USB media option, or
DVD Drive for the DVD media option.

Phoenix - AwardB MOS Setu]

P

Advanced BIOS Features
Hyper-Threading Technologyl[Enabled]
Quick Power On Self Test [Enabled]
First Boot Device [USB-HDD]
Second Boot Device [HDD-61
Third Boot Devicej
Boot Other Device} First Boot Device
Boot Up Floppy Se|
Security Option
0S Select For DRA

Menu Level

ect Your Boot
ice Priority

USB-HDD
LN e
Disabled

14:Move ENTER:Accept ESC:Abort

STEP 4 Alternatively use the Boot Option Menu. With this

option you can press F12 (or something similar) to
display a list of boot media options; from there, you can choose the
appropriate boot media. Either way, you can now Save and Exit the
BIOS by navigating to the Save & Exit option and choosing ‘Save
Changes and Exit'.

Network boot from AMD Am79CITOA
+Hard Drive

+Removable Devices

Network boot from AMD Am79CIT0A #2

<Enter Setup>




INSTALLING LINUX

<Installing Linuxona PC

Once the Live Environment has booted, you 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
Minticon on the desktop. Other distros display their own name, of
course, but the process is the same. Click Continue when you're ready.

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,
nothing very 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-F hardware, Flash, MP3 and other media

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

Quit Back Continue I l
|

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 completely wipes Windows 10 from your computer, so make
sure you have backups of all your personal files and data.

Installation type

181 Serena (18.1) o0
sk and insal ise Mint.
o prorar. cocments. geoto, Mt an ar cthr s n 84 perating e
Encryptthe new Linus Mir rstaliaton or security
Yo il chse a ety by

Use LM withthe ew Ui

Que sack || imino 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 backup your files remove
the Linux disc/USB, reboot, backup and start again.

Installation type

This coreputer currenty has Linus Miek 18.1 Serena (18.1) on it What wouldyou ke o do?

3 Erace chck and inctall v Mine
write the changes to disks?

1hyou continue, the change Otharunse.

WARNING:

The partition tables. of the following devices are changed:
SCSI3(00,0) (531

“The following partidions are going  be formatied:
partifion #1 of SCSI3.(0,0,0)(scka) as extd
parttion 7 of SCS13 (0.0.0) (569) 35 5wap

Gogack Continue.

LJ

STEP 5 Eventually you are asked to set up your Linux
username and password. Enter your Name to begin
with, then the Computer Name, which is the name it is identified
on the network as. 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.

Install

Who are you?

Require my password o log in
Encryptmy home 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
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.
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Installing a Virtual

Environment

A Virtual Environment is a simulated computer system. Using a Virtual Machine, you
can mimic a standard PC and install an entire operating system to it without affecting

the one installed on your computer. It's a great way to test and use Linux, while still

having Windows 10 as your main OS.

GOING VIRTUAL

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

Make sure you have 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
takes you to the main download page. Locate the correct host for
your system: Windows or Mac, the Host being the current installed
operating system, and click the link to begin the download.

‘f‘ GI! Ft'uaisox

Welcome to VirtualBox.org!

e ‘ ‘Download 6 y
‘ VirtualBox °

Hot picks:

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.

fh@ j VirtualBox

Download VirtualBox

Hora you wil ind ks o Virtuaox binaries and it source code

VirtualBox binaries

ommended to upgrads the guest addtions as well

rtualBox Extension Pack
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STEP 3 With the correct packages downloaded, and before
you install anything, you 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. When the computer starts up, press
the Del, F2 or whichever key is necessary to Enter Setup.

Trend ChipAwayVirus(R) On Guard Ver 1.64

STEP 4 Each BIOS is laid out differently and it's very difficult

to 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, found 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.

oisabled

Enabled




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.

1 Oracle VM VirtualBox 6.0.2 Setup

Welcome to the Oracle VM
° VirtualBox 6.0.2 Setup Wizard

The Setup Wizard will install Oradle VM VirtualBox 6.0.2 on
your computer. Click Next to continue or Cancel to exit the
Setup Wizard.

Cancel

Version 6.0.2

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. Then, make sure that all the icons in the VirtualBox
feature tree are selected, i.e. none of them have a red X next to
them. Click Next to move on.

#5 Oracle VM VirtualBox 6.0.2 Setup X

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

Click on the icons in the tree below to change the way features will be installed.

Orade VM VirtualBox 6.0.2
=3 ~ | VirtualBox USB Support application.
VirtualBox Networking

VirtualBox Bridge:
. &3+ | VirtualBox Host-C

. Qv| VirtualBox Python 2.x Su
< >

This feature requires 98MB on your
hard drive. It has 3 of 3
subfeatures selected. The
subfeatures require 64KB on your...

STEP 7 This section can be left alone to the defaults, should
you wish. It simply makes life a little easier when
dealing with VMs, especially when dealing with downloaded VMs,
which you may encounter in the future. Again, clicking Next moves
you on to the next stage.

# Oracle VM VirtualBox 6.0.2 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

Register file associations

<Installing a Virtual Environment

STEP 8 When installing VirtualBox your network connection
is disabled for a very brief period. This is due to
VirtualBox creating a linked, virtual network connection so that
any VM installed is 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.

# Oracle VM VirtualBox 6.0.2 X

Warning:
Network Interfaces
Installing the Oracle VM VirtualBox 6.0.2 Networking feature

will reset your network connection and temporarily
disconnect you from the network.

Proceed with installation now?

STEP 9 You'll probably be asked by Windows to accept a
security notification. Click Yes for this and 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.

15 Oracle VM VirtualBox 6.0.2 Setup X

Oracle VM VirtualBox 6.0.2
installation is complete.

Click the Finish button to exit the Setup Wizard.

Start Orade VM VirtualBox 6.0.2 after installation

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 eventually receive a
message to install it; obviously click Install to begin the process, scroll
down the next screen to accept the agreement and click | Agree.

&£ VirtualBox - Question [4 X

The Oracle VM VirtualBox Extension Pack has been
successfully downloaded from https: //

download. virtualbox. org/virtualbox/6.0.

Crade VM VirtualBox Extension Pack-6.0.2.vbox-extpack
and saved locally as G\Users\david\.VirtualBox
\Oracle_VM_VirtualBox_Extension_Pack-6.0.2.vbox-
extpack.

Do you wish to install this extension pack?

Install

Cancel
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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 install Linux. This process won't affect your
currently installed operating system, which is why a VM is a great choice.

CREATING THEVM

There are plenty of options to choose from when creating a VM. For now though, let’s set up a VM adequate to run Mint

Cinnamon and perform well.

STEP 1

¥ Oracle VM VirtualBox Manager

With VirtualBox open, click on the New icon in the
top right of the app. This opens the new VM Wizard.

a X
File Machine Help

e PP

New Settngs Dscard Start.

3 Detais | (= snapshots

Welcome to VirtualBox!

The left part of this window is a list of all virtual machines on your computer. The list is empty now
because you haven't created any virtual machines yet. =

In order to create  new virtual machine, press the New button in the rr' ¥
main tool bar located at the top of the window.

N
L4

You can press the F1 key to getinstant help, or visit
www. virtualbox. org for the latest information and news.

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.

@B Gb

New Settngs Discard  Start

D Detats @ Snapshots (2)

7 x el 5 preview
Linux Mint Cinnamon =
System: Ubuntu (64-bit)
Create Virtual Machine
tem
Name and operating system Jory: ;ww Linux Mint Cinnamon
fs:
B B Floppy, Optca, Hard Disk
for the new Jon:  VT-x/AMD-V, Nested Paging, KM

and select the type of operating system youintend to nstal on
‘The name you choose il be used throughout VirtuaBox to |-

. Paravirtualzation
it.
dentify this machine.

e py
Type: |Linux v]| ‘2 ;rv gxm
Version: |Ubuntu (646it) 7] festopServer: Disbled

E

i IDE
pndary Master: [Optical rive] Empty
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STEP 3 The next section defines the amount of system
memory, or RAM, the VM has allocated. Remember
this amount is taken from the available memory installed on your
computer, so don't give the VM too much. For example, we have
8GB of memory installed and we're giving 2GB to the VM. When
you're ready, click Next to continue.

9 =~ &
\{‘} @7,7®- 7L

€ Create Virtual Machine | Linux Mint Crnamon
I 3 System:  Ubuntu (64-bit)
b

Memory size frem

Select the amount of memory (RAM) in megabytes to be | et Linux Mint Cinnamon
shocated o e yriual machine. & Floppy, Optical, Hard Disk
The recommended memory size is 1024 M. E: ey Neearagng M
L [ ] ve |
4m8 8192M8 P‘V
pory: v
fon: B
lesktop Server: Disabled
ure: Disabled

E

" IE
andary Master:  [Optical Drive] Empty

STEP 4 This section is where you start to create the virtual
hard disk that the VM uses 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.

@ Oracte VM VirtualBox Manag o

5&5&3 s 9.

€ Create Virtual Machine Linux Mint Cinnamon

3System: Ubuntu (64bit)
Hard disk

. 06M8 i int Ci

1Fyou wieh you can add a vitual hard dis t the new machine. o1 3 Linux Mint Cinnamon
You can either create a new hard disk fle or select one from Fiopary; Okl s

the ist or from another location using the folder con. L e o

1f you need a more complex storage set-up you can skip this ek konton
step and make the changes to the machine settings once the
machine s reated.

“The recommended size of the hard disk is 10.00 GB.

12808
O Do not add a virtual hard disk

+ Disabled
@ Creste a virtual hard disk now v

T
H

O Use an existing virtual hard disk fie
s Mot MATE. v (Norl, 14.25G8) B Eme
ondary Master: [Optical Drve] Empty
1 SATA
e b
e}

T Audio

Linux Mint Ginamon. vdi (Normal, 15,34 GE)




<Installing Linux in a Virtual Environment

STEP 5 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.

(Zipetats (@3 snapshots (2)

‘ Create Virtual Hard Disk = e ~

. Mint Ginnamon
I Hard disk file type (550
|
Please choose the type of fl that you would ike to use for the new virtual
hard dis. If you do not need to use it with other virtualzation software you i int Ci
can leave th seting Unchanged Linux Mint Cinnamon
@ vor (vt ptical, Hard Disk
@ Vo (VirtuslBox Disk Image) 1V, Nested Paging, KVM
O VHD (Virtual Herd Disk) Blzation
O VMOK (Virtual Machine Disk)
12818
£
Dsabled
Dsabled

[Optical Drive] Empty

Linux Mint Gnnamon.vdi (Normal, 15.34 G)

STEP 6 The question of whether to opt for Dynamically
or Fixed sized virtual hard disks may come across
as being somewhat confusing to the newcomer. A Dynamically
Allocated virtual hard disk is a more flexible storage management
option and won't take up much space within your physical hard disk
to begin with. Ensure Dynamically Allocated is selected and click Next.

%

|
| Civetals @ snapshots ()
|
|

I
€ Create Virtual Hard Disk o -

) ) it Cramon

Storage on physical hard disk (5350
Please the new virtual

(Gymamcaty shocated)or  § shoukd be eated st 1 maxamm s (fved

sz0)

Linux Mint Cinnamon

ptical, Hard Disk
A dyn ly fie your physcal  y, K
hard dsk as it fils up (up to 3 maximum fixed size), aithough it wil not shrink  ization

‘again automaticaly when space oniit s freed.

fie may take longer

A fixed
often faster to use.
@ Dynamically allocated gs B

| Disabled
Disabled

O Fiedsize

[Optical Drive] Empty

Linux Mint Gnnamon. vdi (Normal, 15.34 GB)

STEP 7 The virtual hard disk is 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.

(Z3 Detals (@3 Snapshots (2)

8] preview 2

Mint Cinnamon

‘ € Create Virtual Hard Disk
i fu (64bit)

‘ File location and size

Please type the name of the new virtual hard disk fie into the box below or dick.
on the folder icon to select 2 different folder to create the fil n.

Linux Mint Cinnamon

|
[D:\Virtual Machines Vinux Mintiinux Mint.vdl | @ pbcal, Hard Disk

11V, Nested Paging, KVM
Select the size of the virual hard dik in megabytes. This sze s the imiton the  ization |
amount of fle data that a vitual machine wilbe able to store on the hard disk.
¥ EET
s00m8 20018 R
©
Dsabied
Disabled

[Optical Drive] Empty

Lnux Mint Gnnamon. v (Normal, 15.34 GE)

STEP 8 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 and within the General
section click the Advanced tab. Using the pull-down menus, choose
‘Bidirectional’ for both Shared Clipboard and Drag’'n’Drop.

@ Linux Mint - Settings ? ;4

_-_— |
B General General |
(& siem basc | Advaced | Desooten  Enaypton

B oispey Snapshot Folder: | C:\users\david /i tualBox YMs\inux MintiSnapshots v

Storage

B Audio

@P Network
£ serial Ports
& us

[ Shared Folders

BB inerieetuce

Shared Clipboard; | Bidrectonal  +

DragnDrop: |Bidrectonal ¥

Cancel
T

Controller: SATA
SATA Port 0:

Linux Mint.vd) (Normal, 25.50 GB)

STEP 9 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.

@ Linux Mint - Settings ? b 4
8] General Display
F7 (Z)Detais (@ Snapshots
[ sotem Screen et Diay | Vdeo Captre
B oisply Video Memory: Wlzme 5] pview
Storage ome 12508 =
Moritor Count: [ [z

B Audio
@ Network
{9 seriolports
& use

[ Shared Folders

1 s

Scale Factar: [ Linux Mint

100% (5

100% 200%
Acceleration: 7] Enable 30 Acceleration

[ Enable 20 Video Acceleration

B seriotetace

Cancel

\ [

Controller: SATA
SATA Port 0

Linux Mint.vdi (Normal, 25.50 GB)

B Audio

STEP 10 Click on the Start button and use the explorer
button (a folder with a green arrow) in the ‘Select
Start-up Disk’ window to locate the downloaded ISO of Mint; then
click Start to boot the VM with the Linux Mint Live Environment. You
can now install Linux as per the standard PC installation requirements.

Select start-up disk

Please select a virtual optical disk file or a physical optical
drive containing a disk to start your new virtual machine
from.

The disk should be suitable for starting a computer from
and should contain the operating system you wish to
install on the virtual machine if you want to do that now.
The disk will be ejected from the virtual drive
automatically next time you switch the virtual machine
off, but you can also do this yourself if needed using the
Devices menu.
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“Anyone can build a Fast
processor. The trick is to
build a fast system.”

— Seymour Cray (Electrical Engineer, and
designer/founder of Cray Supercomputers)

3
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<Getting to Know Linux

We've used Linux Mint as a guideline
here, as it’s an easy to use distro and
perfect for former Windows users.
It's also one of the most developed
and well documented Linux distros
as well as having some fantastic
configuration options.

In this section, we introduce the Linux
Mint Cinnamon Menu and Desktop
Environment, how it works and what
you can do to customise it. Want to

create another user or even discover '
. -~

how to become anonymous online?

Then read on. ‘ >

30 Introduction to the Cinnamon Menu

32  Navigating the Cinnamon Desktop

34 10 Things to do After Installing Linux Mint

36 Did YouKnow...Apollo 11

38  Creating Users ! -
40  Customising the Desktop

42  Becoming Anonymous Online
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Getting to Know Linux>

Introduction to the
Cinnamon Menu

Now that you have Linux installed it's time to have a good look around. First though, if

you're using Virtualbox you'll have a notification regarding Software Rendering; here’s

how to Ffix it.

CINNAMON VIRTUALBOX FIX

You've already looked at some list functions, using .insert, .remove, and .pop but there are also functions that can be applied

to strings.
STEP 1 Before we begin, we're assuming you're having this
issue within Virtualbox. The Software Rendering
message appears in the top right of the desktop. To fix this, click
on Devices in the Virtualbox window, followed by Insert Guest
Additions CD Image.

2 Vit 151 (o 048 (Runri

File M View Input Deviees | Help

Shared Felders
Shered Cipboard
% Dragand Drop

7 I Gt Adtions CDimage..

STEP 2

When it's loaded in, you get a ‘software needs running’ notification
box with two options, Cancel and Run. Click the Run button and
enter your Linux user password.

The Guest Additions CD contains drivers for
Virtualbox, including the virtual video hardware.

VBox_GAs 6.0.2 ¢

This medium contains software intended to be
automatically started. Would you like to run it?

The software will run directly from the medium "VBox_GAs_6.0.2".
You should never run software that you don't trust.

If in doubt, press Cancel.

Cancel Run

n Linux Coding & Programming

STEP 3 After a moment or two you're automatically
dropped into a command line view, called the
Terminalin Linux. This details the installation of the new VirtualBox
drivers, removing any old drivers it has detected, and installing the
latest versions. It won't take long and when it's done you will be
asked to hit Return to exit the Terminal.

Terminal - + X
File Edit View Search Terminal Help
Verifying archive integrity... ALl good.
Uncompressing VirtualBox 5.1.20 Guest Additions for Linux
VirtualBox Guest Additions installer
Removing installed version 5.1.16 of VirtualBox Guest Additions...
Copying additional installer modules ...
Installing additional modules ...
vboxadd.sh: Starting the VirtualBox Guest Additions.
Press Return to close this window...

STEP 4 The Virtualbox Additions CD icon is on the desktop,

so right-click it and then scroll down the menu to
click Eject. You can now restart Linux Mint by clicking the Menu, the
bottom icon in the strip to the left, then the Restart button. This
reboots Mint and the problem is fixed.




CINNAMON ON THE MENU

<Introduction to the Cinnamon Menu

Now the Software Rending issue for Virtalbox users is out of the way, let’s take a look at the Mint Menu and how it all works.
Remember, this is just for Mint Cinnamon, other distros look and behave differently.

STEP 1 First off, you may have already noticed the Welcome
Screen that pops up when you login to Linux Mint.
Take a moment to browse through the options, read the First Steps
option and so on. When you're done, click the X in the top right
corner of the window to close it.

Wecome

Welcome to Linux Mint

STEP 2 You've already used the Mint Menu to reboot
the system and when you first used the Live
Environment. This time, click the Menu button and hover over
the Office entry in the middle column. This changes the icons
represented in the right-hand column, detailing what apps are
installed under that section.

STEP 4

Open up the Menu again but this time hover
the mouse pointer over Graphics, then click on

GNU Image Manipulation Program. GIMP is a powerful image
manipulation app that’s probably as effective as Adobe’s Photoshop
but requires a little more work to get the results you want. It's
certainly worth taking the time to master, though.

STEP 5 If you're looking for a particular function or app,
such as setting up a printer, click on the Search box
at the top of the Menu box. Start typing the app or function you
want, such as printers, and the Mint Menu displays the relevant
options below. This works with most modern Linux menus,
regardless of the distro.

STEP 3 Launching any of the apps from the Menu is as
simple as finding one and clicking it. For example,
under the Office section, click on LibreOffice Writer. Writer is the
preinstalled word processor for Linux Mint. It opens and saves as
Microsoft Word and functions in almost the same way.

Untited - Liweofice wrter

£-3 % QU1 = NOT =
-aacgaa da gid

Cimmeria -

STEP 6 Hover over any of the apps listed on the right-hand
column and right-click, to be presented with a list of
options: Add to Panel, Add to Desktop, Add to Favourites and Uninstall.
Most of these options are obvious in their use. Add to Favourites
though places the app in the left-hand, quick-access column.

e o8 S ena

°
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Navigating the
Cinnamon Desktop

Each desktop environment behaves differently to that of the next. Some DEs offer
widgets that can be customised and placed on the desktop, others instead opt for a

clean, sharp look to keep everything running as fast as possible. Let's see what the
Cinnamon desktop has to offer.

A TOUCH OF SPICE

The Cinnamon desktop environment is a great blend of style and performance. There's lots to like about it, which is why it’s
such a popular DE.

STEP 1 Begin exploring the Cinnamon desktop by double- STEP 3 Nemo has many different features, views and
clicking the Computer icon. This brings up Nemo, ways so that you can view and manipulate files and

the file manager used in Cinnamon. The Computer icon opens up folders. For example, if you have any images in the Pictures folder,
the root level file system, with access and views to the optical drive you can select the icon zoom level for the images by using the slider
(if you have one installed), hard drive and core Linux file system. located in the bottom right of Nemo, labelled Adjust Zoom Level.

£ Q@: i

L

Comispy  Chiseg
B

/

cash 230
&
)
¥«

cosnpg
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STEP 2 The Linux file system can appear confusing to STEP 4 Just like any good file manager, if you right-click
a former Windows user, so until you're a little any of the files or folders within you get a wealth of
more knowledgeable on how it all works, we'd recommend you options. In the case of Cinnamon, the defaults allow you to play or
concentrate on the Home icon on the desktop instead. In here is view a file depending on what type of file it is and copy, cut, delete,
everything relating to your user account: where you store Pictures, compress, rename, send via email and view its properties.

Videos, Music, Documents, Downloaded items etc.
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STEP 5 At the bottom of the desktop there’s the Panel.

We've already looked at one section of the Panel|,

the Menu. If you right-click anywhere on the Panel, other than on a
Panel app, you see a menu allowing you to edit, add and set up the
Panelin a different way.

STEP 6 For example, if you click the option Modify Panel,
you can remove, move, remove the Panel, add a

new one and clear it of any Applets that are currently present. An
Applet, by the way, is an app that’s designed to work and fit into the
Cinnamon Panel.

Remove panel
Add panel

Move panel

Copy applet configuration

Clear all applets

STEP 7

If you right-click anywhere on the Cinnamon
desktop you see a set of options that allows you to

further add to, edit or view the desktop content differently. It's very
similar to that of Windows, which is why Mint is a good choice for
ex-Windows users.

3 Create New Folder

[ create New Document

[ Add Desklets

[&] change Desktop Background
+ Create a new launcher here...
B8 open in Terminal

O~ Open as Root

Customise

[ Paste

<Navigating the Cinnamon Desktop

STEP 8 From that desktop right-click, context menu, select
Customise, followed by the Desktop Settings link at
the bottom of the newly opened window. This opens a new window
where you're able to edit which desktop icons are present. If you're
using a setup with multiple monitors attached, you can also choose
which monitor displays which icons.

Desktop Layout Show desktop icons on primary monitaronly v

Desktop icons

Tcon size: Normal v
Layout

Jrr—

STEP 9 Click on the Menu and type system settings and
open the resulting icon. This takes you to the
System Settings options. From here you're able to control and edit
the way Linux Mint Cinnamon looks and works as well add new
users, manage the firewall and enable accessibility options.

B Appearance
3
e O B B
Backgrounds eects Fontseiecion ihemes
2 Preferences
8 @ O
: Aopiets Date & Time Desiaop [ Genera
2 0 0 @8 &~ @
- Lgages Moo Okmdconts. Pl fed o
screensaver windows Window ling  Workepx
@ Hardware
0 © - -
sictooth Colow visplay Graptics tab pord Netwark

STEP 10 In short, Linux Mint Cinnamon can be configured
to look quite extraordinary. There are many
examples available of how good it can get and what can be
achieved. You can go as complex or as simple as you want, adding
different component and animations or just keeping it plain and
easy to read.
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10 Things to do After
Installing Linux Mint

Linux Mint is a polished distro out of the box but, as with most Linux distros, there are

some tweaks that can be applied to improve the way it works. Although these are Mint-
specific tweaks, most can be applied to other distros.

LINUX TWEAKS

Some of these post-installation actions are highly recommended, while others are just handy additions and simply tweak the

system or add a customisation.

STEP 1 The first, and most important, post-installation
action is to update the system. Click on the shield
icon in the Panel, found at the bottom right of the desktop next to
the time and date. This launches the Update Manager.

Plexse secup System snapshoes
8t s, e Wi o o 568y o e . i consen.

Welcome to the Update Manager

-

STEP 2 Linux Mint offers the user a three level policy
approach to updates: Don’t Break My Computer,
Optimise Stability and Security and Always Update Everything.
The recommended option is the Optimise Stability and Security,
which only updates safe, essential patches that won't impact critical
elements of the core OS. Read through the descriptions but choose
the middle, and recommended option.

Weicome to the Update Manager

Piease choose an update polcy.

Don't break my computer!
0 Recommended for novie users

Optimise stability and security
o Recommended for most users.

Butaiso show me security and kenel updates.

e

® Help | v OK
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STEP 3 Click the OK button and you can see a couple of
updates ready for installation. Before you update
though, click on the blue bar OK button to switch to a Local Mirror.
This opens the Software Sources option. In the Mirrors section, click
on the Main and Base drop-down menus and select a server closest
to your current location.

| Software Sources

I Mirrors L

@ PPAs M. S8 htp: mirrorservice. ges.linuxmint. kages

@ Additional Rep Base (bionic) | SIS ubuntu.

O+ Authentication Keys Optional Sources

2 Maioninance Source code repositories

Debug symbols

Unstable packages (romeo)

Restore the default settings

STEP 4 Click the Update the Cache button and close the

Software Sources window. Back in the Update
Manager, click on the Install Updates icon and enter your password.
The updates automatically apply themselves and relaunch Update
Manager, this time with a lot more updates. Again, click Install
Updates, OK any messages and wait for them to finish.




<1O Things to do After Installing Linux Mint

STEP 5

The updates are graded by level, 1 being a low
level update, level 5 being a dangerous one. Stick

to level 3 updates, is our advice; and click Replace for any messages
regarding overwriting a configuration file. With regards to the
Software Rendering issue and lack of drivers for non-VirtualBox
users, click the Menu and type ‘driver’ into the search box.

Driver Manager

STEP 6 Click the Driver Manager app that appears as a
result of the search and enter your password. Mint
takes a moment to analyse what's available and presents you with
a selection of potential drivers based on your detected hardware.
Those with graphical problems, such as Software Rendering, should
opt to use the latest, recommended Graphics driver.

Driver Manager S

NVIDIA Corporation: GM107M [GeForce GTX 860M]
Tris device is using an aternative drver.

xserver fopen saurce)
© version 1:1.0.13+git20161127.1516d35b-Oubuntudricotz~xenial
XOrg X server - Noueau display driver
nvidia-340
Version 340.98-Oubuntu0.16.04.1
NVIDUA binary drver -version 340.98
Unknown
Tis devic i using an altemative driver
intel-microcod
O version 3.20151106.1
Processor mcrocode firware fo Intel CPUs
Do not use the device

1 proprietary driver in use.

Apply Changes

STEP 7 At this point you'll probably need to restart Linux
Mint, so do that now. After a reboot click the Menu
button again, followed by the Terminal. The Terminal icon is found in
the left-hand column, above the Files icon. With the Terminal open,
enter:sudo apt-get install libdvd-pkg, press Enterand
type in your password. This enables encrypted DVD playback.

david@david-mint ~
File Edit view Search Terminal Help

david@david-mint $ sudo apt-get install libdvd-pkg
[sudo] password for david:

STEP 8 When asked to accept the changes, enter Y and also
when asked to configure libdvd. Make sure OKis
highlighted and press Enter, then Yes to any further questions. Next
up, stillin the Terminal, enter: cat /proc/sys/vm/swappiness;
the result should be 60. If your computer has less than 4GB of RAM/
memory, then enter: gksudo xed /etc/sysctl.conf.

david@david-mint ~
Fie Edt View Search Terminal Help
Package configuration

Configuring Libdvd-pkg

This package automates the process of launching downloads of the source
files for libdvdcss2 from videolan.org, compiling them, and installing
the binary packages (libdvdcss2 libdvdcss-dev)

Please run “sudo dpkg-reconfigure libdvd-pkg® to launch this process for
the first time.

STEP 9 This tweak helps speed up systems with less than
4GB RAM/memory. Scroll down to the bottom of

the file you just opened and add the following new lines:

# Decrease swap usage to a more reasonable level
vm. swappiness=10

Click File > Save, then File > Quit. Reboot Linux Mint and you should
notice a slight hike in performance.

STEP 10 Security is always a concern in this modern digital
age. While Linux Mint is a secure system, it's
advisable to always try and improve it. Click the Menu button and
search for Firewall; click the Firewall Configuration icon and enter
your password. In the Firewall window, click the Status slider to On.

,--.-»n-n.li
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DID YOU KNOW... Jreiai
is remembered

as a turning point in human history, when
mankind first stepped on the moon. The
software that helped the crew make

that pivotal voyage didn’t even exist

at the time and had to be developed
from scratch. Using a new method of
storing programs called Rope Memory,
the engineers at MIT Instrumentation
Laboratory populated the memory with a
special version of assembly.

Incredibly, that code is freely available

to view on GitHub. Uploaded by a
researcher in 2003, you can view the code
by visiting www.github.com/chrislgarry/

Apollo-11/. Look out for code snippets,
such as Burn_Baby_Burn, in particular line
925 with the comment “Goodbye. Come . -
again soon. = o
: .
Have a look through, and see what else - - & A S Ay .
you can find. . 4 = -
_~ - y ®
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One giant leap for
\ mankind, and coding.
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Creating Users

When you first install Linux Mint it is configured for use with a single user. While

sharing a user account with the entire family is fine, there may come a time when you
need to create separate users with their own unique Home folders.

NEW USERS

Having different users means each user has access to his or hers own areas on the system. Documents, pictures, videos and so
on are separate, as with multiple users on other operating systems.

STEP 1 Click on the Linux Mint Menu and type ‘users’ to
begin searching for the relevant console. From the
search results, choose Users and Groups and enter your password.
The Users and Groups console is quite basic looking, and thankfully
easy to use. At first, you can just see your own username from when
you installed Linux Mint.

STEP 2 To add a new user, click the Add button at the

bottom of the console. There are two types of
user you can create, Standard and Administrator. Unless the new
user has need to install new apps or access parts of the file system
beyond their Home folder, then opt for the Standard account type.
Otherwise, use the Administrator account type.

Users

David
" david

Groups

AccountType | standard

Administrator

Username

The username must consist of only:
- lower case letters (a-z)
- numerals (0-9)
', -, and ' characters

Cancel Add
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STEP 3 Enter the new user’s Full Name, followed by the
Username they need when logging into Linux Mint.
Make sure the username is all in lower case, a-z and 0-9 characters
only. You can have full stops, underscores or hyphens if you wish.
Click the Add button when you're ready to continue.

Users and Groups

Users | Groups

David
david

Account Type

Standard -

FullName | BDM Publications

Username | bdm

The username must consist of only:
- lower case letters (a-z)
-numerals (0-9)

-'!, ", and"'_' characters

Cancel Add

STEP 4 The new user appears in the list of current Linux
Mint users, in alphabetical order. At present, there's

no password set so click the user in the list of current users, then
click the No Password Set option under the user's username.

Users and Groups - 0

Picture

Standard -

BDM Publications

Password  No password set

Groups  bdm, nopasswdlogin




STEP 5 You can now enter a password for the new user
or click the curled arrow at the end of the New
Password text box to generate a password for you, as well as
displaying it. Naturally, it's a good idea to come up with as strong a
password as possible. When you're done, click the Change button.

Users | Groups

- =
Change Password X -
4eVEc_fc§| c ns
—— Good
Confirm password | 4eVEc_fc$
{4 show password gin

STEP 6 You can close the Users and Groups console window
now, as the new user has been created. If you click
the Mint Menu, followed by Logout, you are presented with the
Mint Login Manager. The new user is now present in the list of
currently available users. Click on him/her to log them in.

COMMAND LINE ACCOUNTS

<Creating Users A

STEP 7 Once logged in the new user is required to set up
their own desktop wallpaper, icons, Panel, Menu
and so on. Depending on what Account Type you set up for them,
Standard or Administrator, they won't be able to install any new
apps. This screenshot is from a Standard user account type.

bdm@david-Mint: ~ -~ 0
File Edit View Search Terminal Help

dm@david- :~$ sudo apt-get install plank
[sudo] pass for bdm

Sorry, user bdm is not
ot on david-Mint.home.

Llowed to execute '/usr/bin/apt-get install plank' as ro

STEP 8 You can create as many new accounts as you
need and you're able to switch between them
when required. It's best to have just one account that's capable of
installing new software, that way you can keep track of what's on
your system.

Session

Log out of this system now?

Switch User

Just as you'd expect, you can also create a new user within the command Line. Open up a Terminal session under the main

(yours) Administrator account.

STEP 1 The process for adding a new user from the
command line is relatively simple. To begin with,

WelsHsudo adduser <username>giWhidii<username>{s

the new user’s login name. You're then asked to create a new
password for the user, along with their full name and other details.
Click y to confirm the details and create the user account.

javidedavid-min sudo adduser jim
Adding user “jim' ...
Adding new group “jim' (1€02) ...
Adding new user "jim' (1002) with group "jim'
Creating home directory "/home/jim’ ...
Copying files from °/etc/skel' ...
Enter new UNIX password:
Retype new UNIX password:
passwd: password updated successfully
Changing the user information for jim
Enter the new value, or press ENTER for the default
Full Name []: Jim Gale
Room Number []:
Work Phone []:
Home Phone []:
Other []:

STEP 2 You can check the details and account type for
the new user from within the Users and Groups

console. If you want to delete a user from Mint, you can either

enter: in the Terminal or click the

Delete button in Users and Groups.

Users | Groups |

Py

David Hayward
david

Are you sure you want to permanently delete bdm and all the
files associated with this user?

Linux Coding & Programming _




Getting to Know Linux>

Customising the Desktop

Customising the operating system desktop is one way to make it your own: a

personalised workspace that is there to help you work, inspire you or feature the
company logo. Whatever your reasons for having your own desktop, here’s how it's done.

YOUR DESKTOP

Linux is probably one of the customisable operating systems there is. With just a few tweaks, one or two extras installed and

some imagination, you can create something incredible.
STEP 1 The first aspect of desktop customisation is to
change the wallpaper. Right-click the desktop and
choose Change Desktop Background. This opens the Backgrounds
app in Linux Mint; remember, other distros may present their
background, wallpaper selection tools differently.

STEP 2 More recent versions of Linux Mint display available
backgrounds depending on the version the user is
running. You normally get three categories followed by a fourth,
Pictures, which is separated from the others. The Pictures option
is different because it reads the image content from the Pictures
folder in your Home area.

Backgrounds - 2 0

Settings

Linux Mint

3

W Pictures

Pitsunda Summit

Alessio Soggetti
6016x4016

Surreal Sunset

Alex Ruban
6000x4000

Autumn in Japan
g Felix Haller

o Ve Barchia
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STEP 3 You just need to click the available images, from any
of the locations provided to have them install as the
desktop wallpaper. Incidentally, if you have images stored in another
location on your system or network, you can add them by clicking on
the Plus symbol at the bottom of the Backgrounds console, using
the file manager to locate them.

STEP 4 By clicking on the Settings tab you can, instead,
play numerous images as a slideshow or change the

aspect of the wallpapers to a variety of choices.

Backgrounds

LV settings

No picture
Mosaic
Centred
Background Settings
Scaled
Play backgrounds as a slideshow
Stretched

Picture aspect Zoom

Spanned




STEP 5 If none of the available wallpapers take your
fancy, open a browser and search for the type of
background image you prefer. When you've found the image you
want as the desktop wallpaper, right-click it and choose Set As
Desktop Background from the list of options. When the Set Desktop
Background console open, click the Set Desktop Background button.

STEP 6 Click the Menu button and search for ‘desktop’
and click the Desktop Settings result. The Desktop
console allows you to pick the layout, desktop icons and options
for multi-monitor support you want. You can experiment with the
options for the best setup, according to your personal tastes.

i o= —
Desktop

Desktop Layout Show dskiop icons on primaty monitor onk

Desktop Icons

Options

Sthow o froem missing mritors

*

STEP 7 In addition to changing the desktop wallpaper,
and how the icons are displayed, you can also alter
the overall theme for Linux Mint. From the Mint Menu, search for
‘themes’ and click the Themes app as it appears in the search results.

‘ themes|

(Customising the Desktop

STEP 8

Themes allows you to change the way certain
aspects of the Mint desktop look: Window

Borders, Icons, Controls, Mouse Pointer and Desktop. In the
Settings tab you can extend the options with a few on/off slider
buttons, too.

Themes

Add/Remove

Settings

Themes

Window borders

Icon [
Mint-y
Button
Controls
Mint-y
Mouse Pointer %
DMZ-White

STEP 9 If you click on the Add/remove button in the centre
of the three available options, you can choose the
default view from a number of preinstalled themes. Click the theme
you want, then click the Install (downward-pointing arrow) button
to enable it.

Themes
Themes Settings

Sortby  Popularity v Q

Available themes

- . ’
- i0s-X
: . A0S based Linue Mint therme! *3 -~
Vivaldi-Zorin0S
GTK theme included *3 v
Silk
Simple fat theme *3 v

STEP 10 Click back on Themes, then Desktop and you can
locate the newly installed theme and apply to your
desktop. Any installed Themes can also be uninstalled via the Add/
Remove button. It's worth spending some time personalising your
desktop how you want it and there are some incredible themes
available too.

Themes

*
2
[ ]
]
(]
[}
L)

- :
-] E
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Becoming
Anonymous Online

The digital age has led to many great advances in communications; however, it has
also brought on a new age of spying and snooping. Most of us are no strangers to the

frequent news stories of governments, secret organisations and underground hackers
breaking our privacy but how can you combat this?

ANONYMITY WITH MINT

While it's virtually impossible to become totally anonymous online, you can take measures to ensure our privacy is at its best.

STEP 1 Starting with the basics, use HTTPS instead of the STEP 3 Although using Google may seem like the obvious
standard HTTP when browsing. This means that choice for a modern Internet search, the company

anything that's transmitted over HTTPS is secure (hence the S part does track all searches made by an individual. Instead, consider an
at the end) and encrypted. alternative search engine, such as DuckDuckGo, a search engine that
doesn’t store personal data or track you.
QG “‘:’. google couk & «o s # o = | 2 DukDuckGo-ManllaFusfos
3 DuDuiGe 4+
Bl - ) © e 6 b 0| Rz miebrigocom ¢l tE a0 =

Switch to DuckDuekGo and

Google e

@ Ae DuckOuEkGa 1o Fretor

DuckDuckGo

STEP 2 When you're browsing, consider using the Incognito STEP 4 If you're regularly on the Internet then consider
or Private browsing modes available in a browser. installing some of the browser plug-ins that
This disables your web history and web cache, allowing you to enhance your privacy. For example, for Firefox, use Ghostery,

browse without the details being stored for later scrutiny by NoScript and Adblock Plus to block trackers, adverts and other data
someone else. However, it doesn’t stop any data or search tracking. mining techniques.

remr—— ‘Adéons for st - Moplla iretox

Google

Featured Extensions .

;;;;;;

o & B e
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VPNS AND TOR

(Becoming Anonymous Online

The previous steps can aid your online privacy but to really become anonymous you need a Virtual Private Network and Tor.

STEP 1 AVPN is a remote server, or cluster of servers, that
establishes a connection with your computer. The

end result is that your computer's identity on the Internet is hidden

behind the VPN remote server; so you could live in the UK but have
an IP address (the computer online identity) belonging to Iceland.

How works?
i Q-5
n B o
Corpora(e Hackers Government

STEP 2 Most good VPNs charge a monthly or annual fee
butit’s worth the expense. We use CyberGhost,
www.cyberghostvpn.com, which offers VPN connections for
Windows, Mac, Mint (as well as other Linux distros), Android and
iOS devices. Details for each OS can be found at www.support.
cyberghostvpn.com/hc/en-us/articles/213190329-Read-me-first-.

ce

Unpack the new

CyberGhost 7!

CyberGhost VPN 7.0 - unboxed

STEP 3 Another option is to use Tor. Tor is an open network
that you can attach to that hides your IP address
behind countless nodes around the world. It's available for Windows,
Mac and Linux computers and is very easy to install and use. Start
by navigating to www.torproject.org/download/download-easy.
html.en and clicking on the Download Linux 64-bit button.

‘Download Tor - Mazilla Firefox

Tor Browser for Linux (64-Bit)
Version 8.0.4 - Linux (64-Bit)

Everyting o mstalation

STEP 4 When the download has finished, drop into the
Terminal and enter the Downloads folder, cd
Downloads/. Enter 1s to check the tar.xz Tor file is present, then
enter:tar -xf tor-browser-1linux64-8.0.4_en-US.tar.
Xz (Tor is updated regularly, so if your version is different press Tab
to autocomplete the tor-browser- filename). When the files are
unpacked, use cd tor-browser_en-US/ to enter the new folder.

_en-Us

File Edit View Search Terminal Help

$ s

ads$ tar -xf tor-browser-linux64-8.6.4 en-US.tar.xz
$ s

$ cd tor-browser_en-Us/

$ s
er.desktop
$

STEP 5 A quick 1s reveals a couple of entries: a folder called
Browser and a file called ‘start-tor-browser.desktop’.
To start the Tor setup, type ./start-tor-browser.desktop.
This command launches the Tor setup, where you are offered two
options: Connect or Configure. For most users, the Connect option
will suffice. Click Connect when you're ready.

TO¢ | Browser

Click “Connect” to connect to Tor.

Connect to Tor

Click “Configure” to adjust network settings if you are in a country that censors Tor (such as Egypt, China, Turkey)
or if you are connecting from a private network that requires a proxy.

Connect Configure

STEP 6 After the connection is established, the Tor Browser
launches. This is a customised version of Firefox
and from here you can securely browse the Internet without fear of
being viewed or tracked. Mixing both a VPN and Tor makes for an
extremely secure and private connection to the online world.

About Tor - Tor Browser

TOR: STRENGTH IN NUMDERS

Keep Tor strong.

Give today, and Mozilla
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“Linux: the operating
system with a CLUE...
Command LingUsés

Environment&s

(Using the Terminal é

The Linux command line, the Terminal,
is an incredibly powerful environment.
From it, you can bring the OS to its
knees, or update it to something
spectacular. You can hack into remote
computers, look at an animated

ASCII camp Fire, install new apps and
programs, watch Star Wars played out
from a server in the Netherlands, and
code intricate automated scripts.

In this section you will explore the
intricacies of the Terminal, and how it
works with Linux. You will learn how to
manipulate the Linux File system from
the Terminal, and you will discover
some odd, but fun things you candoin
the Terminal.

The Terminal rules supreme in the world
of Linux. Learn how it works, and you
can access all that power.

46  Basics of the Terminal
48  Update Mint via the Terminal
50 Install Apps via the Terminal — Part 1

52  Install Apps via the Terminal — Part 2
54  Did You Know...Linux Kernel 0.01
56  Creating a File Using the Terminal

58  Creating and Removing Directories

60  Fun Things to doin the Terminal

62  More Fun Things to do in the Terminal
64  Linux Tips and Tricks

66  Did You Know...Linux and the Big Bang
68  Creating Bash Scripts—Parts 1-5

78  PixLinux =The Perfect Combination
80 Command Line Quick Reference

82  A-ZofLinux Commands

Did You Know...Good enough for NASA
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f\ Using the Terminal>
e

Basics of the Terminal

Most operating systems use two kinds of interface, the GUI, which is the desktop
that Windows, macOS and Linux Mint boot into and the command line. While modern
operating systems shy away from the command line, Mint uses the Terminal to give the

user greater control of the system.

TAKING COMMAND

The command line, or Terminal, is an extremely powerful interface. Everything you can do on the desktop can be done within

the Terminal. Let’s start by seeing how it works.
STEP 1 The Terminal can be accessed by either clicking on
the Terminal icon on the Panel, located between
the Firefox and files icons or launched by opening the Menu and
selecting it from the left-hand quick launch strip.

K Accessibility

m Accessories
‘ Graphics

' Internet

2| Account details

. Archive Manager

B Office

P Sound & Video
.

K Universal Access

Administration :é Calculator

STEP 2 The Terminal gives you access to the Linux Mint
Shell, called Bash, which gives you access to the
underlying operating system. Everything in Mint, including the
desktop and GUI, is a module running from the command line.

david@david-mint ~

File Edit View Search Terminal Help
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STEP 3 What you currently see in the Terminal is your login
name followed by the name of the computer; as you
named it during setup when you first installed Mint. The line then
ends with the current folder name; at first this is just a tilde ~, which
means your Home folder.

david@david-mint

STEP 4 The flashing cursor at the very end of the line is
where your text-based commands are entered. You
can begin to experiment with a simple command, Print Working
Directory (pwd), which outputs the current folder you're in to the
screen. Type pwd and press Enter.

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

david@david-mint $ pwd
david
@david-mint




STEP 5 All the commands you enter 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. Type into the Terminal:
uname —a and press Enter. This displays some system information
regarding Mint.

david@david-mint ~ + %
Fle Edit View Search Terminal Help
pwd

uname -a
J'J'ﬁ 53-generic #74-Ubuntu SMP Fri Dec 2 15:59:16 UTC 2016 x86_64 x86_64 x86_64 GNU/Linux

STEP 6 Before we get into entering commands, let’s take
a moment to see what menus the Terminal has to
offer. The File menu option allows you to open a new Terminal,
create a new profile, where you can alter the size, colours and
behaviour of the Terminal, add a new tab, and close all current
active Terminal sessions.

david@david-mint ~

- Edit View Search Terminal Help

£3 open Terminal
74

OpenTab

D New Profile

% Close Terminal

% Close All Terminals

STEP 7 The Edit option lets you copy and paste commands
to and from the Terminal and other sources; handy
for when you want to copy a very long and complex command from a
web page. It also allows you to edit the current profile preferences.

david@david-mint ~

= Select All

Preferences

Profile Preferences

(Basms of the Terminal Q

View and Search options let you alter the sizing of
the Terminal window and of course search within

the Terminal for any particular key words.

david@david-mint ~

File Edit View |-

STEP 9 The Terminal entry extends the profile editing and
sizing and allows you to alter the character encoding.
Interestingly, you can also set it to a Read Only mode, which stops you
from entering any commands into the Terminal; this is good for when
you need to permanently display the Terminal contents.

david@david-mint ~

File Edit Vi search [EEa

Set Character Encoding

Resetand Clear

1.80x24
2.80x43
3.132x24
4.132x43

Finally, the Help option displays the help contents
and version number of the Terminal, or to be

more precise, GNOME Terminal; we'll simply refer to it as Terminalin
future. The Contents are worth having a quick read through, to help
familiarise yourself with how the Terminal works.

e 3 Tl Q=

M rerminal Help

Getting Started

Working With Text

Customize Appearance
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Update Mint via

the Terminal

Up to now you've been using the shield icon to launch Mint Update Manager in order
to update the system and upgrade the currently installed apps, tools and other
elements. However, you can also accomplish a complete system update and upgrade

from the Terminal.

USING APT-GET

To update and upgrade via the Terminal you use the APT (Advanced Packaging Tool) command. It's a powerful command and

combines different elements depending on its use.

STEP 1 Start by opening a new Terminal or if you already
have one opened clear its contents with the clear

command. This starts you off with a clean slate on which to work.

david@david-mint ~

Help

File Edit View Search Terminal
clearfl

|david@edavid-mint

STEP 2 Enter: apt-get into the Terminal. This brings up a
list of the most used apt-get commands, along with

a brief description of what the command does. It's worth having a
look at, even if it doesn’t make a huge amount of sense at this time.

david@david-mint ~
File Edit View Search Terminal Help
-mint
(amd64)
: apt-get [options] command
-get [options] install|remove pkgl [pkg2 ...l
apt-get [options] source pkgl [pkg2 ...]

apt-get

lapt-get is a command line interface for retrieval of packages
and information about them from authenticated sources and
[for installation, upgrade and removal of packages together
with their dependencies.

Most used commands:
update - Retrieve new lists of packages
upgrade - Perform an upgrade
install -
remove
purge -
autoremove -
dist-upgrade - Distribution upgrade, see apt-get(8)
dselect-upgrade - Follow dselect selections
build-dep - Configure build-dependencies for source packages
clean - Erase downloaded archive files
autoclean - Erase old downloaded archive files
check - Verify that there are no broken dependencies
source - Download source archives
download - Download the binary package into the current directory

Install new packages (pkg is libc6 not libc6.deb)
- Remove packages

Remove packages and config files

Remove all unused packages automatically
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STEP 3 Apt-get is used to update and upgrade the
software in Mint, as well as Ubuntu and other

Debian-based distros. Using the Update element retrieves

new package lists and updates the list of source files. Upgrade
downloads and performs an upgrade to the latest versions of those
files. To start the entire Upgrade and Update process, enter: sudo
apt-get update, followed by your password.

david@david-mint ~
file Edit View Search Terminal Help

|da avid-mint sudo apt-get update

[sudo] password for david

|Get:1 nttp://security.ubuntu.com/ubuntu xenial-security InRelease [102 kB]
:2 http://archive.canonical.com/ubuntu xenial InRelease

http://archive.ubunt om/ubuntu xenial InRelease

4 http://www.mirrorservice.org/sites/packages.linuxmint.com/packages serena InRelease
:5 http://archive.ubuntu.com/ubuntu xenial-updates InRelease [102 kB]
6

http://waw.mirrorservice.org/sites/packages.linuxmint.com/packages serena Release
|Get:7 http://archive.ubuntu.com/ubuntu xenial-backports InRelease [162 kB]
|Fetched 386 kB in ©s (1,032 kB/s)
|Reading package lists... Done
|davidedavid-mint

STEP 4 Notice now the addition of the sudo command. The
sudo command once meant Super User Do; these
daysit's more acceptable as Substitute User Do. It means that the
administrative user (Super User) uses APT (Advanced Packaging
Tool) to Get any Updates. Now try this: sudo apt-get upgrade.

david@david-mint ~
File Edit View Search Terminal Help
davidedavid-mint sudo apt-get upgrade
Reading package lists... Done
Building dependency tree
Reading state information... Done
calculating upgrade... Done
The following packages were automatically installed and are no longer required:
libgkeyfilel.0-cil libgnome-keyringl.8-cil libmono-accessibilityd.8-cil libmono-data-tds4.e-
-1dap4.8-cil libmono-sqlite4.6-cil libmono-system-componentmodel-dataannotations4.0-c|
-system-datad.8-cil libmono-system-designd.8-cil libmono-system-enterpriseservicesa.g
tem-1dap4.6-cil libmono-system-numerics4 il
ystem-runtime-serialization-formatters-soap4.0-cil
-system-runtime-serialization4 1 libmono-system-servicemodel-internalse.0-cil
libmono-system-transactions4.8-cil libmono-system-web-applicationservices4.8-cil
libmono-system-web-services4.0-cil libmono-system-web4.08-cil libmono-system-windows-forms4. 6|
Libmono-system-xml-1ing4.0-cil libmono-webbrowser4.8-cil libnotify6.4-cil libsdl2-2.0-@ libs|
Use 'sudo apt autoremove' to remove them
The following packages will be upgraded
apt apt-transport-https apt-utils cifs-utils girl.2-gtk-3.0 grub-common grub-pc grub-pc-bin
grub2-common libapt-inst2.0 libapt-pkg5.0 libgail-3-6 libgtk-3-@ libgtk-3-bin Libgtk-3-commo
Linux-libc-dev thermald
17 to upgrade, © to newly install, @ to remove and © not to upgrade
Need to get 9,255 kB of archives.
After this operation, 36.9 kB of additional disk space will be used.
Do _you want to continue? [Y,




STEP 5 Depending on the state of your updates, if you
have any waiting to be installed, you might be
asked if you want to apply the results of the sudo apt-get
upgrade command. You can press y to accept and continue. What's
happening here is that apt-get has some updated software to apply
to Mint, and you're okaying the action.

<Update Mint via the Terminal Q

STEP 7 Essentially, that's it, your system is now up to date
according to the available list of packages from the
apt-get update command. You can run through the process one
more time, just to check if everything went okay. To recap, enter:
sudo apt-get update, press Enter, then type: sudo apt-get
upgrade and press Enter.

david@david-mint
File Edit View Search Terminal Help

Leaving 'diversion of
Leaving ‘diversion of

/usr/sbin/update-icon-caches to /usr/sbin/update-icon-caches.gtk2 by libgtk
r/share/man/man8/update-icon-caches.8.9z to /usr/share/man/man8/update
o

:/thernald 1.5 2ubuntud_ande4. deb

Processing triggers for dbus (1. Lubun

Processing triggers for ureadahead (6.100.6-19) ...

Processing triggers for system 9-4ubuntul6) ...

S8t oplere TN (2 28]

Setting up grub-common (2 36ubuntu3.9) .

update-rc.d: warning: S Endle plactuasias no S VG BT (R s i

Setting up grub2-

& i belanh a2 e

Setting up grub-pc (2.82-beta2-36ubun

Installing for i386-pc platform.

Installation finished. No error reported.

Generating grub configuration file ...

Warning: Setting GRUB_TIMEOUT to a no
4

ero value when GRUB_HIDDEN TIMEOUT is set is no longer supported.
Found linux image: /boot/valinuz-4. 3-

Found memtest86+ image: /boot/memtest86+.bin
done

Setting up libgai
Setting up apt
Setting up cifs-utils
Setting up girl.2
Setting up libgtk

amd64 (3.18. 9 1ubunzu3 =) e

STEP 6 There's likely to be a long list of what seems
gibberish now filling your Terminal window

but don’t worry. The files necessary for the upgrade have been
downloaded, prepared, unpacked, processed, installed and set up
correctly. There's a lot going on when you perform an upgrade, even
with the smallest package.

Unpacking libgtk-3-bin (3.18.9-1ubuntu3.3) over (3.18.9-lubuntu3.2) ...
Preparing to unpack ./linux-libc-dev_4.4.0-75.96_amd64.deb ...
Unpacking linux-libc-dev:amd64 (4.4.0-75.96) over (4.4.0-67.88) ...
Preparing to unpack .../thermald _1.5-2ubuntu4_amd64.deb ...

Unpacking thermald (1.5-2ubuntu4) over (1.5-2ubuntu3) ...

Processing triggers for man-db (2.7.5-1) ...

Processing triggers for dbus (1.10.6-lubuntu3.3) ...

Processing triggers for ureadahead (0.100.0-19)

Processing triggers for systemd (229-4ubuntuls) ...

Setting up apt-utils (1.2.20) ...

Setting up grub-common (2.82~beta2-36ubuntu3.9) ...

update-rc.d: warning: start and stop actions are no longer supported; falling ba
Setting up grub2-common (2.62~beta2-36ubuntu3.9) ...

Setting up grub-pc-bin (2.62~beta2-36ubuntu3.9) ...

Setting up grub-pc (2.82~beta2-36ubuntu3.9) ...
Installing for i386-pc platform.
Installation finished. No error reported.
Generating grub configuration file ...
ing: Setting GRUB_TIMEOUT to a non-zero value when GRUB_HIDDEN _TIMEOUT is se

ux image: /boot/vmlinuz-4.4.8-53-generic
Found initrd image: /boot/initrd.img-4.4.8-53-generic
Found memtest86+ image: /boot/memtest86+.elf
Found memtest86+ image: /boot/memtest86+.bin
done
Setting up libgail-3-8:amd64 (3.18.9-1lubuntu3.3) ...
Setting up apt-transport-https (1.2.20) ...
Setting up cifs-utils (2:6.4-lubuntul.l) ...

TERMINAL VS UPDATE MANAGER?

Why use the Terminal to update and upgrade over the Update
Manager, regardless of the distro you're using? Some users
greatly prefer using the Terminal to update their Linux systems
and accompanying apps, in the belief that it’s better. However,
that’s not often the case.

Using the Terminal, apt-get upgrade, doesn’t handle changing
dependencies between versions of packages, so if a package
has its dependent files changed from one version to another,
then the upgrade is held back.

The Update Manager, or Software Manager (depending on the
distro), often phases its updates and marks those packages

david@david-mint ~
File Edit View Search Terminal Help
david-mint 5 sudo apt-get update
://archive.canonical.com/ubuntu xenial InRelease
://security.ubuntu.com/ubuntu xenial-security InRelease [102 kBl
://archive.ubuntu.com/ubuntu xenial InRelease
://www.mirrorservice.org/sites/packages.linuxmint.com/packages serena InRel
://archive.ubuntu.com/ubuntu xenial-updates InRelease [102 kB]
://www.mirrorservice.org/sites/packages.linuxmint.com/packages serena Releaf
p://archive.ubuntu.com/ubuntu xenial-backports InRelease [102 kB]
Fetched 306 kB in s (1,096 kB/s)
Readlng package lists... Done
david-mint sudo apt-get upgrade

Reading package lists... Done

Building dependency tree

Reading state information...
Calculating upgrade... Done
The following packages were automatically installed and are no longer required:

Done

libmono-system-

libmono-system-ldap4.8-cil libmono-system-numeri
libmono-system-runtime-serialization-formatters-soap.
libmono-system-runtime-serialization4.0-cil libmono-system-servicemodel-internalse.
libmono-system-transactions4.8-cil libmono-system-web-applicationservices4.0-cil
Libnono-systen-web-servicesd.o-cil Libmono-system-webd.0-cil Libmono-systen-windows

STEP 8 Interestingly, Linux Mint, among other distros,
offers you the ability to chain several commands
together. In this example, therefore, we can use sudo apt-get
update && sudo apt-get upgrade. The double ampersandis
what combines the commands and works perfectly, providing the
preceding command went without a hitch. It's recommended to
start any session with the update and upgrade combo.

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

|davidedavid-mint sudo apt-get update & sudo apt-get upgrade
:1 http://archive.canonical.com/ubuntu xenial InRelease
http://archive.ubuntu.com/ubuntu xenial InRelease

2
3 http://www.mirrorservice.org/sites/packages.linuxmint.com/packages serena InRe
:4 http://archive.ubuntu.com/ubuntu xenial-updates InRelease [162 kB]
5 http://www.mirrorservice.org/sites/packages.linuxmint.com/packages serena Reled
6 http://archive.ubuntu.com/ubuntu xenial-backports InRelease [102 kB]
:8 http://security.ubuntu.com/ubuntu xenial-security InRelease [102 kB]

Fetched 306 kB in @s (595 kB/s)

Reading package lists. Done

Reading package lists. Done

|Building dependency tree
|Reading state information.

. Done

‘Calculat1ng upgrade. .. Done

The following packages were automatically installed and are no longer required:
libgkeyfilel.®-cil libgnome-keyringl.@-cil libmono-accessibility4.0-cil libmono-daf
libmono-1ldap4.0-cil libmono-sqlite4.@-cil libmono-system-componentmodel-dataannotaf
libmono-system-data4.@-cil libmono-system-design4.0-cil libmono-system-enterprisesd
libmono-system-1dap4.0-cil libmono-system-numerics4.0-cil
libmono-system-runtime-serialization-formatters-soap4.0-cil
libmono-system-runtime-serialization4.@-cil libmono-system-servicemodel-internals@
libmono-system-transactions4.0-cil libmono-system-web-applicationservices4.6-cil
libmono-system-web-services4.0-cil libmono-system-web4.0-cil libmono-system-windowd

with changed dependencies for updating. However, and this is
where Linux can often get confusing, sometimes it doesn't.

It all boils down to the developer of the package being
updated and the way the package is held in the distro’s
repositories and whether the update is classified as stable

or not. In essence, from the point of view of the user, if you
update and upgrade using both the Terminal and the Update
Manager regularly, then you will be as up to date as possible,
and get the essential and necessary stable versions of the
packages and core software. If you're looking for cutting edge
package updates, then it’s best to opt for a rolling release
distro instead.
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Install Apps via the
Terminal —Part 1

There are different ways to install apps and programs on Linux. You can opt for the
graphical route, using a Software Manager, or you can use the Terminal. Often, the
Terminal provides better control over the software being installed and sometimes, you

have no choice in the matter.

COMMAND LINE INSTALLS

Installing an app with the Terminal may require some nifty keyboard work but you get a better sense of what's being installed

and where.

STEP 1 Installing apps form the Terminal is often relatively
simple. First though, you need to make sure that
the system is up to date. To do this open up the Terminal and enter:
sudo apt-get update && sudo apt-get upgrade.Enter
your password and accept any necessary updates.

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

-n sudo apt-get update & sudo apt-get upgrade
http://archive.canonical.com/ubuntu xenial InRelease

gn:2 http://www.mirrorservice.org/sites/packages.linuxmint.com/packages serena InRelease

Hit:3 http://archive.ubuntu.com/ubuntu xenial InRelease

Hit:4 http://www.mirrorservice.org/sites/packages.linuxmint.com/packages serena Release

Get:5 http://archive.ubuntu.com/ubuntu xenial-updates InRelease [162 kB]

Get:6 http://archive.ubuntu.com/ubuntu xenial-backports InRelease [102 kB]

Get:8 http://security.ubuntu.com/ubuntu xenial-security InRelease [162 kB]

Fetched 306 kB in @s (582 kB/s)

Reading package lists... Done

Reading package lists... Done

Building dependency tree

Reading state information... Done

Calculating upgrade... Done

© to upgrade, 8 to newly install, ® to remove and © not to upgrade.

davidedavid-mint

STEP 2 Just as you've seen, sudo apt-get update/upgrade
and so on are designed to upgrade the software
that's already installed on the system. How do you install more apps
though? It just so happens that it's extraordinarily simple. First you
need an app to install, so let's use Stella again. Enter: sudo apt-
get install stella.

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

davidedavid-mint sudo apt-get install stella
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STEP 3 You need to entery to confirm the installation,
which takes up around 5.5MB of storage in the
system. Once Stella is installed, you can see again that Mint has
automatically created the Games category in the Menu as well as
the app shortcut.

STEP 4 Sometimes, when installing software, you need to
add the app’s Repository. The repository, or repo,
is simply the remote server location where the software is held,
along with all its dependencies (the vital libraries and such it needs
to function). Start by typing in this: sudo add-apt-repository
ppa:peterlevi/ppa. Press Enter when asked to and add the PPA
(Personal Package Archive).

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

davidedavid-mint sudo add-apt-repository ppa:peterlevi/ppa
You are about to add the following PPA:

Contains packages for the Variety wallpaper changer
http://launchpad.net/variety

More info: https://launchpad.net/~peterlevi/+archive/ubuntu/ppa
Press Enter to continue or Ctrl+C to cancel




STEP 5 This adds the repo for the app Variety Wallpaper
Changer, an Ubuntu-based app that works in Mint
and changes the wallpaper automatically. Now that the repo is added,
enter: sudo apt-get update, to update the new information and
add the contents of the repo to the package database.

File Edit View Search Terminal Help
d-mint ad. itory ppa:peterlevi/pp
y wallpaper c

/-peterlevi
o cancel

wp/ Lmp . ugSiHZLK12/gpg . 1. 5h --ke
. ubuntu. com: 88

ASAGBEAE from ntu
blic ki i imported

n i ackages (8
1/main Translation-en [548 B]

REMOVING APPS

(InstallApps via the Terminal - Part 1 é

STEP 6 Now to install Variety, enter: sudo apt-get
install variety. Pressy to confirmand accept
the installation, and to continue with the install. Once installed, you
can type variety into the Terminal to run the app.

(Reading database ..

Preparing to unpack ./libgexiv2-2 ©.16.8-1 amd64.deb ...
Unpacking libgexiv2-2:amd64 (0.10.8-1) ...
Selecting previously unselected package gir:
Preparing to unpack .../girl.2-gexiv2-0.10 ©.16
Unpacking girl.2-gexiv2-0.10:amd64 (©.16. )
Selecting previously unselected package variety.
Preparing to unpack .../variety 0.7.8~git201809151602.8eff230~ppa768~ubuntul8.o4
-1 all.deb| ...

Unpacking variety (8.7.0~git201809151602.8eff230~ppa768~ubuntul8.04.1) ... ]
Processing triggers for mime-support (3.66ubuntul) . !

x1v2-0.10:amd64.
_amd64.deb ...

Processing triggers for desktop-file-utils (8.23+linuxmint4) ...
Setting up libgexiv2-2:amd64 (0.10.8-1) ...

Processing triggers for libc-bin (2.27-3ubuntul) ...

Processing triggers for man-db (2.8.3-2ubuntu6.1)

Processing triggers for gnome-menus (3.13.3-1lubun
Processing triggers for hicolor-icon-theme (0.17-2)
Setting up g 0.10:amd64 (0.10.8-1)

Setting up .7.0~git201809151602.8eff230~ppa768~ubuntuls.e4.1) ...

:~$ variety

In addition to installing apps, the apt command can also be used to remove any apps and helps keep the system tidy and free

up resources.

STEP 1 To uninstall, or remove, the Variety app enter the
following: sudo apt-get remove variety.
Entery to continue with the uninstall of the app; notice also that
you're informed of how much space you're freeing up on the hard
drive as a result of removing the app.

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

da sudo apt-get remove variety

Reading package lists... Done

Building dependency tree

Reading state information... Done

The following packages were automatically installed and are no longer requ
libboost-pythonl.58.0 python-pyexiv2 variety-slideshow

Use 'sudo apt autoremove' to remove them.

The following packages will be REMOVED
variety

© to upgrade, © to newly install, 1 to remove and ® not to upgrade.

After this operation, 2,442 kB disk space will be freed.
Do you want to continue? [Y/n]

While the ‘apt-get remove’ command uninstalls an
app, it doesn't get rid of the extra clutter that comes

with an app, such as configuration and library files. To completely
remove the clutter, enter: sudo apt-get purge variety.

david@david-mint ~
File Edit View Search Terminal Help
david@david-mint sudo apt-get purge variety
Reading package lists... Done
Building dependency tree
Reading state information... Done
Package 'variety' is not installed, so not removed
The following packages were automatically installed and are no longer require
libboost-pythonl.58.0 python-pyexiv2 variety-slideshow
Use 'sudo apt autoremove' to remove them.

0 to upgrade, © to newly install, @ to remove and © not to upgrade.
e

LEY int

STEP 3 When you remove apps from the system you're
be informed that some packages that were
automatically installed are no longer required. You already saw in
the previous tutorial, that you can tidy things up with the following
command: sudo apt-get autoremove, followed by pressingy
to accept the process.

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

david vid-mint sudo apt-get autoremove
Reading package lists...
Building dependency tree
Reading state information... Done
The following packages will be REMOVED
libboost-pythonl.58.8 python-pyexiv2 variety-slideshow
0 to upgrade, © to newly install, 3 to remove and @ not to upgrade.
After this operation, 1,160 kB disk space will be freed.
Do you want to continue? [Y/n] ]

Done

STEP 4 Finally, to tidy up all the non-used packagesin
the system, and to remove elements that the
autoremove command didn’t, you can enter: sudo apt-get
autoclean. These last few steps are vital for keeping your Linux
Mint setup in good working order and to trim off the unnecessary
excess caused by installations and upgrades.

david@david-mint ~
File Edit View Search Terminal Help
dav int sudo apt-get autoclean
Reading package lists... Done
Building dependency tree

Reading state information...
david@david-mint

Done
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Install Apps via the
Terminal —Part 2

Most of the time you'll get to install apps from the Terminal using the standard apt-
get command. However, sometimes an app demands a little more work. This means
installing an app from its source code, which isn’t as scary as it first sounds.

FROM THE SOURCE

The commands you'll need to become familiar with here are Configure, Make and Install. You'll find a lot of apps use installing

from source, so it's certainly a skill worth investing time in.
STEP 1 Source code files for Linux usually come in the form
of TAR.GZ or .TAR.BZ2. Both are compressed files
holding all the core files needed to ‘make’ the app. Start off this
tutorial by creating a new folder in Home: mkdir Vim.

david@david-

File Edit View Search Terminal Help

avid-mint mkdir Vim

avid-mint

STEP 2 Vim, by the way, is an advanced text editor which
we'll use as an example to install. Enter the new
folder, cd Vim, then from within the new Vim folder, enter the
following command into the Terminal: wget ftp://ftp.vim.
org/pub/vim/unix/vim-7.4.tar.bz?2.

david@david-mint ~/Vim

rile Cdit View Search Terminal lielp

ftp://ftp.vin.org/pub/vin/unix/vin-7.4.tar .bz2
tp.vim.org/pub/vin/unix/vin-7.4 2

9.39M 7.82MB/s  in 1.3s
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STEP 3 The wget command retrieves content from the
internet, in this case the .BZ2 file for Vim. To check
the file was downloaded successfully, enter: ls. According to Mint's
file system colour key, the compressed file should be displayed in red.

davidedavid-mint ~vim

Fle Edt View Search Terminal Help
d d Vi

STEP 4 We need to uncompress the contents of the file
now, so enter: tar -xf vim-7.4.tar.bz2into
the Terminal. Note: you can type in tar -xf vand press the Tab
key to auto-fill the remaining file name.

david@david-mint ~/Vim

File Edit View Search Terminal Help

tar -xf vim-7.4.tar.bz2




STEP 5 If you enter 1s again, you'll notice that a new
folder has been created: vim74;in light blue text
representing a folder in Mint. It's always handy to create root folders
for the main app, then as you upgrade apps through this method
the individual versions will each have their own folder.

david@david-mir
File Edit View Search Terminal Help
gdavid-mint

davide

david@david-mint

STEP 6 Typeincd vim74 to enter the folder, and 1s again
to view its contents. There will likely be a fair number
of files present; most are the app’s core files, while others will be
labelled README or INSTALL. It's always wise to read these files first
as they provide valuable information regarding the installation.

xemo aa
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0d atagst atl flo

on 05, .00 . vists,
Ploridala e ol R s

an 16a v TN 4 v

STEP 7 The first part of the installation requires you to enter
./configure. The ./configure command will check
your system for any missing dependencies associated with the app. If
you received an error regarding a C Compiler, then enter: sudo apt-
get install build-essential. The third-party app Ncurses
was recorded as missing. We need to install that with: sudo apt-
get install libncurses5-dev libncursesw5-dev.

david@david-mint -Vim/vim74 -
File EUIL View Search Tewminal Help

checking for tgetent in -l
checking for taetent {n

move and © nol Lo upyrade.

@ o' additional disk space will be used
nue? [v/n)

ain amd6d libtinfo-dev
ain amd64 libncursess-d
n amdss libncursesws-

lubuntul 77.4 kBI
13-1ubuntul [175 ksl
-1ubuntul [198 KB)

<Install Apps via the Terminal — Part 2 \é

STEP 8 You may need to keep installing new dependencies,
depending on the app. After each new dependency
is installed, re-run . /configure and when it doesn't report back
with an error you can continue to the next stage of the installation.
Note: you may need to search online for some error messages.

david@david-mint ~/Vim/vim74
File Edit View Search Terminal Help

checking -

-disable-gpm argument... no
checking f 0

ouse argument... no

checking
checking
checking
checking
che

9 section nr..
--disable-nls argument... no

q nl nsq cat_cntr.
ing difcn.h usabil
ing dlfcn.h p o
for dlfen
for dlopen(
n(

checking

(gy==0e ) With a successful ./configure, the system will
create a Makefile. This needs to be ‘made’ by
entering: make into the Terminal. This may take a while, depending
on the size of the app.

david@david-mint ~/NVim/vim74
File Edit View Search Terminal Help

Starting make in the src directory.
If there are problems, cd to the src directory and run make there
cd src & make first
ntering directory '/home/david/Vim/vin74/src
cts
proto -DHAVE_CONFIG_H
Iproto -DHAVE_CONFIG_H

-I/usr/local/include
-1/usr/local/include -g -

sh ./osdef.sh

_FORTIFY_SOURCE -D_FORTIFY_SOURCE=1

ic
-DHAVE_CONFIG H  -I/usr/local/include -g -02 -U_FORTIFY SOURCE -D_FORTIFY SOURCE=1

Iproto DHAVE CONFIG H -D_FORTIFY_SOURCE=1

t.o charset.c

-I/usr/local/include -g -02 -U_FORTIFY_SOURCE

STEP Finally, you need to enter: sudo make install
into the Terminal. This will install the app, and
make it ready for use in the system. When complete you can execute
the app, in this case by entering vim into the Terminal or searching
for it via the Dash.

davidedavid-Mint: -/Downloads/vim?4

N Terminal Help

for information

10 exit

Tine help
info

defaults
0 on this
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Kernel command line:
ockO rootfstype=)ffs2 init=/etc/preinit

00n8 reboot=bios
Found and enabled local APIC!

Enabling fast FPU save and restore...
Enabling unmasked SIMD FPU exception support... done.
Initializing CPU#0
PID hash table entries: 32 (order: 5, 128 bytes)
Detected 1991.657 MHz processor.

Console: colour VGA+ 80x25

console [tty0] enabled
console [ttySO] enabled
Dentry cache hash table entries: 1024 (order: 0, 4096 bytes)

Inode-cache hash table entries:

.Jll .Jil Uu AUy

L0L 0O0LL

block2mtd.block2mtd=/dev/hda2,131072, rootfs root=/dev/mtdbl

noinitrd console=tty0 console=ttySO, 384

done.

1024 (order: 0, 4096 bytes)

Memory: 5112k/8128k available (1497k kernel code, 2624k reserved, 597k data, 196
k init, Ok highmenm)
virtual kernel memory layout:

fixmap

vmalloc :

lowmem

.init :
.data :
Jtext

: Oxfffboooo -
Oxc1000000 -
: Oxc0000000 -
Oxc0313000 -
0xc027653¢c -

Oxc0100000 -

oxfffffooo
oxfffb7000
0xc07f0000
0xc0344000
0xc030bcfc
0xc027653c

(1497 kB)

Checking 1f thls processor honours the WP bit even in supervisor mode...Ok.
Calibrating delay using timer specific routine.. 4047.64 BogoMIPS (1pj=20238210)




Did You Know... é

00110L 00 0L
00 01 1LO0OLOL 00

extern void keyboard interrupt(veid);

static unsigned long scr_end=5SCREEN START+LINES*COLUMNS*2;
static unsigned long pos;

static unsigned long x,y;

static unsigned long top=0,bottom=LINES;

static unsigned long lines=LINES, columns=COLUMNS;

static unsigned long state=0;

static unsigned long np par [NPAR];

static unsigned long qu 0;
static unsigned char at

DID YOU KNOW... that the First Linux kernel, as
programmed by Linus Torvalds,
only occupied 65KB of memory? And that since version 0.01,
the Linux kernel now boasts over 18 million lines of code. Not
bad for a university project that now runs the New York Stock
Exchange, and powers the US Department of Defence’s fleet of
nuclear submarines.

www.bdmpublications.com
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Creating a File Using

the Terminal

Using the Terminal, you're able to create folders, files and even execute Linux Mint
apps. In truth, if you didn't have the GUI at hand, you could still accomplish the same

from the Terminal.

MORE TERMINAL WORK

Creating content using the Terminal isn’t quite as strenuous as it may first appear. Yes, the Terminal can look a daunting place

for the newcomer, but once mastered it's really quite intuitive.
STEP 1 Open up the Terminal, and make sure you're in the
Home folder. If not use the cd ~ command to return

you to the Home folder from wherever you're currently located.

david@david-mint ~

File Edit View Search Terminal Help

vid-mint
vid-mint

STEP 2 Let's start by creating a new folder within Home,
and call it Test. The command you'll need is
mkdir Test. Press Enter to create the folder when you've typed
in the command, then cd Test and press Enter. This will Change
Directory (hence €D) to the newly created Test folder.

STEP 3 Your command line should change to the Test folder
and if you enter 1s (List folder contents) there'll
be nothing within the folder; as you've just created it. The mkdir
command is fairly self explanatory: Make Directory followed by the
name of your choosing.

david@david-mint ~/Test

File Edit View Search Terminal Help

mkdir Test
cd Test
avid-mint Test s
@david-mint t

STEP 4 To create an empty text file, called Test.txt, enter
in the Terminal: touch Test.txt.You canthen
use 1s to view the new file in the folder. Touch is a standard Linux
command that allows the creation of files without the need to open
a text editor, save the file, then close the editor.

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

mkdir Test
cd Test

davi nt
davi t
davidedavid-mint
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david@david-mint ~/Test

File Edit View Search Terminal Help

vid-mint mkdir Test

touch Test.txt
1s

[Test.txt

david@david-mint




STEP 5 Let’s say you now wanted to create a text file, we'll
callit Test2.txt, complete with some content. To do
so, enter: cat > Test2.txt. This will create the file Test2.txt and
put the Terminalinto an editing mode.

(Creating a File Using the Terminal \&

STEP 8 Xed is a GUl app, and you can enter text and save
the file, or any file, accordingly by using the app's
main window, and the File > Save, or File > Save As functions from
its top menu bar options.

david@davi
File Edit View Search Terminal Help

mkdir Test
cd Test
25t 1s

touch Test.txt

avid-mint
@david-mint
avid-mint
avid-mint

avid-mint T 1s

david@david-mint cat > Test2.

STEP 6 You'll notice that the cursor is flashing below the
cat > Test2.txt command, without the usual
prompt. This editing mode will allow you enter the text that the file
will contain. Enter some text, then press Ctrl+D to exit and write the
contents to the file.

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

mkdir Test

cd Test

1s
touch Test.txt
1s

t cat > Test2.txt
tered using the Cat command from the Terminal. Cool, isn't it. Pressing Ctri+D now...
t

STEP 7 Of course you don't always have to use the Terminal
to enter text into a file. Mint comes with a text
editor called Xed, which is similar to Windows' Notepad. To view the
previously created file in Xed, type into the Terminal: xed Test2.
txt, and press Enter.

Fie Foit View v

Tormial Help

‘t it. Pressing CtrleD now.

Testz rxt (~Test)
File Edit View Search Took Docummenis Help
00 ~w X000 Q9
Teszon %

text entered using the Cat command from the Terminal. Cool, isn't it
g CLe1eD now

Test2.txt (~/Test) = +
"‘ - i I
Edit View Search Tools Documents Help
1] New Ny ogoglaoa
iD Open... ctr+0
0; save Ctri+s .
* ng the Cat command from the Terminal. Cool, isn't it.
0; save As... Shift+Ctrl+S
[ Revert
R PrintPreview  Shift+Ctrl+P
= Print. Ctri+P
X Close Ctrl+W
El< Quit cr+Q
.o $000000000000000000000000000000000000000000000008000

STEP 9 If, however, you prefer to remain working in the
Terminal to edit/save/create files, you can use
Nano. Nano is a simple Terminal-based text editor. To try it with
the example, enter: nano Test2.txt. There's a menu along the
bottom of the screen. To exit and save any content in Nano, press
Ctrl+X and follow the on-screen instructions.

david@david-mint ~/Test
File Edit View Search Terminal Help
GNU nano 2.5.3

File: Test2.txt

fihis is text entered using the Cat command from the Terminal. Cool, isn't it. Pressing Ctrl+D now...

We've used the Terminal to launch a Mint app,
Xed, but any app can be launched from within the

Terminal. For example, try: firefox, and press Enter. Close Firefox
to return to the Terminal. Providing you know the name of the app,
it can run from the Terminal. Additionally, entering firefox& opens
Firefox, AND lets you still use the Terminal.

Photoshop  Andioid  ForSeniors  For Beginnars  Digital Editions

>s & Guidebooks

s from BDM Publications
iPho ikl

Galaxy  Eleffents  [MEERITY
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Creating and

Removing Directories

As with creating files in the Terminal, you can also create and delete directories, or
folders if you prefer. Directories form the structure of your file system, without logical
directories the filing system would be in utter chaos.

MANAGING FOLDERS

Learning how to create and delete folders in the Terminal is an important Mint, and indeed Linux overall, skill to master. Here's

the basics for you to try out.
STEP 1 With the Terminal open enter cd ~ to make sure
you're in your own Home directory. Now enter ls
to view the current folders you have housed in the Home directory.
You'll notice that folders are labelled in Mint in cyan (light blue).
Let's start by creating a new directory. Enter: mkdir testdir.

david@david-mint ~
File Edit View Search Terminal Help
= cd ~
s

mapfile
mkdir testdir
1

STEP 2 If you now enter ls again, you'll see that the new
directory, testdir, has been created alongside the
other directories in the Home area. Obviously the command mkdir
is what creates the directory, and no doubt you've already guessed
it stands for Make Directory.

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

cd ~
s 1s

ts mopfile
mkdir testdir
s

mapfile
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STEP 3 If you were to enter the command again, mkdir
testdir, you'll receive a message stating: mkdir:
cannot create directory ‘testdir’: File exists.It
goes without saying then, that you're only able to have one uniquely
named directory within the current directory. However, as Linux is
case-sensitive, you can have Testdir, TestDir, testDir and so on.

david@david-mint ~

View Search Terminal Help
cd ~

1s

vLoad: napfile
mkdir testdir
1s

4 napfile
mkdir testdir
ate axrec‘ory “testdir’: File exists

STEP 4

directory with cd testdir/ followed by Is to list the folder structure.
Naturally there’s nothing present, as you've just created the directory.
Now drop back to Home with ¢d ~, and entermkdir testdir/
reports. Go back to the testdir, cd testdir/, and 1s again.

You can create directories within directories you've
already created. For example, enter the testdir

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

cd testdir/
t s
i cd ~
mkdir testdir/reports
cd testdir/
t 1s

david@david-mint




STEP 5 The command to create directories is quite logical,
therefore. You'll create the directory, and any sub-
directories within. However, what if you want to create a directory
and a sub-directory in a single command? Make sure you're at Home
(cd ~) and enter:mkdir -p Temp/finances. Now, cd Temp/, and
ls to list the new directory.

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

mkdir -p Temp/finances
cd Temp/
1s

davidedavid-mint ~/T 1

STEP 6 The -p option is what enables the mkdir command
to create the sub-directory as well as the parent
directory. In Linux, commands always follow the same structure:
Command, Option, and Argument. In the previous step example,
command (mkdir), option (-p), and argument (Temp/finances).

File Edit View Search Terminal Help

|[david@david-mint ~ $ mkdir -p Temp/financesl]

STEP 7 If you want to drill down into the various options
available for the mkdir command, you can enter
mkdir --help into the Terminal. This will provide a quick help
guide detailing the options and how the command structure works.

david@david-mint ~
File Edit View Search Terminal Help
david@david-mint mkdir --help
Usage: mkdir [OPTION]... DIRECTORY...
Create the DIRECTORY(ies), if they do not already exist.

Mandatory arguments to long options are mandatory for short options too.
-m, --mode=MODE set file mode (as in chmod), not a=rwx - umask
- parents no error if existing, make parent directories as needed

--verbose print a message for each created directory

set SELinux security context of each created directory
to the default type

like -Z, or if CTX is specified then set the SELinux
or SMACK security context to CTX

display this help and exit

output version information and exit

--context [=CTX]

--help
--version

GNU coreutils online help: <http://www.gnu.org/software/coreutils/>
Full documentation at: <http://www.gnu.org/software/coreutils/mkdir>
or available locally via: info '(coreutils) mkdir invocation’

<Creating and Removing Directories &

STEP 8 Now that we've created some directories, let’s see
about removing them. Start by entering the testdir
directory and listing its contents: cd testdir/, then Is. The previously
created reports sub-directory is present. One way to remove it is to
enter: rmdir reports, then Is again to confirm it's not there.

david@david-mint ~/testdir

1s

rmdir reports
1s

STEP 9 A quick warning: removing a directory in the
Terminal doesn’t place it in the Mint Rubbish Bin, via
Nemo file manager. The same goes for any files, too. If you remove a
directory from the Terminal command then it's gone for good.

$ cd testdir/
t $ 1s

$ rndir reports
U

$ 1s
s[]

Rubbish Bin

File Edit View Go Bookmarks Help

[» a af

5

¢ ]

My Computer

STEP 1

Rmdir will only remove empty directories, to
remove directories containing sub-directories, or
even files, you'll need to use the rm command with the -R option.
For example, on the Temp/finance directories, use rm -R Temp.
A quick ls reveals that the parent folder and all of its contents are
removed. Careful when using this command.

david@david-mint ~
File Edit View Search Terminal Help
mapfile

rm -R Temp
1s

mapfile
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Fun Things to do
in the Terminal

Despite the seriousness of an operating system, the Linux community are certainly no
strangers to a bit of fun. The developers over the years have created and inserted all
manner of fun and odd elements into the Terminal.

TERMINAL FUN

You'll be working exclusively in the Terminal for these next two sections, so start warming up your fingers. After all, all work
and no play... as the saying goes.
STEP 3 If you've ever fancied having the computer read a
random fortune out to you, then you're in luck. Most
distros require you to install the fortune app, however Linux Mint

differs somewhat by having it already pre-loaded. All you need to do
is enter the command fortune into the Terminal, and enjoy.

STEP 1 The first command we're going to use is sl, it's
not installed by default so enter: sudo apt-get
install sl.The command can be run with sl and when executed
will display a Steam Locomotive travelling across the screen (hence
‘sl'). Entering LS, note the upper case, also works.

davidedavid-mint david@david-mint ~

Fle Edt View Search Terminal Help

File Edit View Search Terminal Help

davidedavid-mint fortune

|You are destined to become the commandant of the fighting men of the
|department of transportation.
|david@david-mint

10 00] [DDoDJ
AT R

STEP 2 Fans of Star Wars even get a fix when it comes to
the Terminal. By linking to a remote server via the
telnet command, you can watch Episode IV: A New Hope being
played out, albeit in ASCII. To view this spectacle, enter: telnet
towel .blinkenlights.nl.

STEP 4 The revcommand is certainly interesting, and at
first what seems a quite useless addition to the
OS. However, it can be used to create some seemingly unbreakable
passwords. Enter: rev, now type some text, when you press Enter
next, everything you typed in will be reversed. Press Ctrl+C to exit.

david@david-mint ~

File Edit View Search Terminal Help
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david@david-mint ~
File Edit View Search Terminal Help
david@david-mint rev

This is reversed text. Great for creating passwords with!
'htiw sdrowssap gnitaerc rof taerG .txet desrever si sihT

la eyt s
~Cdavidedavid-mint




STEP 5 If you're stuck trying to work out all the possible
factors for any particular number, simply enter
factor followed by the number. For example, factor 7 doesn’t
offer much output, whereas factor 60 displays more.

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

vid-mint factor 7

factor 60

STEP 6 There’s a fine line between the rather cool and
really-quite-weird. Having an ASCII cow repeat text
to you could potentially fall in the latter. Enter cowsay followed
by any text you want, such as: cowsay Linux Mint is ace!.
In fact, you can even output the Is command through the cow, by
entering: 1s | cowsay.

<Fun Things to do in the Terminal

0,

STEP 8 If you really want to expand the whole cow thing,
for whatever reason, then pipe the fortune
command through it, with: fortune | cowsay; and for the
graphical cow equivalent: fortune | xcowsay. Plus, there's
always cowthink. Try: cowthink ...This book is awesome.

Fle Edt View Search Terminal Help

STEP 9 The command toilet doesn't inspire much
confidence, we'll admit. However, it's not as bad as
it first sounds. Start by installing it with: sudo apt-get install
toilet. Then when installed, type something along the lines of:
toilet David. Or perhaps list the contents of the current folder
throughit, with: 1s | toilet.

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

@david- cowsay Linux Mint is ace!

< Linux Mint is

1s | cowsay

/ Desktop Documents Downloads Music \
| Pictures Public Templates Test Videos |

david@david-mint

STEP 7 To further the cow element, there’s even a graphical,
i.e. non-Terminal, cow available. Install it with:
sudo apt-get install xcowsay,thenwhenit'sinstalled enter
something similar to cowsay, such as: xcowsay BDM Publications.

BDM Publications

david@david-mint ~
File Edit View Search Terminal Help
toilet David

#
mmm#
g ong
# #

mm#mm " #mi#HF

Expanding the toilet command, you can actually
generate some decent looking graphics through

STEP 10

it. For example, try this: toilet -f monol2 -F metal David.
You can enter toilet --help, for a list of the command line
arguments to expand further.

david@david-mint ~
File Edit View Search Terminal Help
toilet -f monol2 -F metal David

LT

davidedavid-mint

javid-mint
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More Fun Things to
do in the Terminal

If the previous list of fun, and quite bizarre, things to do in the Terminal has you
wanting more, you're in luck. We've put together another batch of some useful, and
some not so useful, commands for you to try out.

MORE FUN, YAY

Since the Terminal session is already open, and your keyboard digits are nicely warmed up, here are another two pages of

Terminal nonsense.

STEP 1 Remember the old ZX Spectrum days of computing,
when you could type in 10 print “Hello”, 20 goto 10
and Hello would list down the screen? Well, in Linux Mint you can do
the same. Simply enter yes followed by some text, i.e. yes Linux
is ace. It'll keep going until you press Ctrl+C.

david@david-Mint: ~

File Edit View Search Terminal Help

david@

Linux is
Linux is
Linux is ace!
Linux is ace!
Linux is ace!
Linux is ace!
Linux is ace!
Linux is ace!
Linux is ace!
Linux is ace!
Linux is acel
Linux is ace!
Linux is ace!
Linux is ace!
Linux is ace!
Linux is ace!
Linux is ace!
Linux is ace!
Linux is ace!
Linux is ace!
Linux is ace!
Linux is ace!

it:-$ yes Linux is ace!

STEP 2 The Matrix was one of the most graphically copied
films ever released; there's even a version of the
Matrix code available for Linux Mint. Install it with: sudo apt-get
install cmatrix. when it's done enter: cmatrix and follow
the white rabbit, Neo. Unlike the real Matrix though, you can press
Ctrl1+Cto exit.
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STEP 3 Having a little white cat chase your mouse pointer
around the desktop may sound like a terrible waste
of time. Oddly though, itisn't. Enter: sudo apt-get install
oneko, then type oneko to have the cat appear. Move your ‘mouse’
cursor around the screen and the cat will chase it. Use Ctr1+C to
exit the action.

File Edit View Search Terminal Help
da sudo apt get install oncke
[

y t

Reading state information... Done

The following NEW packages will be installed
oneko

6 to upgrade, 1 to newly install, © to remove and @ not to upgrade

Need to get 35.7 kB of archives.

After this operation, 147 kB of additional disk space will be used.

Get:1 http://archive.ubuntu.com/ubuntu xenial/universe amd6d oneko amd64 1.2.sakura.6-11 [35.7 kB]
s)

n: ries currently installed.)
ura.6-11_and64.deb ...

Processing triggers for man-db
Processing triggers for bamfdat

menus (3.1,
t

59ubuntul) ..

0

STEP 4 This entry is a little more serious than the previous.
It's called the Fork Bomb and what it does, basically,
is continually replicate itself until it has used up all the available
system resources, thus causing your computer to crash. You don't
have to try it but it's interesting nonetheless. Simply enter : (){
:1:& }: andbe prepared to reboot.

File Edit View Search Terminal Help

(M )&}

adavid-mint




STEP 5 Stringing several commands and piping them
through other commands is what makes scripting
such a powerful element to an OS. Using the while command, for
example, together with toilet, can yield some impressive results.
Enter:while true; do echo “$(date “+%D %T’ | toilet
-f term -F border --metal)”; sleep 1; done.

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

davi id-mint while true; do echo "$(date '+%D T’ | toilet -f term -F border --metal)”; sleep

STEP 6 Talking computers were the craze of the 80s, enter:
espeak “Hello, this is Linux Mint”
to have the computer repeat the text inside the quotes to you.
Make sure your volume is turned up, and try the following: Is >
folders.txt & espeak -f folders.txt. Thiswill have Mint
read back the contents of the ls command.

david@
Edit View Search Terminal

Help
1s > folders.txt && espeak -f folders.txt

avid-mint

STEP 7 Aroaring ASCII fire isn't the most useful command
to have at your disposal, but it's fun. Install it with:
sudo apt-get install libaa-bin,thenwhen installed use:
adfire. It's not exactly warming but you get the idea. To expand
the above, enter: sudo apt-get install bb caca-utils,
then, cacafire.

More Fun Things to do in the Terminal

6,

STEP 8 Used as a music demo from the old Amiga and
DOS days, the bb command reminds us of getting
hold of three and a half inch floppies crammed with all manner of
demoscene goodies. We've already installed bb from the previous
step, so just enter bb. Follow the on-screen instructions, and turn up
your volume.

i carch Terminol Help.

STEP 9 This entry is in two parts. First you need to get
hold of the necessary packages: sudo apt-

get install libcurses-perl.wWhen that's done enter: cd
Downloads/ && wget http://search.cpan.org/CPAN/
authors/id/K/KB/KBAUCOM/Term-Animation-2.4.tar.gz
&& tar -xf Term-Animation-2.4.tar.gz && cd Term-
Animation-2.4/.Then:perl Makefile.PL &% make && make
test & sudo make install.

david@david-mint -/Downloads/Term-Animation-2.4

and6s 1.33-1buildl (84.2 k)

KBAUCON/Tern-Anination-z.4.

STEP 10 With that little lot done, onto the next. Enter: cd

.. && wget http://www.robobunny.com/
projects/asciiquarium/asciiquarium.tar.gz && tar
-xf asciiquarium.tar.gz && cd asciiquarium_1.1/
&& chmod +x asciiquarium. Providing all went well, enter ./
asciiquariumand enjoy your very own ASCll-based aquarium.
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ol

Linux Tips and Tricks

As you've seen, the Linux Terminal is quite an exceptional environment. With a few
extra apps installed, and a smidgen of command knowledge, incredible, and often

quite strange, things can be accomplished.

TAKING COMMAND

There are countless Linux tips, secrets, hacks and tricks out there. Some are very old, originating from Linux’s Unix heritage,
while others are recent additions to Linux lore. Here's our favourite ten tips and tricks.

EASTER EGGS Emacs, the text editor, is a great piece of
software, however, did you know it also
contains a hidden Easter Egg? With Emacs installed (sudo apt-get
install emacs25), drop to a Terminal session and enter:

emacs -batch -1 dunnet

Dunnet is a text adventure written by Ron Schnell in 1982, and
hidden in Emacs since 1994.

TERMINAL BROWSING Ever fancied being able to
browse the Internet from

the Terminal? While not particularly useful, it is quite a fascinating
thing to behold. To do so, enter:

sudo apt-get install elinks
elinks

Enter the website you want to visit.

david@david-Mint: ~ -
File Edit View Search Terminal Help

david@ d-Mint:~$ emacs -batch -1 dunnet

Loading @@debian-vars...

Loading /etc/emacs/site-start.d/56dictionaries-common.el (source)...

Loading debian-ispell...

Loading /var/cache/dictionaries-common/emacsen-ispell-default.el (source)...
Loading /var/cache/dictionaries-common/emacsen-ispell-dicts.el (source)...

Dead end

You are at a dead end of a dirt road. The road goes to the east.

In the distance you can see that it will eventually fork off. The
trees here are very tall royal palms, and they are spaced equidistant
from each other.

There is a shovel here.

>get shovel

Taken.

MOON BUGGY Based on the classic 1982 arcade game,

Moon Patrol, Moon Buggy appeared on

the home computers of 1985 amid much praise. It's a cracking Atari
game, and it's available in the Linux Terminal by entering:

sudo apt-get install moon-buggy
Then:

moon-buggy

Enjoy.

Copyright 2004 Jochen Voss <v
LY NO for details t;
redistribute it

MM 00000 00000
0

00000 00000

B8BBBE U U G666 GGGGG Y
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david@david-Mint: ~

vie tdit View Search lerminal Help

Google

Meh History | Settings | Sign in
Google

Advanced searchLanguage Lools|

[ Google Search ] [ I'm Feeling Lucky ]

GoogleGoogle. com

Advertising iness Solut gleAD

2019 Privacy Terms

LET IT SNOW Snowing in the Terminal console isn’t
something you come across every day. If
you're interested, however, enter:

wget https://gist.githubusercontent com/sontek/
1505483/ raw/7d024716ea57e69fb52632fee@9f42
753361c4a2/snowjob.sh

chmod +x snowjob.sh

./snowjob.sh

david@david-Mint: ~/Downloads

Hle kOt View Search lerminal Help




MEMORY HOGS

Linux, simply enter:

If you need to see what apps are
consuming the most memory on

ps aux | sort -rnk 4

This sorts the output by system memory use.

david@david-Mint: ~/Downloads

fle Edt View Search Terminal Help

cinnamon -
Jusr/lib/xor

eplace
(org -core :0 -seat seat® -auth

9160 36296
7012 33780

433088 3108
.5 766192 31256 ? ccounts/goa-daemon
/lib/systend/systend-journald

n/python3 /usr/bin/cinnamon-killer-dae

1.4 183356 28892
1.3 480788 27680

ython3 /usr/bin/cinnamon-1auncher
86_64-1inux-gnu/cinnamon-settings-d

0 1.2 504844 26388 ?

/usr/1ib/x86_64-1inux-gnu/cinnamon-settings-d

sr/1ib/x86_64-Linux-gnu/cinnamon-settings-d

1.1 443308 / X86_64- i nu/cinnamon-seLLings-d

SHREDDE When you delete a file, there's a chance of
someone with the right software being able

to retrieve it. However, to securely and permanently delete a file,
use Shred:

shred -zvu NAMEOFFILE.txt
Replace NAMEOFFILE with the name of the file to delete.

<LII’]UX Tips and Tricks é

Back in the days of dial-up connections, the online world
was made up of Bulletin Board Systems. These remote

servers provided hang-outs for users to chat, swap code, play games
and more. Using telnet in Linux, we can still connect to some active
BBSes:

telnet battlestarbbs.dyndns.org

There are countless operational BBSes available, check out https://
www.telnetbbsguide.com/bbs/list/detail/, for more.

Over 430 Doors to play

19 Inter-BBS League Networks
a7 ad

New user
WGuest account
Email the sysop:
@Disconnect

battestarbbs.c
ttlestarhbs

dns.org

SYSOP  MaRK i
marks 00. com

DIRECTORY TREES

single command, you can use:

If you want to create an entire
directory (or folder) tree with a

mkdir -p New-Dir/
{subfolderl,subfolder2,subfolder3,subfolder4}

This creates a New-Dir with four sub folders within.

david@david-Mint: ~/Downloads

File Edit View Search Terminal Help

2 -zvu TopSecretFile.txt
opSecretFile.txt: removing
: TopSecretFile.txt: renamed to 00000000000000000
TopSecretFile.txt: removed
id-Mint: s

ASCII ART

get just right. You can create some great ASClI art from the images
you have by using img2txt:

ASCll art can be quite striking when applied to
some images. However, it's often difficult to

img2txt NAMEOFIMAGEFILE.png

Replace NAMEOFIMAGEFILE
with the actual name of the
image file on your system. If
img2txt install installed, use:
sudo apt-get install
caca-utils.

davidedavid-Mint: ~/Pictures

david@david-Mint: ~/New-Dir

File Edit

View Search Terminal Help

david-Mint:~$ mkdir -p New-Dir/{subfolderl,subfolder2,subfolder3,subfolder
$ cd New-Dir/
$ 1s

It's not easy trying

FORGOTTEN COMMANDS
to remember all the

available Linux commands. Thankfully, we can use apropos to help
us. Simply use it, along with a description of the command:

apropos “copy files”
apropos “rename files”

david@david-Mint: ~

File Edit View Search Terminal Help

$ apropos "copy files"
- copy files and directories
- copy files to and from archives
- copy files and set attributes
$ apropos "rename files"
- rename files
write the comments in zipfile to stdout, edit comments and rename
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Big Ban

Linux is colliding particles, so we can
understand how the universe works.

m www.bdmpublications.com
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DID YOU KNOW...

that Linux is at the heart of the
science behind the Large Hadron
Collider? Using a combination

of Red Hat Linux and CentOS

(an ultra-stable distro built from
the Red Hat core) as the base
distributions of choice, scientists,
developers and engineers have
created SL - Scientific Linux.

Using SL as the base, the clever
people at CERN have developed
several different versions of their
own custom Linux distro to help
with all aspects of the LHC. Most
notable is SLC, or Scientific Linux
CERN, also known as CERN®.
According to reports, there are
over 36,000 systems running SL,
and over 15,000 running SLC.

www.bdmpublications.com



A Using the Terminal>
o

Creating Bash Scripts

—Part 1

Eventually, as you advance with Linux Mint, you'll want to start creating your own
automated tasks and programs. These are essentially scripts, Bash Shell scripts
to be exact, and they work in the same way as a DOS Batch file does, or any other

programming language.

GET SCRIPTING

A Bash script is 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 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.

davi
File Edit View Search Terminal Help
sudo apt-get update && sudo apt-get upgr

davidedavid-

[sudo] passwora for david:
‘Hlt:l

http:
http:
http:
http:
http:
http:
http:

//ppa.launchpad.net/openshot.developers/ppa/ubuntyl
//ppa.launchpad.net/peterlevi/ppa/ubuntu xenial In|
//archive.canonical.com/ubuntu xenial InRelease
//ppa.launchpad.net/thomas-schiex/blender/ubuntu x|
//archive.ubuntu.com/ubuntu xenial InRelease
//www.mirrorservice.org/sites/packages. linuxmint.c
//archive.ubuntu.com/ubuntu xenial-updates InRele3|

http://ppa.launchpad.net/wine/wine-builds/ubuntu xenial

http://www.mirrorservice.org/sites/packages.linuxmint.c
0 http://repository. tify.com stable InRelease

Hit:
Hit:
|Hit:
|Hit:
Ign:
iGe_et:
Hit:
|Hit:
|Hit:

HOoNOUVAEWN

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 comes down to personal preference. Our
use of Xed is purely due to making it easier to read the script in the
screenshots you see below.

STEP 3 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 with mkdir scripts, and enter the
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.

davii

File Edit View Search Terminal Help

mkdir scripts
cd scripts/

STEP 4 Windows users will be aware thatin 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.
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davi

File Edit View Search Terminal Help

d adavid-mint pts $ 1s

script3.sh script4.sh



STEP 5

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

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
xed helloworld.sh

File Edit View Search Tools Documents

Help

o0 OB aQa

__| *helloworld.sh x

\,
L b 4

#!/bin/bash

Iecho 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 isignored 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

o5 08| aa

__| *helloworldsh x

\,
- 3

#!/bin/bash

echo Hello World!

STEP 7 You can save this file, clicking File > Save, and exit
back to the Terminal. Entering 1s, will reveal the
scriptin 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.

File Edit View Search Terminal Help

xed helloworld.sh
5 1s

chmod +x helloworld.sh

<Creating Bash Scripts — Part 1

A

STEP 8 When you enter 1s again, you can see that the
helloworld.sh script has now turned from being
white to green, meaning that it'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.

File Edit View Search Terminal Help

ad 1t C xed helloworld.sh
dz 1s
helloworld.sh
chmod +x helloworld.sh
1s

./helloworld.sh

[Hello world!
lavid@dav nint

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

' | *hy
File Edit

File Edit View Search Tools Documents Help

0B | QQ

00| » - ¥

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
$(date +%A) is calling the system variable that stores the current day
of the week.

hellov

File Edit View Search Tools Documents Help

DEomG| ~> yOoB|aa

File Edit View Search Terminal Help

|davide t /helloworld.sh [ et e
1T M

u.:»‘uo‘wm‘a m‘iay is annay ot /6infbush

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

—Part 2

Previously we looked at creating your first Bash script, Hello World, and adding a
system variable. Now you can expand these and see what you can do when you start to
play around with creating your own unique variables.

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.

STEP 1

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

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

xed hello.sh
chmod +x hello.sh

File Edit View Search Tools Documents Help

0B | aQQ

40 0G| » - | Y

hello.sh %
#!/bin/bash

echo Hello $1

STEP 2 As the scriptis 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,
try ./hello.sh David.

david@davit
File Edit View Search Terminal Help
] ./hello.sh

dav avid-mint
$ ./hello.sh David
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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
‘$1" now holds ‘David’. You can change the variable by entering
something different: ./hello.sh Mint.

File Edit View Search Terminal Help
./hello.sh

$ ./hello.sh David

s § ./hello.sh Mint

STEP 4 You can even rename variables. Modify the hello.
sh script with the following: firstname=$1,
surname=%$2, echo Hello $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

A0 ~w | ¥ 08B QQ

*hello.sh x

#!/bin/bash

firstname=$1

surname=%$2

echo Hello $firstname $surname|



STEP 5 When you run the script now you can use two
custom variables: ./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.

<Creating Bash Scripts — Part 2 \&

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.

File Edit View Search Terminal Help

./hello.sh David Hayward

davlid 1dV d-mint
Hello David Hayward

./hello.sh Linux Mint

STEP 6 Create a new script called addition. sh, using
the same format as the hello.sh script, but
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 $(($firstnumber+$secondnumber)). Save the script, and
make it executable (chmod +x addition.sh).

addition.sh
File Edit View Search Tools Documents Help

¥ 0B QQ

000G » «

addition.sh X

#!1/bin/bash

firstnumber=$1

secondnumber=$2

echo The sum is $(($firstnumber+$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.

david
Help
$ ./addition.sh 1 2

File

Edit View Search Terminal

./addition.sh 34 45

avided -mint ./addition.sh 65756 1456
sum is 67212
] lavid t ./multiplication.sh 2 8

sum is 16

greetings.sh
File Edit View Search Tools Documents Help

oG5 ¥ 0B QaQ

[

EH greetings.sh X
#!/bin/bash

echo -n

read firstname

echo -n "T

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?

As a final addition, let's include the date variable
we used in the last section. Amend the last line

STEP 10

of the script to read: echo Hello $firstname $surname, how
are you on this fine $(date +%A)?. The outputshould
display the current day of the week, calling it from a system variable.

greetings.sh
File Edit View Search Tools Documents Help

0 o 0B QaQa

BN greetings.sh X
#!/bin/bash

\
PR ¥

echo -n "Hell

read firstname

‘echo -n "Tha

read surname

|clear

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

—Part 3

In the previous pages we looked at some very basic Bash scripting, which involved
outputting text to the screen, getting a user’s input, storing it and outputting that to
the screen; as well as including a system variable using the Date command. Now let's
combine what you've achieved so far and introduce Loops.

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 greeting?. sh and enter the text in the screenshot below
into it.

*greetings.s|
File Edit View Search Tools Documents Help

405G | »~w ¥ 0B QQ

*greetings.sh X
#!/bin/bash

echo -n

read firstname
echo -n "7
read surname
clear
a2 el

P

$firstname” == ]

B

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
David

id@david-mint

Awesome name,
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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@david-
File Edit View Search Terminal Help

Hello Pink Floyd, how are you on this fine Wednesday?

david@david

min

You can obviously play around with the script a
little, changing the name variable that triggers a

STEP 4

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
DOoo0g | »~« | ¥ 0B QQ
B greetings2.sh X
#!/bin/bash
echo -n "H
read firstname
echo -n
read surname
clear
if [ “s$firstname” == 1 && [ “$surname” == "H 1
then echo $firstname $surname
else echo Hello $firstname $surname, how are you on this fine



MORE LOOPING

(Creating 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

executable. This creates the variable ‘count’ which at the beginning

of the script equals zero. Then start the WHILE loop, which WHILE

count s less than (the LT part) 100 will print the current value of

countin the echo command.

count.sh (-

File Edit View Search Tools Documents Help

ABoL | ~v o8| QaQ

S countsh X |
#!/bin/bash
count=0

while [ $count -1t 100 ];do
echo $count
let count=count+1l

Annal

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

NB% ~w YOoB|QaQ

E® *countsh X
#!1/bin/bash

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

let count=count+l

done

STEP 3 The addition we have here is: 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.

B *countsh

#!/bin/bash

for count in {0©..100}; do
echo Scount

let count=count+l

done

I

STEP 4 The UNTIL loop works much the same way as the
WHILE loop only, more often than not, in reverse.
So our counting to a hundred, using UNTIL, would be: until
[ $count -gt 100 7]; do.The difference being, UNTIL countis
greater than (the gt part) one hundred, keep on looping.

*count.sh (

File Edit View Search Tools Documents Help

0B 6% ~v X008 aaq

B *countsh X

#!/bin/bash

until [ $count -gt 180 1; do
echo $count

let count=count+l

done

STEP 5 You're not limited to numbers zero to one hundred.
You can, within the loop, have whatever set of
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

NEk| ~v yoB aa

‘g *countsh X

#!/bin/bash

for count in {e|..10};do
mkdir Folder$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..
INCREMENT}, if there’s no increment then it's just a single digit up to
the 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

ABG | ~v| 0B QaQ

B8 *countsh X
#!1/bin/bash

for count in {0..1000..2};do
echo $count

let count=count+1

done
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—Part 4

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

The mychoice.sh script
is beginning to look a
lot more complex. What

mycho
Flle Edit View Search Tools Documents Help

Jo0 ¥ 08 Qaa

~ o

B mychoicesh x
#1/bin/bash

choice=4
we have hereisa list acho
. « he
of Four choices, with e
three possible options. | "
eep p . while [ $choice -eq 4 1; do

The options: Mint, s,
and Awesome will be if [ Schoice -eq 1 1 ; then
displayed if the user e

read choice

if [ schoice -eq 2 ] ; then
presses the correct Lo
. else
option key. If not, then if [ Schoice -eq 31 ; then
acho
the menu will reappear, else
echo
1 he
the fourth choice. Scho
echo
echo -n
choice=4

‘ fi
fi

‘fi

‘dnne

STEP 2 If you follow the script through you soon get the
hang of what's going on, based on what we've
already covered. WHILE, IF, and ELSE, with the Fl closing loop
statement will run through the options and bring you back to the
start if you pick the wrong option.

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

. Awesome
Please choose an option (1, 2 or 3) 1
You have chosen: Mint
J 1 ./mychoice.

3. Awesome
Please choose an option (1,
You have chosen: Is

or 3) 2
-/mychoice.
. Awesome

Please choose an option (1,
You have chosen: Awesome

./mychoice.
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STEP 3 You can, of course, increase the number of choices
but you need to make sure that you match the
number of choices to the number of IF statements. The script can
quickly become a very busy screen to look at. This lengthy script
is another way of displaying a menu, this time with a fancy colour
scheme too.

#/bin/bash

SUNMARK; }

SUNMARK; }

VSESS PGS

Shi R b SRR SRR S S E e SRR S e
JBASH SELECTION MENU
You can use the

STEP 4
arrow keys and Enter

in the menu setup in the script. Each
choice is an external command that
feeds back various information. Play
around with the commands and
choices, and see what you can come
up with. It's a bit beyond what we've
looked at but it gives a good idea of
what can be achieved.

Login infol

ENTER - SELECT_NEXT




CREATING A BACKUP TASK SCRIPT

(Creating Bash Scripts — Part 4 \é

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 Avery 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 everything init, and put it in a folder called /backups with the
name my-backup.tgz.

backup1.sh (~/scripts)
File Edit View Search Tools Documents Help

0o o yo8|aa

"o ‘

B backuplsh x
#!/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’, this is
because there’s already a built-in command called ‘source’ hence the
different spelling on our part.

B3 backupl.sh X ‘
#!/bin/bash

clear

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

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

STEP 3 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.

B backupl.sh X
#!/bin/bash

clear

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

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

if [ -d $dest
lecho "Backug
else
echo "Backup fo
echo

fi

hen

; (mkdir -p $dest)

STEP 4 Once the ~/backups folder is created, we can now
create a new subfolder within it based on the

Time Stamp variables you set up at the beginning. Add mkdir -p
$dest/”$day $month $year”.It'sin here that you put the
backup file relevant to that day/month/year.

EM backuplsh x
#1!/bin/bash

clear

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

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

if [
echo
else
echo "Backup folder does not exist! I'm now creating it
echo
fi
read -p ess any key to continue
mkdir -p $dest/"$day $month $year

-d $dest 1; then
Backup folder exi

; (mkdir -p $dest)

-nl -s

STEP 5 With everything in place, you can now enter the
actual backup routine, based on the Tar command

from Step 5. Combined with the variables, you have: tar cvfz
$dest/”$day $month $year”/DocumentsBackup.tgz
$sauce. In the screenshot, we added a handy “Now backing up...”
echo command.

B backupt sh
#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 “Ba ; (mkdir -p $dest)
echo

fi

read -p "Pre ey to conti -nl -s

mkdir -p $dest/"$day $month Syear

clear

echo "Now backing up. Please wait

tar cvfz sdest/"Sday $month $year”/DocumentsBackup.tgz $sauce

Finally, you can add a friendly message: echo
AR “Backup complete. All done...”.The
completed script isn’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.

B backupish x
#1/bin/bash

clear

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

# Folders
dest=—-/backups.
sauce=~/Documents

if [ -d $dest 1; then
echo “Backup folder exists
else
echo "8
echo
i
read -p ss key to cor
mkdir -p $dest/"$day Smonth Syear

i (mkdir -p $dest)

clear
cho “Now backing Please wait
tar cvfz sdest/"Sday $month Syear'/DocumentsBackup.tgz $sauce

clear

ickin)
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The backup script we looked at previously can be further amended to incorporate
choices, user-interaction with regards to where the backup Ffile 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

Entering line after line of commands to retrieve system information, find a file or rename a batch of files? A script is a

better answer.

STEP 1 Let's start by creating a script to help display the
Mint system information; always a handy thing

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

[
sysinfosh %
#!/bin/bash

# -Hostname information:
echo -e

hostnamectl

echo

# -File system disk space usage
echo -e

df -h

echo

# -Free and used memory:
echo -e

free

echo

# -System uptime and performance load
echo -e TE THE
uptime

echo

|# -users currently logged in
echo -e 4 F
|who

|lecho

|# -Top five processes being used by the system
echo -e 5 MEMOF

ps -eo %mem,%cpu, comm
|echo

|lecho -e

--sort=-%men | head -n 6

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.

i-mint 3 pt ./sysinfo.sh
Static hostname: david-mint
Icon name: computer-vm
Chassis: vm
Machine ID: 5ab3c275b7304ed3b8aeefoffcc37ebd
Boot ID: 6lcelbaadf934f649cf5ac889abe7el8
Virtualization: oracle
Operating System: Linux Mint 18.1
Kernel: Linux 4.4.6-53-generic
Architecture: x86-64

*33¥% FILEISYSTEM DISK SPACE IISE ¥5%¥8
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STEP 3 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

Although there are simple Terminal commands to
help you look for a particular file or folder, it's often

STEP 4

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.

look4.sh (~/
File Edit View Search Tools Documents Help

oG 08| aQa

\,
~ = | Y

lookd.sh %
#!/bin/bash

target=~/
read name

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

if [[ -n
echo

else

echo

$output
$output

11; then

fil




STEP 5 When executed the script waits for input from the
user, in this case the file extension, such as jpg,
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
extension of the file you’re looking for: “ just
before the read command.

*look4.sh x
#!/bin/bash

target=~/

read name

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

$output
$output

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, then enter the 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 "Hel
read firstname
echo -n

read surname
clear

espeak

sfirstname $surname t

STEP 7 We briefly looked at putting some colours in the
output for our scripts. Whilst it's too long to dig a

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
#1/bin/bash

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

echo -
echo

LEE NN

o

echo -
echo -
echo -
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo
echo -
echo
echo -
echo
echo
echo
echo
echo
echo
echo
| echo
echo
| echo
echo
echo
echo -
echo -

CODOOOOOODOODOD DD

COOOOOODODODDOD OO

<Creating Bash Scripts — Part 5 \&

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

t Light yellow
Default

White

Default Default
Default Black
Default Red
Default Green
Default

Blue
Default Magenta
Default Cyan
Default h

Dark gray
Default Light red

STEP 9 Whilst we're on making fancy scripts, how about
using Zenity to output a graphical interface?
Enter what you see below into a new script, mmenu. sh. Make it
executable and then run it. You should have a couple of dialogue
boxes appear, followed by a final message.

B mmenush X
#1/bin/bash

--title=

rame=$(zenity --entry --text="1 )

sur --title=

(zenity --entry --text= t )

zenity --info --title="Hs --text="4 sfirstname $surname

STEP 10 While gaming in a Bash script isn’t something
that's often touched upon, it is entirely possible,
albeit, a little basic. If you fancy playing a game, enter wget
http://bruxy.regnet.cz/1inux/housenka/housenka. sh,
make the script executable and run it. It's in Polish, written by
Martin Bruchanov but we're sure you can modify it. Hint: the title
screen is in Base64.
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PI x LInux =

The Perfect Combination

The Raspberry Pi is a remarkable piece of hardware, and to help drive its potential
it needs a remarkable operating system. Thankfully, Linux is the default and
recommended OS of choice for the Pi, and together they make a winning team.

When the Raspberry Piwas in its developmental stages its designers needed to ensure that they were creating a piece of
hardware that could offer much more than simply being a cheap, but small, computer.

The Pi needed to be flexible with what it could do, it needed to have
room to grow into more ambitious project concepts and ideas, and
it needed to do so in as easy to use fashion as possible. The goal was
to create a universal learning platform, that students of any age
could expand on and tinker with, while learning new concepts such
as programming, electronics, and computing. Naturally, once
the hardware was developed, the only real choice of
operating system was of course, Linux.

The versatility of Linux is legendary. This incredible
core OS is so malleable that it can be steered
toward near any aspect of computing, from
supercomputing to robotics, the space industry to
more terrestrial engineering; education and
science, manufacturing and the Internet.
Think of an industry, and you will likely

find a Linux installation somewhere in the

background keeping it all together.
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Raspbian is the recommended operating system for the Raspberry
Pi, a customised Debian-based distribution that comes packed with
a collection of useful tools that cater for coding, electronics, and
general desktop computing duties. Alongside the apps are pre-
loaded modules to help get the most from each of the programming
languages you decide to learn and use, as well as software to
hardware modules that will enable you to power and use the
hardware specific items unique to the Pi. For example, there are
Python modules that interact with the Raspberry Pi's 40-pin GPIO,
allowing you to create content for any of the Hardware Attached on
Top devices.

This combination is what makes the Raspberry Pi an excellent base
of operations to learn not only coding on, but also Linux in general.
Raspbian, being Debian-based, will be able to run any of the
Terminal commands listed in this book, as Linux Mint and even
Ibuntu are also Debian-based. And since the Raspberry is so
nall, and costs very little setup, you're able to have both your
regular, Windows or macOS computers, and have a Raspberry Pias
a headless (a powered device that doesn’t need a keyboard, mouse or
monitor attached, as you connect to it remotely) computer from which
you can connect to and learn how to use Linux and how to code.



WHICH PI?

There are several Raspberry Pi models available, with each
offering something slightly different from the others. The
most recent Pi released is the Raspberry Pi 3 Model B+, and
while this model is slightly more expensive than some of the
other examples, it is the most powerful and feature-rich Pi

Raspberry Pi 3 Model A+ -

-

BEYOND RASPBIAN

The Flexibility of the Raspberry Pi’'s ARM processor means
that it’s capable of running other operating systems beyond
Raspbian. Still keeping with Linux, you can instead install
Ubuntu MATE, Pidora (a Fedora-based distribution), Lakka,
PiPlay (a retro emulation distribution) and Arch Linux ARM.
There are also systems based loosely on the Linux kernel, such
as Android, Minibian, and Chromium OS.

There’s Windows 10 loT Core, FreeBSD, RISC OS PI, Plan 9 and,
remarkably, AROS — an Amiga OS clone. Needless to say, that
once you've finished experimenting with one version of Linux,
just as you would with a desktop version of Linux, you can hop
to another on the Raspberry Pi and see how that one works,
and whether it will work for you.

<Pi X Linux = The Perfect Combination

Raspberry Pi 3 Model B+

A

available. Overall, it's probably best to start experimenting
with the Pi using the Pi 3 Model B+, then moving on to one

of the other models as you develop your skills and focus on a
particular project, such as the need to use one of the Pi Zero
models, with a smaller footprint and WiFi enabled connectivity.

Pl, LINUX AND CODING

As previously mentioned, the Raspberry Pi is an excellent code
base, and with Linux as the backbone you're able to start learning
how to code in a multitude of different programming languages.

Bash scripting works perfectly, since Raspbian is Linux, and
Debian-based, and you can easily expand your scripts to
encompass much of the Pi’s functionality. Aside from creating
backup scripts, you can also create scripts that can access the
GPIO pins on the Pi, and in so be able to control LEDs, and even
more complex HATs.

Python is by far the most popular choice for beginners, and
Raspbian comes pre-installed with everything you will need to
get the most from your Python experience. There are countless
pre-loaded modules, as well as the most recent stable release of
the language.

C++ is one of the most powerful programming languages

to learn. It's used for games, apps, and even entire operating
systems. The Raspberry

Pi comes with a great C++
editor, that’s easy to use

and can help you develop
amazing content. Whichever
way you decide to take your
coding and Linux adventure,
the Raspberry Piis an
excellent platform from
which to begin on.
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Command Line

Quick Reference

When you start using Linux full time, you will quickly realise that the graphical
interfaces of Ubuntu, Mint, etc. are great for many tasks but not great for all tasks.
Understanding how to use the command line not only builds your understanding of
Linux but also improves your knowledge of coding and programming in general. Our
command line quick reference guide is designed to help you master Linux quicker.

TOP 10 COMMANDS

These may not be the most common commands used by everyone but they will certainly feature frequently for many users of
Linux and the command line.

cd

The cd 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.

ls

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. For example, Ls ~shows you the files
that are in your home directory.

cp

The cp command is used to make copies of files
and directories. For example, 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.

pwd

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.

clear

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.

80 Linux Coding & Programming

myv

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.

chown

The chown command changes the user and/

or group ownership of each given file. If only an
owner (3 user name or numeric user ID) is given,
that useris made the owner of each given file, and
the files’ group is not changed.

cmod

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.

rm

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.

mkdir

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.



USEFUL HELP/INFO COMMANDS

The following commands are useful for when

you are trying to learn more about the system or
program you are working with in Linux. You might
not need them every day, but when you do, they
will be invaluable.

The free command displays the total amount
of free and used physical and swap memory in
the system. For example, free -m gives the
information using megabytes.

free

The df command displays filesystem disk space
usage for all partitions. The command df-h

is probably the most useful (the -h means
human-readable).

df

9900080000000 00000000000000000000000000000000000000000000008808 0

The top program provides a dynamic real-time
view of a running system. It can display

system summary information, as well as a list
of processes.

top

The uname command with the -a option prints
unmame-a’ allsysteminformation, including machine name,
kernel name, version and a few other details.

$ 60000000000 00080000060000000000000800000000000000000080008000000

The ps command allows you to view all the

processes running on the machine. Every
ps operating system's version of ps is slightly

different but all do the same thing.

899 0000090000000000000000089000000000000000000000800000000000080

The grep command allows you to search inside a
number of files for a particular search pattern and
then print matching lines. An example would be:
grep blah file.

grep

(Command Line Quick Reference Z:\

C:\Commonly Used Commands

SAMSUNG

The sed command opens a stream editor.

A stream editor is used to perform text
transformations on an input stream: a file or input
from a pipeline.

sed

The adduser command adds a new user to the
system. Similarly, the addgroup command adds a
new group to the system.

adduser

5000000000000 00000000000000000000000000080000000090080000080000008

The deluser command removes a user from
the system. To remove the user’s files and
home directory, you need to add the -remove-
home option.

deluser

The delgroup command removes a group from
the system. You cannot remove a group that is the
primary group of any users.

delgroup

50800008080 000000000000000088000000000000008008000008000008000008080

Theman man command brings up the manual
entry for the man command, which is a great place
to start when using it.

man man

9000000000008 0000000000800000000800000090008000000000000080000000

Theman intro command is especially useful.

It displays the Introduction to User Commands,
which is a well written, fairly brief introduction to
the Linux command line.

man intro
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A-Z of Linux Commands

There are literally thousands of Linux commands, so while this is not a complete A-Z, it
does contain many of the commands you will most likely need. You will probably find
that you end up using a smaller set of commands over and over again but having an
overall knowledge is still very useful.

A

G

adduser Add a new user dd Data Dump, convert and gawk Find and Replace text
arch Print machine architecture L bl i o
p— B o Gl Lt diff Display the dlfferences grep Search Fllg(s) for lines that
e between two files match a given pattern
within file(s)
dirname Convert a full path name groups Print group names a user
tojust a path isin
B du Estimate file space usage gzip Compress or decompress
bc An arbitrary precision named file(s)
calculator language E
C echo Display message on screen H
: ; ed Aline oriented text editor i Output ki st part
cat Concatenate files and print (edlin) of file(s)
on the standard output ;
N A hostname Print or set system name
chdir Change working directory egrep ~eare el farlines
that match an
chgrp Change the group extended expression I
ownership of files .

Sl Diiplay; seLor rermove id Print user and group ids
chroot Change root directory environment variables JIodR
cksum Print CRC checksum and expand Convert tabs to spaces Liife Helpinfo

byte counts 3 install Copy files and

expr Evaluate expressions ;
: set attributes

cmp Compare two files
comm Compare two sorted files F

line by line J

: factor Print prime factors 7= .

cp Copy one or more files to join Join lineson a

another location fdisk Partition table common field
crontab Schedule a command to manipulaterfor Linux

run at a later time fgrep Search file(s) for lines that K
csplit Split a file into context- mateh afixed string K Stob & Drocess

determined pieces find Search for files that meet pap )

a desired criteria PO [l

cut Divide a file into

several parts fmt Reformat paragraph text

fold Wrap text to fit a L
D specified width less Display output one screen
: format Format disks or tapes atatme

HatE Display.archangs he 1n Make links between files

date &time fsck Filesystem consistency
et sl caley Lator check and repair locate Find files
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logname Print current login name rcp Copy files between U
) ’ two machines
LHE | ERRR umount Unmount a device
control program rm Remove files
lpr Off line print rmdir Remove folder(s) UnERpand Conuertspases o tabs
lprm Remove jobs from the rpm Remote Package Manager -y LIHHTEy Files
print queue rsync Remote File copy units Convert units from one
(synchronise file trees) meala foanoiter
M unshar Unpack shell archive scripts
. See Help manual S useradd Create new user account
mkdir Create new folder(s) screen Terminal window manager R Malfyaserasealn
mkfifo Make FIFOs (named pipes) sdiff Merge two files interactively users Esgtguesjir; Ry
mknod Make block or character select Accept keyboard input
spedcial files . ;:
seq Print numeric sequences V
s Dlsplgy GG O Serecn shutdown Shutdown or restart linux . o
atatime vdir Verbosely list directory
apn MUt & Flesyseem sleep Delay for a specified time contents (ls-l-b")
sort Sort text files
N split Split a file into W
— Set the priority of a fixecksize Hibces watch Execute or display a
P .y su Substitute user identity program periodically
command or job
- Number lines and sum Print a checksum for a file wC Print byte, word, and
write files symlink Make a new name for lineegurs
- afile whereis Report all known
nohup Run a command immune instances of a command
to hangups sync Synchronise data on disk
with memory which Locate a program file in
the user’s path
P T who Print all usernames
passwd Modify a user password currently loggedin
paste Merge lines of files tac ;I)er;cha_‘treenvaeti:nd write whoami Print the current user id
. " and name
pathchk Check file name portability e o Sy e
pr Convert text files of files
forprnting tar Tape Archiver X
printcap Printer capability database S Redirsctoutpitle xargs Execute utility, passing
printenv Print environment variables multiple files sonstructed argamentisi)
printf Format and print data test Evaluate a
conditional expression Y
time Measure Program yes Print a string
Resource Use until interrupted
quota Display disk usage touch Change file timestamps
and limits p :
top List processes running on
quotacheck  Scan afile system for the system
disk usage traceroute Trace Route to Host
BT e tr Translate, squeeze and or
delete characters
R tsort Topological sort
ram Ram disk device
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DID YOU KNOW.., HAtNASAS
state-of-the-
art supercomputing cluster, Pleiades, is
powered by Linux? Pleiades consists of
160 racks (11,440 nodes), 245,536 CPU
cores, a total memory count of 935TB,
184,320 NVIDIA CUDA cores, and over
six miles of fibre optic cabling.

At the heart of it lies a complex setup
of SUSE Linux Enterprise Server, along
with many custom development
packages and other software unique

to NASA's projects. The projects
NASA's Advanced Supercomputing
Division uses Pleiades for are: The
Kepler Mission — searching for
extra-solar Earth-like planets; CFD
(Computational Fluid Dynamics)
modelling to help create more
efficient space launch systems; Dark
Matter research and simulation; and
visualisation of Earth's ocean currents,
building data for the ECCO (Estimating
the Circulation and Climate of the
Ocean) Project.




Did

You Know...

NASA's Linux-powered
supercomputer, Pleiades.
Currently ranked the 11th
most powerful in the world.

ood enough

or NASA

www.bdmpublications.com _
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Python on Linux

Python is a fantastic programming
language, combining ease of use with
agenerous helping of power to allow
the user to create both minor utilities or
performance-heavy computational tasks.

However, there’s more to Python than
simply being another programming
language. It has a vibrant and lively
community behind it that shares
knowledge, code and project ideas, as
well as bug Fixes for future releases.

We've used a Raspberry Pi for this section
of the book, asit's Linux based and one of
the best coding platforms available. The
Pi's features and functions make it the
perfect Python programming partner, so
let's get started.

88  WhyPython

Starting Python for the First Time
Your First Code

User Input

Conditions and Loops
Python Modules
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Python on Linux>

Why Python?

There are many different programming languages available for the modern computer,
and some still available for older 8 and 16-bit computers too. Some of these languages

are designed for scientific work, others for mobile platforms and such. So why choose

Python out of all the rest?

PYTHON POWER

Ever since the earliest home computers were available, enthusiasts, users and professionals have toiled away until the wee
hours, slaving over an overheating heap of circuitry to create something akin to magic.

These pioneers of programming carved their way into a new
frontier, forging small routines that enabled the letter ‘A’ to scroll
across the screen. It may not sound terribly exciting to a generation
that's used to ultra high-definition graphics and open world, multi-
player online gaming. However, forty-something years ago it was
blindingly brilliant.

Naturally these bedroom coders helped form the foundations for
every piece of digital technology we use today. Some went on to
become chief developers for top software companies, whereas
others pushed the available hardware to its limits and founded the
billion pound gaming empire that continually amazes us.

Regardless of whether you use an Android device, iOS device, PC,
Mac, Linux, Smart TV, games console, MP3 player, GPS device built-in
to a car, set-top box or a thousand other connected and ‘smart’
appliances, behind them all is programming.

All those aforementioned digital devices need instructions to tell
them what to do, and allow them to be interacted with. These
instructions form the programming core of the device and that core
can be built using a variety of programming languages.

The languages in use today differ depending on the situation, the
platform, the device’s use and how the device will interact with its

##: Bombs - GUI - ThelDE - [d:\uppsrc\CtriLib\ArrayCtrl.cpp windows-1252] { examples }

File Edit Macro Project Build Debug Assist Setup

Size size = GetSize();

I
& LineEdit.cpp
I Rect r;
1
I

& DocEdit.cpp
# ScrollBar.h

& Help.cop
$# DateTimeCtrl.h

& DateTimectrl.cpp r.bottom = 0;

EZ:::SEFE [:::rrh int 1 = GetLineat(sb);
cHeaderctrI‘cpp CBarlcpp I int xs = -header.GetScroll();

int js;
# ArrayCtrlh 1
& ArrayCtrl.cpp

& MenuBar.cpp
& ToolBar.cpp
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4 B2 @ |[au v|[vmscricdoebuc | & B By | B C# (D> 0@

dBBombs | @B plugin/bmp SetCursor(p.y);

B cerllib 'gptuginﬁ,z ctrl::childGotFocus();

B crricore ‘ &8 pluginipng

@RichText |E@ <prj-aux:> . )

& Pdforaw “ cldeaies zud ArrayCtrl::childLostFocus()

=] =
%gz: ‘ go if(cursor >= @)
RefreshRow(cursor) ;

ctrl::childLostFocus();

# Editctrlh & AKeys.cpp A

& EditField.cpp # RichText.h 1

# Textedit.h & RichTextView. cpp void ArrayCtrl::Paint(Drawé w) {

& Text.cpp @ Prompt.cpp LTIMING("Paint");

bool hasfocus = HasFocusDeep();

for(js = 0; js < column.GetCount(); js++) {
| int cw = header.GetTabwidth(js);

# Dropchoiceh | & ToolTip.cpp if ( ( xs + cw - vertgrid + (js == column.GetCount() - 1)) >= 0)
& DropBox.cpp $# StatusBar.h I break;
& Droplist.cpp i StatusBar.cpp XS += cw;
& DropPusher.cpp | [B» TabCtrl |
& Dropchoice.cpp | 3 TabChrl.h I Color fc = Blend(SColorDisabled, SColorPaper);
$ staticCtrl.h & TabCtrl.cpp if(1Isnull(i))
@ Static.cpp B> TreeCtrl while(i < GetCount()) {
# Splitter.h # TreeCtrlh ; '_"top = GEtL:!'nEY(l) - sb;
@ Splitter.cop @ TreeCtrl.cpp ‘ if(r.top = size.cy) break; .
& Framesplitter.cpp |5 DlgColor 5 [‘.bottgm =.r.top + GetlLineCy(i);
# Sliderctrl.h $# DigColor.h ;"t().( = )_(s,_ fE 1 B S,
& sliderCtrl.cpp & DlgColor.cpp oriant —__]9, i =2 umn.(_.‘wetcogn‘.c ks
& Caimoiith & Coroprcrs int cw = header.GetTabwidth(j);
o i int cm = column[j].margin;
& Columnlist.cpp | & ColorPusher.cpp if(em < 0)
# Progress.h B> Filesel . cm = header.Tab(j) .GetMargin();
& Progress.cop # FileSel.h if(x > size.cx) break;
# akeys.h & FileList.cpp e.left = x;
# kev_header.h & FileSel.con r.richt = x + cw - vertarid + (1 == column.GetCount() - 1):




environment or users. Operating systems, such as Windows, macOS ~ Python was created over twenty six years ago and has evolved to

and such are usually a combination of C++, C#, assembly and some become an ideal beginner’s language for learning how to program a

form of visual-based language. Games generally use C++ whilst web ~ computer. It's perfect for the hobbyist, enthusiast, student, teacher

pages can use a plethora of available languages such as HTML, Java,  and those who simply need to create their own unique interaction

Python and so on. between either themselves or a piece of external hardware and the
computer itself.

More general-purpose programming is used to create programs,

apps, software or whatever else you want to call them. They're Python is free to download, install and use and is available for Linux,
widely used across all hardware platforms and suit virtually every Windows, macOS, MS-DOS, OS/2, BeOS, IBM i-series machines, and
conceivable application. Some operate faster than others and some  even RISC OS. It has been voted one of the top five programming
are easier to learn and use than others. Python is one such general- languages in the world and is continually evolving ahead of the
purpose language. hardware and Internet development curve.

Python is what's known as a High-Level Language, in that it ‘talks’ So to answer the question: why python? Simply put, it's free, easy to
to the hardware and operating system using a variety of arrays, learn, exceptionally powerful, universally accepted, effective and a
variables, objects, arithmetic, subroutines, loops and countless superb learning and educational tool.

more interactions. Whilst it's not as streamlined as a Low-Level
Language, which can deal directly with memory addresses, call
stacks and registers, its benefit is that it's universally accessible
and easy to learn.

jlll//file: Invoke.java
import java.lang.reflect.*;

class Invoke {
pub]ic{static void main( string [] args ) {
try
Class ¢ = Class.forName( args[0] );
??t?o? ? = c.getMethod( args[1], new Class
Object ret = m. invoke( null, null );
system.out.printIn(

"Invoked static method: " + args[1]
+ " of class: " + args[0]
+ " with no args\nrResults: " + ret );

} catch ( C1assNotFoundException e ) {

// Class.forName( ) can't find the class
} catch ( NosuchMethodExcept1on e2 ) {

// that method doesn't exist
} catch ( I]]eﬁa]AccessExcept1on e3) ¢

// we don't have permission to invoke that P' BASIC was once the starter language that early

method .
} catch ( InvocationTargetException e4 ) { 8-bit home computer users learned.

// an exception ocurred while invoking that

method .
system.out.printin( print(HANGMAN[B])
"Method threw an: " + e4. it A e 1
getTargetException( ) );
while (attempts != @ and "-" in word_guessed):
} print(("\nYou have {} attempts remaining").format(attempts))
26 B joined word = "".join(word_guessed)

print(joined_word)

try:
player_guess = str‘(lnput( \nPlease select a letter between A-Z" + "\n> ")).
except: # check valid input
print("That is not valid input. Please try again.”)
continue
else:
if not player_guess.isalpha(): # check the input is a letter. Also checks a
print("That is not a letter. Please try again.”)
continue
elif len(player guess) > 1: # check the input is only one letter
print("That is more than one letter. Please try again.")
continue
elif player guess in guessed letters: # che t letter hasn't be
print("You have already guessed that Tetter plance try again.”)
continue
else:
pass

P Javais a powerful

é language that's used in 3T
web pages, set-top boxes,
TVs and even cars.

guessed_letters.append(player_guess)
for letter in range(len(chosen_word)):
if player_guess == chosen_word[letter]:

word_guessed[letter] = player_guess # replace all letters in the chosen

if player_guess not in chosen_word:

p Python is a more modern take on BASIC, it's easy to learn
é and makes for an ideal beginner’s programming language.
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Python on Linux>

How to Set Up
Python in Linux

While the Raspberry Pi's operating system contains the latest, stable version of Python,

other Linux distros don’'t come with Python 3 preinstalled. If you're not going down the
Pi route, then here’s how to check and install Python for Linux.

PYTHON PENGUIN

Linux is such a versatile operating system that it's often difficult to nail down just one way of doing something. Different
distributions go about installing software in different ways, so we're sticking with Linux Mint For this particular tutorial.

STEP 1 First you need to ascertain which version of Python STEP 3 In our case we have both Python 2 and 3 installed;
is currently installed in your Linux system. To begin as long as Python 3.x.x is installed, then the code in
with, drop into a Terminal session from your distro’s menu or hitthe  our tutorials will work. It's always worth checking to see if the distro

Ctrl+Alt+T keys. has been updated with the latest versions, so enter: sudo apt-get
update && sudo apt-get upgrade to update the system.

david@david-Mint: ~
File Edit View Search Terminal Help david@david-Mint: ~

vid-Mint:~$ [J

File Edit View Search Terminal Help
G :~$ python --version

C
nt:~$ python3 --version

d Mint:~$ sudo apt-get update && sudo apt-get upgrade
[sudo] password for david:

STEP 2 Next enter python --versioninto the Terminal STEP 4 Once the update and upgrade completes, enter:
screen. You should have the output relating to python3 --version again to see if Python 3.x

version 2.x of Python in the display. By default, most Linux distros is updated or even installed; as long as you have Python 3.x, you're
come with both Python 2 and 3, as there’s plenty of code out there running the most recent major version. The numbers after the 3.
still available for Python 2. Now enter: python3 --version. indicate patches and further updates. Often they're unnecessary

but can contain vital new elements.

.1.3-5ubuntug.2 9 KB
Get:2 http://archive.ubuntu.com/ubuntu bionic-updates/main amd64 libasound2-data
all 1.1.3-5ubuntu@.2 [36.5 kB]

Get:3 http://archive.ubuntu.com/ubuntu bionic-updates/main amd64 linux-libc-dev
amd64 4.15.0-44.47 [1,013 kB]

Fetched 1,409 kB in @s (3,023 kB/s)

(Reading database ... 290768 files and directories currently installed.)
Preparing to unpack .../libasound2 1.1.3-5ubuntu.2 amd64.deb ...

Unpacking libasound2:amd64 (1.1.3-5ubuntu6.2) over (1.1.3-5ubuntu@.l) ...
Preparing to unpack .../libasound2-data 1.1.3-5ubuntu®.2 all.deb ...

Unpacking libasound2-data (1.1.3-5ubuntu®.2) over (1.1.3-5ubuntu@.l) ...

david@david-Mint: ~

File Edit View Search Terminal Help

Preparing to unpack .../linux-libc-dev 4.15.0-44.47 amd64.deb ...
Unpacking linux-libc-dev:amd64 (4.15.0-44.47) over (4.15.0-43.46) ...
Setting up libasound2-data (1.1.3-5ubuntue.2) ...
Setting up linux-libc-dev:amd64 (4.15.0-44.47) ...
Setting up libasound2:amd64 (1.1.3-5ubuntu@.2) ...
Processing triggers for libc-bin (2.27-3ubuntul) ...

GLE] $ python3 --version

S |
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STEP 5 However, if you want the latest, cutting edge
version, you need to build Python from source. Start

by entering these commands into the Terminal:

sudo apt-get install build-essential checkinstall
sudo apt-get install libreadline-gplv2-dev
libncursesw5-dev libssl-dev libsqlite3-dev tk-dev
libgdbm-dev 1libc6-dev 1libbz2-dev

david@david-Mint: ~
File Edit View Search Terminal Help

nt:~$ sudo apt-get install build-essential checkinstall
Reading package lists... Done
Building dependency tree

Reading state information... Done

build-essential is already the newest version (12.4ubuntul).
The following NEW packages will be installed
checkinstall
© to upgrade, 1 to newly install, @ to remove and 3 not to upgrade.

Need to get 97.1 kB of archives.
After this operation, 438 kB of additional disk space will be used.
Do you want to continue? [Y/n] y

STEP 6

Open up your Linux web browser and go to
the Python download page: www.python.org/

downloads. Click on Downloads followed by the button under
the Python Source window. This opens a download dialogue box;
choose a location and start the download process.

e python”

About

Opening Python-3.7.2.tar.xz
You have chosen to open:

Download Python-3.7.2.tarxz

which is: XZ archive (16.3 M8)
from: hetps://www.python.org

What should Firefox do with this file?

Openwith | Archive Manager (default) v

Save File

is your name? Cancel
thon

Hi, Python.

STEP 7

of the downloaded Python source code with: tar -xvf Python-
3.Y.Y.tar.xz replacing the Y's with the version numbers

you've downloaded. Now enter the newly unzipped folder with cd
Python-3.Y.Y/.

In the Terminal, go the Downloads folder by
entering cd Downloads/. Then unzip the contents

.2/0bjects/clinic/floatobject.c
.2/0bjects/clinic/funcobject.c.h
.2/0bjects/clinic/longobject.c.h
.2/0bjects/clinic/dictobject.c.h
.2/0bjects/clinic/structseq.c.h
.2/0bjects/clinic/tupleobject.c.h
.2/0bjects/clinic/moduleobject.c.h
.2/0bjects/clinic/odictobject.c.h
.2/0bjects/bytearrayobject.c
.2/0bjects/typeobject.c
.2/0bjects/lnotab notes.txt
.2/0bjects/methodobject.c
.2/0bjects/tupleobjec
.2/0bjects/obmalloc.c
.2/0bjects/object.c
.2/0bjects/abstract.c
.2/0bjects/listobject.c
.2/0bjects/bytes methods.c
Python-3.7.2/0bjects/dictnotes. txt
Python- .2/0bjects/typeslots.inc
id¢ $ cd Python-3.7.2/
$

Python-3.
Python-3.
Python-3.
Python-3.
Python-3.
Python-

Python-3.
Python-

Python-3.
Python-

Python-3.
Python-3.
Python-3.
Python-3.
Python-3.
Python-3.
Python-3.
Python-3.

<How to Set Up Python in Linux “‘

STEP 8 Wwithin the Python folder, enter:

./configure
sudo make altinstall

This could take a while depending on the speed of your computer.
Once finished, enter: python3.7 --version to check the
installed latest version. You now have Python 3.7 installed, alongside
older Python 3.x.x and Python 2.

checking whether compiling and linking against OpenSSL works... no
checking for --with-ssl-default-suites... python

configure: creating ./config.status
config.status: creating Makefile.pre
config.status: creating Misc/python.pc
config.status: creating Misc/python-config.sh
config.status: creating Modules/ld so aix
config.status: creating pyconfig.h

creating Modules/Setup

creating Modules/Setup.local
creating Makefile

If you want a release build with all stable optimizations active (PGO, etc),
please run ./configure --enable-optimizations

$ sudo make altinstall

STEP 9

sudo apt-get install idle3

For the GUI IDLE, you need to enter the following
command into the Terminal:

The IDLE can then be started with the command idle3. Note that
IDLE runs a different version from the one you installed from source.

id-Mint: ~/ Python-3.7.2 -

File Edit View Search Terminal Help
a Mint:
Reading package lists... Done
Building dependency tree
Reading state information... Done
The following additional packages will be installed:

blt idle idle-python3.6 python3-tk tk8.6-blt2.5
Suggested packages:

blt-demo tix python3-tk-dbg
The following NEW packages will be installed

blt idle idle-python3.6 idle3 python3-tk tk8.6-blt2.5
© to upgrade, 6 to newly install, © to remove and 3 not to upgrade.
Need to get 938 kB of archives
After this operation, 4,221 kB of additional disk space will be used.
Do you want to continue? [Y/n] l

$ sudo apt-get install idle3

STEP You also need PIP (Pip Installs Packages) which is a
tool to help you install more modules and extras.
Enter: sudo apt-get install python3-pip
When PIPisinstalled, check for the latest update with:
pip3 install --upgrade pip

When complete, close the Terminal and Python 3.x will be available
via the Programming section in your distro’s menu.

1~/ ython-3.7.2 =
File Edit View Search Terminal Help

t $ sudo apt-get install python3-pip
ing package lists... Done
Building dependency tree
Reading state information... Done
The following additional packages will be installed:
python-pip-whl python3-distutils python3-1ib2to3
Recommended packages:

python3-dev python3-setuptools python3-wheel
The following NEW packages will be installed

python-pip-whl python3-distutils python3-1ib2to3 python3-pip
© to upgrade, 4 to newly install, @ to remove and 3 not to upgrade.
Need to get 1,984 kB of archives.
After this operation, 4,569 kB of additional disk space will be used.
Do you want to continue? [Y/n]
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Python on Linux>

Starting Python for
the First Time

We're going to be using the Raspberry Pi as our Python 3 hardware platform. The

latest version of Raspbian comes preinstalled with Python 3, version 3.4.2 to be exact,
so as long as you have a version 3 Shell, all our code will work.

STARTING PYTHON

We're not going to go into the details of getting the Raspberry Pi up and running, there’s plenty of material already available
on that subject. However, once you're ready, fire up your Pi and get ready for coding.

STEP 1 With the Raspbian desktop loaded, click on the STEP 3 For example, in the Shell enter: 2+2
Menu button followed by Programming > Python After pressing Enter, the next line displays the
3 (IDLE). This opens the Python 3 Shell. Windows and Mac userscan  answer: 4. Basically, Python has taken the ‘code’ and produced the

find the Python 3 IDLE Shell from within the Windows Start button relevant output.
menu and via Finder.

Python 3.4.2 Shell
File Edit Shell Debug Options Windows Help J ‘
|

Python 3.4.2 (default, Oct 19 2014, 13:31:11) —
[GCC 4.9.1] on linux
Type "copyright”, "credits” or "license()" for more information.

35> 242

>>> | I‘

STEP 2 The Shell is where you can enter code and see the STEP 4 The Python Shell acts very much like a calculator,
responses and output of code you've programmed since code is basically a series of mathematical
into Python. This is a kind of sandbox, where you're able to try out interactions with the system. Integers, which are the infinite

some simple code and processes. sequence of whole numbers can easily be added, subtracted,
multiplied and so on.

Python 3.4.2 Shell
File Edit Shell Debug Options Windows Help i Python 3.4.2 Shell — o}
Python 3.4.2 (default, Oct 19 2014, 13:31:11) = i
[(Y;“ 4.9.51 on ‘Lifit File Edit Shell Debug Options Windows Help ‘
Type "copyright", "credits" or "license()" for more information. Python 3.4.2 (default, Oct 19 2014, 13:31:11) =
>>> [GCC 4.9.1] on linux
i Type "copyright”, "credits” or "license()" for more information.
>>> 242
4 |
l >>> 8+6
14
>>> 23453+64545522
64568975

>>> 98778642342-12343
98778629999

>>> 1287437%43534
56047282358

>>> |
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STEP 5

print(“Hello everyone!”)

While that's very interesting, it's not particularly
exciting. Instead, try this:

Just enter it into the IDLE as you've done in the previous steps.

Python 3.4.2 Shell - O X
Eile Edit Shell Debug Options Windows Help

Python 3.4.2 (default, Oct 19 2014, 13:31:11) =
[GCC 4.9.1] on linux

Type "copyright”, "credits” or "license()" for more information.
>>> 2+2

4

>>> 8+6

14

>>> 23453+64545522 '
64568975

>>> 98778642342-12343
98778629999

>>> 1287437%43534
56047282358

>>> print(“Hello everyone!™)
Hello everyone!

>5>

ﬂ

STEP 6 This is a little more like it, since you've just produced
your first bit of code. The Print command is fairly
self-explanatory, it prints things. Python 3 requires the brackets as
well as quote marks in order to output content to the screen, in this
case the ‘Hello everyone!’ bit.

>»> print{“Hello everyone!")
Hello everyone!
»>>> |

STEP 7 You may have noticed the colour coding within
the Python IDLE. The colours represent different

elements of Python code. They are:

Black — Data and Variables
Green - Strings

Purple - Functions
Orange — Commands

Blue - User Functions
Dark Red — Comments
Light Red - Error Messages

IDLE Colour Coding

Colour Use for Examples
Black Data & variables 23.6 area
Green Strings "Hello World"
Purple Functions len() print()

Orange Commands if for
Blue User functions get_area()

Dark red Comments #Remember VAT

Light red Error messages SyntaxError:

<Starting Python for the First Time “'

STEP 8 The Python IDLE is a configurable environment. If
you don't like the way the colours are represented,
then you can always change them via Options > Configure IDLE and
clicking on the Highlighting tab. However, we don't recommend
that, as you won't be seeing the same as our screenshots.

Python 3.4.2 (default, Oct 19 2014, 13:31:11)

[6CC 4.9.1] on linux il
Type “copyright”, "credits” or "license()" for more information.

>>> 2+2

s IDLE Preferences - x

>>> 8+6 "‘
14 Fonts/Tabs | Highlighting | Keys | General |

>>> 23453+64545522
64568975
>>> 08778642342-12343
98778629999

>>> 1287437%43534
56047282358

>>> print("Hello
Hello everyone!

- Custom Highlighting

Highlighting Theme
Select :

Choose Colour for : + aBullt-n Theme

“y Normal Text —

IDLE Classic —

+ Foreground ( Background

[Fyou can click here
l#to choose items
lef func(param):

shell stdout stderr

Save as New Custom Theme

STEP 9 Just like most programs available, regardless of the
operating system, there are numerous shortcut
keys available. We don't have room for them all here but within the
Options > Configure IDLE and under the Keys tab, you can see a list
of the current bindings.

IDLE Py
Fonts/Tabs | Highlighting | Keys | General |
- Key Set
+ Use a Built-in Key Set  IDLE Classic Windows —
| save s New custom key set
Custom Key Bindings
Action - Key(s)
beginning-of-ine - <Key-Home> Al
center-insert - <Control-Key-I> <Control-KeyL>
change-indentwidth - <AltKey-u> <Meta-Key-u> <Alt-Key-U> <[~
check-module - <Alt-Key->
close-allwindows - <Control-Key-q> <ControlXey
closewindow - <Alt-Key-F4> <Meta-Key-F4>
c gion - <Alf-Key-3> y
copy - <Control-Key-c> <Control-Key-C>
lcut - <Control-Keyx> <Control-KeyX>
dedent-region - <Control-Key-bracketleft>
o
ok \ Apply | cancel

The Python IDLE is a power interface and one

that's actually been written in Python using one
of the available GUI toolkits. If you want to know the many ins and
outs of the Shell, we recommend you take a few moments to view
www.docs.python.org/3/library/idle.html, which details many of
the IDLE's features.

25.5. IDLE

Source code: Lt

25.5.1. Menus

DAE has

e
5 Edtorwedows

which wadow s

255.1.1. File menu (Shell and Editor)

e e citng wedow

g e win an Open dimiog
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PythononLinux>
Your First Code

Essentially, you've already written your first piece of code with the ‘print(“Hello

everyone!”)’' function from the previous tutorial. However, let's expand that and look at
entering your code and playing around with some other Python examples.

PLAYING WITH PYTHON

Wwith most languages, computer or human, it’s all about remembering and applying the right words to the right situation.
You're not born knowing these words, so you need to learn them.

STEP 1 IFyou've closed Python 3 IDLE, reopenitin
whichever operating system version you prefer. In
the Shell, enter the familiar following:
print(“Hello™)

STEP 3 You can see that instead of the number 4, the
output is the 2+2 you asked to be printed to the
screen. The quotation marks are defining what's being outputted

to the IDLE Shell; to print the total of 2+2 you need to remove
the quotes:

print(2+2)

Python 3.4.2 Shell
File Edit Shell Debug Options Windows Help I

Python 3.4.2 Shell
File Edit Shell Debug Options Windows Help

[GCC 4.9.1] on linux
Type “"copyright”, “credits" or “"license()" for more information.

Python 3.4.2 (default, Oct 19 2014, 13:31:11) J’
>>> print("Hello")

Hello Python 3.4.2 (default, Oct 19 2014, 13:31:11) | -
> | ' [GCC 4.9.1] on linux
Type “copyright”, “credits" or “license()" for more information.

>>> print("Hello")
Hello

>>> print("2+2")
2+2

>>> print(2+2)
4

>>>
>>>

STEP 4 You can continue as such, printing 2+2, 464+2343
and so on to the Shell. An easier way is to use a

variable, which is something we will cover in more depth later. For

STEP 2 Just as predicted, the word Hello appears in the
Shell as blue text, indicating output from a string.

It's fairly straightforward and doesn’t require too much explanation.

Now try: now, enter:
print(“2+2”) a=2
b=2

Python 3.4.2 Shell
File Edit Shell Debug Options Windows Help

——

= J

Python 3.4.2 Shell

Python 3.4.2 (default, Oct 19 2014, 13:31:11)

[GCC 4.9.1] on linux

Type “copyright”, “credits" or "license()" for more information.
>>> print(“Hello™)

Hello

>>> print("2+2")

242

> |

n Linux Coding & Programming

File Edit Shell Debug Options Windows Help

Python 3.4.2 (default, Oct 19 2014, 13:31:11)

[GCC 4.9.1] on linux

Type “copyright", “"credits" or "license()" for more information.
>>> print(“Hello™)

Hello

>>> print("2+2")

2+2

>>> print(2+2)
4

>>>
>>> a=2
>>> b=2
>>> |




STEP 5 What you have done here is assign the letters a
and b two values: 2 and 2. These are now variables,
which can be called upon by Python to output, add, subtract, divide
and so on for as long as their numbers stay the same. Try this:

print(a)
print(b)

Python 3.4.2 Shell

Eile Edit Shell Debug Options Windows Help
Python 3.4.2 (default, Oct 19 2014, 13:31:11) Al
[GCC 4.9.1] on linux F

Type “copyright”, “credits” or “"license()" for more information.
>>> print("Hello™)

Hello

>>> print("2+2")

242

>>> print(2+2)

4

>>>

>>> a=2

>>> b=2

>>> print(a)
2

>>> print(b)

> |

I

STEP 6 The output of the last step displays the current
values of both a and b individually, as you've asked

them to be printed separately. If you want to add them up, you can
use the following:

print(a+b)

This code simply takes the values of a and b, adds them together
and outputs the result.

Eile Edit Shell Debug Qptions Windows Help

Python 3.4.2 (default, Oct 19 2014, 13:31:11) -
[GCC 4.9.1] on linux

Type "copyright”, “"credits"” or "license()" for more information.
>>> print(“Hello")

Hello

>>> print(“2+2")

2+2

>>> print(2+2)

4

>>>

>>> a=2

>>> b=2

>>> print(a)
]

>>> print(b)
2

>>> print(a+b)

|4
|l >>> ]

STEP 7 You can play around with different kinds of variables
and the Print function. For example, you could

assign variables for someone’s name:

name="David”
print(name)

Python 3.4.2 Shell TR
File Edit Shell Debug Options Windows Help ‘

Python 3.4.2 (default, Oct 19 2014, 13:31:11) 2]
[GCC 4.9.1] on linux

Type “copyright”, "credits” or "license()" for more information
>>> print(“Hello™)

Hello |
>>> print(“2+2")
2+2

>>> print(2+2)

4

>>>

>>> a=2

>>> b=2

>>> print(a)

2

>>> print(b)

2

>>> print(a+b)

4

>>> npame="David"”
>>> print(name)
David

>>>

<Your First Code

STEP 8 Now let's add a surname:

surname="Hayward”
print(surname)

You now have two variables containing a first name and a surname
and you can print them independently.

Python 3.4.2 Shell ‘
File Edit Shell Debug Options Windows Help ‘

Python 3.4.2 (default, Oct 19 2014, 13:31:11) —
[GCC 4.9.1] on linux

Type "copyright", "credits" or "license()" for more information. n
>>> name="David"

>>> print(name)

David

>>> surname="Hayward"

>>> print(surname)

Hayward
>>> |

STEP 9 If we were to apply the same routine as before,
using the + symbol, the name wouldn't appear
correctly in the outputin the Shell. Try it:
print(name+surname)

You need a space between the two, defining them as two separate
values and not something you mathematically play around with.

Python 3.4.2 Shell ‘
File Edit Shell Debug Options Windows Help ‘

Python 3.4.2 (default, Oct 19 2014, 13:31:11) L
[GCC 4.9.1] on linux
Type “copyright", “credits" or “"license()" for more information. ‘
>>> name="David" i

>>> print(name)

David

>>> surname="Hayward"

>>> print(surname)

Hayward

>>> print(name+surname)

DavidHayward
55> |

L

STEP 10

print(name, surname)

In Python 3 you can separate the two variables
with a space using a comma:

Alternatively, you can add the space yourself:
print(name+” “+surname)

The use of the comma is much neater, as you can see.
Congratulations, you've just taken your first steps into the wide
world of Python.

i

Python 3.4.2 (default, Oct 19 2014, 13:31:11) 3m

[GCC 4.9.1] on linux

Type "copyright", “"credits" or "license()" for more information.
>>> name="David"

>>> print(name)

David

>>> surname="Hayward"

>>> print(surname)

Hayward

>>> print(name+surname)
DavidHayward

>>> print(name, surname)
David Hayward

>>> print(name+” “+surname)
David Hayward

>>> |
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Python on Linux>

Saving and Executing

Your Code

While working in the IDLE Shell is perfectly fine for small code snippets, it's not

designed for entering longer program listings. In this section you're going to be
introduced to the IDLE Editor, where you will be working from now on.

EDITING CODE

You will eventually reach a point where you have to move on from inputting single lines of code into the Shell. Instead, the

IDLE Editor will allow you to save and execute your Python code.

STEP 1 First, open the Python IDLE Shell and when it's up,
click on File > New File. This will open a new window

with Untitled as its name. This is the Python IDLE Editor and within it
you can enter the code needed to create your future programs.

—
Python 3.4.2 Shell -
Eile Edit Shell Debug Qptions Windows Help ‘

14.2 (default, Oct 19 2014, 13:31:11) Al
1] on linux

C 4.9.1] :
Typll “copyright”, "credits" or "license()" for more information. .
>>>

Elle Edit Format Run Options

STEP 2 The IDLE Editor is, for all intents and purposes, a
simple text editor with Python features, colour
coding and so on; much in the same vein as Sublime. You enter
code as you would within the Shell, so taking an example from the
previous tutorial, enter:

print(“Hello everyone!”)

i |

m Linux Coding & Programming

STEP 3 You can see that the same colour codingis in place
in the IDLE Editor as it is in the Shell, enabling you
to better understand what’s going on with your code. However, to
execute the code you need to first save it. Press F5 and you get a
Save...Check box open.

Python 342 Shel -ox Untitled*

Ble Edu Shell Dobug Qptions Windows Help || b oe romat mn Oprions wndows el
Python 3.4.2 (default, Oct 19 2014, 13:31:11) 2
16CC4.5.1] on Linux
Type “éopyright”, “eredits" or “licenze()" for more infornation.

‘.

B (o7 int(-Hello everyonel ")

@ TouncsMusoeseed
OK to Save?

[ gancel |

STEP 4 Click on the OK button in the Save box and select a
destination where you'll save all your Python code.
The destination can be a dedicated folder called Python or you
can just dump it wherever you like. Remember to keep a tidy drive
though, to help you out in the future.

R ————— Ii\

print(“Hello everyone!™) A

[C] loopL.py ‘
[} main.py

[£] namecount.py
[} square.py |
[ test.py |
[] wordgame.py |

By _pycache__ [T] cake.py

[ Blue] Projects [Z] circle.py

£ Greenfoot Projects [] graphics.py
[ Pyvthon Code [Z] Hello.py
Scratch Projects  [] img.py

[T] Addition.py [7] imgtest.py

[E] |

File name: print hello Save

| Directory:  /home/pi/Documents = ‘ ;ﬁl

Files of type: ~ Python files (*.pv.*.pvw) | cancel | |



STEP 5 Enter a name for your code, ‘print hello’ for
example, and click on the Save button. Once the
Python code is saved it's executed and the output will be detailed in
the IDLE Shell. In this case, the words ‘Hello everyone!'.

= LTI
prnt hello.py - fome/pi/Documents/Python Code/p

Bl §ot Shell Debug Qptions Windows Hop || e £dt Formet Mun options Windows Lielp

Python 3.4.2 (default, Ot 19 2014, 13:3111) Prant(Hells everyonels)

16CC 4.0.1] on Lanue il

Type "Copyright™, credits” or “license()" for more information.
> RESTART

Wollo avaryone!

STEP 6

save the code and look at the output in the Shell. Sometimes things
will differ, depending on whether you've requested a separate
window, but essentially that's the process. It's the process we will
use throughout this book, unless otherwise stated.

This is how the vast majority of your Python code
will be conducted. Enter it into the Editor, hit F5,

Python 3.4.2 Shell ~ G

File Edit Shell Debug Options Windows Help ‘I
Python 3.4.2 (default, Oct 19 2014, 13:31:11) Al

[GCC 4.9.1] on linux |
Type "copyright”, "credits" or "license()" for more information.
3> RESTART

5>
Hello everyone!
|

STEP 7 If you open the file location of the saved Python
code, you can see that it ends in a .py extension.
This is the default Python file name. Any code you create will be
whatever.py and any code downloaded from the many Internet
Python resource sites will be .py. Just ensure that the code is written
for Python 3.

Python Code - o x

File Edit View Bookmarks Go Tools Help
[0 & v % (& /nome/pi/Documents/Python Code %4
1 Directory Tree v = 1
o =

&) Deskiop Eont

‘j hello.py
[@ Documents
+ [ BlueJ Projects
+ [ Greenfoot Projects
= [ _pycache_
<No subfolders>

+ [ Scratch Projects

#I (¥ Downloads

+ @ Music

<l (& Pictures

o . ol
(Savmg and Executing Your Code

STEP 8

a=2

b=2

name="David”
surname="Hayward”
print(name, surname)
print (a+b)

Let's extend the code and enter a few examples
from the previous tutorial:

If you press F5 now you'll be asked to save the file, again, asit's been
modified from before.

Ele Ed shel Debug Qeons Wndows bl
Bython 3.4.2 (dsteuit. Oct 19 2018 13:31:11)
T0C 4.9.11 on 1

STEP 9 If you click the OK button, the file will be

overwritten with the new code entries, and
executed, with the output in the Shell. It's not a problem with just
these few lines but if you were to edit a larger file, overwriting can
become an issue. Instead, use File > Save As from within the Editor
to create a backup.

edits” or “license()" for more information.
RESTART

print hello.py - /home/pi/Documents/Python Code/print hello.py (342) - o x
Hfile‘idit Format Run Options Windows Help
= )

New File Ctrl+N
Open... Ctri+0
Recent Files 4
Open Module... Alt+M

Class Browser  Alt+C ‘
Path Browser

Save ctrl+s |
Save As... Ctrl+Shyft+S
Save Copy As... Alt+Shift+S |
Print Window Ctrl+P ‘
Close Alt+F4

Exit Ctrl+Q

|

STEP 10 Now create a new file. Close the Editor, and open
a new instance (File > New File from the Shell).

Enter the following and save it as hello.py:
a="Python”

b=!!is!’

c="cool !”

print(a, b, c)

You will use this code in the next tutorial.

r hello.py - /home/pi/Documents/Python Code/hello.py (3.4.2) - o x
File Edit Format Run Options Windows Help ‘
=Py than” s
b="1s"
c="cool!"

print(a. b, ¢)
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Python on Linux>

Executing Code
from the Terminal

Although we're working from the GUI IDLE throughout this book, it's worth taking

a look at Python's command line handling. We already know there’s a command line
version of Python but it's also used to execute code.

COMMAND THE CODE

Using the code we created in the previous tutorial, the one we named hello.py, let’'s see how you can run code that was made

in the GUI at the command line level.

STEP 1 Python, in Linux, comes with two possible ways of
executing code via the command line. One of the
ways is with Python 2, whilst the other uses the Python 3 libraries
and so on. First though, drop into the command line or Terminal on
your operating system.

pi@raspberrypi: ~ - 0 x
File Edit Tabs Help
pieraspberrypi []

Just as before,

STEP2 Rkl
were using a

Raspberry Pi: Windows users will
need to click the Start button and
search for CMD, then click the
Command Line returned search;

0 i) Filter
Best match

g Command Prompt
Desktop app

search suggestions -

L cmd - See web results
and macOS users can get access
to their command line by clicking
Go > Utilities > Terminal.

L cmd\

Linux Coding & Programming

STEP 3 Now you're at the command line we can start
Python. For Python 3 you need to enter the

command python3 and press Enter. This will put you into the
command line version of the Shell, with the familiar three right-
facing arrows as the cursor (>>>).

pi@raspberypi: ~

STEP 4

a=2
print(a)

From here you're able to enter the code you've
looked at previously, such as:

You can see that it works exactly the same.

pi@raspbernypi: ~ - ‘

t Tabs Help




STEP 5

Now enter: exit() to leave the command line Python
session and return you back to the command

prompt. Enter the folder where you saved the code from the
previous tutorial and list the available files within; hopefully you
should see the hello.py file.

STEP 6

command line:

From within the same folder as the code you're
going to run, enter the following into the

python3 hello.py

This will execute the code we created, which to remind you is:

a="Python”
b=”.i.s”
c="cool!”
print(a, b, c)

STEP 7 Naturally, since this is Python 3 code, using the
syntax and layout that's unique to Python 3, it only

works when you use the python3 command. If you like, try the same
with Python 2 by entering:

python hello.py

<Executing Code from the Terminal

STEP 8 The result of running Python 3 code from the
Python 2 command line is quite obvious. Whilst it
doesn’t error out in any way, due to the differences between the
way Python 3 handles the Print command over Python 2, the result
isn't as we expected. Using Sublime for the moment, open the
hello.py file.

C:\Users\david\Documents\Python\hello.py - Sublime Text (UNREGISTERED)

File Edit Selection Find View Goto Tools Project Preferences Help

a4k / hello.py *® \

a="Python”
peis®
c="cool!”
print(a, b, c)

STEP 9 Since Sublime Text isn't available for the Raspberry
Pi, you're going to temporarily leave the Pi for the
moment and use Sublime as an example that you don’t necessarily
need to use the Python IDLE. With the hello.py file open, alter it to
include the following:

name=input(“What is your name? “)
print(“Hello,”, name)

File Edit Selection Find Viev

S hello.py \

§

STEP 10

code with:

Save the hello.py file and drop back to the
command line. Now execute the newly saved

python3 hello.py

The result will be the original Python is cool! statement, together
with the added input command asking you for your name, and
displaying it in the command window.
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Python on Linux>

Numbers and Expressions

We've seen some basic mathematical expressions with Python, simple addition and the

like. Let's expand on that now and see just how powerful Python is as a calculator. You
can work within the IDLE Shell or in the Editor, whichever you like.

IT'S ALL MATHS, MAN

You can get some really impressive results with the mathematical powers of Python; as with most, if not all, programming

languages, maths is the driving force behind the code.

Open up the GUI version of Python 3, as mentioned
you can use either the Shell or the Editor. For the

time being, you're going to use the Shell just to warm our maths

muscle, which we believe is a small gland located at the back of the

brain (or not).

Python 3.4.2 Shell
Eile Edit Shell Debug Options Windows Help ]

Python 3.4.2 (default, Oct 19 2014, 13:31:11) £ |
[6CC 4.9.1] on linux
Type "copyright”, "credits" or "license()" for more information.
>>>
L]

STEP 2 In the Shell enter the following:

You can use all the usual mathematical operations:
divide, multiply, brackets and so on. Practise with a

few, for example:

1/2

6/2

2res

(1+2)+(3*4)

Python 3.4.2 Shell
File Edit Shell Debug Options Windows Help |

Python 3.4.2 (default, Oct 19 2014, 13:31:11) A
[GCC 4.9.1] on linux

Type "copyright”, "credits” or "license()" for more information.
>>> 2+2

4

>>> 54356+34553245

34607601

>>> 99867344%27344484221

2730821012201179024

>>> 1/2

0.5

>>> 6/2

3

-0 ad
>>> 242%3
8
>5> (1+2)+(3*%4)
15
> |

STEP 4

You've no doubt noticed, division produces a
decimal number. In Python these are called floats,

242 " . . ) . :
or floating point arithmetic. However, if you need an integer as
SIEEAa RS opposed to a decimal answer, then you can use a double slash:
99867344*27344484221 PP i LEnY :
) 1//2
You can see that Python can handle some quite large numbers. 6//2
And so on.
File Edit Shell Debug Options Windows Help ‘ i
Python 3.4.2 (default. Oct 19 2014, 13:31:11) Al Eile Edit Shell Debug Options Windows Help i‘
[GCC 4.9.1] on linux
Type “"copyright”, “credits” or "license()" for more information. Python 3.4.2 (default, Oct 19 2014, 13:31:11)
>>> 242 [GCC 4.9.1] on linux

4

>>> 54356+34553245
34607601

>>> 99867344*27344484221
2730821012201179024

>>>

m Linux Coding & Programming

Type “copyright". “credits" or “"license()" for more information.
>>> 2+2

4
>>> 54356+34553245
34607601

>>> 99867344%27344484221
2730821012201179024

>>> 1/2

0.5

>>> 6/2

.0
>>> 2+2+3
>>> (142)+(3%4)
15
>>> 1772
0

>>> 6//2
3

>> |



STEP 5

10/3

You can also use an operation to see the remainder
left over from division. For example:

Will display 3.333333333, which is of course 3.3-recurring. If you
now enter:

10%3

This will display 1, which is the remainder left over from dividing 10
into 3.

2730821012201179024
>>> 1/2

0.5

>>> 6/2

3.0

>>> 242*3

>>> (1+2)+(3*4)

15

>>> 1//2

0

>>> 6//2

3

>>> 10/3
3.3333333333333335

>>> 10%3
1

STEP 6 Next up we have the power operator, or
exponentiation if you want to be technical. To work
out the power of something you can use a double multiplication
symbol or double-star on the keyboard:

23
10**10

Essentially, it's 2x2x2 but we're sure you already know the basics
behind maths operators. This is how you would work it out in Python.

>>> 6/2
3.0
>>> 242*3
>>> (1+2)+(3%4)
>>> 1//2
0
>>> 6//2
3
>>> 10/3
3.3333333333333335
>>> 10%3
1
>>> 2%43
8
>>> 10%*10

10000000000
>>>

STEP 7 Numbers and expressions don't stop there. Python
has numerous built-in functions to work out sets
of numbers, absolute values, complex numbers and a host of
mathematical expressions and Pythagorean tongue-twisters. For
example, to convert a number to binary, use:

bin(3)
>>> 1/2
0.5
>>> 6/2
3.0
>>> 2+2%3
8
>>> (1+2)+(3*4)
15
>>> 1//2
0
>>> 6//2
3
>>> 10/3
3.3333333333333335
>>> 10%3
1
>>> 2%%3
8
>>> 10%*10
10000000000
>>> bin(3)
‘0b11*
> |

<Numbers and Expressions

STEP 8 This will be displayed as ‘0b11’, converting the
integerinto binary and adding the prefix Ob to the

front. If you want to remove the 0b prefix, then you can use:
format(3, ‘b’)

The Format command converts a value, the number 3, to a
formatted representation as controlled by the format specification,
the ‘b’ part.

i >>> 2+2*3
8
>>> (1+42)+(3%4)
>>> 1//2
0
>>> 6//2
3

>>>
3. 3333333333333335
>>>

1

>>> 2%%3

8

>>> 10%*10
10000000000

>>> bin(3)

*0b11"

>>> format(3,'b")
ot

>>>

STEP 9 A Boolean Expression is a logical statement that will

either be true or false. We can use these to compare

data and test to see if it's equal to, less than or greater than. Try this
in a New File:

a==56 | Booleantest py - fhome/pi/Di
b = 7 !! fle_ :HR Format Run QOptions Window
BEEEESNERS=IE) 2y
print(2, a == 7) =
print(3, a == 6 and b == 7) LRt
print(4, a == 7 and b == 7) s g
print(5, not a == 7 and b == 7)

print(6, a == 7 or b = 7)

print(7, a == 7 or b == 6)

print(8, not (a == 7 and b == 6))

print(9, not a == 7 and b == 6)

STEP 10 Execute the code from Step 9, and you can see a
series of True or False statements, depending on
the result of the two defining values: 6 and 7. It's an extension of
what you've looked at, and an important part of programming.
- 0 x ‘

Python3428hell
Eile Edit Shell Debug Options Windows Help J

Python 3.4.2 (default, Oct 19 2014, 13:31:11) =
[GCC 4.9.1] on linux

Type "copyright”, "credits” or "license()" for more information.
RESTART

>>>
1 True
2 False
3 True
4 False
5 True

6 True
7 False
8 True
9 False
>>>
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Python on Linux>

Using Comments

When writing your code, the flow, what each variable does, how the overall program

will operate and so on is all inside your head. Another programmer could follow the
code line by line but over time, it can become difficult to read.

#COMMENTS!

Programmers use a method of keeping their code readable by commenting on certain sections. If a variable is used, the
programmer comments on what it's supposed to do, for example. It's just good practise.

STEP 1

print command:

a=10
print(“The value of A is,”, a)

Start by creating a new instance of the IDLE Editor
(File > New File) and create a simple variable and

Save the file and execute the code.

Resave the code and execute it. You can see that the
output in the IDLE Shell is still the same as before,
despite the extra lines being added. Simply put, the hash symbol (#)
denotes a line of text the programmer can insert to inform them,
and others, of what's going on without the user being aware.
Python 3.4.2 Shell

= O
Flle Edit Shell Debug Options Windows Help T‘

‘[ Comments.py - /home/pi/Documen../Python Code/Comments.py (342) - O x
File Edit Format Run Options Windows Help

a=10 - -
print("The value of A is.", a)

STEP 2 Running the code will return the line: The value of A
is, 10 into the IDLE Shell window, which is what we
expected. Now, add some of the types of comments you'd normally
see within code:

# Set the start value of A to 10
a=10

# Print the current value of A
print(“The value of A is,”, a)

*Comments.py - /home/pi/Docume...Python Code/Comments.py (342 - o x

| Eille Edit Format Run Options Windows Help |

# Set the start value of A to 10 Al

a=10

# Print the current value of A
‘ print(“The value of A is,”, a)

m Linux Coding & Programming

Python 3.4.2 (default, Oct 19 2014, 13:31:11) =
[GCC 4.9.1] on linux
Type “copyright”, “"credits" or "license()" for more information.

>>> "

RESTART
>>>
The value of A is, 10
>>>

RESTART
>>>

The value of A is, 10

>>>

STEP 4 Let's assume that the variable A that we've created
is the number of lives in a game. Every time the
player dies, the value is decreased by 1. The programmer could
insert a routine along the lines of:

a=a-1
print(“You’ve just lost a life!”)
print(“You now have”, a, “lives left!”)

*Comments.py - /home/pi/Docume..Python Code/Comments.py (3.42)* - o x

Eile Edit Format Run Options Windows Help
# Set the start value of A to 10 Al
a=10

l # Print the current value of A

print(“The value of A is,”, a)
)

a=a-1
print("You've just lost a life!™)

print(“"You now have", a, "lives left!")




STEP 5 Whilst we know that the variable A is lives, and
that the player has just lost one, a casual viewer or
someone checking the code may not know. Imagine for a moment
that the code is twenty thousand lines long, instead of just our
seven. You can see how handy comments are.

(Using Comments

8

STEP 8 Inline comments are comments that follow a section
of code. Take our examples from above, instead of

inserting the code on a separate line, we could use:

a=10 # Set the start value of A to 10
print(“The value of A is,”, a) # Print the current
value of A

Python 3.4.2 Shell =8 g=a-1 # Player lost a life!
Elle Edit Shell Debug QOptions Windows Help J pr‘int(“You’ve jUSt -LOSt a 1ife'”)
Python 3.4.2 (default, Oct 19 2014, 13:31:11) - - - .
[6cC 4.9.1] on linux ) ) ) print(“You now have”, a, “lives left!”) # Inform
Type "copyright”, "credits” or "license()" for more information. = =
>3 RESTART | player, and display current value of A (lives)
>>>
The value of A is. 10 —
<t RESTART r‘ py - /home/pi/Documents/Python Code/Comments py =
The value of A is, 10 | File Edt Format Run Options Windows Help
e RESTART a=10 # Set the start value of A fo 10 A

>>>
The value of A is, 10
You've just lost a life!
You now have 9 lives left!
>5>

Essentially, the new code together with comments
could look like:

# Set the start value of A to 10

a=10

# Print the current value of A

print(“The value of A is,”, a)

# Player lost a life!

a=a-1

# Inform player, and display current value of A

(lives)

print(“You’ve just lost a life!”)

print(“You now have”, a, “lives left!”)

| File Edit Format Run QOptions Windows Help ,

# Set the start value of A to 10 i
a=10
§|# Print the current value of A
* print("The value of A is,", a)
# Player lost a life!
a=a-1
# Inform player, and display current value of A (lives)
print(“You've just lost a life!")
print("You now have", a, "lives left!")

i

STEP 7 You can use comments in different ways. For
example, Block Comments are a large section of
text that details what's going on in the code, such as telling the code
reader what variables you're planning on using:

# This is the best game ever, and has been
developed by a crack squad of Python experts

# who haven’t slept or washed in weeks. Despite
being very smelly, the code at least

# works really well.

File Edt Format Run Options Windows Help J

print(“The value of A is,",
a=a-1 # Player lost a life!
print(“You've just lost a lifet®)

| print(“You now have", a, "lives left!") # Inform player. and display current value of A (lives

STEP 9 The comment, the hash symbol, can also be used to
comment out sections of code you don’t want to be

executed in your program. For instance, if you wanted to remove
the first print statement, you would use:

# print(“The value of A is,”, a)

a) # Print the current value of A

'

*Comments.py
Eile Edit Format Run Options Windows Help

# Set the start value of A to 10

a=10

# Print the current value of A

# print("The value of A is,"”, a)|

# Player lost a life!

a=a-1

# Inform player, and display current value of A (lives)
print(“"You've just lost a life!")

print("You now have", a, “lives left!™)

STEP 10 You also use three single quotes to comment
out a Block Comment or multi-line section of
comments. Place them before and after the areas you want to
comment for them to work:

€2

This is the best game ever, and has been developed
by a crack squad of Python experts who haven’t
slept or washed in weeks. Despite being very
smelly, the code at least works really well.

23

File Edit Format Run Options Windows Help J
B

# This is the best game ever, and has been developed by a crack squad of Python experts Al
# who haven't slept or washed in weeks. Despite being very smelly. the code at least
ﬂ # norks really well

# Set the start value of A to 10

a=10

# Print the current value of A

print(“The value of A is.”, a)

# Player lost a life!

a=a-1

# Inform player. and display current value of A (lives)
print(“You've just lost a life!")

print(“You now have”, a, "lives left!")

This is the best gane ever. and has been developed by 2 crack sauad of fython experts
|| who havenOt slept or washed in weeks. Despite being very smelly, the code at least
J[ works really welr]

# Set the start value of A to 10
a=10

# Print the current value of A
# print(“The value of A 1s.", a)
. Player lost a life!

H Inrorm player, and display current value of A (lives)
print("You've just lost a life!"
print(“You now have”, a, "lives left!")
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Working with Variables

We've seen some examples of variables in our Python code already but it's always

worth going through the way they operate and how Python creates and assigns certain
values to a variable.

VARIOUS VARIABLES

You'll be working with the Python 3 IDLE Shellin this tutorial. If you haven’t already, open Python 3 or close down the previous

IDLE Shell to clear up any old code.
In some programming languages you're required

to use a dollar sign to denote a string, which is a
variable made up of multiple characters, such as a name of a person.
In Python this isn’t necessary. For example, in the Shell enter:
name="David Hayward” (or use your own name, unless you're
also called David Hayward).

Python 3.4.2 Shell
File Edit Shell Debug Options Windows Help ‘-

STEP 3 You've seen previously that variables can be
concatenated using the plus symbol between the
variable names. In our example we can use: print (name + “:
“ 4+ title).The middle part between the quotations allows us to
add a colon and a space, as variables are connected without spaces,
so we need to add them manually.

Python 3.4.2 Shell
File Edit Shell Debug Options Windows Help

[GCC 4.9.1] on linux
Type “copyright”, “credits” or “license()" for more information.
>>> pame="David Hayward"

>>> print (name)
David Hayward

Python 3.4.2 (default, Oct 19 2014, 13:31:11) —‘il

>>>

STEP 2 You can check the type of variable in use by
issuing the type () command, placing the name of
the variable inside the brackets. In our example, this would be:
type (name).Add anew string variable: title="Descended
from Vikings”.

Python 3.4.2 Shell
Eile Edit Shell Debug Options Windows Help ‘

Python 3.4.2 (default, Oct 19 2014, 13:31:11) =
[GCC 4.9.1] on linux

Type “copyright”, “credits” or “license()" for more information.
>>> name="David Hayward"

>>> print (name)

David Hayward

>>> type (name)

<class 'str'>

>>> title="Descended from Vikings"

3> |
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Python 3.4.2 (default, Oct 19 2014, 13:31:11) f‘

[GCC 4.9.1] on linux

Type “copyright”, “"credits” or "license()" for more information.
>>> name="David Hayward"

>>> print (name)

David Hayward

>>> type (name)

<class ‘str'>

>>> title="Descended from Vikings"
>>> print (name + ": " + title)

Davjld Hayward: Descended from Vikings
55>

. & o

| 34
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You can also

STEP 4 _ _
combine variables

within another variable. For
example, to combine both name
and title variables into a new
variable we use:

|
Python 3.4.3
Elle Edit Shell Debug Options Windows Help

Python 3.4.2 (default, Oct 19 2014, 13:31:1
[6GCC 4.9.1] on linux
Type "copyright”, "credits” or "license()"
>>> name="David Hayward"”
>>> print (name)
David Hayward
>>> type (name)
<class 'str'>
>>> title="Descended from Vikings"
>>> print (name + “: " + title)
+ David Hayward: Descended from Vikings
>>> character=name + ": " + title
>>> print (character)
David Hayward: Descended from Vikings
>>> age=44
>>> type (age)
<class 'int'>
>>>

“. «

character=name +
title

Then output the content of the
new variable as:

print (character)

Numbers are stored as different
variables:

age=44
Type (age)

Which, as we know, are integers.




STEP 5 However, you can’t combine both strings and
integer type variables in the same command, as you
would a set of similar variables. You need to either turn one into the

other or vice versa. When you do try to combine both, you get an
error message:

print (name + age)

Python 3.4.2 (default, Oct 19 2014, 13:31:11) Jr
[GCC 4.9.1] on linux -
Type "copyright”, “"credits" or "license()" for more information. ‘
>>> name="David Hayward"

>>> print (name)

David Hayward

>>> type (name)

<class 'str'>

>>> title="Descended from Vikings"

>>> print (name + “: " + title)

David Hayward: Descended from Vikings

>>> character=name + “: “ + title

>>> print (character)

David Hayward: Descended from Vikings

>>> age=d4

>>> type (age)

<class 'int'>

>>> print (name+age)

Traceback (most recent call last):

File "<pyshell#9>", line 1, in <module>

print (name+age)

Typefrror: Can't convert 'int' object to str implicitly

>>>

STEP 6 This is a process known as TypeCasting. The Python
codeis:

“ «

print (character + “ is “ + str(age) + “ years
old.”)

Or you can use:

N3

print (character, “is“, age, “years old.”)
Notice again that in the last example, you don’t need the spaces

between the words in quotes as the commas treat each argument
to print separately.

>>> print (name + age)
Traceback (most recent call last):
File "<pyshell#18>", line 1, in <module>
print (name + age)
TypeError: Can't convert 'int' object to str implicitly
>>> print (character + " is " + str(age) + " years old.")
David Hayward: Descended from Vikings is 44 years old.
>>> print (character, "is", age, “"years o0ld.")
David Hayward: Descended from Vikings is 44 years old.

23>
>>> |
STEP 7 Another example of TypeCasting is when you ask for
input from the user, such as a name. for example,
enter:
age= input (“How old are you? “)

All data stored from the Input command is stored as a string variable.

Python 3.4.2 Shell

File Edit Shell Debug Options Windows Help

Python 3.4.2 (default, Oct 19 2014, 13:31:11)

[GCC 4.9.1] on linux

Type “copyright”, “credits" or "license()" for more information.
>>> age= input ("How old are you? ™)

How old are you? 44

>>> type(age)

<class ‘str'>

>>> |

(Working with Variables

STEP 8 This presents a bit of a problem when you want to
work with a number that’s been inputted by the
user, as age + 10 won't work due to being a string variable and an
integer. Instead, you need to enter:

int(age) + 10

This will TypeCast the age string into an integer that can be
worked with.

Python 3.4.2 Shell - ‘

File Edit Shell Debug Options Windows Help

Python 3.4.2 (default, Oct 19 2014, 13:31:11)
[GCC 4.9.1] on linux
Type “copyright", “"credits" or "license()" for more information.
>>> age= input ("How old are you? ")
How old are you? 44
>>> type(age)
<class 'str'>
>>> age + 10
Traceback (most recent call last):

File "<pyshell#2>", line 1, in <module>

age + 10

TypeError: Can't convert 'int' object to str implicitly
>>> int(age) + 10
54
>>> |

STEP 9 The use of TypeCasting is also important when
dealing with floating point arithmetic; remember:
numbers that have a decimal point in them. For example, enter:

shirt=19.99

Now enter type(shirt) and you'll see that Python has allocated
the number as a ‘float’, because the value contains a decimal point.

Python 3.4.2 Shell |

File Edit Shell Debug Options Windows Help

Python 3.4.2 (default, Oct 19 2014, 13:31:11)

[GCC 4.9.1] on linux

Type "copyright", "credits" or "license()" for more information.
>>> shirt=19.99

>>> type(shirt)

<class ‘float'>

>33 |

STEP 10 When combining integers and floats Python
usually converts the integer to a float, but should
the reverse ever be applied it's worth remembering that Python
doesn’t return the exact value. When converting a float to an

integer, Python will always round down to the nearest integer,
called truncating; in our case instead of 19.99 it becomes 19.

e |

Python 3.4.2 Shell |

File Edit Shell Debug Options Windows Help

Python 3.4.2 (default, Oct 19 2014, 13:31:11)

[GCC 4.9.1] on linux

Type "copyright”, "credits™ or "license()" for more information.
>>> shirt=19.99

>>> type(shirt)

<class ‘float'>

>>> int(shirt)

19

> |
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User Input

We've seen some basic user interaction with the code from a few of the examples

earlier, so now would be a good time to focus solely on how you would get information
from the user then store and present it.

USER FRIENDLY

The type of input you want from the user will depend greatly on the type of program you're coding. For example, a game may
ask for a character’s name, whereas a database can ask for personal details.

STEP 1 IFit's not already, open the Python 3 IDLE Shell,

and start a New File in the Editor. Let's begin with
something really simple, enter:

print(“Hello™)

firstname=input(“What is your first name? )
print(“Thanks.”)

surname=input(“And what is your surname? )

File Edit Format Run Options Windows Help J

print(“Hello")

firstname=input(“what is your first name? ")
print(“Thanks.")

surname=input(“And what is your surname? ")

STEP 2 Save and execute the code, and as you already no
doubt suspected, in the IDLE Shell the program will
ask for your first name, storing it as the variable firstname, followed
by your surname; also stored in its own variable (surname).

Python 3.4.2 Shell
File Edit Shell Debug Options Windows Help

Python 3.4.2 (default, Oct 19 2014, 13:31:11) —-[
[GCC 4.9.1] on linux

Type “copyright”, “credits" or “license()" for more information.
>>> RESTART

>>>

Hello

what is your first name? David
Thanks.

And what 1s your surname? Hayward
> |
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STEP 3

we want:

Now that we have the user’s name stored in a
couple of variables we can call them up whenever

(3

print(“Welcome”, firstname, surname,
you’re well today.”)

. I hope

*userinput.py - /home/pi/Documents/Python Code/userinputpy (34.2)* - o x

File Edit Format Run Options Windows Help

print("Hello™) Al

firstname=input(“What is your first name? ")

print(“Thanks.")

surname~input(“And what is your surname? “)
I print(“wWelcome”, firstname, surname,“. I hope you're well today.")

STEP 4 Run the code and you can see a slightissue, the
full stop after the surname follows a blank space.

To eliminate that we can add a plus sign instead of the comma in
the code:

print(“Welcome”, firstname, surname+“. I hope
you’re well today.”)

T

*userinput.py - /home/pi/Documents/Python Code/userinputpy (34.2)* - o x

File Edit Format Run Options Windows Help

M print(“Hello™) =
firstname=input("What is your first name? ")

print(“Thanks.")

surname=input("And what is your surname? ")

print(“welcome”, firstname, surname+". I hope you're well today.")




STEP 5 You don’t always have to include quoted text within
the input command. For example, you can ask the

user their name, and have the input in the line below:
print(“Hello. What’s your name?”)
name=input()

— —————
userinput.py - /home/pi/Documents/Python Code/ust

File Edit Format Run Options Windows Help

print(“Hello. What's your name?")
name=input()

"

STEP 6 The code from the previous step is often regarded
as being a little neater than having a lengthy
amount of text in the input command, butit's not a rule that's set in
stone, so do as you like in these situations. Expanding on the code,
try this:

print(“Halt! Who goes there?”)
name=input()

————

*userinput.py - /home/pi/Documents/Python Code/userinputpy (3.4.2)* -

‘ File Edit Format Run Options Windows Help

print(“Halt! Who goes there?")
name=input()

STEP 7 It's a good start to a text adventure game, perhaps?
Now you can expand on it and use the raw input

from the user to flesh out the game a little:

if name=="David”:
print(“Welcome, good sir. You may pass.”)
else:
print(“I know you not. Prepare for battle!”)
-

userinput.py - /home/pi/Documents/Python Code/userinputpy (34.2) - o x
File Edit Format Run Options Windows Help

print(“Halt! Who goes there?") L

name=input()

1f name=="David":
print("Welcome, good sir. You may pass.™)

print("I know you not. Prepare for battle!™)

STEP 8 What you've created here is a condition, which we
will cover soon. In short, we're using the input from
the user and measuring it against a condition. So, if the user enters
David as their name, the guard will allow them to pass unhindered.
Else, if they enter a name other than David, the guard challenges
them to a fight.

Python 342 Shel
Elle Edt Shell Debug Qptions Windows Lelp

Bython 3.4.2 (default. Oct 18 2018, 13:31:11)

16C 4.9.11 on Linux

Type "copyright”. "credits® or “license()* for more information.
> RESTART

userinput py
Fle EOK Fomat Fun Options Windows Help

oes therer™)

home/p

wid*:
Wolcomo. good sir. You may pass.”)

Halt! who goes there? " print("I knom you not. Prepare for battle!™)

oavid
Velcome, good sir. You may pass.

RESTART

Halt! who goos thore?
conan
ko you vat. Prapare for battlat

STEP 9 Just as you learned previously, any input from a
user is automatically a string, so you need to apply a
TypeCast in order to turn it into something else. This creates some
interesting additions to the input command. For example:

# Code to calculate rate and distance
print(“Input a rate and a distance™)
rate = float(input(“Rate: “))

| *userinput.py - /home/pi/Documents/Python Code/userinput.py (3.4.2)*
File Edit Fgrmat Run Qptions Windows Help

# Code to calculate rate and distance
print("Input a rate and a distance")
rate = float(input("Rate: "))|

STEP 10 To finalise the rate and distance code, we can add:

distance = float(input(“Distance: “))
print(“Time:”, (distance / rate))

Save and execute the code and enter some numbers. Using the
float(input element, we've told Python that anything entered is a
floating point number rather than a string.

L s
usernput py - /home/pi/Documents, Cod
Ble Edt Shel Debug Qptions Windows telp Bl Ede formar gun Qptions windows el
g 2 Tato and o distanca )
(-tate: )

Python 3.4.2 (default, Oct 19 2014, 13:31:11)

[6CC 4.9.1] on Linux

Type "copyright”, “credits” or “license()" for more information.
R RESTART

Malt: who gaes there?
oavid
Welcone, good sir. You may pass.

RESTART
Halt! Who goes there?
Conan

I know you not. Prepare for battle!
»>

RESTAKT
Tnput a rate and & distance

Rate:

Distance: 24

Timo: 2.0
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Creating Functions

Now that you've mastered the use of variables and user input, the next step is to tackle

functions. You've already used a few functions, such as the print command but Python

enables you to define your own functions.

FUNKY FUNCTIONS

A function is a command that you enter into Python to do something. It's a little piece of self-contained code that takes data,

works on it and then returns the result.
STEP 1 It's not just data that a function works on. They can
do all manner of useful things in Python, such as
sort data, change items from one format to another and check the
length or type of items. Basically, a function is a short word that's
followed by brackets. For example, len(), list() or type().

*Python 3.4.2 Shell*
File Edit Shell Debug Options Windows Help
Python 3.4.2 (default, Oct 19 2014, 13:31:11) A

[GCC 4.9.1] on linux
Type "cﬁyright", “credits” or “license()" for more information.

>>> len|

STEP 2 A function takes data, usually a variable, works on
it depending on what the function is programmed
to do and returns the end value. The data being worked on goes
inside the brackets, so if you wanted to know how many letters
are in the word antidisestablishmentarianism, then you'd enter:
len(“antidisestablishmentarianism”) and the number 28
would return.

Python 3.4.2 Shell
File Edt Shell Debug Options Windows Help |

Python 3.4.2 (default, Oct 19 2014, 13:31:11) Al
[GCC 4.9.1] on linux

Type “copyright", “credits" or “license()" for more information.
>>> len("antidisestablishmentarianism™)

28

555 |
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STEP 3 You can pass variables through functions in much
the same manner. Let's assume you want the
number of letters in a person’s surname, you could use the following
code (enter the text editor for this example):

name=input (“Enter your surname: )
count=len(name)

print (“Your surname has“, count, “letters in
it.”)

Press F5 and save the code to execute it.

STEP 4 Python has tens of functions built into it, far too
many to getinto in the limited space available here.
However, to view the list of built-in functions available to Python 3,
navigate to www.docs.python.org/3/library/functions.html. These
are the predefined functions, but since users have created many
more, they're not the only ones available.

Python 3.4.2 Shell
File Edit Shell Debug Options Windows Help

Python 3.4.2 (default, Oct 19 2014, 13:31:11) N
[GCC 4.9.1] on linux
Type “copyright”, “credits” or “license()" for more information. I‘

1

>>> len("antidisestablishmentarianism™)

28

> RESTART
>>>

Enter your surname: Hayward

Your name has 7 letters in it.

>>> import math

>>>




STEP 5 Additional functions can be added to Python
through modules. Python has a vast range of

modules available that can cover numerous programming duties.
They add functions and can be imported as and when required. For
example, to use advanced Mathematics functions enter:

import math

Once entered, you have access to all the Math module functions.

File Edit Shell Debug Options Windows Help ]I

(Crea ting Functions

S,

STEP 6 To use a function from a module enter the name of
the module followed by a full stop, then the name

of the function. For instance, using the Math module, since you've
justimported it into Python, you can utilise the square root function.
To do so, enter:

math.sqrt(16)

You can see that the code is presented as module.function(data).

Python 3.4.2 Shell ‘
File Edit Shell Debug Options Windows Help |

Python 3.4.2 (default, Oct 19 2014, 13:31:11) Al
[GCC 4.9.1] on linux

Type “"copyright", “credits" or “license()" for more information.
>>> len("antidisestablishmentarianism”)

28
>>>
>>>
Enter your surname: Hayward
Your name has 7 letters in it.

|
>>> import math
>>>
! |

RESTART

FORGING FUNCTIONS

Python 3.4.2 (default, Oct 19 2014, 13:31:11) Al
[GCC 4.9.1] on linux

Type “copyright”, “credits" or “"license()" for more information.

>>> len("antidisestablishmentarianism™)

28

>>> RESTART

>>>
Enter your surname: Hayward
Your name has 7 letters in it.
>>> import math

>>> math.sqrt(16)

4.0

>>> |

There are many different functions you can import created by other Python programmers and you will undoubtedly come
across some excellent examples in the future; you can also create your own with the def command.

STEP 1

Enter:

def Hello():
print (“Hello

Press F5 to save and run the script. You can see Hello in the Shell,
type in Hello() and it returns the new function.

Choose File > New File to enter the editor, let’s
create a function called Hello, that greets a user.

STEP 2
script to read:

def Hello(name):
print (“Hello”, name

Hel lo(“David

Let's now expand the function to accept a
variable, the user's name for example. Edit your

This will now accept the variable name, otherwise it prints Hello
David. In the Shell, enter: name=(“Bob"), then: Hello(name). Your
function can now pass variables through it.

Python 3.4.2 Shell

Ele Edt Shell Debug Options Windows Help

ython 3.4.7 (defaulr. Ot 19 7012, 13:31:11)

(6CC 4.9.1] on Linux

Type “Copyright”. “credits” or “license()” for more information.
bia RESTART

| Bt Edt Fommet Bun Options Windows Help
T R TTncnamey:
print (“Hello".

name)

HelloDavid")

STEP 3 To modify it further, delete the Hello(“David”) line,

the last line in the script and press Ctrl+S to save
the new script. Close the Editor and create a new file (File > New
File). Enter the following:

from Hello import Hello
Hello(*“David

Press F5 to save and execute the code.

Ele EOC Shell Debug Options Widows Help
Python 3.4.2 (default, Oct 19 2014, 13:31:11)
16€C 4.9.1] on inux
right™, “credits” or “license()" for more information.
RESTART

Elo Edt Fomat Eun Options Windows Holp
iello oot Hello

Hello( “0avid")

STEP 4 What you've just done is import the Hello function

from the saved Hello.py program and then used it

to say hello to David. This is how modules and functions work: you

import the module then use the function. Try this one, and modify
it For extra credit:

def add(a, b
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onditions and Loops

Conditions and loops are what make a program interesting; they can be simple or rather

complex. How you use them depends greatly on what the program is trying to achieve;
they could be the number of lives left in a game or just displaying a countdown.

TRUE CONDITIONS

Keeping conditions simple to begin with makes learning to program a more enjoyable experience. Let’s start then by checking
if something is TRUE, then doing something else if it isn't.

STEP 1 Let's create a new Python program that will ask STEP 3 Now you can use an if statement to check if the
the user to input a word, then check it to see if it's word_length variable is equal to four and print a
a four-letter word or not. Start with File > New File, and begin with friendly conformation if it applies to the rule:

e inpukvagalslz: word=input(“Please enter a four-letter word: “)

word=input(“Please enter a four-letter word: “) word_length=1en(word)
if word_length == 4:

m print (word, “is a four-letter word. Well done.”)

B [word=input(please on g tor word: "

S ‘ The double equal sign (==) means check if something is equal to
something else.

File Edt Shell Debug Options Windows

File Edit Format Run Options Windows Help

=

word=input(“Please enter a four-letter word: *)
word_length=1len(word)

1f word_length == 4:

print (word, “is a four-letter word. Well done.")

STEP 2 Now we can create a new variable, then use the len STEP 4 The colon at the end of IF tells Python that if this
function and pass the word variable through it to statement is true do everything after the colon
get the total number of letters the user has just entered: that's indented. Next, move the cursor back to the beginning of

word=input(“Please enter a four-letter word: “) pie

word_length=1en(word) word=input(“Please enter a four-letter word: “)
word_length=1en(word)
if word_length == 4:

print (word, “is a four-letter word. Well
done.”)
else:

print (word, “is not a four-letter word.”)

File Edit RFormat Run Options Windows Help

14

word=input(“Please enter a four-letter word: )
word_length=len(word)

=
*Untitled*
File Edit Format Run Options Windows Help J

|[word=input(“Please enter a four-letter word: ") Al

word_length=len(word)
1f word_length == 4:
print (word, "is a four-letter word. Well done.™)
il else:

[prmt (word, "is not a four-letter word.")

m Linux Coding & Programming



STEP 5 Press F5 and save the code to execute it. Enter
a four-letter word in the Shell to begin with, you
should have the returned message that it's the word is four letters.
Now press F5 again and rerun the program but this time enter a
five-letter word. The Shell will display that it's not a four-letter word.

py - fhome/pi/Documents/wordgam

Ele Edt Shel Debug Qptions Windows Hep
Python 332 (Gefault. 0ct 19 2014, 13:31711)

[6eC 4.9.1] on lanux

Type "copyright”. "credits” or “license()" for more information.
Kie RESTART

LOOPS

(Conditions and Loops

STEP 6 Now expand the code to include another conditions.
Eventually, it could become quite complex. We've

added a condition for three-letter words:

word=input(“Please enter a four-letter word: “)
word_length=1en(word)
if word_length == 4:

print (word, “is a four-letter word. Well
done.”)
elif word_length == 3:

print (word, “is a three-letter word. Try again.”)
else:

print (word, “is not a four-letter word.”)

A loop looks quite similar to a condition but they are somewhat different in their operation. A loop will run through the same
block of code a number of times, usually with the support of a condition.

STEP 1 Let’s start with a simple While statement. Like IF,
this will check to see if something is TRUE, then run

the indented code:

x =1
hile x < 10:
print (x)

X =X + 1

*Untitled* - 0
File Edit Format Run Options Windows Help

x=1
' vhile x<10:

print (x)
x=x+1

STEP 2 The difference between if and while is when while
gets to the end of the indented code, it goes back
and checks the statement is still true. In our example x is less than
10. With each loop it prints the current value of x, then adds one to
that value. When x does eventually equal 10 it stops.

L. e
Efe EGR Shell Debug Options windows Help "EhEﬂWMWinM
<10;

Python 3.4.2 (default, Oct 19 2014, 13:31:11) =1
Lecc on

or "license()" for more information.
RESTART

STEP 3 The For loop is another example. For is used to
loop over a range of data, usually a list stored as
variables inside square brackets. For example:
Cat”, “Dog”,

for_word in words:|
print (word)

words= Unicorn

e . -
100p1.py - /home/pi/Documentsioof
Fle EdC Famat Run Options Windows Hel

Words=[“Cat", “Dog", “Unicorn"]

for word in words:
prant (word)

Bl Eot
Python 3.
16¢c 4.9.1]

Debug Options  Windows:
(default, Oct 19 201
inux

STEP 4

for x in range (1, 10):
print (x)i

The x=x+1 part isn't needed here because the range function
creates a list between the first and last numbers used.

The For loop can also be used in the countdown
example by using the range function:

range (1. 10):

I print (x)

(defoul Y X

.1] on linux

ight”. “credits" or “license()" for more information.
KESTART
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Python Modules

We've mentioned modules previously, (the Math module) but as modules are such a

large part of getting the most from Python, it's worth dedicating a little more time to
them. In this instance we're using the Windows version of Python 3.

MASTERING MODULES

Think of modules as an extension that’s imported into your Python code to enhance and extend its capabilities. There are
countless modules available and as we've seen, you can even make your own.

STEP 1 Although good, the built-in functions within Python
are limited. The use of modules, however, allows us
to make more sophisticated programs. As you are aware, modules
are Python scripts that are imported, such as import math.

N
&
File Edit Shell Debug Options Window Help
Python 3.6.2 (v3.6.2:5£d33b5, Jul 8 2017, 04:14:34) [MSC v.1900 32 bit (Intel)]
on win32
| Type "copyright"™, "credits"™ or "license()"™ for more information.
£t math

STEP 2 Some modules, especially on the Raspberry Pi,
are included by default, the Math module being a
prime example. Sadly, other modules aren’t always available. A good
example on non-Pi platforms is the Pygame module, which contains
many functions to help create games. Try: import pygame.

=
&
File Edit Shell Debug Options Window Help
Python 3.6.2 (v3.6.2:5fd33b5, Jul 8 2017, 04:14:34) [MSC v.1900 32 bit (Intel)]
on win32

for more information.

| Type "copyright", "credits" or "license()"
1 > math

pygame
(most

m Linux Coding & Programming

STEP 3 The resultis an error in the IDLE Shell, as the
Pygame module isn't recognised or installed in
Python. To install a module we can use PIP (Pip Installs Packages).
Close down the IDLE Shell and drop into a command prompt or
Terminal session. At an elevated admin command prompt, enter:

pip install pygame

=

STEP 4 The PIP installation requires an elevated status
due it installing components at different locations.
Windows users can search for CMD via the Start button and right-
click the result then click Run as Administrator. Linux and Mac users
can use the Sudo command, with sudo pip install package.




STEP 5 Close the command prompt or Terminal and
relaunch the IDLE Shell. When you now enter:
import pygame, the module will be imported into the code
without any problems. You'll find that most code downloaded or
copied from the Internet will contain a module, mainstream of
unique, these are usually the source of errors in execution due to
them being missing.

[ Python 362 She — o

File Edit Shell Debug Options Window Help

Python 3.6.2 (v3.6.2:5£d33b5, Jul 8 2017, 04:14:34) [MSC v.1900 32 bit (Intel)]
on win32

Type "copyright", "credits" or "license()" for more information.

>>> import pygame

>>>

STEP 6 The modules contain the extra code needed to
achieve a certain result within your own code, as
we've previously experimented with. For example:
import random

Brings in the code from the Random Number Generator module.
You can then use this module to create something like:

for i in range(10):
print(random.randint(1, 25))

@ “Untitled - ]

File Edit Format Run Options

Window Help

import random

for i in range(10):
print (random.randint (1, 25))

STEP 7 This code, when saved and executed, will display ten
random numbers from 1 to 25. You can play around

with the code to display more or less, and from a great or lesser
range. For example:

import random

for i in range(25):
print(random.randint(1, 100))

RESTART: G, Y tumser .y

RESTART: C: - Humber.py

<Python Modules

STEP 8

import random
import math

Multiple modules can be imported within your code.
To extend our example, use:

for I in range(5):
print(random.randint(1, 25))

print(math.pi)

[® Rnd Number Ci/Users/david/Documents/Python/Rnd Number.py (3.6.2 = O

File Edit Format Run Options Window Help
i t random
math

for i in range(5):
print (random.randint (1, 25))

print (math.pi)

STEP 9 The result is a string of random numbers followed
by the value of Pi as pulled from the Math module
using the print(math.pi) function. You can also pull in certain
functions from a module by using the from and import commands,
such as:

from random import randint

for i in range(5):
print(randint(1, 25))

[@ Rnd Number.py - C:/Users/david/Documents/Python/Rnd Number.py (3.6.2 - O

File Edit Format Run Options Window Help

om random im t randint

for i in range(S):
print (randint (1, 25))

STEP 10 This helps create a more streamlined approach to
programming. You can also use Import module*,
which will import everything defined within the named module.
However, it's often regarded as a waste of resources but it works
nonetheless. Finally, modules can be imported as aliases:

import math as m
print(m.pi)
Of course, adding comments helps to tell others what's going on.

& *Rnd Number.py - C:/Users/david/Documents/Python/Rnd Number.py (3.6.2)* - o x

File Edit Format Run Options Window Help
import math as m

print (m.pi)
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Debugging
DID YOU KNOW... that the_word debugging in
computing terms comes from

Admiral Grace Hopper, who back in the ‘40s was working on
a monolithic Harvard Mark Il electromechanical computer.
According to legend Hopper found a moth stuck in a relay,
thus stopping the system from working. Removal of the

moth was hence called debugging.




N
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“The most important
single aspect of software
development is to be clear

about what you are trying
to build.”

— Bjarne Stroustrup (Developer and
creator of C++)
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<C++ on Linux

C++is an excellent, high-level
programming language that's usedin a
multitude of technologies. Everything
from your favourite mobile app,
console and PC game to entire
operating systems are developed with
C++ at the core, together with a
collection of software development
kits and custom libraries.

C++ is the driving force behind most of
what you use on a daily basis, which
makes it a complex and extraordinarily
powerful language to get to grips with.
It's the code behind Linux itself, as well
as most of the behind the scenes drivers,
library files and control elements of
most, if not all, operating systems.

This section shows you how to start
coding in C++ on Linux using a
Raspberry Pi. From there, you can begin
to create great things.

120 Why C++?
122 Your First C++ Program

124 Structure of a C++ Program

126 Compile and Execute

Did You Know...Virus!

Variables

Strings
C++ Maths
User Interaction
Did You Know...The Hobbit
Common Coding Mistakes

Linux Coding & Programming 119




C++on Linux>

Why C++7

C++ is one of the most popular programming languages available today. Originally

called C with Classes, the language was renamed C++ in 1983. It's an extension of the
original C language and is a general purpose object-oriented (OOP) environment.

CEVERYTHING

Due to how complex the language can be, and its power and performance, C++ is often used to develop games, programs,

device drivers and even entire operating systems.

Dating back to 1979, the start of the golden era of home
computing, C++, or rather C with Classes, was the brainchild of
Danish computer scientist Bjarne Stroustrup while working on his
PhD thesis. Stroustrup’s plan was to further the original C language,
which was widely used since the early seventies.

C++ proved to be popular among the developers of the ‘80s,

since it was a much easier environment to get to grips with and
more importantly, it was 99% compatible with the original C
language. This meant that it could be used beyond the mainstream

$include<ioslLream>
using namespace std;
void main ()

[](chaxr ch;

computing labs and by regular people who didn’'t have access to the
mainframes and large computing data centres.

C++'s impact in the digital world isimmense. Many of the programs,
applications, games and even operating systems are coded using
C++. For example, all of Adobe’s major applications, such as
Photoshop, InDesign and so on, are developed in C++. You will find
that the browser you surf the Internet with is written in C++, as
well as Windows 10, Microsoft Office and the backbone to Google's
search engine. Apple’s macOS is written largely in C++ (with some

cout<<"Enter a charater Lo check iL is vowel or nol";

cin>>ch;
switch(ch)

@ C++ code is much faster than that of Python.
i

2

3

4

5

6

7

8 J-l (

9 case'a': case'lL’
10 cout<<ch<<"™ is a Vowel";
1kl break;
1 case '=': case'll':
13 cout<<ch<<"™ is a Vowel"™;
14 break;
115 case '1': case'l':
lo cout<<ch<<™ is a Vowel"™;
17 break;
18 case '0': case'(':
19 cout<<ch<<" is a Vowel";
20 break;
21 case 'U': case'U':
A cout<<ch<<"™ is a Vowel";
28 break;
24 Anfnsslt-
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Why C++?

0.26223.1) X

Workloads Individual components Language packs
Windows (3) Summary

Ml Universal Windows Platform development .NET desktop development v Desktop development with C

Ml Create applications for the Universal Windows Platform with C#, Build WPF, Windows Forms and console applications using the

VB, JavaScript, or optionally C++. .NET Framework. Included
v Visual C++ core desktop features
b3 Desktop development with C++
L_._j Build classic Windows-based applications using the power of the

Visual C++ toolset, ATL, and optional features like MFC and...

Web & Cloud (4)

ASPNET and web development Camy Azure development
Build web applications using ASP.NET, ASP.NET Core, HTML, €D Azure SDK tools, and projects for developing cloud apps and
JavaScript, and CSS. creating resources

[‘(;) Node.js development Data storage and processing
S 8uild scalable network applications using Nodejs, an asynchronous Connect, develop and test data solutions using SQL Server, Azure
event-driven JavaScript runtime. Data Lake, Hadoop or Azure ML,

(@

. separately, as set
out in the 3rd Party Notices or in its accompanyir
license. By continuing, you also agree to those

Microsoft’s Visual Studio is a great,
free environment to learn C++ in.

other languages mixed in depending on the function) and the likes begin with Python and spend some time getting to grips with

of NASA, SpaceX and even CERN use C++ for various applications, programming structure and the many ways and means in which

programs, controls and umpteen other computing tasks. you find a solution to a problem through programming. Once

you can happily power up your computer and whip

out a Python program with one hand tied behind

your back, then move on to C++. Of course,
there’s nothing stopping you from jumping
straight into C++; if you feel up to the task,
go forit.

C++ is also extremely efficient and performs
well across the board as well as being an
easier addition to the core C language.

This higher level of performance over

other languages, such as Python, BASIC

and such, makes it an ideal development
environment for modern computing,

hence the aforementioned companies

using it so widely.

Getting to use C++ is as easy as Python, all
you need is the right set of tools in which
to communicate with the computerin
C++ and you can start your journey. A C++
IDE is free of charge, even the immensely
powerful Visual Studio from Microsoft

is freely available to download and use.
You can get into C++ from any operating
system, be it macOS, Linux, Windows or even
mobile platforms.

While Python is a great programming
language to learn, C++ puts the developer
in a much wider world of coding. By
mastering C++, you can find yourself
developing code for the likes of Microsoft, Apple
and so on. Generally, C++ developers enjoy a higher
salary than programmers of some other languages and

due to its versatility, the C++ programmer can move between Just like Python, to answer the question of Why C++ is the
jobs and companies without the need to relearn anything specific. answer is because it's fast, efficient and developed by most of the
However, Python is an easier language to begin with. If you're applications you regularly use. It's cutting edge and a fantastic
completely new to programming then we would recommend you language to master.

@ Indeed, the operating system you're

using is written in C++.
i

Windows10 Mac debian ubuntu
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Your First C++ Program

The Raspberry Pi makes for a great coding base on which to learn C++. You won't need

any complicated, third-party IDEs or to install any extra components. Everything you
need to get started is already built into the Pi.

HELLO, WORLD!

It's traditional in programming for the First code to be entered to output the words ‘Hello, World!’ to the screen. Interestingly,
this dates back to 1968 using a language called BCPL.

STEP 1 You can use the included Geany Programmer’s STEP 3 It doesn’t look like much at the moment but you can
Editor to write, compile and execute your C++ code getinto what the C++ header commands mean in

on the Raspberry Pi. You can find Geany as the first entry in the due course. Geany uses syntax highlighting, meaning it colour-codes
Programming section from the main Raspberry Pi menu. Click the the code depending on the language. To activate this, save the code
Geany icon to open and start coding. by clicking on File > Save As. Now name the code helloworld.cpp and

click the Save button.

Corplieg] o0 wm

STEP 2 The Geany editor is quite powerful while still being STEP 4 The colour coding helps a lot when your coding.
easy to use. All the code you enter shows in the Now press Enter and start a new command on line
main window and is numbered to help you keep track of your code. 3. Enter the following:
For now, in line 1, enter:

int main(Q)
#include <iostream> ,
Note: there's no space between the brackets.

I:e Edit Search View Document Project Build Tools Help “

vBva@

File Edit Search View Document Project Build Tools Help
Gva-adlle X 3 Rl ¢

Symbols > ’ helloworld.cpp % }

1 #include
No symbols found ‘ 2

3 int main()
4
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STEP 5 On the next line, below int main(), enter a curly bracket:

i

This can be done by pressing Shift and the key to the right of P on an
English UK keyboard layout.

File Edit Search View Document Project Build Tools Help
GvB-vH# 2 X
Symbols ])

< helloworld.cpp X 1
= s " ]{[@9 #include <iostream
& Functions 5
¢ main (3] 3 int main()
4 a{

5 |

STEP 6 Notice that Geany has automatically created a slight
indent. This is due to the structure of C++and it's

where the meat of the code is entered. Now enter:

//My first C++ program

*helloworld.cpp - /home/pi/Code -
File Edit Search View Document Project Build Tools Help
Gva-&39 @ x |9 ® v < | M

ﬂ Symbols |Z

helloworld.cpp %

Functi 1 #include <iostream
& Functions 5
o main 3] 3 int main()
4
5 //My first C++ program
6

;

STEP 7

Note again the colour coding change. Press Return
at the end of the previous step's line and then enter:

std: :cout << “Hello, world!\n”;

File Edit Search View Document Project Build Tools Help
Gva-adl= x| L3 Rl ¢
4 Symbols >

& Functions
¢ main [3]

helloworld.cpp *
#include <ios

tream
int main()

//My first C++ program
world!\n";

std::cout << "Hello

~NoUubswN e

(Your First C++ Program

STEP 8

B

Note that you won’t need to backspace to the start of the line,
removing the indent, just by entering the curly bracket Geany auto-
jumps to the correct part of the line, thus ending the code block.

Now you need to close off the code, by inserting the
opposite, closing, curly bracket. On line 7 enter:

File Edit Search View Document Project Build Tools Help

Gva-agl = x

([ Symbols >

= Functions ]
@ man 3]

%O~ M

helloworld.cpp % ‘
#include <iostrea

int main()

//my first c++ program
std::cout << "Hello, world!'\n"

2]

NoUsWNE

i

STEP 9

Essentially, these are your first steps into the world
of coding in C++. We will look at the structure of the

code in more detail on the next couple of pages; for now though,
click on the Save button as represented by a filing cabinet with a
green downward pointing arrow.

File Edit Search View Document Project Build Tools Help

168~ AQ X o0 Rl

<{| symbols [> Save the current file

’ & Functions | #include <iostream>

& main (3]

int main()
{
//My first C++ program
std: :cout << "Hello, world!\n";
b

NOUBLWN

STEP 10 If you haven't done so already, it's always advisable
to create a blank folder where you can save all
your code. You can have one each for Python and C++ or simply a
single folder called Code, whichever you prefer. It's not a necessity,
just good housekeeping.

o =@ 7
e |8 = @ M O (&

Code Desktop  Documents Downloads ~ MagPi Music

4P | momerpi v

# [Jboot

m @ (@ @ @
o Jdev oldconffies  Pictures Public  pythongam Templates  Videos
'jelc L

= [Thome

(] Documents
+ [¥] Downloads
@ [CIMagpi

= (&) Music

% [ oldconfiles
+ (&) Pictures
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C++on Linux>

Structure of a
C++ Program

C++ has a very defined structure and way of doing things. Miss something out, even

as small as a semicolon, and your entire program will fail to be compiled and executed.
Many a professional programmer has fallen foul of sloppy structure.

#INCLUDE <C++ STRUCTURE>

Learning the basics of programming, you begin to understand the structure of a program. The commands may be different
from one language to the next but you can start to see how the code works.

C++

C++ was invented by Danish
student Bjarne Stroustrup
in 1979, as a part of his
Ph.D. thesis. Initially C++
was called C with Classes,
which added features

to the already popular C
programming language,
while making it a more
user-friendly environment
through a new structure.

Bjarne Stroustrup,
inventor of C++.

#INCLUDE The structure of a C++ program is quite
precise. Every C++ code begins with a directive:
#include <>. The directive instructs the pre-processor to include a
section of the standard C++ code. For example: #include <iostream>
includes the iostream header to support input/output operations.

‘ helloworld.cpp X l

#include <3

Ostream-=

Il b=

124
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INT MAlN() int main() initiates the declaration of a
function, which is a group of code statements
under the name ‘main’. All C++ code begins at the main function,
regardless of where it actually lies within the code.

helloworld.cpp X i
#include <liostream>

1

2
(|3 int main()

4

5

BRACES The open brace (curly brackets) is something that
you may not have come across before, especially if
you're used to Python. The open brace indicates the beginning of the
main function and contains all the code that belongs to that function.

‘ helloworld.cpp X ‘
#include <iostr

Cream=

int main()

W~ b WN =




COMMENTS Lines that begin with a double slash are
comments. This means they won't be
executed in the code and are ignored by the compiler. Comments
are designed to help you, or another programmer looking at your
code, and explain what's going on. There are two types of comment:
/* covers multiple line comments and // a single line.

helloworld.cpp X l
#include <iost

reams
int main()

//My first C++ program

M=dmN bW

While std stands for something quite different, in C++ it

means Standard. It's part of the Standard Namespace in
C++, which covers a number of different statements and commands.
You can leave the std: : part out of the code but it must be
declared at the start with: using namespace std; not both. For
example:

#include <iostream>
using namespace std;

helloworld.cpp X
1 #include <liostream=>
2
3 int main()
4
5 //My first C++ program
6 std: :cout << "Hello, world!\n";
7 }
‘a
COUT In this example we're using cout, which is a part of

the Standard Namespace, hence why it's there, as
you're asking C++ to use it from that particular namespace. Cout
means Character OUTput, which displays, or prints, something to
the screen. If you leave std:: out you have to declare it at the start of
the code, as mentioned previously.

‘ helloworld.cpp X ‘

#include <iost
using namespace std;

ream=

int main()

//My first C++ program
cout |

D~ WUbLWNE

|
|
|
(

<Structure of a C++ Program

The two chevrons used here are insertion operators.

This means that whatever follows the chevrons is to be
inserted into the std::cout statement. In this case they're the words
‘Hello, world’ which are to be displayed on the screen when you
compile and execute the code.

' | helloworld.cpp X

#include <
using namespace std;

STream=

int main()

//My first C++ program
cout << |

OO bLWwNE

OUTPUTS Leading on, the “Hello, world!” part is what you
want to appear on the screen when the code is
executed. You can enter whatever you like, as long as it's inside the
quotation marks. Sometimes brackets are needed, depending on
the compiler. The \n part indicates a new line is to be inserted.

f/My first C++ program
cout << "Hello, world!\n"

: AND } Finally you can see that lines within a function code
block (except comments) end with a semicolon. This
marks the end of the statement; all statements in C++ must have
one at the end or the compiler fails to build the code. The very last
line has the closing brace to indicate the end of the main function.

helloworld.cpp * l

#include <io
using namespace std;

stream>

int main()

//My first C++ program
cout << "Hello, world!\n";

WO~ &WN
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C++on Linux>

ompile and Execute

You've created your first C++ program and you now understand the basics behind the

structure of one. Let's get things moving and compile and execute, or run if you prefer,
the program and see how it looks.

GREETINGS FROM C++

Compiling and executing code from within Geany is remarkably simple and just a matter of clicking a couple of icons and

seeing the result. Here's how it's done.
STEP 1 Open Geany, if you haven't already, and load up
the previously saved Hello World code you created.
Ensure that there are no visible errors, such as a missing semicolon
at the end of the std::cout line.

helloworld.cpp X

#include

<lostream=

int main()

//My first C++ program
std: :cout <<

'Hello, world!\n";

1
2
3
4

=
6
7
8

STEP 2 IFyour code is ready, look to the menu bar along
the top of the Geany window. Notice that midway
along the line of icons there’s a red brick icon. This is Build, which
when clicked runs through the code, checking it against the C++
standards to see if there are any errors that stop it from running.

le Edit Search View Document Project Build Tools Help

9v @ & x 2 B
k
Symbols > helloworld.cpp x‘ Buil
Functi ||/ #include <iostream>
¢ Functions 5
& main [3] 3 int main()
4
5 //My first C++ program
6 std: :cout << "Hello, world!\n"j|
7 }
8
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STEP 3 When you click the Build icon, the pane at the
bottom of the Geany interface displays some
results. If all is well, you will see a successful compilation, if not then
Geany issues an error along with the line the error was found on.

|

helloworld cpp - /home/pi/Documents - Geany
File Edit Search View Document Project Build Tools Help

Ov@- ER S RS~ <8 1011
< [ Symbols ‘) [ helloworld cpp X ‘
- ¢ Functions 20 #include <ios
& main (3] 3 int main()
4
5 //My first C++ program
6 std::cout << "He r
7
8 }
9
A g++ -wall -0 "helloworld” "helloworld.cpp” (in directory: /home/pi/Documents)
Status | compilation finished successfully.
PrnavEsse e N AR N T TR e s e NN SRR
STEP 4 With the code successfully built, it's now time to

execute it. Next to the Build icon there's a paper
aeroplane icon, this is the Run icon. You can’t run code that hasn't
been previously built or has an error in place. Click the Run icon.

:nt Project Build Tools Help

Pp Run or view the current ﬁle
ude <iostreams
ain()

/My first C++ program
td: :cout << "Hello, world!\n"



STEP 5 When you click Run, the C++ code executes and
a simple Terminal window appears displaying the
results of the code. In the case of this simple code, you can see the
words: Hello, world! in the window; as you've already learned, the
code is cout(ing) (outputting) the contents between the quotesin
the std::cout line.
a X SO ve | M | O e | B

| hellowor

int main()

program

//My first C++
std: :cout << 1 i
} File

BN B WN

Tabs Help

STEP 6 Pressing Return/Enter in the command line box
closes it, returning you to Geany. Let's alter the code

slightly. Under the #include line, enter:
using namespace std;
Then, delete the std:: part of the Cout line; like so:

cout << “Hello, world\n”;

> | helloworld.cpp * |
#include strea
using namespace std;

int main()

//My first C++ program
|cout << "Hello ( H

DEO~NOOLWNE

STEP 7 In order to apply the new changes you need to save
the file, build it and execute it again. Go through the
process as before, you don't need to change the name of the file
unless you want to, of course, followed by clicking the Brick icon,
then the Aeroplane icon.

helloworld.cpp % ‘

#include e
using namespace std;

int main()

/My first C++ program

cout << H

File Edit Tabs Help

}

CE~NOU S WNE

<Compile and Execute

STEP 8 Just as mentioned previously, you don't need
to have std:cout if you've already declared the
standard namespace at the start of the code. Now, let's create a
deliberate mistake, to see what happens. Remove the semicolon
from the cout line, so it reads:

cout << “Hello, world!\n”

T ¥ o = v-

«
|

)‘FeﬂowardcppEC}
#include <liostrea
using namespace std;

int main()

3
w

//My first C++ program
cout << "Hello [

D0~ OWD AWM

STEP 9 Now try and build the code once more. This time,
notice that the bottom panel is displaying an error,
regarding the missing semicolon. Notice that error reads as being
on line 8, the first character, the closed curly bracket. This is because
there’s an expected semicolon missing before the closed bracket.

> | helloworld.cpp %

ymbols
hetions 1 L’]chu:‘ie

using namespace std;
main [4]

rern Variables ANE netig)

std [2] //My first C++ program
cout << "He ) (

2
3
4
5
6
7
8 X
9

STEP 10

cout << “And greetings from C++!\n”;

Replace the semicolon and under the cout line,
enter a new line to your code:

The \n simply adds a new line under the last line of outputted text.
Build and Run the code, to display your handiwork.

r ‘ helloworld.cpp *
2 #include T
using namespace std;

File Edit Tabs Help

int main()

2
3
4
5
6 //My First C++ program
U cout <<

8 cout <<

9 }

G

1
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01 00 011001 011001

www.bdmpublications.com 129



C++on Linux>

Using Comments

While comments may seem like a minor element to the many lines of code that

combine to make a game, application or even an entire operating system, in actual fact
they're probably one of the most important factors.

THE IMPORTANCE OF COMMENTING

Comments inside code are basically human readable descriptions
that detail what the code is doing at that particular point. They don’t
sound especially important but code without comments is one of
the many frustrating areas of programming, regardless of whether
you're a professional or just starting out.

In short, all code should be commented in such a manner as to
effectively describe the purpose of a line, section or individual
elements. You should getin to the habit of commenting as much as
possible, by imagining that someone who doesn’t know anything
about programming can pick up your code and understand what it's
going to do simply by reading your comments.

In a professional environment, comments are vital to the success of
the code and ultimately, the company or project. In an organisation,
many programmers work in teams alongside engineers, other
developers, hardware analysts and so on. If you're a part of the team
that's writing a bespoke piece of software for the company, then
your comments help save a lot of time should something go wrong
and another team member has to pick up
and follow the trail to pinpoint the issue.

Place yourself in the shoes of
someone who's job itis to find out
what’s wrong with a program. The
program has in excess of 800,000

lines of code, spread across several
different modules. You can soon
appreciate the need for a little help
from the original programmers in the
form of a good comment.
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The best comments are always concise and link the code logically,
detailing what happens when the program hits a line or section. You
don’t need to comment on every line. Something along the lines of:
if x==0 doesn’t require you to comment that if x equals zero then do
something; that's going to be obvious to the reader. However, if x
equalling zero is something that drastically changes the program for
the user, such as, they've run out of lives, then it certainly needs to
be commented on.

Even if the code is your own, you should write comments as if you
were going to share it with others publicly. This way you can return
to that code and always understand what it was you did or where it
was you went wrong, or what worked brilliantly.

Comments are good practise and once you understand how to add a
comment where needed, you soon do it as if it's second nature.

DEFB
DEFB
DEFB

26h, 30h, 32h, 26h, 30h, 32h, 0, 0, 32h, 72h, 73h, 32h, 72h, 73h, 32h
60n, 61h, 32h, 4Ch, 4Dh, 32h, 4Ch, 99h, 32h, 4Ch, 4Dh, 32h, 4Ch, 4Dh
32h, 4Ch, 99h, 32h, 5Bh, 5Ch, 32h, 56h, 57h, 32h, 33h, 0CDh, 32h, 33h

DEFB 34h, 32h, 33h, 34h, 32h, 33h, 0CDh, 32h, 40h, 41h, 32h, 66h, 67h, 64h
DEFB 66h, 67n,32n, 72h, 73h, 64h, 4Ch, 4Dh, 32h, 56h, 57h, 32h, 80, 0CBh
DEFB 19n, 80h, 0,19h, 80h, 81h, 32h, 80h, 0CBh, OFFh

T858C:
DEFB 80h, 72h, 66h, 60h, 56h, 66h, 56h, 56h, 51h, 60h, 51h, 51h, 56h, 66h
DEFB 56h, 56h, 80k, 72h, 66h, 60h, 56h, 66h, 56h, 56h, 51h, 60h, 51h, 51h
DEFB 56h, 56h, 56h, 56h, 80h, 72h, 66h, 60h, 56h, 66h, 56h, 56h, 51h, 60h
DEFB 51h,51h, 56h, 66h, 56h, 56h, 80h, 72h, 66h, 60h, 56h, 66h, 56h, 40h
DEFB 56h, 66h, 80h, 66h, 56h, 56h, 56h, 56h

: Game restart point

START: XOR a

LD (SHEET) ,&
D (KEMP) ,A
LD (DEMO) , A
LD (B845B) A
D (B8458) ,A
LD a,2 ;Initial lives count
LD (NOMEN) , A
LD HL,T845C
SET 0, (HL)
LD HL, SCREEN
LD DE, SCREEN+1
LD BC,17FFh ;Clear screen image
LD (HL),0
LDIR
LD HL, OR000Oh :Title screen bitmap
LD DE, SCREEN
LD BC, 4096
LDIR
LD HL, SCREEN + 800h + 1*32 + 29
LD DE, MANDAT+64
D c,0
CaLL DRWFIX
LD HL, OFCOOh ;Attributes for the last room
D DE,ATTR ; (top third)
D BC, 256
LDIR
LD HL,09E00h ;Attributes for title screen
LD BC,512 ; (bottom two-thirds)
LDIR
LD BC,31
DI
XOR A

RB621:
IN E, (C)
OR E
DJNZ RE8621 ;$-03
AND 20h
JR NZ,R862F ;$+07
LD a1



C++ COMMENTS

<Using Comments

Commenting in C++ involves using a double forward slash ‘//’ or a forward slash and an asterisk ‘/*". You've already seen some

brief examples but this is how they work.
STEP 1 Using the Hello World code as an example, you can
easily comment on different sections of the code

using the double forward slash:

//My first C++ program cout << “Hello, world!\n”;

helloworld.cpp X |

1 #include <iostream>

2 using namespace std;

3

4 int main()

5

6 //My first C-H- program

7 cout << "Hello, world .n'
8 cout << "And 1._HI.Z‘._I gs from C++!'\n";
9

1e

STEP 2

going on:

cout << “Hello, world!\n”; //This line outputs the
words ‘Hello, world!’. The \n denotes a new line.

However, you can also add comments to the end of
a line of code, to describe in a better way what's

Note, you don't have to put a semicolon at the end of a comment.
Thisis because it's a line in the code that's ignored by the compiler.

helloworld.cpp % \
#include <1
using namespace std;

int main()

/7wy First cs
cout << "Hel
cout << "And greeting

progran
r1d!\n"; //This line ouputs the words ‘Hello, world. The \n denotes a new line.

}

Bom~ouswNE

-

STEP 3

/* This comment can
cover several lines
without the need to add more slashes */

You can comment out several lines by using the
forward slash and asterisk:

Just remember to finish the block comment with the opposite
asterisk and forward slash.

hellowkrld.cpp %

X #include <iostream

2 using namespace std;

3

4 int main()

5

6 //My First Ces progran

T cout << "Hello, w n"; //This line ouputs the words 'Hello, world. The
8

9 /* This comment can

10 * cover several lines

11 * without the need to add more slashes */
12

13

14 cout << greetings from

15 |}

16

STEP 4 Be careful when commenting, especially with block
comments. It's very easy to forget to add the closing
asterisk and forward slash and thus negate any code that falls inside
the comment block.

—— — - - v it =

helloworld.cpp %

1 #include <iostrea
2 using namespace std;
3
4 int main()
5
6 //My first C++ program
7 cout << "Hello, w n"; //This line ouputs the words 'Hello, w
8
9 /* This comment can
10 * cover several lines
11 * without the need to add more slashesg|
12
13
14 cout << "And greetings from C++!\n";
15 }
16

STEP 5 Obviously if you try and build and execute the
code it errors out, complaining of a missing curly
bracket 7} to finish off the block of code. If you've made the error
a few times, then it can be time consuming to go back and rectify.
Thankfully, the colour coding in Geany helps identify comments
from code.

4l Symbols  [> | helloworld.cpp X l
& Functions 1 #include <iostre
2 using namespace std
& main (4] =
@ Extern Variables ; ?"t wainl)
@ std [2] 6 //My first C++ prcgram
7 sout. ss. cHalle I
8
9 =
10 * cover several lines
11 * without the need to add more slashes
12
13
14 cout << "And greetings from C++!\n";
15 |}
} 16

STEP 6 With block comments, it's good practise in C++ to
add an asterisk to each new line of the comment
block. This also helps you to remember to close the comment block
off before continuing with the code:

/* This comment can
* cover severdl lines
* without the need to add more slashes */

Thankfully, Geany does this automatically but be aware of it when
using other IDEs.

* cover several lines
* without the need to add more slashes */
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Variables

Variables differ slightly when using C++ as opposed to Python. In Python, you can

simply state that ‘a’ equals 10 and a variable is assigned. However, in C++ a variable has
to be declared with its type before it can be used.

THE DECLARATION OF VARIABLES

You can declare a C++ variable by using statements within the code. There are several distinct types of variable you can

declare. Here's how it works.

STEP 1

#include <iostream>
using namespace std;

Open up a new, blank C++ file and enter the usual
code headers:

int main()

E

Variables.cpp %

1 #include <lostrear
using namespace std;

2
3
4 int main()
5 &f{
6
i
8

STEP 2 Start simple by creating two variables, a and b, with
one having a value of 10 and the other 5. You can

use the data type int to declare these variables. Within the curly
brackets enter:
int a;
int b;
a=10;
9= 54

Variables.cpp ¥
#include <iostream=>
using namespace std;

int main()
int a;
int. b
10;
53|

W~ MWW

o
nn

10

12 | 3
13
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STEP 3 You can build and run the code but it won't do much,

other than store the values 10 and 5 to the integers a

and b. Ignore the warnings about variables set but not used, the code
still works. To output the contents of the variables, add:

cout << a;
cout << "\n”;
cout << b;

The cout << “\n”; part simply places a new line between the
output of 10 and 5.

Variables.cpp %

1 #include <iostream
2 using namespace std;
3

4 int mainmf )

5 e ol

6 int a;

7 int b;

8

9 a = 10;

10 b=5;

11

12 cout << a;

13 cout << "

14 cout << b;

15 |

16

17 }

18

STEP 4

int result;

Naturally you can declare a new variable, call it
result and output some simple arithmetic:

result = a + b;
cout << result;

Insert the above into the code as per the screenshot.

Variab

File Edit Tabs Help




STEP 5

You can assign a value to a variable as soon as you
declare it. The code you've typed in could look like

this, instead:
int a = 10;
int b = 5;

int result = a + b;
cout << result;

de

inclu e
using namespace std;

Tabs Help

int main() File Edit

int b = 5;

a

1

2

3

4

5

6 int a = 10;
7

8 int result = a + b;
9

10

1

cout << result;

STEP 6

int a (10);
int b (5);

Specific to C++, you can also use the following to
assign values to a variable as soon as you declare them:

Then, from the C++ 2011 standard, using curly brackets:

int result {a+b};

‘ Vanables.cpp ¥

#include €
using namespace std;

int & (18] Tabs Help
int b (5);
int result {a+b};

File Edit

/a

1

2

3

4 int main()
5 {

6

7

8

21 cout << result;

STEP 7 You can create global variables, which are variables
that are declared outside any function and used in
any function within the entire code. What you've used so far are
local variables: variables used inside the function. For example:

#include <iostream>
using namespace std;
int Startlives = 3;

int main )

il
startlives = Startlives - 1;
cout << Startlives;

(s @

STEP 8 The previous step creates the variable StartLives,
which is a global variable. In a game, for example
a player’s lives go up or down depending on how well or how bad
they're doing. When the player restarts the game, the StartLives
returns to its default state: 3. Here we've assigned 3 lives, then
subtracted 1, leaving 2 lives left.

[N /arsal o
Variables.cpp %

#include

using namespace std;

int StartLives = 3;

int main() File Edit Tabs Help

StartLives = StartlLives - 1;
cout << StartLives;

an
1
2
3
4
5
6
7
8
9
S |1}
1

STEP 9 The modern C++ compiler is far more intelligent
than most programmers give it credit. While there
are numerous data types you can declare for variables, you can in
fact use the auto feature:

#include <iostream>
using namespace std;
auto pi = 3.141593;

int main(Q)
double area, radius = 1.5;
area = pi * radius * radius;
cout << area;

| Variables cpp %

Va

1 #include < e

2 using namespace std;

3 auto pi = 3.141593;

4

5 int main()

6

7 double area, radius = 1.5;
8 area = pi * radius * radius;
9 cout << area;

10

11

12 }

13

STEP 10 Although we said to ignore the warnings in Step
3, there’s a difference between a warning and
an error. In this case, it's just a simple warning. The new data type,
double, means double-precision floating point value, which makes
the code more accurate. The result should be 7.06858. Essentially,
you can often work with a warning but not an error.

1 #include €

2 using namespace std;

3 int StartLives = 3;

4

5 int main()

6

7 StartLives = StartLives - 1;
8 cout << StartlLives;|
9
10 }

13

Variables.cpp ¥ [N

1 #include m:

2 using namespace std;

3 auto pi = 3.141593;

4

5 int main() File Edit Tabs Help
6 {

7 double area, radius = 1.5;
8 area = pi * radius * radius;
9 cout << area;

10

11

12 }

13
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Data Types

Variables, as you've seen, store information that the programmer can then later call up,

and manipulate if required. Variables are simply reserved memory locations that store
the values the programmer assigns, depending on the data type used.

THE VALUE OF DATA

There are many different data types available for the programmer
in C++, such as an integer, floating point, Boolean, character and so
on. It's widely accepted that there are seven basic data types, often
called Primitive Built-in Types; however, you can create your own
data types should the need ever arise within your code.

Type Command

Integer | int
Floating Point | float
Character | char
Boolean | bool
Double Floating Point | double
Wide Character | wchar_t
No Value | void

These basic types can also be extended using the following
modifiers: Long, Short, Signed and Unsigned. Basically this means
the modifiers can expand the minimum and maximum range values
for each data type. For example, the int data type has a default value
range of -2147483648 to 2147483647, a fair value, you would agree.

Now, if you were to use one of the modifiers, the range alters:

Unsigned int = 0 to 4294967295

Signed int =-2147483648 to 2147483647
Short int =-32768 to 32767

Unsigned Short int = 0 to 65,535

Signed Short int =-32768 to 32767

Long int =-2147483647 to 2147483647
Signed Long int =-2147483647 to 2147483647
Unsigned Long int = 0 to 4294967295

Naturally you can get away with using the basic type without the
modifier, as there’s plenty of range provided with each data type.
However, it's considered good C++ programming practise to use the
modifiers when possible.

There are issues when using the modifiers though. Double
represents a double-floating point value, which you can use for
incredibly accurate numbers but those numbers are only accurate
up to the fifteenth decimal place. There's also the problem when
displaying such numbers in C++ using the cout function, in that cout
by default only outputs the first five decimal places. You can combat
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that by adding a cout.precision () function and adding a value inside
the brackets but even then you're still limited by the accuracy of the
double data type. For example, try this code:

#include <iostream>

using namespace std;
double PI = 3.141592653589793238463;

int main()
cout << PI;

}

—_—
’DataTypescpp "

#include <iostre:

using namespace std;

double PI = 3.141592653589793238463;

int main()

{
T cout << PI;
}

Om=~mWE W

Build and run the code and as you can see the output is only
3.14159, representing cout’s limitations in this example.

You can alter the code including the aforementioned cout.precision
function, for greater accuracy. Take precision all the way up to 22
decimal places, with the following code:

#include <iostream>
using namespace std;
double PI = 3.141592653589793238463;

int main(Q)

{
cout.precision(22);
cout << PI;

:



(e
W
9
Q

1 #include €

2 using namespace std;

3 double PI = 3.141592653589793238463;
4

5 int main()

6

7 cout.precision(22);

8 cout << PI;

9 |

10

Again, build and run the code; as you can see from the command
line window, the number represented by the variable Pl is different
to the number you've told C++ to use in the variable. The output
reads the value of Pl as 3.141592653589793115998, with the
numbers going awry from the fifteenth decimal place.

Calculator — O

Scientific D

15.142857142857142857142857142857

DEG HYP F-E
M+ M- M5
2 x” sin cos tan
v 10* log Exp Mod
T CE C =

=
~J

-+
—
o N U

This is mainly due to the conversion from binary in the compiler
and that the IEEE 754 double precision standard occupies 64-bits
of data, of which 52-bits are dedicated to the significant (the
significant digits in a floating-point number) and roughly 3.5-bits
are taken holding the values 0 to 9. If you divide 53 by 3.5, then you
arrive at 15.142857 recurring, which is 15-digits of precision.

To be honest, if you're creating code that needs to be accurate to
more than fifteen decimal places, then you wouldn’t be using C++,
you would use some scientific specific language with C++ as the
connective tissue between the two languages.

You can create your own data types, using an alias-like system called
typedef. For example:

#include <iostream>
using namespace std;
typedef int metres;

int main(Q)
metres distance;
distance = 15;
cout << “distance in metres is:

“ << distance;

DataTypes.cpp ¥

1 #include '

2 using namespace std;
3 typedef int metres;
4

5 int main()

6

7 metres distance;
8 distance = 15;
9 cout << << distance;
10

T4 }

12

This code when executed creates a new int data type called metres.
Then, in the main code block, there’s a new variable called distance,
which is an integer; so you're telling the compiler that there’s
another name forint. We assigned the value 15 to distance and
displayed the output: distance in metres is 15.

It might sound a little confusing to begin with but the more you use
C++ and create your own code, the easier it becomes.
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Crings

Strings are objects that represent and hold sequences of characters. For example, you

could have a universal greeting in your code ‘Welcome’ and assign that as a string to be
called up wherever you like in the program.

STRING THEORY

There are different ways in which you can create a string of characters, which historically are all carried over from the original

C language and still supported by C++.

STEP 1

#include <iostream>
using namespace std;

To create a string, you use the char function. Open a
new C++ file and begin with the usual header:

int main ()

}

= )
strings.cpp ¥ |

#include <iostream>
using namespace std;

int main()
{
}
I

STEP 2

#include <iostream>
using namespace std;

O~ & W

It's easy to confuse a string with an array. Here's an
array, which can be terminated with a null character:

int main )

{

ChClr' greet[s] — {‘w!, ‘e!, “I_’, ‘C,, ‘O,, ‘m!,
‘e), ‘\@)};

cout << greet << “\n”;

z |
strings.cpp X
1 #include ea
2 using namespace std;
3
4 int main()
5
6 char greet[8] = {'W’, AL g s et e ot 0'};
o cout << greet << "\n"j|
8
9 |}
10
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STEP 3 Build and run the code and ‘Welcome’ appears
on the screen. While this is perfectly fine, it's
not a string. Astring is a class, which defines objects that can be
represented as a stream of characters and doesn’t need to be
terminated like an array. The code can therefore be represented as:

#include <iostream>
using namespace std;

int main O

{
char greet[] = “Welcome”;
cout << greet << “\n”;

}

strings.cpp X
#include <iostream>
using namespace std;

int main()

char greet[] = "Welcome";
cout << greet << "\n";

DOENDOUHWN

=

STEP 4

you can enter:

In C++ there's also a string function, which works in
much the same way. Using the greeting code again,

#include <iostream>
using namespace std;

int main O

{
string greet = “Welcome”;
cout << greet << “\n”;

}

strings.cpp

#include <iostream
using namespace std;

int main()

string greet = "wel
cout << greet << '

QOUONOIEWNE

=



STEP 5 There are also many different operations that you can
apply with the string function. For instance, to get the

length of a string you can use;

#include <iostream>
using namespace std;

int main O

{
string greet = “Welcome”;
cout << “The length of the string is: “;
cout << greet.size() << “\n”;
‘stnngscpp X
i #include [
2 using namespace std;
3
4 int main()
5 {
6 string greet = ] 7
7 cout << (
8 cout << greet.size() << :
9
10 }
11

STEP 6 You can see that we used greet.size() to output the
length, the number of characters there are, of the
contents of the string. Naturally, if you call your string something
other than greet, then you need to change the command to reflect
this. It's always stringname.operation. Build and run the code to see
the results.

SNEP

You can of course add strings together, or rather
combine them to form longer strings:

#include <iostream>
using namespace std;

int main )

{
string greetl = “Hello”;
string greet2 = “, world!”;
string greet3 = greetl + greet2;
cout << greet3 << “\n”;

3

strings.cpp %

3 #include €

2 using namespace std;

&

4 int main()

5 {

6 string greetl = :

7 string greet2 = -
8 string greet3 = greetl + greet2;
9

10 cout << greet3 << il

11

12 }

13

STEP 8 Just as you might expect, you can mix in an integer
and store something to do with the string. In this
example, we created int length, which stores the result of string.
size() and outputs it to the user:

#include <iostream>
using namespace std;

int main O

int length;

string greetl =
string greet2 =
string greet3 =

“Hello”;
“, world!”;
greetl + greet?;

length = greet3.size();

cout << “The length of the combined strings

13

is: “ << length << “\n”;

}

STEP 9 Using the available operations that come with the
string function, you can manipulate the contents of a

string. For example, to remove characters from a string you could use:

#include <iostream>
using namespace std;

int main O
{

string strg (“Here is a long sentence in a
string.”);

cout << strg << ‘\n’;

.erase (10,5);
<< strg << ‘\n’;

strg
cout

erase (strg.begin()+8);
<< strg << ‘\n’;

strg.
cout

strg.
cout

erase (strg.begin()+9, strg.end()-9);
<< strg << ‘\n’;

STEP 10 It's worth spending some time playing around with
the numbers, which are the character positions
in the string. Occasionally, it can be hit and miss whether you get it
right, so practice makes perfect. Take a look at the screenshot to see
the result of the code.

Help
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Crrontino:)
C++ Maths

Programming is mathematical in nature and as you might expect, there's plenty of
built-in scope for some quite intense maths. C++ has a lot to offer someone who's

implementing mathematical models into their code. It can be extremely complex or
relatively simple.

C++=MC2

The basic mathematical symbols apply in C++ as they do in most other programming languages. However, by using the C++
Math Library, you can also calculate square roots, powers, trig and more.

STEP 1 C++'s mathematical operations follow the same STEP 3 Multiplication and division can be applied as such:
patterns as those taught in school, in that multiplication

and division take precedence over addition and subtraction. You can alter ﬁgﬁluﬁzmzoigegz-
that though. For now, create a new file and enter: 9 P .
int main O

&

#include <iostream>

using namespace std; float numbers - 100:

IRENTEE) numbers = numbers * 10; // This multiplies 100

{
float numbers = 100; o
numbers = numbers + 10; // This adds 10 to the
initial 100 numbers = numbers / 10; // And this divides
1000 by 10

cout << numbers << “\n”;

cout << numbers << “\n”;

numbers = numbers - 10; // This subtracts 10 cout << numbers << “\n”;

from the new 110 }
cout << numbers << “\n”; ol
maths.cpp X
1 #include
} 2 using namespace std;
3

—_— 4 int main()
‘ maths.cpp X | 2

S PE 6 float numbers = 100;

1 ﬁlvj;lwe e 7 numbers = numbers * 10; //This multiplies 100 by 10

2 using namespace std; 8

3 9 cout << numbers <<

4 int main() 10

5 11 numbers = numbers / 16; //And this divides 1000 by 10

6 float numbers = 100; 12

7 numbers = numbers + 10; //This adds 10 to the initial 160 13 cout << numbers <<

8 14

9 cout << numbers << : 15

10 16 |}

n numhers = numhers - 10: //This subtracts 16 from the new 1160 17

STEP 2 While simple, it does get the old maths muscle STEP 4 Again, execute the simple code and see the

warmed up. Note that we used a float for the results. While not particularly interesting, it'san

numbers variable. While you can happily use an integer, if you introduction to C++ maths. We used a float here, so you can play
suddenly started to use decimals, you would need to change to a around with the code and multiply by decimal places, as well as
float or a double, depending on the accuracy needed. Run the code divide, add and subtract.
and see the results.

File Edit Tabs Help
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STEP 5 The interesting maths content comes when you call
upon the C++ Math Library. Within this header are
dozens of mathematical functions along with further operations.
Everything from computing cosine to arc tangent with two
parameters, to the value of PI. You can call the header with:

#include <iostream>
#include <cmath>
using namespace std;

int main )

{
3
maths.cpp X
1 #include
2 #include
3 using namespace std;
4
5 int main()
6
7
8
9
10 }
11

STEP 6 Start by getting the square root of a number:

#include <iostream>
#include <cmath>
using namespace std;

int main )

float number = 134;
cout << “The square root of “ << number << “
is: “ << sgrt(number) << “\n”;
| maths.cpp x
1 #include
2 #include
3 using namespace std;
4
5 int main()
6
7 float number = 134;
8
9 cout =< << number <<
10
11
12 }
13

STEP 7

Here we created a new float called number and
used the sqrt(number) function to display the

square root of 134, the value of the variable, number. Build and run
the code and your answer reads 11.5758

<C++ Maths

STEP 8 Calculating powers of numbers can be done with:

#include <iostream>
#include <cmath>
using namespace std;

int main O

{

float number = 12;

“«

cout << number << “ to the power of 2 is “ <<
pow(humber, 2) << “\n”;

cout << number << “ to the power of 3 is “ <<
pow(humber, 3) << “\n”;

cout << number << “ to the power of 0.8 is
<< pow(number, 0.8) << “\n”;

}

3

2

#in !
using namespace std;
int main()

float number = 12;

cout << number << " << pow(number, 2) <<

icom~NOUAWNR

s

STEP9

Here we created a float called number with the
value of 12 and the pow(variable, power) is where

the calculation happens. OFf course, you can calculate powers and
square roots without using variables. For example, pow (12, 2)
outputs the same value as the first cout line in the code.

STEP 10 The value of Piis also stored in the cmath header
library. It can be called up with the M_PI function.

Enter cout << M_PI; into the code and you get 3.14159; or you can
use it to calculate:

#include <iostream>
#include <cmath>
using namespace std;

int main O

double area, radius = 1.5;
area = M_PI * radius * radius;

cout << area << “\n”;

de
using namespace std;

"

3

4

50 vt matn() - |
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7 double area, radius = 1.5; SRS SR

8

9 area = M_PI * radius * radius;

10

1 cout << area <<
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User Interaction

There's nothing quite as satisfying as creating a program that responds to you. This

basic user interaction is one of the most taught aspects of any language and with it
you're able to do much more than simply greet the user by name.

HELLO, DAVE

You have already used cout, the standard output stream, throughout our code. Now you’re going to be using cin, the standard

input stream, to prompt a user response.
STEP 1 Anything that you want the user to input into the
program needs to be stored somewhere in the
system memory, so it can be retrieved and used. Therefore, any
input must first be declared as a variable, so it's ready to be used by
the user. Start by creating a blank C++ file with headers.

userinteraction.cpp X ’

ul #include e3

2 using namespace std;
3

4 int main()

5 df

6 |

7

8

9 |}

10

STEP 2 The data type of the variable must also match the
type of input you want from the user. For example,

to ask a user their age, you would use an integer like this:

#include <iostream>
using namespace std;

int main )

int age;

cout << “what is your age: “;

cin >> age;

cout <<”\nYou are “ << age << “ years old.\n”;

[ userinteraction.cpp % [

B #include <iostrea

2 using namespace std;

2

4 int main()

5

6 int age;

7 cout << "Wha

8 cin >> age;

9

10 cout << "\nYou ar << age << " years o "
13

12

13 }

14
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STEP 3 The cin command works in the opposite way from
the cout command. With the Ffirst cout line you're
outputting ‘What is your age’ to the screen, as indicated with the
chevrons. Cin uses opposite facing chevrons, indicating an input. The
input is put into the integer age and called up in the second cout
command. Build and run the code.

s |
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STEP 4

If you're asking a question, you need to store the
input as a string; to ask the user their name, you

would use:

#include <iostream>
using namespace std;

int main O
string name;
cout << “what is your name: “;
cin >> name;

13 3

cout << “\nHello, “ << name <<

well today?\n”;
3

. I hope you’re

]
userinteraction.cpp X

1 #include ea
using namespace std;

2

3

4 int main()

5

6 string name;

7 cout << "whe ane
8 cin >> pame;

9

10 cout << ' << pame << '
1%

12

13 }



STEP 5 The principal works the same as the previous code.
The user's input, their name, is stored in a string,
because it contains multiple characters, and retrieved in the second
cout line. As long as the variable ‘name’ doesn’t change, then you
can recall it wherever you like in your code

STEP 6

input to begin with. Let's assume you want the user to enter two
whole numbers:

You can chain input requests to the user but just
make sure you have a valid variable to store the

#include <iostream>
using namespace std;

int main )

g

int numl, numZ;

13

cout << “Enter two whole numbers: “;
cin >> numl >> num2;

13

cout << “you entered “ << numl << “ and “ <<

num2 << “\n”;

B

userinteraction.cpp
#include f
using namespace std;

int main()
int numl, num2;

cout << C
cin >> numl >> num2;

11 cout << << numl << << num2 <<

STEP 7 Likewise, inputted data can be manipulated once
you have it stored in a variable. For instance, ask the

user for two numbers and do some maths on them:

#include <iostream>
using namespace std;

int main O

X

float numl, num2;
cout << “Enter two numbers: \n”;
cin >> numl >> numZ;

cout << numl << “ + ¢

numl + num2 << “\n”;

B

<< num2 << “ is: “ <<

#include

using namespace std;
int main()
int numl, num2;

cout << t
cin >> numl >> num2;

NHDOO~NOWHWN

= 4 1

cout << numl << << num2 << << numl + num2 <<

<User Interaction

STEP 8 While cin works well for most input tasks, it does
have a limitation. Cin always considers spaces as a
terminator, so it's designed for just single words not multiple words.
However, getline takes cin as the first argument and the variable as
the second:

#include <iostream>
using namespace std;

int main O

{
string mystr;
cout << “Enter a sentence: \n”;
getline(cin, mystr);

3

cout << “Your sentence is:
characters long.\n”;

<< mystr.size() <<

3

—

#include €
using namespace std;
int main()

{

string mystr;
cout <<
getline(cin, mystr);

OO~ O HWN

10 cout << r
1
12

<< mystr.size() <<

STEP 9 Build and execute the code, then enter a sentence
with spaces. When you're done the code reads the
number of characters. If you remove the getline line and replace it
with cin >> mystr and try again, the result displays the number of
characters up to the first space.

STEP 10 Getline is usually a command that new C++
programmers forget to include. The terminating
white space is annoying when you can't figure out why your code
isn't working. In short, it's best to use getline(cin, variable) in future:

#include <iostream>
using namespace std;

int main O

{

string name;
cout << “Enter your full name: \n”;
getline(cin, name);

cout << “\nHello, “ << name << “.\n”;

}

userinteraction.cpp
#include e
using namespace std;

int main()

string name;
cout << " e C
getline(cin, name);

cout << << name <<

SDOENOU S WN -

-
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The Hobbit

released in
198z for
various platforms, Melbourne
House’s The Hobbit was a coding
work of genius., Developed by
Philip Mitchell and Dr. Yeronika
Megler, The Hobbit was unigquely
coded using a parser called
‘IThglish* which allowed the player
to enter full sentences, such as
“Take sword from Gandalf, and Rill
goblin with it.*

DID YOU KNOW...

Furthermore, each object in the
gate had a specific size, weight
and solidity; so if you sat on
a stool, and someche picked up
the stool or threw it, then your

You are in a narrow plLace with 3 dreadful

character would be taken along
with it. Also, in early wversions
of the game, the non-playing
characters would often move
around the map and capture and
kill each other before the player
had even reached that stage in
the game. There was ewven a
randomiser ewvent in place with
each start of the game, where

any character could pick up a
randow object frowm any location,
This weant that, potentially, it
was possible for Thorin to pick
you up and carry you for the
entire adwventure. Remarkable for
a gatme that took up less than g2KEB
of memory.

=

drop into a dim wvalley
R e e e o e e e e i e e e o

M
L
S
=

S

No time to sit down and start singing
about gold, Thorin.




<Did You Know...

rogram PY
gha%eng‘“

The Hobbit, a marvel in advanced
coding from 1982.
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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. Thing is, to learn from them as best you can.

X=MISTAKE, PRINTY

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, and
become a better coder. Everyone makes mistakes, even coders with over thirty years’ experience.
Learning from these basic, common mistakes help build a better coding foundation.

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

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 totalScore = 0;
write("Your total Score is: "+totalScore);

major pitfall is someone trying to learn o Yar points = 1023;
g h 2 var lives = 3;

too much, too quickly. So take coding in 3 var totalTime = 45;

small pieces and take your time. 4 write("Points: "+points);
5 write("Lives: "+lives);
6 write("Total Time: "+totalTime+" secs");
7 write("-——————m "y
8
9

//[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 PLAN AH EAD
through the sections of code that are causing problems;
also useful if you need to review an older piece of code.

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-
$endif depth code requires a good working plan to stick to and

- 0 help iron out the bugs.

C s :».;x p)

Loop unrolling. NERSHDENGTAUONS - T




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 BAC KU PS
user inputs and clearly state what's needed from them.

Always make a backup of your work, with a secondary
backup for any changes you've made. Mistakes can be

Enter an integer number

aswdfdsf ] rectified if there’s a good backup in place to revert to for
:°” hauelenterec krong tnput those times when something goes wrong. It's much easier
You have entered wrong input to start where you left off, rather than starting from the

R |

You have entered wrong input
sdfsdf213213123

You have entered wrong input
123234234234234234

You have entered wrong input
12

the number is: 12

beginning again.

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

SECURE DATA

often time-wasting. While it's equally rewarding to solve the IF you're writing code v‘%“ \&«/‘.
problem yourself, often the same code is out there on the to deal with usernames e ., O"&o /
Internet somewhere. Don't try and re-invent the wheel, look and passwords, or other By/o %%, S/
to see if some else has done it first. such sensitive data, b\ )

eI then ensure that the
4 ulty, o S
Slasen has-c}\hf,‘;tm;:\\ ;“:w = dataisn'tin cleartext.
refan e t\:..-“ Yy o Learn how to create
a function to encrypt

><a iy
><a e fanyo \\-buty
“-ss--.c‘z"{?i?,‘(mw:\m:-"- e T - .
sensitive data, prior to
feeding into a routine

-
> hretanga ol
1090, htm\vy
“W-ch TN Loge Toagae)
that can transmit or
store it where someone

-
may be able to get to
view it.

\ ' ') U

<
<
<
>

b d
-

HELP! MATHS

Asking for help is something most of us has struggled If your code makes multiple calculations then you need
with in the past. Will the people we're asking laugh at us? to ensure that the maths behind it is sound. There are

Am | wasting everyone's time? It's a common mistake for thousands of instances where programs have offered
someone to suffer in silence. However, as long as you ask incorrect data based on poor Mathematical coding, which
the in the correct manner, obey any forum rules and be can have disastrous effects depending on what the code is
polite, then your question isn't silly. set to do. In short, double check your code equations.

N ~
4 3
L

tack o
overflow set terminal x11

set output
Tagoed Guestons =l 915,002 o

nmax = 100

Related Tags complex (x, y) = x + {1, @} + y = {0, 1}
mandel (x, y, z, n) = (abs (z)> rmax || n>= 108)? n: mandel (x, y, z % z + complex (x, y), n + 1)

set xrange [-0.5:0,5]
set yrange (-0.5:0.5]
set logscale z
set samples 200
set isosample 200
B3 set pm3d map

set size square

b= #B#
splot mandel(-a/100,-b/100, complex(x,y),@) notitle

. J b

a 8 4 4
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