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Preface

This book is an introduction to the revolutionary Raspberry Pi computer and its
official operating system, Raspbian. Raspbian is a free, open source operating system
based on the extremely popular Debian Linux distribution. Raspbian has been
specifically customized for maximum performance on the Raspberry Pi.

After reading this book, you will be able to do the following:

* Set up and configure a Raspberry Pi from scratch

* Install and configure the Raspbian operating system

* Customize the desktop environment to suit your requirements and taste
* Install and manage software packages on your Raspberry Pi

You can get a good understanding of the capabilities of your Raspberry Pi and
Raspbian by taking a look at some of the other projects that are based on Raspbian.

What this book covers

Chapter 1, The Raspberry Pi and Raspbian, runs you through the history of the
Raspberry Pi and the different hardware and software components that make
up the Raspberry Pi.

Chapter 2, Getting Started with Raspbian, walks you through how to set up your
Raspberry Pi and how to load Raspbian onto your SD card.

Chapter 3, Starting Raspbian, walks you through the initial setup of Raspbian and
the Linux boot process.

Chapter 4, An Introduction to the Raspbian Desktop, details the Raspbian desktop and
runs you through the preinstalled software that is included with Raspbian.

Chapter 5, Installing Software on Raspbian, teaches you how to install software on
your Raspberry Pi using the different methods explained in this chapter.
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Chapter 6, The Console, takes you through the basic use of the bash console
in Raspbian.

Chapter 7, Other Linux Distributions Based on Raspbian, looks at several other
exciting projects that are based on Raspbian.

Appendix, References, lists a collection of links to the resources used in this book
and other interesting information.

What you need for this book

You will need the following in order to work with the examples in this book:

* A Raspberry Pi

* A 4GB or bigger SD card

* A USB keyboard and mouse

* A monitor (preferably with HDMI)

* An HDMI cable

* A micro USB phone charger as a power supply

All of these are available from element14. Don't forget to grab a cup of coffee!

Who this book is for

This book is written for beginners who wish to learn how to make the most out
of their Raspberry Pi and learn more about Raspbian, the official Linux operating
system for the Raspberry Pi.

Conventions

In this book, you will find a number of text styles that distinguish between different
kinds of information. Here are some examples of these styles and an explanation of
their meaning.

Code words in text, database table names, folder names, filenames, file extensions,
pathnames, dummy URLSs, user input, and Twitter handles are shown as follows:
"It is a software tool that actually installs a software package from a . deb file."

Any command-line input or output is written as follows:

sudo apt-get install apache2

[2]
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New terms and important words are shown in bold. Words that you see on the
screen, for example, in menus or dialog boxes, appear in the text like this: "Simply
select Mark and then click on Apply."

% Warnings or important notes appear in a box like this.

a1

~Q Tips and tricks appear like this.

Reader feedback

Feedback from our readers is always welcome. Let us know what you think about
this book —what you liked or disliked. Reader feedback is important for us as it
helps us develop titles that you will really get the most out of.

To send us general feedback, simply e-mail feedbackepacktpub.com, and mention
the book's title in the subject of your message.

If there is a topic that you have expertise in and you are interested in either writing
or contributing to a book, see our author guide at www.packtpub. com/authors.

Customer support

Now that you are the proud owner of a Packt book, we have a number of things to
help you to get the most from your purchase.

Errata

Although we have taken every care to ensure the accuracy of our content, mistakes do
happen. If you find a mistake in one of our books —maybe a mistake in the text or the
code —we would be grateful if you could report this to us. By doing so, you can save
other readers from frustration and help us improve subsequent versions of this book.
If you find any errata, please report them by visiting http: //www.packtpub.com/
submit-errata, selecting your book, clicking on the Errata Submission Form link,
and entering the details of your errata. Once your errata are verified, your submission
will be accepted and the errata will be uploaded to our website or added to any list of
existing errata under the Errata section of that title.

[31]
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To view the previously submitted errata, go to https://www.packtpub.com/books/
content/support and enter the name of the book in the search field. The required
information will appear under the Errata section.

Piracy

Piracy of copyrighted material on the Internet is an ongoing problem across
all media. At Packt, we take the protection of our copyright and licenses very
seriously. If you come across any illegal copies of our works in any form on
the Internet, please provide us with the location address or website name
immediately so that we can pursue a remedy.

Please contact us at copyright@packtpub.com with a link to the suspected
pirated material.

We appreciate your help in protecting our authors and our ability to bring you
valuable content.

Questions

If you have a problem with any aspect of this book, you can contact us at
questionsepacktpub.com, and we will do our best to address the problem.

[4]
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The Raspberry Pi and
Raspbian

In this chapter, you will learn about the Raspberry Pi, the Raspberry Pi Foundation
and Raspbian, the official Linux-based operating system of Raspberry Pi.

In this chapter, we will cover:

The Raspberry Pi

History of the Raspberry Pi
The Raspberry Pi hardware
The Raspbian operating system

Raspbian components

The Raspberry Pi

Despite first impressions, the Raspberry Pi is not a tasty snack. The Raspberry
Pi is a small, powerful, and inexpensive single board computer developed over
several years by the Raspberry Pi Foundation.

If you are a looking for a low cost, small, easy-to-use computer for your next project,
or are interested in learning how computers work, then the Raspberry Pi is for you.



The Raspberry Pi and Raspbian

The Raspberry Pi was designed as an educational device and was inspired by the
success of the BBC Micro for teaching computer programming to a generation. The
Raspberry Pi Foundation set out to do the same in today's world, where you don't
need to know how to write software to use a computer. At the time of printing, the
Raspberry Pi Foundation had shipped over 2.5 million units, and it is safe to say
that they have exceeded their expectations!

The Raspberry Pi Foundation

The Raspberry Pi Foundation is a not-for-profit charity and was founded in 2006 by
Eben Upton, Rob Mullins, Jack Lang, and Alan Mycroft. The aim of this charity is to
promote the study of computer science to a generation that didn't grow up with the
BBC Micro or the Commodore 64.

They became concerned about the lack of devices that a hobbyist could use to learn
and experiment with. The home computer was often ruled out, as it was so expensive,
leaving the hobbyist and children with nothing to develop their skills with.

[6]



Chapter 1

History of the Raspberry Pi

Any new product goes through many iterations before mass production. In the

case of the Raspberry Pij, it all began in 2006 when several concept versions of the
Raspberry Pi based on the Atmel 8-bit ATMega664 microcontroller were developed.
Another concept based on a USB memory stick with an ARM processor (similar to
what is used in the current Raspberry Pi) was created after that. It took six years of
hardware development to create the Raspberry Pi that we know and love today!

The official logo of the Raspberry Pi is shown in the following screenshot:

It wasn't until August 2011 when 50 boards of the Alpha version of the Raspberry

Pi were built. These boards were slightly larger than the current version to allow

the Raspberry Pi Foundation, to debug the device and confirm that it would all
work as expected. Twenty-five beta versions of the Raspberry Pi were assembled in
December 2011 and auctioned to raise money for the Raspberry Pi Foundation. Only
a single small error with these was found and corrected for the first production run.

The first production run consisted of 10,000 boards of Raspberry Pi manufactured
overseas in China and Taiwan. Unfortunately, there was a problem with the Ethernet
jack on the Raspberry Pi being incorrectly substituted with an incompatible part. This
led to some minor shipping delays, but all the Raspberry Pi boards were delivered
within weeks of their due date. As a bonus, the foundation was able to upgrade the
Model A Raspberry Pi to 256 MB of RAM instead of the 128 MB that was planned.
This upgrade in memory size allowed the Raspberry Pi to perform even more
amazing tasks, such as real-time image processing.

[71
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The Raspberry Pi is now manufactured in the United Kingdom, leading to the
creation of many new jobs.

The release of the Raspberry Pi was met with great fanfare, and the two original
retailers of the Raspberry Pi - Premier Farnell and RS components-sold out of the
first batch within minutes.

The Raspberry Pi hardware

At the heart of Raspberry Pi is the powerful Broadcom BCM2835 "system on a
chip". The BCM2835 is similar to the chip at the heart of almost every smartphone
and set top box in the world that uses ARM architecture. The BCM2835 CPU on
the Raspberry Pi runs at 700 MHz and its performance is roughly equivalent to a
300 MHz Pentium II computer that was available back in 1999.

To put this in perspective, the guidance computer used in the Apollo missions was
less powerful than a pocket calculator!

RCA VIDEO AUDIO LEDS

GPIO 256MB RAM
CPU & GPU

SD CARD POWER

Block diagram of the Raspberry Pi

The Raspberry Pi comes with either 256 MB or 512 MB of RAM, depending on
which model you buy. Hopefully, this will increase in future versions!

Graphic capabilities

Graphics in the Raspberry Pi are provided by a Videocore 4 GPU. The graphic
performance of the graphics processing unit (GPU) is roughly equivalent to the Xbox,
launched in 2011, which cost many hundreds of dollars. These might seem like very
low specifications, but they are enough to play Quake 3 at 1080p and full HD movies.

[8]
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There are two ways to connect a display to the Raspberry Pi. The first is using a
composite video cable and the second is using HDMI. The composite output is useful
as you are able to use any old TV as a monitor. The HDMI output is recommended
however, as it provides superior video quality. A VGA connection is not provided
on the Raspberry Pi as it would be cost prohibitive. However, it is possible to use

an HDMI to VGA /DVI converter for users who have VGA or DVI monitors.

The Raspberry Pi also supports an LCD touchscreen. An official version has not
been released yet, although many unofficial ones are available. The Raspberry Pi
Foundation says that they expect to release one this year.

The Raspberry Pi model

The Raspberry Pi has several different variants: the Model A and the Model B. The

Model A is a low-cost version and unfortunately omits the USB hub chip. This chip
also functions as a USB to an Ethernet converter. The Raspberry Pi Foundation has

also just released the Raspberry Pi Model B+ that has extra USB ports and resolves

many of the power issues surrounding the Model B and Model B USB ports.

Parameters | Model A Model B Model B+
CPU BCM2835 BCM2835 BCM2835
RAM 256 MB 512 MB 512 MB
USB Ports | 1 2 4
Ethernet 0 1 1
Ports
Price ~$25 ~$35 ~$35
(USD)
Available February 2012 February 2012 July 2014
since
Boards
Differences between the Raspberry Pi models
Did you know that the Raspberry Pi is so popular that if you search
¢ forraspberry pie in Google, they will actually show you results

for the Raspberry Pi!

[o]
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Accessories

The success of the Raspberry Pi has encouraged many other groups to design
accessories for the Raspberry Pi, and users to use them. These accessories range
from a camera to a controller for an automatic CNC machine. Some of these
accessories include:

Accessories Links

Raspberry Pi camera http://www.raspberrypi.org/tag/camera-board/
VGA board http://www.suptronics.com/RPI.html

CNC Controller http://code.google.com/p/picnc/

Autopilot http://www.emlid.com/

Case http://shortcrust.net/

Raspbian

No matter how good the hardware of the Raspberry Pi is, without an operating
system it is just a piece of silicon, fiberglass, and a few other materials. There are
several different operating systems for the Raspberry Pi, including RISC OS,
Pidora, Arch Linux, and Raspbian.

Currently, Raspbian is the most popular Linux-based operating system for the
Raspberry Pi. Raspbian is an open source operating system based on Debian,
which has been modified specifically for the Raspberry Pi (thus the name
Raspbian). Raspbian includes customizations that are designed to make the
Raspberry Pi easier to use and includes many different software packages out
of the box.

Raspbian is designed to be easy to use and is the recommended operating system
for beginners to start off with their Raspberry Pi.

Debian

The Debian operating system was created in August 1993 by lan Murdock and is
one of the original distributions of Linux.

As Raspbian is based on the Debian operating system, it shares almost all the
features of Debian, including its large repository of software packages. There are
over 35,000 free software packages available for your Raspberry Pi, and they are
available for use right now!

[10]


http://www.raspberrypi.org/tag/camera-board/
http://www.suptronics.com/RPI.html
http://code.google.com/p/picnc/
http://www.emlid.com/
http://shortcrust.net/

Chapter 1

An excellent resource for more information on Debian, and therefore Raspbian,
is the Debian administrator's handbook. The handbook is available at
http://debian-handbook.info.

Open source software

The majority of the software that makes up Raspbian on the Raspberry Pi is open
source. Open source software is a software whose source code is available for
modification or enhancement by anyone.

The Linux kernel and most of the other software that makes up Raspbian is licensed
under the GPLv2 License. This means that the software is made available to you at
no cost, and that the source code that makes up the software is available for you to
do what you want to. The GPLV2 license also removes any claim or warranty. The
following extract from the GPLV2 license preamble gives you a good idea of the
spirit of free software:

"The licenses for most software are designed to take away your freedom to
share and change it. By contrast, the GNU General Public License is intended
to guarantee your freedom to share and change free software--to make sure the
software is free for all its users....

When we speak of free software, we are referring to freedom, not price. Our General
Public Licenses are designed to make sure that you have the freedom to distribute
copies of free software (and charge for this service if you wish), that you receive
source code or can get it if you want it, that you can change the software or use
pieces of it in new free programs; and that you know you can do these things."

Raspbian components

There are many components that make up a modern Linux distribution. These
components work together to provide you with all the modern features you
expect in a computer.

There are several key components that Raspbian is built from. These components are:

* The Raspberry Pi bootloader
* The Linux kernel

* Daemons

e The shell

*  Shell utilities

[11]
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* The X.Org graphical server

* The desktop environment

The Raspberry Pi bootloader

When your Raspberry Pi is powered on, lot of things happen behind the scene. The
role of the bootloader is to initialize the hardware in the Raspberry Pi to a known state,
and then to start loading the Linux kernel. In the case of the Raspberry Pj, this is done
by the first and second stage bootloaders. The first stage bootloader is programmed
into the ROM of the Raspberry Pi during manufacture and cannot be modified. The
second and third stage bootloaders are stored on the SD card and are automatically
run by the previous stage bootloader.

The Linux kernel

The Linux kernel is one of the most fundamental parts of Raspbian. It manages
every part of the operation of your Raspberry Pi, from displaying text on the
screen to receiving keystrokes when you type on your keyboard.

The Linux kernel was created by Linus Torvalds, who started working on the kernel
in April 1991. Since then, groups of volunteers and organizations have worked
together to continue the development of the kernel and make it what it is today.

Did you know that the cost to rewrite the Linux kernel to where it
s was in 2011 would be over $3 billion USD?

The Linux logo is a penguin named Tux:

If you want to use a hardware device by connecting it to your Raspberry Pi, the
kernel needs to know what it is and how to use it. The vast majority of devices on
the market are supported by the Linux kernel, with more being added all the time.
A good example of this is when you plug a USB drive into your Raspberry Pi. In
this case, the kernel automatically detects the USB drive and notifies a daemon
that automatically makes the files available to you.

[12]
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When the kernel has finished loading, it automatically runs a program called init.
This program is designed to finish the initialization of the Raspberry Pi, and then
to load the rest of the operating system. This program starts by loading all the
daemons into the background, followed by the graphical user interface.

Daemons

A daemon is a piece of software that runs behind the scenes to provide the operating
system with different features. Some examples of a daemon include the Apache web
server, Cron, a job scheduler that is used to run programs automatically at different
times, and Autofs, a daemon that automatically mounts removable storage devices
such as USB drives.

A distribution such as Raspbian needs more than just the kernel to work. It also
needs other software that allows the user to interact with the kernel, and to manage
the rest of the operating system. The core operating system consists of a collection
of programs and scripts that make this happen.

The shell

After all the daemons have loaded, init launches a shell. A shell is an interface to
your Raspberry Pi that allows you to monitor and control it using commands typed
in using a keyboard. Don't be fooled by this interface, despite the fact that it looks
exactly like what was used in computers 30 years ago. The shell is one of the most
powerful parts of Raspbian.

There are several shells available in Linux. Raspbian uses the Bourne again shell
(bash) This shell is by far the most common shell used in Linux.

root@raspberrypi:™# apt-get install screen
Reading package lists... Done
Building dependency tree
Reading state information... Done
The following NEW packages will be installed:
screen
0 upgraded, 1 newly installed, © to remove and © not upgraded.
Need to get 616 kB of archives.
After this operation, 1,024 kB of additional disk space will be used.
Get:1 http://ftp.uk.debian.org/debian/ squeeze/main screen armel 4.0.3-1
6 kB]
Fetched 616 kB in O0s (1,194 kB/s)
Selecting previously deselected package screen.
(Reading database ... 49685 files and directories currently installed.)
Unpacking screen (from .../screen_%.0.3-14+b1_armel.deb) ...
Processing triggers for man-db ...
Processing triggers for install-info ...
Setting up screen (4.0.3-14+b1) ...
root@raspberrypi:™# screen bash

[13]



The Raspberry Pi and Raspbian

Bash is an extremely powerful piece of software. One of bash's most powerful
features is its ability to run scripts. A script is simply a collection of commands
stored in a file that can do things, such as run a program, read keys from the
keyboard, and many other things. Later on in this book, you will see how to use
bash to make the most from your Raspberry Pi!

Shell utilities

A command interpreter is not much of use without any commands to run. While
bash provides some very basic commands, all the other commands are shell utilities.
These shell utilities together form one of the important parts of Raspbian (essential
as without the utilities, the system would crash). They provide many features that
range from copying files, creating directories, to the Advanced Packaging Tool
(APT) - a package manager application that allows you to install and remove
software from your Raspberry Pi.

You will learn more about APT later in this book.

The X.Org graphical server

After the shell and daemons are loaded, by default the X.Org graphical server is
automatically started. The role of X.Org is to provide you with a common platform
from which to build a graphical user interface. X.Org handles everything from
moving your mouse pointer, listening, and responding to your key presses to
actually drawing the applications you are running onto the screen.

The desktop environment

It is difficult to use any computer without a desktop environment. A desktop
environment lets you interact with your computer using more than just your
keyboard, surf the Internet, view pictures and movies, and many other things.
A GUI normally uses Windows, menus, and a mouse to do this.

Raspbian includes a graphical user interface called Lightweight X11 Desktop
Environment or LXDE. LXDE is used in Raspbian as it was specifically designed
to run on devices such as the Raspberry Pi, which only have limited resources.
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Later in this book, you will learn how to customize and use LXDE to make the
most of your Raspberry Pi.

A screenshot of the LXDE desktop environment

Summary

In this chapter, you learnt what the Raspberry Pi is, about the Raspberry Pi Foundation
and its history. You also learnt the basic building blocks of an operating system in
general, and Raspbian in particular. In the next chapter, we will learn how to get

your shiny new Raspberry Pi up and running!

[15]






Getting Started with
Raspbian

Now that you know a bit more about Raspbian, it is time to get started. The first
thing that you need to do is plug in your Raspberry Pi and then install Raspbian
onto an SD card. This process is different from installing software onto your
Windows PC or Mac.

In this chapter, we will cover the following topics:

* SD card specifications
* Downloading Raspbian

* Imaging Raspbian onto your SD card

SD card specifications

It is recommended that your SD card has the following specifications:

Capacity At least 8 GB

Class Class 4 is minimum but class 10 is recommended

Make sure that you get the correct SD card. Raspberry Pi A and
% Raspberry Pi B both use a full-sized SD card. Raspberry Pi B+
"~ uses a mini SD card.

It is highly recommended that you don't run your Raspberry Pi without an SD card.
This is because all the hardware on your Raspberry Pi will not be set up correctly.
This might lead to the damage of your Raspberry Pi hardware.
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Downloading Raspbian

Now that you have got all the hardware, you need to get your Raspberry Pi up
and running. It is time to get the Raspbian image. You can download the Raspbian
image from several places. The easiest place from which you can download this is
directly from the Raspberry Pi Foundation website at http://www.raspberrypi.
org/downloads/.

—
@3 DOWNLOADS COMMUNITY HELP FORUMS RESOURCES Q

OPERATING SYSTEM IMAGES

Advanced users may wish to install a specific Operating Systermn image.

Download an image below and follow the image instaliation guides in our

documentation

RASPBIAN PIDORA

Debian Wheezy Fedora Remix

@ Download Torrent | B Download ZIP

@ Download Torrent | B Download ZIP

The official Raspbian download page

On this page, you will see links to all the official operating systems supported
by the Foundation. We are interested in the Raspbian image. If you are able to
download the image from a BitTorrent client, you can help the Foundation save
some bandwidth. If you can't do this, simply download the zip file.

At the time of writing this book, the latest version of Raspbian is based on Debian
Wheezy, which was released in January 2015. The download itself is just over 800
MB. When you have downloaded the file, you need to extract the image from the
zip file. How you do this depends on the operating system that you are running,.

You are now ready to image Raspbian onto your SD card.

Imaging Raspbian onto your SD card

The file that you have just downloaded is an exact replica of the all the contents of an
SD card. For this reason, you can't simply copy the file onto the SD card and be up and
running. To copy Raspbian onto your SD card, you need to write the image directly to
your SD card. The process to do this varies depending on your operating system.
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Writing the image using Windows

To write the Raspbian image to an SD card using Windows, you need a software
program that is capable of performing the task. There are several programs available,
but we will be using a program called Win32 Disk Imager. Win32 Disk Imager is an
open source tool designed to write image files to a removable storage device such as
an SD card or USB drive. You can get Win32 Disk Imager from http://sourceforge.
net/projects/win32diskimager/. Its icon will look like the following:

8

Win32Diskl ..

The steps to be performed for writing the image using Windows are as follows:

1. The first step is to insert the SD card into your computer.
2. You then need to download and install Win32 Disk Imager.

3. Once you have done this, you need to run the file that you have just
downloaded and install Win32 Disk Imager.

4. You need to run Win32 Disk Imager as an administrator. To do
this, right-click on the Win32DiskImager shortcut and click on
Run as Administrator.

5. Once you have launched Win32 Disk Imager, you should see the
following screen:

- Win32 Disk Imager = B
Image File Device
M
copy [] MD5Hash:
Progress
Version: 0.9.5 Cancel Re, = Exit

6. You now need to click on the folder button and browse to the Raspbian
image that you downloaded previously. At the time of writing this book,
the image file is called 2015-01-31-wheezy-raspbian.img. The file might
be compressed inside a zip file. If this is the case, you will need to extract
the . img file first.
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7. The next step is to make sure that you select the correct drive your
SD card, in the Device drop-down list.

It is really important to double-check that you have selected the
correct device, as you will be destroying all the files on the drive.
- You can make sure that you are selecting the correct disk by going
& into Windows explorer and making a note of the drive that matches
=" the size and label of the SD card you have just inserted.

It is a good idea to remove any other removable storage devices when
L you do this, as this will ensure that they are not selected by mistake.

8. When you are satisfied that you have selected the correct device, click on
Write. The write process will take a few minutes depending on the machine,
and it might be a good idea to grab a cup of coffee! When this is done, you
are ready to get started with your Raspberry Pi.

* Win32 Disk Imager = =[]
Image File Device
1s/2012-09-18-wheezy-raspbian/2012-03-18-wheezy-raspbian.img

|:| MDS Hash:
Progress

- . i
5.44016MB/=

Writing the image using Mac
You are able to write the image file that you downloaded from the Raspberry

Pi Foundation using Mac OS X. You don't even need to install any additional
software onto your Mac to do this.

These instructions are for OS X 10.10 (Yosemite), but they will also work on
previous versions of OS X.

The steps to be performed for writing the image using Mac are as follows:

1. First, you need to insert your SD card into your Mac and ensure that all
other removable storage devices are unplugged so that they don't get
erased by mistake.

[20]
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2. Now that the SD card is inserted, we need to find out what internal device
name has the operating system given to the SD card. The device name will
be in the form /dev/diskx. We do this by clicking on the Apple symbol in
the top-left corner and selecting About this Mac, as shown here:

{ ¥ Finder File Edit View Go Window Help

About This Mac
Software Update...
App Store...

System Preferences...
Dock 4

Recent Items >
Force Quit Finder Rt dol

Sleep
Restart...
Shut Down...

Log Out William Harrington... {+3#Q .

3. Now, you need to select System Report... as shown in the
following screenshot:

Displays Storage Memory Support  Service

OS X Yosemite

Version 10.10

MacBook Pro (15-inch, Early 2011)
Processor 2.2 GHz Intel Core i7

Memory B GB 1333 MHz DDR3

Startup Disk

Graphics Intel HD Graphics 3000 512 MB
Serial Number

System Report... Software Update...

™ and & 198:3-2014 Apple Inc. All Rights Reserved. License Agresment

4. You will then see the system report on your screen. If your Mac has an
internal SD card reader, you need to select Card Reader on the left-hand
side of the screen.

5. If you are using a USB-to-SD card reader, you need to select USB and then
find your SD card reader in the list.
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6. After you have selected the SD card, look at the bottom of the page for BSD
Name. It will be something similar to disk?2 (in this case, disk2s1). This name
is the internal name that the OS X kernel gives the SD card.

If there are other partitions in the card, they will be listed as diskXs1, diskXs2, and
so on. We only need the diskX part.

! 0
[ JoN ) MacBook Pro
¥ Hardware Built in SD Card Reader:
ATA Vendor D Ox14e4
) ‘endor |D: x14e
Audio Device ID: Ox16bc
Bluetooth Subsystem Vendor ID: Ox14e4
Camera Subsystem 10: 0x0000
Card Reader Revision: O0x0010
: " Link Width: =1
D?agnost |c.s Link Speed: 25GT/s
Disc Burning
Ethernet Cards SDHC Card (Class 4):
Fibre Channel
FireWire Product Name: O?APPSD
Graphics/Displays panufacturer 1D: o
I H |
Hardware RAID Serial Number: 310378499
Memaory Manufacturing Date:  2013-10
PCI Specification Version: 2.0
Parallel SCS1 Capacity: 4.09 GBE (4,080,446 400 bytes)
P Removable Media: Yes
awer BSD Name: disk2
Printers Partition Map Type: MER (Master Boot Record)
SAS S M.AR.T. status: Not Supported
SATA/SATA Express wggcs:
sPl Available: 4.08 GB {4,080,525,312 bytes)
Storage Capacity: 4.09 GB {4,089,373,696 bytes)
Thunderbolt Writable: s
USB File System: MS-DOS FAT32
BSD Name: disk2s1
v
Net:fork " Mount Point:  /Volumes/SD
frewa Content: Windows_FAT_32
Locations Volume UUID: 9ABSTCF4-524C-3896-87B5-5D589DEESBO2
Volumes
WWAN
Wi-Fi
=, William's MacBook Pro » Hardware » Gard Reader |

Now that we have the BSD name of the SD card, we need to make sure that none of
the partitions on the SD card are mounted, but we don't want to eject the card either.
By using Disk Utility, we can do this as follows:

1. First, we need to open up Disk Utility. You can find Disk Utility by
navigating to Applications | Utilities.
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e0e SD
A 9 O o | [ =
Verify Info Burn Unmount Eject Enable Journaling MNew Image Ceonvert Resize Image Leg
—— st A Erase RAID Restore
. Williams Laptop w

L__i Williams Laptop If Aepair Disk is unavailable, click Verify Disk. If the disk needs repairs, you'll be given

instructions for repairing the disk from the Recovery HD.

—
L 4.09 GB Apple SDXC Re... If you have a permissions preblem with a file installed by the 0% X installer, click Repair

m_ nisk Permissions.

Help

(&M a

Open “SD”

Unmount “SD" Show details
Eject “SD”

Reveal “SD" in Finder

Verify Disk

Repair Disk

Mount Point : /Volumes/SD Capacity : 4.09 GB (4,069,373,696 Bytes)
Format : M5-DOS (FAT32) Available : 4.08 GB {4,080,525,312 Bytes)
Owners Enabled : No Used : B52 KB (851,968 Bytes)
Number of Folders : 0 Number of Files : 0

2. Once you have opened up Disk Utility, you will find your SD card on
the left-hand side in the list of devices. You need to right-click on every
partition in the list and select Unmount. This will stop the operating
system from using the partition. If you don't do this, you will get a Device
in use message when you actually write the image to the SD card.
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3. Now, you are finally ready to write the Raspbian image to your SD card. To do
this, fire up Terminal. You will find it in the Utilities tab under Applications.

@ Desktop — bash — 154x43

Last logim: Wed Jul 23 14:48:53 on ttys@ea
Williams-MacBook-Pro:~ william$ cd Desktop/
IWilliams—l‘-‘lacBook—Pro:Desktop william$ sudo dd 1f=2814-@6-2@-wheezy-raspbian.img of=/dev/disk2

As OS X is based on the BSD operating system, we have access to all of its utilities. We
are going to use a utility called Disk Dump (dd) to actually write the image file to our
SD card. The dd utility is designed to read and write raw data from devices and can be
used for anything from copying hard drives to writing images to SD cards.

1. Once you have opened Terminal, you need to change to the directory that
contains the image file. In this case, it is the Desktop folder, cd Desktop.

2. We then run the actual command to write the image to the SD card,
substituting 2015-01-31-wheezy-raspbian. img with the name of your
Raspbian image file, and diskX with the BSD name that you found in the
previous steps:

sudo dd bs=1m if=2015-01-31-wheezy-raspbian.img of=/dev/diskX

This command runs the dd command as a super user. The dd command
reads the image file 2015-10-31-wheezy-raspbian.img and writes it to
the SD card. It writes the data in chunks of one megabyte.

3. You will be asked for your administrator's password when you run this
command. This command will take anywhere up to half an hour to write
the image to your SD card, depending on its speed.

When this is done, insert the card into your Raspberry Pi and you are ready to go.

Writing the image using Linux

The process of writing the Raspbian image that you have just downloaded using
Linux is straightforward. As mentioned, there are many different distributions of
Linux. The steps that follow are tested on Ubuntu, a distribution of Linux that, like
Raspbian, is based on Debian. As mentioned previously, make sure that all your
removable storage devices are unplugged so that they are not accidently erased.
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The first thing that we need to do is launch a terminal. A terminal is available in all
the different Linux environments. In the case of Ubuntuy, it is called Terminal. The
following screenshot shows you how to find the terminal application in the latest
version of Ubuntu:

@

B (@ terminal

kii Applications

Terminal

I Files & Folders

Now that you have launched the terminal, you need to gain root permissions
as follows:

1. The easiest way to do this is to run the following command:

sudo -i

2. sudo gives administration permissions to any program that you run in
the terminal. This is necessary as writing the image to your SD card is
an operation that can affect all the users. sudo is discussed further later
in this book. You will see a terminal similar to what is shown in the
following screenshot:

@ S & root@ubuntu: ~

root@ubuntu:~#
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3. Now you are ready to find out the device name of your SD card. To do this,
run the df command. The df command allows you to find out how much
storage is available for each storage device that is attached to your computer.
We need to run the following command:

df -h

4. The following screenshot shows the output:

@ S E root@ubuntu: ~

root@ubuntu:~# df -h

Filesystem Size Used Avail Use% Mounted on
Jdev/sdal 756 12G 606 /

none 4.0K 8 4.0K % [sys/fs/cgroup
udev 1.96 4.8K 1.9G % [dev

tmpfs 386M 1.5M 384M % /run

none 5.6M 6 5.0M % /run/lock

none 1.9G 152K 1.9G % /run/shm

none 100M 48K 100M % /runfuser

Jdev/sdb1 3.96G 1.3G 2.6G % /media/pr/80F1-8EA7
root@ubuntu:~# I

The results obtained by running the df -h command are shown in the preceding
screenshot. We can see that in this case, the SD card we are using is /dev/sdb1.

If your machine has a built-in SD card reader, this can be called /dev/mmcblkop1l.
Regardless of the device name, we only need the first part of the name. In the
preceding example, we will use /dev/sdb, or in the case of /dev/mmcblkopl,

we will use /dev/mmcblk0. An easy way to double-check whether you have
chosen the correct device is to check the size.

Now that you have got the name of your device, you need to unmount the SD card.
To do this, we will use the unmount command. We do this by running the following
command in your terminal for the device name that we just found:

umount /dev/sdbl

Now we are finally ready to write the image to our SD card. To do this, we need

to change into the directory in which you have downloaded the Raspbian image.
We then run the dd application. As mentioned in the previous section, the dd utility
is designed to read and write raw data from devices and can be used for anything
from copying hard drives to writing images to SD cards. The following command
runs the dd command as a super user:

cd Desktop
dd bs=1m if=2014-06-20-wheezy-raspbian.img of=/dev/sdbl
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The dd command reads the image file 2015-01-31-wheezy-raspbian. img and
writes it to the SD card. It writes the data in chunks of one megabyte.

This command can take anywhere from a few minutes up to half an hour,
depending on the size of your SD card. When this is done, insert the SD card
into your Raspberry Pi and you are ready to go.

Summary

In this chapter, you learned where to download the Raspbian image from. You also
stepped through how to write the Raspbian image to your SD card using several
different operating systems. The next chapter will show you how to set up your
Raspberry Pi and configure Raspbian.
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This chapter will run you through how to set up your Raspberry Pji, start Raspbian
for the first time, and configure your camera if you have one.

In this chapter, we will cover the following topics:

The different types of Raspberry Pi

Plugging in your Raspberry Pi

Booting your Raspberry Pi for the first time
The Raspberry Pi Software Configuration Tool
Finishing up

Troubleshooting common problems

By the end of this chapter, you should have your Raspberry Pi up and running.

Raspberry Pi Model A and Raspberry Pi
Model B

The Raspberry Pi A and Raspberry Pi B models are the original versions of
Raspberry Pi:

GPIO  256MBRAM
CPU & GPU
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Raspberry Pi A+
Raspberry Pi A+ is the latest version of Raspberry Pi. Raspberry Pi A+ has a
couple of differences from the previous version of Model A. The following
are the major differences:

* Raspberry Pi A+ uses a micro SD card

e Ithas alarger, 40-pin I/O connector

*  You now need an adaptor cable if you want to use the AV output to

connect your Raspberry Pi A+ toa TV.
The Raspberry Pi A+ is shown below:

Raspberry Pi B+
The Raspberry Pi B+ is the other latest update of Raspberry Pi. Raspberry Pi B+ has
a couple of differences from previous versions. These are the major differences:

* Raspberry Pi B+ uses a micro SD card

e Ithas alarger, 40-pin I/O connector

*  You now need an adaptor cable if you want to use the AV output to
connect your Raspberry Pi B+ toa TV

* Raspberry Pi B+ has a total of four USB ports instead of two
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The Raspberry Pi B+ is shown below:

4x USB in a line
Shinier Pi Logo 40 GPIO Pins

Blinky
Lights

Micro
5D Card

Power Combined
Hera AV Port

Plugging in your Raspberry Pi
It is really easy to plug in your Raspberry Pi and get it up and running. You will
need a couple of things, as follows:

Power supply

Keyboard and mouse

Network connection

Let's go through these in detail.

Power supply

Raspberry Pi is really easy to power. It runs on a standard 5V micro USB supply.
If you have a mobile phone charger with micro USB, then you should be able to
use this in order to run your Raspberry Pi. You can also use a micro USB cable
that is plugged into a USB phone charger.

We recommend that you use a dedicated micro USB power supply rather than a

USB cable for maximum reliability. These will be available at the retailer from

who you bought your Raspberry Pi.

It is important that the power supply be capable of supplying at least 1 amp. Anything

less than this and you might run into intermittent resets and other problems.
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Monitor

To make the most of your Raspberry Pi, you need a monitor. Raspberry Pi
supports two different types of monitors:

* HDMI: This is a modern connector that supports the sending of both
high-definition video and audio through one cable. All modern TVs
and more and more computer monitors support HDMI.

* AV: This is an older standard that lets you connect your Raspberry Pi to
an older TV. Both Raspberry Pi A and B have a standard AV connector at
the side. If you have a Raspberry Pi A+ or B+ you can see that the AV
connector is now built into the headphones connector, and you will need
to buy an adaptor to be able to connect to your TV.

When you connect your Raspberry Pi to your monitor, it is important to make sure
that you select the input on your monitor as the input you are using.

It is important to remember that you don't need a monitor to operate a Raspberry
Pi once you have it up and running. It is, however, quite difficult to initially
configure your Raspberry Pi without one.

Keyboard and mouse

A Raspberry Pi supports almost all USB keyboards and mouse. If you have a
Raspberry Pi A or B, these will take both the USB ports that you have. Unless

you have a Raspberry Pi B+ with four USB ports, we highly recommend that you
plug a USB hub into your Raspberry Pi so that you have a few extra USB ports
that you can use. You can check whether your keyboard and mouse are supported
by going to http://elinux.org/RPi_USB_Keyboards.

SD card

You have already prepared an SD card in the previous chapter with Raspbian on it.
You will need to plug this SD card into the Raspberry Pi. Make sure that you don't
unplug the SD card while the Raspberry Pi is running.

Network connection

To be able to make the most of your Raspberry Pi, you will need a connection to the
Internet. Raspberry Pi B and B+ both come with an Ethernet connector with which
you can plug your Raspberry Pi into your router. To connect your Raspberry Pi

to the Internet using Wi-Fi, you will need a USB to Wi-Fi adaptor. If you want to
connect a Raspberry Pi A or A+ to the Internet using Wi-Fi, you will need to use

a powered USB hub.
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Plugging in your Raspberry Pi

Booting your Raspberry Pi for the first
time

Now that you have everything ready, it is time to turn on your Raspberry Pi. The
first thing that you need to do is make sure that your monitor is set to the correct
input. This is important if you want to use HDMI, because if your Raspberry Pi
doesn't detect an HDMI monitor during the boot process, it will automatically
use the default AV out.

The bootloader

When you power on your Raspberry Pi, you will see the Raspberry Pi boot screen.

The Raspberry Pi bootloader

If you see this, it means that all the bootloader files on your SD card have been
found and the appropriate monitor has successfully been detected. If you don't
see this, then make sure that all the cables are plugged in, your monitor or TV is
on the correct input, and you have imaged the SD card correctly.
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The Linux kernel

The next step in the boot process is the initialization of the Linux kernel. The Linux
kernel is contained inside the kernel . img file on your SD card.

ile yle concurrent boot in runlevel S.
ting the hotplug events dispatcher: udevdudevd[114]1: starting version

hotplug events.
unload modversions ARMuG6 ' should be
ion me 4

done.

...done.
: (none).
done
nted, Opts: (null)
le d_page ! version magic 9+ preenpt mol
mod_unload ARMuE

Booting Raspbian

You will see a screen similar to the preceding screenshot as your Raspberry Pi boots
up. The first boot process will take a bit longer than subsequent boots. As this is

the first time that your Raspberry Pi has booted up, it will automatically load the
Raspberry Pi Software Configuration Tool.

You can use this tool to configure different parts of your Raspberry Pi.
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The Raspberry Pi Software Configuration
Tool

The Raspberry Pi Software Configuration Tool is designed to be an easy and
intuitive way to set up your Raspberry Pi. It is automatically launched when
your Raspberry Pi is powered on for the first time.

| Raspberry Pi Software Configuration Tool (raspi-config)
Setup Options

1 Expand Filesystenm Ensures that all of the 5D card s
Z Change User Password Change password for the default u
3 Enable Boot to Desktop-Scratch Choose whether to boot into a des
4 Internationalisation Options Set up language and regional sett
5 Enable Camera Enable this Pi to work with the R
6 Add to Rastrack fidd this Pi to the online Raspber
7 Duerclock Configure overclocking for your P
8 Advanced Options Configure advanced settings

9 About raspi-config Information about this configurat

<Select> <Finish>

The Raspberry Pi Software Configuration Tool

The Raspberry Pi Software Configuration Tool is extremely easy to use. To move
between menus, use the arrow keys and the Tab button. To select a menu, simply
press the Enter key.

You can run the Raspberry Pi Software Configuration Tool whenever you want
by running the following command:

raspi-config
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Setting up the Raspberry Pi

Now that your Raspberry Pi has launched the Raspberry Pi Software Configuration
Tool, it is time to use it to get your Raspberry Pi up and running,.

Resizing the root filesystem of your
Raspberry Pi

The first thing that you need to do is expand the filesystem of your Raspberry Pi
to the full size of your SD card. If you don't do this, you won't be able to use the
rest of the storage on your SD card.

To do this, make sure that the Expand Filesystem option is selected. Now, simply
press the Enter key. Your root partition that stores the Raspbian operating system will
now be enlarged to the size of the SD card. You will then see the following menu:

Root partition has been resized.
The filesystem will be enlarged upon the next reboot

This message indicates that you have successfully resized your root partition

Changing the default password for the
Raspberry Pi

The default user password for Raspbian is pi. This is not very secure and you might
want to change this to something else. The Raspberry Pi Software Configuration
Tool makes it extremely easy to do this.

1. Select the Change User Password option and then press Enter.
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2. Now, you will see the first step to changing your password. When you
are ready, press <ok>:

You will now be asked to enter a new password for the pi
user

The first step to changing your password

3. You will then be prompted to enter your password. You won't see anything
appearing as you type.

4. When you have finished entering your password, press Enter; type it again
and press Enter. Make sure that you don't forget your password, as you will
need it to install any new software onto your Raspberry Pi.

©onew LMIX

ype new LUNIX
Changing the password

Enable boot to Desktop/Scratch

Raspbian has several different interfaces that you can make use of in your
Raspberry Pi, such as a graphical desktop environment, Command Prompt,
and the programming language called Scratch.
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We recommend that you select the Desktop Login option so that you can make
use of the graphical interface that is included in Raspbian. You can use Command
Prompt and the Scratch language from the graphical interface. The default option
is to use Command Prompt when your Raspberry Pi boots up.

Chose boot option

Console Text console, requiring login (default)
p pi' at the grap
Scratch Start the Scratch programming environmen

=Cancel=>

Internationalisation Options

By default, Raspbian is configured for use in the United Kingdom. For those who
aren't in the United Kingdom, you need to configure Raspbian to use the correct
time zone, keyboard layout, and regional settings.

| Raspberry P1 Software Configuration Tool (raspi-config) |

Internationalisation Options

I1 Change Locale Set up La nd C
I2 Change Timezons Set up timezone to match your Llocation
I3 Change Keyboard Layout Set the keyboard layout to match your keyboard

<Select= <Back=>

Internationalisation options in the Raspberry Pi Software Configuration Tool

Adding your locale

A locale is used to define which language Raspbian will use to display dates,
numbers, currencies and so on. By default, the locale setting for your Raspberry
Pi is the United Kingdom.
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It is really easy to change the locale to your own country. To do this, select the
Change Locale option.

| configuring locales }|
Locales are a framework to switch between multiple languages and allow users to use their language,
country, characters, collation order, etc.

Please choose which locales to generate. UTF-8 locales should be chosen by default, particularly for
new installations. Other character sets may be useful for backwards compatibility with older systems
and software.

Locales to be generated:

<0k =Cancel=

Selecting your locale

You can select multiple locales for your Raspberry Pi. In Australia, we would select
the en_AU locale. If you were in the United States, you would select en_US.

Selecting your time zone

The Raspberry Pi Software Configuration Tool also makes it easy to select
your time zone. By default, this is set to UTC. If you want the correct time to
be displayed on your Raspberry Pi, you need to change your time zone.

- - | Configuring tzdata | - - - -
Please select the geographic area in which you live. Subsequent configuration questions will narrow
this down by presenting a list of cities, representing the time zones in which they are located.

Geographic area:

Africa
America
Antarctica
Australia
Arctic Ocean
Asia

Atlantic Ocean

Europe

Indian Ocean
Pacific Ocean
System V timezones

=Cancel=

Selecting the time zone
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To choose your time zone, select the region of the world you are in and press Enter.
You can then select the city nearest to you and press Enter.

Changing your keyboard

By default, Raspbian expects you to use a keyboard designed for use in the United
Kingdom. If you don't use a United Kingdom keyboard, many of the keys on your
keyboard won't work as expected.

In order to tell Raspbian to use the correct keyboard, select Change Keyboard Layout.

Selecting the keyboard

If your keyboard isn't listed, go to the Generic 101-key PC keyboard option and
press Enter. Depending on your location, you should be able to find a generic
keyboard that will work for your country. For example, in the Unites States or
Australia we would select an English (US) keyboard.
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Selecting the default keyboard layout

After you've selected the keyboard, you will be asked which key you want to use
as an AltGr key. An AltGr key is used in some languages to provide additional
characters that aren't on the keyboard.

It is generally safe to select The default for the keyboard layout option.

Selecting the AltGr key
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The final step to configuring your keyboard is to select which key you would like
to use as the Compose key.

A Compose key lets your Raspberry Pi interpret a combination of keys as a single
key press. This isn't normally needed, and it is safe to select the default option of
No compose key.

| Configuring keyboard-configuration |
The Compose key (known also as Multl _key) causes the computer to interpret the next few keystrokes as
a combination in order to produce a character not found on the keyboard.

On the text console the Compose key does not work in Unicode mode. If not in Unicode mode, regardless
of what you choose here, you can always also use the Control+period combination as a Compose key.

Compose key:

Fught ALt (Altcr)
Right Control
Right Logo key
Menu key

Left Logo key
Caps Lock

<0Ok= <Cancel=>

Selecting the default compose key

Enabling the Raspberry Pi camera

Raspberry Pi can be equipped with a camera. By default, it is disabled unless you
have connected a camera and want to use it. To enable your Raspberry Pi camera,
select the <Enable> option in the Raspberry Pi software configuration

Enable support for Raspberry PL1 camera?

<Enable=

Enabling your Raspberry Pi camera
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Adding to Rastrack

Rastrack is a not-for-profit website that maps many of the Raspberry Pis around the
world. If you want to include your Raspberry Pi on the map, select Add to Rastrack
and enter your e-mail address.

You can see where some of the other Raspberry Pi boards are in the
s world by going to http://rastrack.co.uk/.

Enabling SSH

One other useful customization that you can do in the Raspberry Pi Software
Configuration Tool is to enable the SSH server. SSH is a secure protocol that, among
other things, allows you to access Command Prompt of your Raspberry Pi remotely.

You can enable SSH by selecting Advanced Options in the Raspberry Pi Software
Configuration Tool. Once there, select A4 (SSH) and press Enter. Select Enable SSH
and you are done. This enables you to remotely access your Raspberry Pi using an
SSH client, such as PuTTY and to copy files to your Raspberry Pi.

Finishing up

Now that you have customized your Raspberry Pij, it is time to start using your
Raspberry Pi. To do this, you need to exit the Raspberry Pi Software Configuration
Tool by selecting Finish. You will be asked to reboot your Raspberry Pi. Select Yes
and your Raspberry Pi will reboot and load the graphical interface, which is ready
to go. Remember that you can always rerun the Raspberry Pi Software
Configuration Tool by running the following command:

sudo raspi-config

Common problems

The most common problems that people face with their Raspberry Pi come down
to the power supply they are using. If your Raspberry Pi is behaving strangely,
then we recommend that you try a different power supply. A good quality supply
is recommended as the Raspberry Pi is susceptible to electrical noise.

It is also a good idea to check whether you have imaged your SD card correctly.
It is OK to image the SD card again.
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Another common problem that people have when they are setting up their
Raspberry Pi for the first time is they select the wrong input on their monitor.
When a Raspberry Pi boots, if it cannot find an HDMI monitor attached, it will
automatically use the component output. The easiest way to stop this from
happening is to make sure that the input on your monitor or TV is set to the
correct input before your Raspberry Pi is turned on.

Summary

This chapter walked you through how to set up your Raspberry Pi and configure
Raspbian for your region and keyboard. You also learned some of the potential
problems that you might experience when you are setting up your Raspberry Pi.

In the next chapter, we will cover the Raspbian desktop environment.
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Raspbian Desktop

Now that you have got your Raspberry Pi set up and Raspbian configured, it is time
to start using Raspbian on your Raspberry Pi! The Raspbian desktop is a simple,
customizable, and easy-to-use desktop environment. This chapter will run you
through how to customize it and some of the applications that are included with it.

We will cover the following topics in this chapter:

The Raspbian desktop

An introduction to the Linux filesystem
A tour of the Raspbian desktop

Virtual desktops

Network management with Raspbian
Customizing your Raspbian desktop
Preinstalled software

File management in Xfce



An Introduction to the Raspbian Desktop

The Raspbian desktop

The Raspbian desktop is very similar to many other desktop environments,
such as the Windows desktop. Raspbian is packed with heaps of educational
and programming tools out of the box.

k- 0

Shutdowr Epiphany Wab welfrarn

Lol

IoLE Mathernatics

OCRY

The Raspbian desktop

To be able to make the most of the desktop environment, you need to have a
computer mouse connected to your Raspberry.

The Raspbian filesystem

Before we go any further, it is important to get a good understanding of how files
and storage are organized on a Linux-based operating system such as Raspbian.

It won't take you long if you are used to using Windows to realize that all your
files are organized differently. Gone are the drive letters that you used to access
all the different storage attached to your computer. Linux, like its cousins Unix
and Berkeley Software Distribution (BSD), from which Mac OS X is derived,
organizes everything within a filesystem hierarchy.

This filesystem hierarchy starts from one place, the root directory: /. Every file
and device in Linux is contained within this single hierarchy.

[46]




Chapter 4

An example of how this works is the /media folder. By default, if you plug a
USB drive into your Raspberry Pi, Raspbian will automatically create a folder
inside /media. This folder will represent the contents of your USB drive. If you
have more than one storage device attached, they will all appear in /media.

A simple way to think about this is described in the Linux Documentation
Project (http://www.tldp.org/):

"On a UNIX system, everything is a file; if something is not a file, it is a process."

There are many different directories in a modern Linux distribution such as Raspbian
that are required for it to operate. These are detailed in the following table:

Directory Description

/ The root of the Linux filesystem.

/bin This contains programs required to boot and use Raspbian.

/dev All the devices attached to our Raspberry Pi are available here.
The devices are represented as special files, for example sdal
and null.

/etc This contains the configuration files for all the different
software packages.

/home Every user in the system has a folder in /home. This helps you
keep each user's folders together.

/1ib Software libraries contain shared code that is shared between
multiple applications. These files end in . so and are stored in
this folder.

/mnt and /media | Any other filesystems that are attached to the Raspberry Pi are
available inside these folders.

/opt Software that is not installed by default with Raspbian will
often be installed in this folder.

/proc All the files inside the /proc folder are special files that allow
access to various statistics and configurations in the Linux
kernel.

/sbin Any software applications that are used by system
administrators to manage the system are stored inside this
folder.

/tmp Any temporary files that are used in the running of Raspbian
are normally stored in /tmp. These files are normally deleted
on reboot.

/usr Any application that a normal user would install or use
are installed inside this folder with their libraries and
documentation.
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Directory Description

/var /var contains all the logs and other files that are constantly
changing on your Raspberry Pi.

/root This folder is similar to the /home, but only contains files for
the root user.

/boot This folder contains the configuration files that your Raspberry
Pi uses to boot.

A tour of the Raspbian desktop

There are several parts that make up the Raspbian desktop. These are the desktop,
bottom panel, main menu, and panel items.

The desktop

The desktop is the main part of the screen that you see when you aren't running
any programs. By default, the background image is the Raspberry Pi logo, but
you will be able to change this to anything you want.

The desktop also contains all the desktop icons. The icons can be selected
and dragged around the desktop. These icons start various programs when
double-clicked and the icons can be moved around.

Dabiarn

Fafarance

The Raspbian desktop

The bottom panel

At the bottom of the Xfce desktop, there is the taskbar. The taskbar displays all
the open programs that you are running. It also contains the main menu and
many panel items.

The bottom panel
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On the left and right-hand sides of the bottom panel, there are several different
panel items. The panel items perform various functions, such as opening a web
browser or minimizing all Windows.

Some panel items

The default panel items perform the following tasks:

Icon Task

This opens a file manager

This opens the default web browser

This minimizes all the windows on the screen

This helps you switch between virtual desktops

fooo

The main menu

In the bottom-left corner of the screen is the main menu. This menu contains many
of the different programs that are preinstalled in Raspbian. These programs are split
into different categories, as shown in the following screenshot The main menu is
very similar to the Start menu in Microsoft Windows.

Iy V)
» Accessories 3
i/ Education 3
&) Games 4
% Graphics »
@ Internet 3
& Other 3
& Pregramming »
& Sound & Video 3
. Systern Tools 3
»

Preferences

Run

& Logout

The main menu

Panel items

Panel items are small, interactive displays and buttons that show you important
information without having to open a program.
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By default, Raspbian includes four panel items in the bottom-right corner of the
screen. These are as follows:

* CPU usage indicator
e (Clock
e Screen lock button

e Power button

We can see some default panel items in the following screenshot:

Virtual desktops

Virtual desktops are really interesting additions to Xfce that aren't available by
default on Windows or Mac OS X.

Mac OS X includes Spaces (multiple desktops), however it is disabled
by default. You are able to get virtual desktops in Windows using
third party software such as VirtualWin.

Virtual desktops are basically like other virtual screens where you can switch

back and forth between your open programs. You are able to lay out all your

open programs on different virtual desktops, and then go back and forth between
these virtual desktops by clicking on the virtual desktop panel item. Each of these
desktops can have different backgrounds and panels. You are able to move between
Windows using the ALT + TAB keys on the keyboard.

ﬁ ot £ i Tharme Mouts Curior [Fant |Cthar
Proiew of the selected widget styls
IDLE
Ble Edt Help
O € 000
Australa L
ocR’
Pesaurces ik
Google Search | F'm Feeling Lucky @\J
cratch

Dol for: Saen

E Bbout £ Chene

I~

Two Raspbian desktops
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You can create as many virtual desktops as you want using the Openbox
Configuration Manager. These desktops can have names so you can keep
track of where all your applications are.

Network management with Raspbian

To make the most of your Raspberry Pi, it needs to be connected to the Internet.
You can do this in two ways: using an Ethernet cable or by Wi-Fi. Raspbian does

a good job of automatically configuring its network settings for you, but sometimes
you need to give it a helping hand.

Unfortunately, Raspbian doesn't include a graphical interface that lets you configure
your network connections. You are able to configure your network interfaces manually
using a text editor, or you can install a graphical interface to do this.

Connecting your Raspberry Pi to an Ethernet

network

The Raspberry Pi Model B and Model B+ have an onboard Ethernet port. By default,
Raspbian is configured to automatically get an IP address from a DHCP server on
your network.

Sometimes, you might want to manually assign an IP address to your Raspberry
Pi. This is done by editing a file called interfaces. To edit this file, you need to
open up a console. The exact steps to do this are given in Chapter 6, The Console
The command you need to run is as follows:

sudo nano /etc/network/interfaces

This will launch the nano text editor. The interfaces file, by default, will contain
the following:
auto 1lo

iface lo inet loopback

iface eth0 inet dhcp

allow-hotplug wlanO

iface wlan0 inet manual

wpa-roam /etc/wpa supplicant/wpa supplicant.conf
iface default inet dhcp
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An Ethernet port in Linux is identified by the eth prefix. The Ethernet port in your
Raspberry Pi is called etho. The interfaces file contains a section that configures
the IP address. You will see that it is set by default to DHCP. This is where you can
assign your IP address. To do this, change the iface line to the following lines:
auto etho

iface eth0 inet static

address 192.168.2.6

netmask 255.255.255.0

gateway 192.168.2.1

You can see where you are able to enter your own network configuration. Once
you have made the changes, press CTRL + x to exit nano, followed by y to save
your changes.

To apply the changes you have made, run the following command:
sudo service networking restart

If there are any problems with your configuration, you will be notified so that
you can correct them.

Connecting your Raspberry Pi to a Wi-Fi
network

Raspbian supports many wireless dongles out of the box. This makes it really easy
to access the Internet wirelessly from your Raspberry Pi.

You can find a list of Wi-Fi dongles that are tested and will definitely work with
yourRaspbeﬂ37Piathttp://elinux.org/RPi_VerifiedPeripherals

Connecting your Wi-Fi dongle to your
Raspberry Pi

It is a good idea to plug in a Wi-Fi dongle into your Raspberry Pi; this should be
done when the Raspberry Pi is off. The reason for this is that the power supply in
the Raspberry Pi can sometimes have problems when USB devices are plugged in.
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A Raspberry Pi B with a USB Wi-Fi dongle

Connecting to a wireless network

After you plug in your supported Wi-Fi dongle, it will be automatically detected and
ready for use. Before you can go any further, you need to open the WiFi Config tool.
The tool can be found on the Raspberry Pi desktop. After opening the tool, you will

see the following window:

Current Status

Status:
Last message:
Authentication:

wpa_gui L
File Network Help

Adapter: |wlano |
Metwork: Jo: =]

Encryption: WEP-104
SSID: 3-DDB7
BSSID: 00:1e:10:8fdd:b7
IP address: 192,168.1.106
Connect Disconnect Scan

Manage Networks | WPS |

Completed (station)
- Connection to 00:1e:10:8fidd:b7 comple
NONE

A

The WiFi Config tool

The WiFi Config tool is an easy-to-use program to connect your Raspberry Pi to

your wireless network.
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To connect to your wireless network, perform the following steps:

1. Click on Scan as shown in the following screenshot. This will list all the
wireless networks within range of your Raspberry Pi. Simply double-click

on your network in the list.

Scan results

- 0 x

S5ID | Bssip

frequency

| signal

DDB7

<|

00:1e:10:8f...

2462

flag
-65 dBm [WE

| |

Scan I

Close |

Scan results in the WiFi Config tool

2. If you have security enabled on your Wi-Fi network (it is highly
recommended that you do), you will be asked to enter your wireless key.

DDB7

SsID

| DDB7

Authentication IStatic WEP (no authentication)

Encryption

[Wer

PSK |

EAP method

MBS

Identity |

Password

|
CA certificate |

—WEP keys

 key0 |

C keyl |

T key2 |

Cokey3 |

—Optlonal Settings

iDString |

Inner auth ] |

Priority [0

=

wes |

Add

Remove J

The wireless network configuration settings
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3. After entering your key, click on Add. You will return to the main Wireless
Config Window. Simply click on your Wi-Fi network and select Connect.

M Did you know that WEP Wi-Fi encryption was broken in 2001, and
Q the WEP key can now be discovered by someone with a Raspberry
Pi within minutes?

Customizing your Raspbian desktop

Xfce can be customized in many different ways. This allows you to personalize the
desktop environment to look the way you want it.

Changing your display resolution

The first thing that you should check when Raspbian boots to the desktop is
whether the resolution your Raspberry Pi is using is suitable for your monitor.
Raspbian attempts to select the correct resolution on your TV or monitor to make
sure that everything looks like it should, but sometimes it is unable to do this
correctly. You will be able to recognize that the resolution is wrong if the image
on the screen looks blurry or doesn't fit properly.

You can change the resolution to suit your monitor using the Monitor Settings
application in the preferences section.

o Display x

Display

Configure screen settings and layout
B o ceecioiics1 | @O0 off
Resolution: 1920x1200 v

Refreshrate: 59.2Hz v
Rotation: Normal v
Reflection: None ~

¥ Close

Monitor settings

It might take a few goes to find the best resolution for your monitor or TV, but it is
definitely worth it! You are also able to customize the refresh rate of your monitor
if you still have problems getting the display looking right.
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Customizing the look and feel of your desktop

Almost every part of the Raspbian desktop can be customized, from creating extra
panels to changing the default colors and fonts.

To get started, click on the main menu and inside the preferences sub menu you
will see Customise Look and Feel. In this window, you are able to change almost
everything from the default styles, colors, icons, and fonts to many other things.

= Customise Look and Feel - B x
Widget Colour Icon Theme | Mouse Cursor Font Other
Clearlooks Preview of the selected widget style
Crux "
File Edit Help
Industrial
000
Raleigh Page 1 Page 2
recmon Dero
Thinlce ) Radio Button 0.0
Check Button
{ button
Default font: Sans 10
About Close Apply

Customise look and feel dialog

One of the easiest things to customize is the style of the different UI elements.
There are many different styles that you can choose from:

Fle Edit Help
File Edit Help
oo
@ O Ol 000
Page 1 | Page 2 Page 1 |page 2
Demo | Demo _m
@ Radio Button 0.0 - ) Radio Button 0.0
[ check Button M= Check Button
[0 { button 0 = 4 button
File Edit Help
File Edit Help
000 ©00
Page 1 Page 2 Page 1 | Page 2|
) Radie Button 0.0 @ Radio Button 0.0
Check Button ' Check Button
0 | { button - 0 -| & button
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Openbox Configuration Manager

Openbox is the default Windows manager that is bundled with Raspbian. A
Windows manager is responsible for the placement and appearance of Windows
in a desktop environment.

You can also customize your desktop using Openbox Configuration Manager,
which is found in Preferences.

Openbox Configuration Manager
Theme Theme
) Inactive - o x|~
Appearance

W Active - o x
windows
Move & Resize
Mouse
Desktops
Onyx-Citrus

Margins

Dock

arang

.| Install a new theme...

Fl Create a theme archive (.obt).

About L] Close

The Openbox Configuration Manager

You can install any themes designed for Openbox on your Raspberry Pi. There are
many different themes preinstalled that you can choose from, or you can download
many themes from the Internet. One such website that you can download themes
from is http://box-look.org/.

™ Inactive Q@E‘

MW Active - o x

Normal »

Bl Inactive

m Active v oA X

nu
Normal »
Disabled

Selected

&= Inactive

M Active . 0OX

Menu
Normal »
Disablad

Selected

Examples of the different Openbox themes
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Many other parts of the Raspberry Pi desktop can be customized using the
Openbox Configuration Manager, ranging from how the titles of all the
windows are displayed to how you resize the windows.

The best way to see all the ways in which you can customize your desktop is to
have a play!

Changing the default background picture

The desktop background of your Raspberry Pi can be easily customized. To do this,
simply right-click on an empty spot on your desktop to bring up a menu:

Create New.., b
['] Paste

Select All
Invert Selection

Sort Files »

¢ Desktop Preferences

The desktop context menu

From the menu, select Desktop Preferences; this will bring up the Desktop
Preferences menu.

Desktop Preferences

Appearance| Advanced

Background
Wallpaper: &= desktop-background

Background colour:

Wallpaper mode: Centre on the screen hd
Text
Label text font: Sans 12
Colour of label text: Colour of shadow: |
Close

The desktop preferences dialog
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The desktop preferences menu lets you customize all sorts of things on the desktop.
To change the default image that you see on the background, simply click on the
select box labeled Wallpaper, and choose the picture you want. There are several
pictures included in Raspbian to get you started, and you are able to get more from
other places on the Internet.

You can change the background color on the desktop, and you can also view
how the background image is displayed by changing the Wallpaper mode and
Background color.

Customizing your panels

Panels are a really nice feature of Xfce. Panels can be added to any part of the screen,
and they can contain any number of panel items, which can be anything from a
button to a graph.

| “mlP Applications Menu j‘fa & Raspberry Pi = View topi...|® pig@raspberrypi: — 1 13:51 E|

A customized panel

Adding a new panel

By default, you have one panel at the bottom of the screen. You are able to add as
many of these as you want in any position. Be careful before you add too many,
as too many panels can slow down your Raspberry Pi!

To add a panel, right-click on an empty spot on a panel that you already have and
select Create New Panel. The corresponding dialog will appear.

Panel Preferences

Geometry | Appearance |Panel Applets | Advanced
Position Size
O Bottemn width: 100 - % Percent|¥
| Top . .
Edge: Height: 26 & Pixels ¥
g | Left g
| Right
| Left
Alignment:® Centre | g - el
' Right con = pixels
Maru*’n:
Close

The create panel dialog box
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From here, you can configure almost any aspect of your new panel, including its
position, width, and appearance. You can also add panel items. When you click
on Close, your new panel will appear, ready for you to add panel items to.

You can customize the size and shape of the existing panels by right-clicking on
the panel that you want to resize and selecting Panel settings. This will bring
up the same preceding dialog.

Adding and removing panel items

By default, there are only a few panel items on the main panel. There are almost
twenty other types of panel items available by default in Xfce. It is really easy to
add some of these to your panels.

To do this, right-click on the panel that you want to add the panel items to and
select Add / Remove Panel Items.

= Panel Preferences o x

Geometry | Appearance Panel Applets||Advanced

Currently loaded plugins Stretch | = &k Add
Spacer
Desktop Pager == Remove
Spacer P Edit
Task Bar (Window List)

. (4 )V
CPU Usage Monitor
System Tray €% Down

Digital Clock

Application Launch Bar
Allocate space

Close

Adding panel items

Some of the widgets that you are able to add include a volume control, custom
menu, and a spacer to help you lay out all the panel items that you have.

Preinstalled software

There are hundreds of free pieces of software installed by default with Raspbian.
These include a calculator, web browsers, programming tools, and serious
scientific applications.

You will find all the applications either on your desktop or in the main menu.
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Web browsers

There are three web browsers installed by default with Raspbian. These are Epiphany,
Dillo, and Netsurf. Each of these web browsers are designed for different purposes. It

is also possible to install a version of Firefox onto your Raspberry Pi called Ice Weasel.
This will be covered in Chapter 6, The Console.

Epiphany

Epiphany (now called Web) is a free, easy-to-use web browser that has a clean and
minimalistic user interface. It uses the WebkitGTK+ rendering engine, similar to
what is used in many other web browsers such as Safari and Google Chrome.

It is a fast, fully-fledged web browser with support for JavaScript and all modern
web standards. It is highly recommended as your first choice of web browser on
your Raspberry Pi.

L Google -5 X
< B https:fiwww.google .com .auf?gfe_rd=créei=PahtVNWsH-_CBgecloHYAQ&gws_rd=ss| @& IC -3
+You Gmail Images i I
3
A faster way to browse {
@
Install Google Ch
8 Australia
Google Search I'm Feeling Lucky
q Business About Privacy & Terms Settings Use Gg

J O coogle

The Epiphany web browser
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Dillo

Dillo is a small, fast, minimalistic web browser designed for older, slower computers
or embedded devices such as the Raspberry Pi that have a limited amount of
memory and processing power.

Dillo does not support JavaScript or any other type of scripting. Because of this, it
has trouble browsing most modern websites. It is, however, the fastest web browser
on the Raspberry Pi and is highly recommended for browsing older websites.

Dillo: Splash screen for dillo-3.0.2

File |%|about:splash

l\_Q Images

Back  Forw Home Reload Save “top Book Tools 0of0

Welcome to Dillo 3.0.2

Do | |Free software

Help The Dillo web browser is Free Software under the terms of version 3 of the GPL.
Home This means you have four basic freedoms:

Objectives

+ Freedom to use the program any way you see fit.

Changelog + Freedom to study and modify the source code,

Interview + Freedom to make backup copies.

Authors + Freedom to redistribute it.
Donate The GPLis the legal mechanism that gives you these freedoms. It also protects
you from having them taken away: any derivative work based on the program
must be under GPLv3 as well.

LW
Slashdot
C. Dreams dillo-3.0.2 brings you some new bits and pieces, as listed below :)

VoltaireNet After this release, the core team plans to focus on implementing the CSS feature
Nexus M of floating elements. This will greatly improve dillo's web page rendering since
e many sites have adopted floats instead of tables.

Release overview
December 05, 2011

The Dillo web browser

Netsurf

Netsurf is another interesting web browser that has been included in Raspbian.
Netsurf is unique, as it uses its own rendering engine called bespoke.
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Netsurf was originally developed to run on RiscOS but has since been ported to
many other older platforms such as AmigaOS and Haiku. Netsurf also has another
interesting feature: it can be run without any other graphical support software such
as X11. This makes it ideally suited for an extremely secure web kiosk.

Unfortunately, Netsurf does not support JavaScript, making it unsuitable for
browsing modern websites. Plans to fix this issue are in place for version 4.

Google - NetSurf Hﬂn

File Edit View Navigate Help

O - i\ [ http:fpwww.google.com.auf [ search Goagle

Bearch Images Maps Play YouTube MNews Gmail Drive More » ‘Web History | Settings | Sign in/ =

= 8 Australia
Advanced search
Language tools

Google Search | I'm Feeling Lucky
Advertising Programmes  Business Solutions  +Google  About Google  Google.com
© 2013 - Privacy & Terms
Done (3.8s) 1 ¥
The Netsurf web browser
LXTerminal

LXTerminal is the default terminal emulator that is included with Xfce. LXTerminal
allows you to run console applications inside the graphical environment of Xfce
and acts as a bridge between you and your Raspberry Pi, similar to what Xfce does.
We will discuss using LXTerminal in more detail in the following chapters.
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Multiple instances of LXTerminal can be run, which allow you to run several
terminal applications at the same time. These instances can be in their own
windows or in a tab.

pi@raspberrypi: ~ ®

File Edit Tabs Help
pi@raspberrypi

LXTerminal

Sonic Pi

Sonic Pi is one of the most exciting packages included in Raspbian. It is a free
sound synthesizer that allows the user to create sound effects using a programming
language. Sonic Pi has already been used to create many amazing sound effects.
You can expect to hear more about it in the future!

It is designed for teachers, with extensive classroom trials to make it really easy to
teach and use. You can hear Sonic Pi in action by going to http://sonic-pi.net/.
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Aun >l siop I Save QP Rec ©

# Echo Dram Estariig o
use_synth :
use_bpm
with_fx(:eche, delay: 8.5, decay: 4)
loop
play chord([:b e3].choose, :minor).choose, cutoff: rrand(4@, 188)
sleep [08.25, @ se

01 welcome 1o Somic Pl
S 02 vour firstseeps

03 Trignenng Samples

¢

size = [l size i Ao @ i0 5 PHetw S Frets 1

Sonic Pi in action

Debian Reference

As previously discussed, Raspbian is based on the Debian operating system.
The Debian Reference application that is preinstalled on your Raspberry Pi is
an excellent reference guide to almost every part of the operating system. The

Debian Reference opens up in a web browser and is many hundreds of pages

long. It is freely distributed and is well worth a read.

Dillo: Debian Reference (version 2)

< o & B8 m < !

Page
Back Forw Home Reload Save cfop  Book Tools

1.2KB

Debian Reference (version 2)

English
HTML (multi files) , UTF-8 plain text (gzipped)

All files are encoded in UTF-8.
HTML (single) file format is provided as substitute for PS/PDF format for full text serach.
All contents are now in version 2 series based on XML source,

The old translated contents in German, Spanish, Polish, Portuguese (Brazil), Chinese (Traditional). and Chinese
(Simplified) are available as squeeze packages.

If your favorite language is not found in this list, please install the correspending debian-reference-* package.

Some browsers may not be setup to read compressed plain text. Use appropriate file viewer system to read
them directly from jusr/share/doc/debian-reference-common/html. See README for more help and information.

File Xlﬁ\e:/usr,'share,’doc,’debian—reference—cammanmtml,’index‘htm\ Q i

[EE)

The Debian Reference

[65]



An Introduction to the Raspbian Desktop

Integrated Development Environment

IDLE (Integrated Development Environment) is a simple Python development
tool designed for programming in Python. Python is an easy-to-learn, highly
readable, and general purpose programming language. Raspbian also includes
IDLE 3, a version of IDLE that supports the newer Python 3 programming language.

IDLE incorporates an editor, a debugger, and a Python shell all in one easy-to-use
application. The IDLE editor has built-in syntax highlighting, auto completion,
and smart indenting. It integrates with the Python debugger to allow quick and
easy debugging.

- Python Shell - o x
Eile Edit Shell Debug Options Windows Help
Python 2.7.3 (default, Mar 18 2014, 05:13:23) =
[Gece 4.6.3] on linux2
Type "copyright™, "credits" or "license ()" for more information.
|tn: 4]Col: 4
The IDLE shell

A nice bonus is that Raspbian includes many excellent games that are written in

Python; you can find them at /home /pi/python_games. Simply open them up in
IDLE and click on run.
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Squirrel Eat Squirrel

The Python game Squirrel eat Squirrel

Scratch

Continuing with the focus on education by the Raspberry Pi Foundation, Scratch
is another exciting application included in Raspbian. Scratch was created by MIT
Lifelong Kindergarten group in 2006.

Scratch is an easy-to-use program with a graphical programming language that
allows you to create animations and games. It is an event-driven programming
language that is based around sprites (a sprite is an image). The sprites can move
and respond to events.

The sprites can be drawn using the built-in drawing program or imported into
Scratch from any image.
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Programming in Scratch is very visual. All the commands that control the sprites
are dragged into the script and arranged in the desired order. The script is then
run with the results being shown immediately.

| b Ishare/scratch/Scratch20131203.image
SOl @ B il Edit Share Help X aNED

Mokion Lontrol Spritel ;
5 .

Looks Sensing
Sound Operatars T

Pen Variables

move steps

turn G degrees

turn & degrees

point in direction Eikd

point towards

go to x: v@
go to

glide @8 secs to x: v: @

change x by
set x to @
change y by

set y to @

The Scratch main window

Raspbian includes many example projects as a starting point to create your first
animation on your way. Over 7 million projects have been created in Scratch and
uploaded to the Scratch website to be shared with other Scratch users!

You can find more information about Scratch by navigating to http://scratch.
mit.edu/.
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Minecraft Pi

Minecraft was created by the Swedish company Mojang in 2006 and is one of the
best-selling games of all time.

Minecraft is a sandbox independent video game that was originally created by
a Swedish programmer, Markus Persson. It was later published by the Swedish
company Mojang. In 2014, Microsoft bought Mojang for $2.5 billion.

The aim of Minecraft is to break and move blocks. The blocks can be arranged
into many different shapes. One user has even created an exact replica of the
starship enterprise.

MIHELRRAF\

PI EDITION

The Minecraft Raspberry Pilogo

Minecraft is available on almost every platform, including Xbox, PlayStation, iOS,
Android, Raspberry Pi, and many more. It is installed by default on Raspbian.

Minecraft in Action
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Pi Store

With the success of the Raspberry Pi, the Raspberry Pi Foundation wanted to have
a central place for applications, games, tutorials, and tools that have been created
by the Raspberry Pi. In December 2012, the Raspberry Pi Foundation created the
Raspberry Pi Store.

® - Help  Login
g The Pi Store
Download Client Developers Q

Status  Finished ¥  Sortby Price - Highest v

m Games (48) Apps (44) Tutorials (11) Dev Tools (6) Media (19)

Games

= —
ouS .
Dr. BULBACEOYS | .
(PUZZLE SOLVER)
““‘ﬁ‘—f_
: &~ il
& ‘ |
||
Dr Bulbaceous : Puzzle Solver RPiI-Board Martian Invaders
1: Match Three 2: Clear Wells 3: ... 4: A collection of classic board games Refro Space Shooter
Profit primarily for 2 players (Chess, Chackers

& Tic-Tac-Toe). Sudoku is obviously for
bt h £1.99 Fhki £1.79  Fddk £1.00
Apps
. >sfk treesize . |OMX Player Remote Server
SREL ! ST
-5 = Box

100 Tools Swiss File Knife OMX Player Remote GUI FastDosBox v1.5

Console instant simple FTP server, OMX Player Remote is an app that Fastdosbox is a fork of dosbox, based
find/replace text in files, find duplicate provides full support of OMX Player GUI | on the sourcas of dosbox SVN. It brings
files, reesize, list biggest or newest on raspberry pi. It can be used like TV 1o Raspbian the dynrec x86 emulation.In
files,... remote through. other..

With the Raspberry Pi Store, you have access to a huge collection of free and
commercial software for your Raspberry Pi. This includes applications that are
available in the store ranging from games and development tools to tutorials.
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Mathematica

Mathematica is a software platform designed for scientific, engineering, and
mathematical computations and includes its programming language Wolfram..
Mathematica is heavily used in education. Mathematica is a commercial product,
but the Raspberry Pi Foundation worked with Wolfram Research, the company

that developed Mathematica, to get it bundled with Raspbian. This is only the

second time that it has been bundled; the first time was in 1988 where it was
bundled with the NeXT Computer developed by Steve Jobs.

File Edit Insert Format Cell Graphics Evaluation Palettes Window Help

bifurcate[f , a0 , k0_, k_, while : (True &)] := NestWhileList [f, a0, while, 2, kO +k-1] // Drop[#, k0] &

gl—=ru(l-g):

logistic = {

Row@ ("Initial value: ", a0 = RandomReal[{0.1, 0.3}]}
Row@['PD;ntE per r: ", dansity=102}
Rowe ["Initial k: ", ko=10%}
Row® ("Time taken: ", Timing[
plotData = ParallelTable [ {ConstantArray[r, density]. bifurcate[logistic[r, #] &, a0, k0, density]}".
{r. 3.5, 4, 0.0001}] // Flatten[#, 1] &;
1010 " ="}
Row@ {"Data length: ", plotData // Length}

Initial value: 0.728935

Points per r: 100

Initial k: 10000

Time taken: 41.1666 5

Data length: 500100

ListPlot [plotData, PlotStyle + {PointSize[0], Opacity[0.1]}, ImageSize - 800, PlotRange - {All, {0, 1}},

LabelStyle =+ 18]
10p

[+

1L A LA Ld L LA LA 4

€|

75%

Mathematica
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Mathematica includes many different features, including implementation of many
different algorithms, different data visualizations, and numerical operations. It is
used by almost all Fortune 500 companies and major universities. It has been an
important tool used in scientific, technical, and business advancement. It has been
a critical tool used by many noble prize winning scientists.

Other software included with Raspbian

There are many other pieces of software included with Raspbian that we haven't
discussed here. These range from a calculator to a simple text editor and image
viewer. The following is an example of a built-in calculator:

File Edit Wiew Calculator Help

0

C AC =-

( | Ms¥ [|MRY | [M+T
7 8 2] / sqrt
4 5 6 * %
1 2 3

0 +/- + -

The following is an example of Leafpad - one of Raspbian's text editors:

W) (Untitled) -|a|x
File Edit Search options Help
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File management in Xfce

Xfce comes with a built-in file manager. You are able to use it to browse all the
storage devices attached to your Raspberry Pi. You are also able to perform various
different file management action, such as copying and moving files.

You can launch the file manager using either the file manager panel item or find it
in the main menu.

-2 Y T
File Edit Go Bookmarks wiew Tools Help

¢ © © v O 4 |homepi &
Places v L]
o \ \ \ \ \ \
=L | | | | | |
[ Desktop Documents Desktop indiecity python_game squeak Scratch

B
| | Rubbish
EE';] Applications ‘
OCR™

... boot ocr_pi.png
7 items (29 hidden) Free space: 466.3 MB (Total: 3.1 GB)

The Xfce file manager

Any additional storage that you attach to your device will appear in the Places
menu to the left for easy access. You can also use the file manager to let you access
files stored on another server. This is done using the Network Drives menu in the
Go section.

The desktop of your Raspberry Pi is just another folder on your Raspberry Pi. As
such, you are able to customize the icons on it by deleting or removing them. You
can also create new folders and files that are stored on the desktop for easy locating.
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Summary

The Raspbian desktop is a simple, easy-to-use desktop environment. It is quite
different from the typical Windows and Mac OS X desktop environments, but
as you have discovered it is really powerful and easy to use.

The best way to learn about the Raspbian desktop is to start exploring. Remember
that if you break something, all you have to do is re-image your card and you are
ready to go again!
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Raspbian

The primary purpose of an operating system is to provide a consistent software
platform, regardless of the underlying hardware. Once the operating system is
installed, it can be expanded with many other software packages.

Raspbian is a good example of a Linux-based operating system. As Raspbian is
based on Debian, it has access to its huge software repository. Raspbian initially
had access to over 35,000 different software packages in the Debian repositories,
but this number keeps growing.

Debian Wheezy, on which Raspbian is based, doesn't officially support the older
ARMV6 CPU in the Raspberry Pi. During initial development of Raspbian in 2012,
the developers spent a huge amount of time recompiling the vast collection of
software in the Debian repositories for the ARMv6K architecture to get maximum
performance out of the Raspberry Pi.

This chapter runs through several different methods of installing software on your
Raspberry Pi.

Package management in Linux

There are many different tools available to manage software on a Linux distribution.
Some of these include the APT and RPM package managers.

Raspbian uses the Advanced Packaging Tool, also known as the APT. The APT
handles the dependencies of any package. Installation and removal of software
packages are handled by an application called dpkg. It is the recommended way
to install any software on your Raspberry Pi. Every part of Raspbian is bundled
into a package.



Installing Software on Raspbian

The APT can automatically download the software that you want to install from
repositories that are preconfigured. A repository is a collection of precompiled
software that can be installed. These repositories are automatically selected, based
on your location, to maximize download speed. It also automatically handles
updates of all the software packages that are installed on your Raspberry Pi. The
APT was first released in 1998 and is often hailed as one of Debian's best features.

Methods of installing software

There are several different ways to install software on your Raspberry Pi.
These include:

* apt-get

* GUI Package Manager

* Aptitude

* Raspberry Pi Store

* The source

All of these methods, with the exception of installing from source code, use APT
and dpkg to install the software package.

dpkg is a software application at the center of Raspbian's software package

management system. It is a software tool that actually installs a software
package from a . deb file.

A .deb file contains three different parts:
* A Debian-binary file that contains the version of dpkg needed to install
the package
* A control archive that has all the information needed to install the package
* A data archive that contains the actual software itself
dpkg reads the .deb file and determines whether all of the required software is

installed. If the required software isn't installed, it will let you know what the
required software is.
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APT

The APT is a frontend tool that makes using dpkg a lot easier. It is preconfigured
with several repositories that contain every official package that is available to be
installed on your Raspberry Pi.

These repositories are split into several different archives or groups, depending on
what software packages are contained in each. It is also extremely easy to add other
third-party repositories.

The main archive

The main archive contains all of the software that makes up the Raspbian
distribution. If the package is not in the archive, it is not considered a part of the
Raspbian distribution. No packages in this archive require any software that is
outside it. The Debian project requires that all packages in this archive should
be free and can be distributed, modified, and shared freely. The software in this
archive is supported by the Debian project.

The contrib archive

Any package that requires other packages that aren't part of the main archive is
included in the contrib archive. The contrib archive may also contain wrapper
packages and other pieces of free software that work with non-free software.

The non-free archive

Any other software that does not comply with the Debian project's guidelines for
free software is included in the non- free archive. Other pieces of software that have
problems that may affect their free distribution are included in the archive as well.

Package verification

The official Raspbian repositories are signed with a digital signature to ensure that
the package does not get corrupted when it is downloaded. This is achieved using
public key encryption and a digital certificate to prove that the packages in the
repository are from who they say they are.

Using the console

The most common way to install software on your Raspberry Pi is by using
apt-get. Itis a very powerful command-line application.
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To run apt -get, you need to use the command shell. The command shell is
available for you through an application that is installed in Raspbian by default.
The application is called LXTerminal.

You can launch LXTerminal by double-clicking on its icon on the desktop.

pi@raspberrypi: ~

File Edit Tabs Help
pig@raspberrypi

LXTerminal

LXTerminal allows you to run commands using the bash command shell (and other
command shells if desired). You will learn more about the bash shell in Chapter 6,
The Console.

Generally, each command you run fits in one line. When you have finished typing
a command, simply press Enter to run it. The output of the program will be
displayed in the following lines. If you want to rerun or modify a command that
you have just typed, simply press the up arrow key on your keyboard and you
will see the previous command displayed again. You will then be able to edit and
rerun it by pressing Enter again.
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1
~ Don't forget that Linux is case sensitive, so the Apt -get command

won't work but apt -get will!

Linux is an inherently secure operating system. Most of the commands in this
chapter require administrator permissions. It is really easy to see whether you
need root permissions. If they are required, you will see the following;:

E: Could not open lock file /var/lib/dpkg/lock - open (13: Permission
denied)

E: Unable to lock the administration directory (/var/lib/dpkg/), are you
root?

To run a command as the system administrator, simply add it to the beginning of
any command that you need to run:

sudo

Depending on whether you have set a password or not, you may be asked to enter
your password. Running apt-get is really simple just type apt-get and press Enter:

apt-get

The apt -get command will respond with a heap of information about the different
options that are available. The options that we are interested in are:

® apt-get update
® apt-get install

® apt-get remove

apt-get update

The first thing that we want to do is ensure that Raspbian knows what the latest
versions of software are. The apt-get update command automatically connects
to the Raspbian repository and downloads the latest list of packages.

It is recommended that before installing any software, you run the apt-get update
command if you haven't done so recently.
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apt-get install

The real power of the apt packaging system becomes apparent when you run the
install command. To actually install the software package on your Raspberry Pi,
you need to run apt-get install followed by the name of the software package.

Consider the following command:
sudo apt-get install apache2

This command will install the Apache2 web server. This is one of the most
popular web servers in the world, with a 59% market share at the time of writing
this book. Apache? is extremely powerful but can be quite resource heavy
depending on its configuration.

You will see something similar in your console to what is shown in the
following screenshot:

ommon libaprl libaprutill

non Libaprl libaprutill

Installing Apache?2 using apt-get install

The apt-get command will automatically connect to the Internet and download
the Apache2 package and all the packages that Apache2 needs to operate. You may
be asked to confirm that you want to continue installing the software. Simply press
the Y key and then Enter. After the package is installed and configured, your new
software is ready to go!

There are many packages that are available to extend the function of Apache2.
These packages won't be installed by default. If you need to install these extras,
they will need to be installed manually.
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There are some packages that you are able to install, called metapackages. These
packages represent a collection of packages that add a particular function to your
Raspberry Pi. An example of this is as follows: if you used a distribution based

on Raspbian that didn't include a graphical user interface, you could install this
interface in one go by installing a metapackage. These packages behave as normal
packages but are actually collections of several different packages behind the scenes.
You are also able to use the * wildcard to represent multiple characters. To install

all the available php packages, you could run this:

sudo apt-get install php-*

apt-get remove

Sometimes, you will want to remove some software packages that have been
installed and are no longer required. Removing a package is as easy as installing
it. You simply use the apt-get remove command.

Run the following command:

sudo apt-get remove apache2

You should get an output similar to this:

ntly installed.)

Removing Apache?2 using apt-get remove
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a1

Q For a bit of fun, try running apt -get moo!

Searching for packages

There are so many packages available to install using apt -get that it can be
difficult to find the package that you want to install. Fortunately, it is really easy
to search for the packages that are available to be installed. To do this, you use
the apt-cache search tool.

Following on from our example of using the Apache2 package, you are able to
see other extensions to the Apache2 package by running this command:

sudo apt-cache search apache2

The apt-cache search tool will list all the packages that mention Apache2 in
their description or require Apache2.

Synaptic GUI Package Manager

There are many different ways in which you can install software on your
Raspberry Pi. Using apt -get is one way. Another way is by using a GUI tool
such as the Synaptic Package Manager. Unfortunately, it isn't installed in
Raspbian by default, but it is easily installed using apt-get.

To install synaptic, run the following command in LXTerminal:
sudo apt-get install synaptic

Synaptic will take a few minutes to install on your Raspberry Pi as it is a reasonably
large application. You will find the Synaptic Package Manager in the Other
submenu in the main menu.
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Synaptic Package Manager

Fle Edit Package Settings Help
@ {, Search
Reload Mark All Upgrades  Apply Properties

_ =15 Package Installed \Version | Latest ersion Descriptic |~
Amateur Radio [0 oad-data 0~rl11863-1 Real-time
Base System O 2ping 2.0-1 Ping utilit;
Coemmunication O 2veard 0.5-3 perl script
Cormmunication (contrib) O 380-console 1.1.7-1 389 Manz
Communication (non free) [1  3dchess 0.8.1-17 Play ches
Cross-platform "_‘ et PR \ . =
Cross-platform (contrib)

P Mo package is selected, =
cross-platform (non free)
Databases
Debug -
q 3

Sections
Status
Origin
Custom Filters
Search Results
Architecture = v

37484 packages listed, 857 installed, 0 broken. 0 to installjupgrade, 0 to remove

The Synaptic Package Manager

Searching and installing packages in Synaptic

You can search for packages in Synaptic using the search button:

1. Simply click on the Search button and enter the package that you are
looking for.

w Find - o x

Search: |apache2 >

Look in: Description and Name | =

Searching for a package
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2. After clicking on Search, you will be shown all the packages that meet
the search criteria. Simply check the packages that you want to install and
select Mark for Installation. You can select as many packages as you want.

Packages are also organized by category on the left-hand side. This is a really
easy way to try and find the software packages you are looking for.

Synaptic Package Manager

Eile Edit package Settings Help

=) © 2

- L, Search
Reload Mark All Upgrades  Apply Properties

All =s Package Installed Version | Latest Version Descriptic -
[0 apache2-dbg 2.2.22-13+deb7u3 Apache d
[ apachez-doc 2.2.22-13+deb7u3 Apache H
[F] apache2-mpm-event 2.2,22-134+deb7u3 Apache H
[0 apache2-mpm-itk 2.2.22-13+deb7u3 multiusen
/i 1 - P P T T —— 1 hd
1

13
Apache HTTP Server metapackage =

Get Screenshot  Get Changelog

— | The Apache Software Foundation's goal is to build a secure, efficient and
extensible HTTP server as standards-compliant open source software. The
Sections result has long been the number one web server on the Intemet.

Status It features support for HTTPS, virtual hosting, CGI, SSI, IPVE, easy
scripting and database integration, requestjresponse filtering, many
. flexible authentication schemes, and more.

Custom Filters

Qrigin

Search Results

Architecture 7]

125 packages listed, 857 installed, 0 broken. 1 to installjupgrade, 0 to remove; 29.7 kB will be used

Selecting a package
3. When you click on Apply, Synaptic will ask you to confirm that you want

to install the packages that you have selected. After you click on Apply,
the packages will be installed.
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W Summary

/\ Apply the following changes?

\i'/ This is your last oppertunity to look through the list
of marked changes before they are applied.
b To be installed
b Unchanged

Summary

34 packages will be held back and not upgraded
1 new package will be installed

29.7 kB of extra space will be used
0 B have to be downloaded

Show Details

Download package files only

ogancel ﬁ Apply

4. The package installation may take several minutes, depending on what

packages you are installing. The progress of the installation can be tracked
by selecting Details.

Applying Changes

Installing software

The marked changes are now being applied. This can
take some time. Please wait.

[

Preparing packages...
Automatically close after the changes have been successfully applied

b Details

Synaptic installing the Apache2 web server
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Uninstalling packages using Synaptic

Uninstalling packages using Synaptic is very similar to installing packages:

1. If you are trying to uninstall a package that you previously installed, you
need to search for it. You can also see any packages that are installed by
selecting the Status filter on the left. This will let you see all the packages
that have been installed in a list. Over 850 packages are installed in the
default Raspbian distribution, so it is quicker to search for them.

2. Once you have found the package that you want to uninstall, simply click
on the checkbox and select Mark for Removal.

3. When you have finished selecting packages for removal, click on Apply.

Lo {_ Search
rades  Apply Properties
={Is Package Installed
[l 22221

i Mark for Installation

I Mark for Reinstallation
[ Ed mark for Upgrade

f

= [ Mark B Complete Rernoval
i

Apache HTTP Server metapackage

Get Screenshot | Get Changelog

Removing a package using Synaptic

The Pi Store

The Pi Store is another tool that you can use to install software on your Raspberry
Pi. The Raspberry Pi Store is installed by default in Raspbian and can be opened
using the Pi Store icon on the desktop. The Pi Store groups together most of the best
pieces of software that are available to be installed on your Raspberry Pi in one place.
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‘” The Pi Store
Powered by
Download Client  Developers Q ||'|d|E(:|t\./I
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View more games
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Console instant simple FTP server, OMX Player Remote is an app that Fastdosbox is a fork of doshox, based
find/replace textin files, find duplicate provides full support of OMX Player GUI on the sources of dosbox SWN. It brings
files, treesize, list biggest or newest on raspherry pi. It can be used like TV to Rasphian the dynrec x86 emulation.in
files remote through... other.

Yot £1.99 | Sdd7r7y £1.80 | wkrdrd £1.35

The Pi Store

The Pi Store is the only piece of software installed on your Raspberry Pi that
actually sells commercial software and other content. To be able to purchase
non-free software from the Pi Store, you need to register and provide a
payment method such as a credit card.
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The Pi Store is really easy to use:

1. Simply find the software that you want to install, and click on Buy Now.
2. Log in with your account, and away you go!

The Pi Store automatically handles all updates to any software that you
have purchased.

Installing software from source

All software programs are built from different files. These files are called source
code and are written in programming languages. The most common programming
languages that are used on Linux are C and C++.

There are all sorts of reasons that you may want to download and install a piece
of software that is distributed as source code. Some of these are as follows:
* The software isn't available in the Raspbian repositories.
* The latest version of the software isn't in the Raspbian repositories.
* The features in the software aren't available in the packages in the
Raspbian repositories.
There are a several disadvantages to installing software from source, such as these:
* Updates aren't automatically installed for any software packages that are
installed from source.

* Additional software is required to compile and install the software.
Generally this is the build-essential metapackage.

* It can take a long time to compile and install software depending on
its complexity.

If you find a software package that you want to download and install on your
Raspberry Pi, the first thing you need to do is make sure that you have all the
required tools to build the application:

1. The most common tools can be installed after you have installed the build-
essential package:

sudo apt-get install build-essential
This will install all the software tools you need to use to compile

most C and C++ applications, including the make application and
the gcc and g++ compilers.
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2. Now you need to download the application that you want to install. In this
example, we will use the Apache2 web server. You can download Apache?2
from http://apache.mirror.serversaustralia.com.au//httpd/
httpd-2.4.10.tar.bz2.

3. You can download the source code using a web browser. Another easy
way to download the code is to use the wget application. It automatically
downloads a file and stores it in your Raspberry Pi:

wget http://apache.mirror.serversaustralia.com.au//httpd/
httpd-2.4.10.tar.bz2

Once you source code has been downloaded on your Raspberry Pi, you need
to extract the software from the archive. An archive is just a file that contains
many other files that have been shrunk to make them easier to distribute.

4. Toextracta .tar.bz2 archive such as the Apache2 application, run the
following command:

tarxvfhttpd-2.4.10.tar.gz

The exact command will vary depending on the software that you are trying
to install, but will generally be very similar to the command you just used.

These commands will unpack all the files in the Apache2 archive and put them into
a folder that contains the entire Apache2 source.

Almost all software packages that you download contain a file inside them,
called README . md. This file generally contains instructions that you need to follow
to install and build the software.

Here is the normal process you need to follow to build a software package:

* . /configure
* make

®* make install

These commands perform lot of processes. Let's start with . /configure. The ./
configure command is a script that generates the MakeFile file used by make to
compile the software. This MakeFile file is customized to suit your Raspberry Pi.
It will also let you know whether there are any other dependencies that you need
to install to be able to build the software.

[89]


http://apache.mirror.serversaustralia.com.au//httpd/httpd-2.4.10.tar.bz2
http://apache.mirror.serversaustralia.com.au//httpd/httpd-2.4.10.tar.bz2

Installing Software on Raspbian

The make command is the command that actually compiles the software from

the source code into an application that you can run on your Raspberry Pi. This
compilation process will show lots of information as it progresses, and the process
may take quite a long time. The Linux kernel can take well over half an hour to
compile,so it is probably best to go and grab a cup of coffee!

After the applications have been compiled, you need to install them. Fortunately,
most applications include an installation script that does this for you. Simply run
make installl

1
‘Q Just remember that these instructions are generic and that some

software packages may need to be installed differently.

Installing updates

Raspbian is constantly under development, and updates that have fixes, new
features, and security improvements are continually being released. It is highly
recommended that you install all the updates that are available. There are many
ways to do this, including using apt get and Synaptic.

Installing updates using apt-get
The apt -get command can be used to update the software in your Raspberry Pi.

The first thing you need to do is ask apt-get to get the list of all pieces of software
that are available for installation on your Raspberry Pi:

sudo apt-get update

This command may take a few minutes depending on your internet connection.
To perform upgrades of the packages, you need to run the following command:

sudo apt-get upgrade

This command will download and install all the latest packages from the Raspbian
repositories on your Raspberry Pi. You will then be fully up to date!

Installing updates using Synaptic
Updates can also be installed using the Synaptic Package Manager:

1. This can be done by selecting the Refresh button.
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W Downloading Package Information -

Downloading Package Information

The repositories will be checked for new, removed
or upgraded software packages.

| Downlaadiné file 12 of 21

Download rate: ...

b Show for individual files

egancel

Refreshing available packages using Synaptic

Once the package list has been refreshed, click on Mark All Upgrades.

You will be asked to confirm the packages you are upgrading. Simply
select Mark and then click on Apply, then all of the software on your
Raspberry Pi will be up to date.

Mark additional required changes?

The chosen action also affects other packages.
The following changes are required in order to
proceed.
¥ To be upgraded

apt

apt-utils

bash

ca-certificates

curl

dbus

dbus-x11 =

Selecting packages to be upgraded

Other software that you can install

There is only this much software that can be installed on the default Raspbian
installation. Most pieces of software included in Raspbian are aimed at the
educational market. Because of this, there isn't much productivity software
preinstalled on your Raspberry Pi. Fortunately, this is easy to fix!
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LibreOffice

LibreOffice is a free, complete office suite that contains many of the features that are
also found in Microsoft Office. It consists of many applications, and is available for
installation through the Raspberry Pi Store.

Y LibreOffice

The Document Foundation

A few of these applications are as follows:

Icon Name Description
ﬁ\ . Writer is a complete word processor with features
Writer . .
== similar to Microsoft word.
——:\ Calc is a spreadsheet application with many
i-:.l_.'“' : Cale features, including graphs
4, ea , g grapns.
I-=T‘-\\ Impress Impress i§ an application designed to create
e presentations.
\I Base is a database application similar to Microsoft
3 Base Access, and it lets you create simple database
. applications
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There are many other applications included in LibreOffice that aren't mentioned
here. The best way to see all the features is to download LibreOffice and give it a
go! You can find more information at www.libreoffice.org.

IceDove e-mail client

Another important productivity tool for the Raspberry Pi is the IceDove e-mail client.
IceDove is the popular Thunderbird e-mail client that has been rebranded by Debian
due to copyright issues with the Thunderbird and Firefox logos.

7] - Icedove Mail/News -8 %
i v
Get Mail = ‘J' Write ;_nchat DAddress Book Tag™ Quick Filter| | Search... =cCtrl+Kk= V=
lcedove
I Accounts

=¢ Create a new account:

Email ") Chat Newsgroups Feeds Movemail
& lcedove Mail/News is free and open source software from the non-profit Mozilla Foundation. Know your rights. ..
Done
IceDove

IceDove is an excellent e-mail client and is highly recommended. You can install
IceDove by running this command:

sudo apt-get install icedove
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IceWeasel

Another excellent application is the IceWeasel web browser.

T Google - Iceweasel @ x

B Google x | &

€ | @ https//www.google.com.au/7gfe_rd=craei=bol7vizscki v & | B Google T Ba % @

+You Gmail Images i I

Google Search I'm Feeling Lucky

ing Business About Privacy & Terms Settings Use ¢

IceWeasel

IceWeasel is a rebranded version of Firefox, and it supports all the features that
you have come to expect from a modern web browser.

You can install IceWeasel by running the following command:

sudo apt-get install iceweasel

Summary

In this chapter, you learned several ways to install software packages on your
Raspberry Pi, and some of the tools that you can use to do this. Thanks to the huge
Debian repositories and the open source nature of Linux-based operating systems
such as Raspbian, there is so much variety in software available for the Raspberry
Pi. Now that you know how to install software on this device, you simply need to
start looking for what you are after.
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Behind the pretty graphical interfaces of a Linux-based operating system such as
Raspbian, is the console.

The console is the most basic way of communicating with the innards of the
Raspbian operating system. The console's history started at the very beginning
of computing where the interface to a computer was a keyboard and a teletype
machine. At that time, operators would type a command and the result would be
printed in front of them.

A teletype machine

Fortunately, with the development of computer monitors, we no longer need

a typewriter to communicate with our computer and there are many different

ways in which this can be done. You already learned how to use the Raspberry Pi's
graphical user interface Xfce, and this chapter will run you through how you can use
the built-in console terminal application called bash.



The Console

Bash

The Bourne again shell (bash) is a console shell developed by the GNU project that
was released in 1989. Originally written by Brian Fox, it has become the de facto
standard and is used by default in almost all Linux operating systems, OS X, Novell
NetWare, Android, as well as on Windows. The bash was inspired by the sh shell,
which was extremely popular around the time bash was created.

The bash shell was written as an open source replacement to the Bourne shell
that was the default command-line interpreter for Unix. The bash supports many
features, including the autocompletion of commands and filename wildcards.

Launching the bash command interpreter

The bash command interpreter is made available to us in the Xfce environment
through the LXTerminal application. Other terminal clients such as Yakuake can
be installed using apt -get. If you have configured Raspbian to not start the Xfce
desktop environment, bash will be automatically started after you log in.

You can launch LXTerminal by double-clicking on its icon on the desktop.

pi@raspberrypi: ~

File Edit Tabs Help
pi@raspberrypi

LXTerminal

[96]



Chapter 6

You can launch and run as many instances of LXTerminal as you like, but don't
forget that your Raspberry Pi doesn't have unlimited resources.

If you are not using the Xfce desktop environment, bash will be
= launched when you log in.

The first thing that you will notice is that you have Command Prompt. By default,
this Command Prompt will show you the current directory that you are working in,
your Raspberry Pi's hostname (by default raspberrypi), and your username (by
default this is pi).

As you move around the filesystem, you will see the name of the directory that you
are in.

To run a command using the bash command interpreter, simply type the command
and press the Enter key. The command will run and the results will be displayed.
While a command is running, you won't be able to run other commands until it

is finished.

M If you wish to let a command run in the background, all you need to
Q do is add an & operator to the end of the command. This will let the
command run in the background.

Linux is a full multiprocessing system and you can run as many instances of
LXTerminal as you want. To see which processing commands are running in the
background on your Raspberry Pi, simply run ps -a.

Basic bash commands

The best way to start learning bash is to start using it. Remember that if you really
make a mess of things, all you need to do is reimage your SD card and away you go!

It is easy to get more information about any of the commands that are referred to in
this chapter. You can do this using the man command.

The man command launches the built-in documentation system for Linux. Almost
every command available has documentation in the man system.

For example, to find out more information about the 1s command, simply run the
following command:

man 1ls
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This will launch the man program and display every bit of information that you need
to know about the 1s program.

s -

SYNOPSIS

DESCRIPTION
List 1in ation the FILEs

f -cftuvsux

1ze=M' prints

The man Is command

To move around the man program, you can use the arrow keys on your keyboard.
If you wish to skip the whole page, you can press the spacebar key. When you have
finished reading the information, you can exit by pressing the g key.

M Don't forget that Linux is a case-sensitive operating system and it
Q is extremely important that you use the correct case when you are
running the command.

The autocompletion of commands

One of the most useful features of bash is its ability to autocomplete the name of the
command that you are typing. This is as easy as pressing the Tab key.
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For example, if you want to run the command nano in order to launch the nano text
editor, simply type the following command:

nan

Now press the Tab key. The bash will automatically autocomplete the command and
display this:

nano

This can be a real timesaver. If there is more than one possible combination of

autocompletion, you will need to press the Tab key twice. This will cause bash to list
all the different possibilities.

pigraspberrypi GE]
ETIEN name1f

pi@raspberrypi nafl

The bash's autocomplete system

Running commands as root

Linux is an inherently secure operating system. Every part of the operating system
has been configured to be secure by default. Every file is owned by a particular user,
and that user is able to allocate permissions to that file in order to restrict other users
and groups from accessing the file.

By default, all commands that are run in bash are run as the current user. The current
user is normally the Pi user. This user is a standard user, and this means that you
will not be able to run any commands that can affect other users, such as installing
software or changing the network configuration of your Raspberry Pi.

Fortunately, it is easy to run commands as the root or superuser. This user has
unlimited access to every part of the operating system and must be used with caution.

To run a command as the superuser, you can use use the sudo utility. The sudo utility
lets you run a command as a different user from what you are logged in as.

In order to use the sudo utility to run a command as root, all you need to do is
prepend the command that you want to run with sudo.

Take an example of the following command:

sudo apt-get moo
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It will run the apt -get application as root. This particular command will invoke
apt-get Easter egg, proving that computer programmers sometimes do have
a sense of humor!

Running a command as root that can make your Raspberry Pi moo!

Moving around the filesystem using bash

The most basic part of using a command interpreter, such as bash, is to be able to
move around the Linux filesystem. It is important to understand how bash lets you
represent directories. This is done in two different ways: using absolute paths and
relative paths.

Absolute paths

An absolute path is a path that describes the location of a file or folder starting from
/ (root). This is easy to spot as it will always start with /.

An example of an absolute path is /home/pi/Desktop. This path is the folder that
contains all the items on your desktop.

Relative paths

A relative path is a path to the file or folder that is described based on where you are
in the filesystem.

An example of a relative path is . . /Desktop. This means that a folder called
Desktop is stored in a folder that is one level above the one you are in.
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There are several special paths that you should know of in bash, as follows:

Path | Description
/ This is the root of the Linux filesystem and the highest path that you can have.
-/ This represents the directory that you are currently in.

./ | This is the directory one level below the one you are in.

This represents your home directory. When you are logged in as the Pi user,
this will be /home /pi. If you are running a command as the root, this will be /
root.

~Q If you don't have a keyboard with the ~ key, you can press F12 instead.

Manipulating files

Now that you have an understanding of how paths are represented in bash, it is time
to learn how to manipulate them.

There are many commands that you can use to manipulate files in bash, which
include the commands in the following table:

1s cd pwd cat head and tail
cp mv rm mkdir touch
adduser addgroup passwd chmod chown

Is

1s is perhaps the most common basic function, and is used regularly to see which
files are present in the directory that you are in. This is done using the list (1s)
command. By default, this is the current folder that you are in. If you want to see the
contents of another folder, simply append the path to the end of the 1s command.

pi@raspberrypi

ocr_pi.png

pi@raspberrypi

The contents of the home directory
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A\l

~ 1s doesn't display any files or folders that begin with (.). The reason
for this is that any file or directories beginning with (. ) are hidden.

The 1s command has many different options that change the output on your screen.
Some common 1s parameters are as follows:

Option | Description
-a This shows hidden files and folders

-1 This uses the long list format. This will show file sizes, file permissions, and the
owners of the files

-h This shows all the files sized in a human-readable format

cd

The Linux filesystem is made up of many different files and folders. When using
bash, it is really important to be able to move around the filesystem. This is done
using the cd (change directory) command.

cd is easy to use. All you need to do in order to change the current directory is to run
cd followed by the path of the folder you want to move into. This can either be an
absolute directory or a relative directory.

pi@raspberrypi
spherrypi

pi@raspberrypi
pi@raspberrypi

Changing between directories

The directory that you are in after you run cd is called the current working directory.
Unless you specify, a directory bash will look for any commands that you run and
any files that you are using in the current working directory. If the command is

not in the current folder, bash will look in several other predefined folders for the
command. These folders are specified in the PATH environment variable in bash.

pwd
Sometimes, when navigating the Linux filesystem, you might need to find out which
directory you are in. You can do this using the pwd (print working directory) command.
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cat

When you are

raspberrypi

raspberrypi

pi@raspberrypi

The pwd command

working with files, sometimes it's very handy to quickly view the

contents of a file. The cat command does exactly this. When you run the cat
command followed by a filename, it will display the contents of that file on the screen.

cat minecraft-p1.desktop

The cat command

cat has several options that you can use to customize the format of the file on the
screen. Some of the cat command's parameters are as follows:

Option | Description
-n This shows line numbers in the file
-E This adds $ at the end of every line so that you can see where it is

Al

Q

Remember that everything in Linux is a file. Using the cat command,
you can read in data from the device on your Raspberry Pi, including
its serial port and camera. By running cat /dev/video0 > video.
record, you can record the video coming in from your camera.
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head and tail

Another handy set of commands that you can use to see the contents of a file are
head and tail. The head and tail commands go together and show the start of
the end of a file. The head command is extremely useful if you want to see whether
a big file is the file that you are looking for and it is too big to be shown using cat.
The tail command is extremely handy if you want to look at the last few entries
in a log file.

The head and tail commands

The head and tail commands have many different options that you can use in order
to customize the output format of the file on the screen. The most important is the -n
option. The -n option followed by a number will display 7 lines of the file. You can
find the other options by running man head or man tail.

cp
cp is another important command in bash. cp copies a file or folder from one folder
to another. By default, cp will overwrite a file in the destination folder if it already
exists, so beware!

To use cp, you first need to specify the file or folder that you want to copy followed
by the destination folder. If you select a directory, it will copy just this directory. If
you want to make an exact copy of the directory, you need to use the -r command.
The -r command recursively copies the folder.
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Basically, what this command does is it makes an exact copy of the folder you are
copying, so you will most likely want to use this option whenever you are copying
a directory.

ipi@raspberr
pi sphe
1 spber

pr@raspberrypi

| oo el oo SUS——

Copying a file and a folder

The cp command has many different options that change how it copies a file or
directory, as shown in the following table:

Option | Description

-r This recursively copies a file or directory
-f If an existing file in the destination directory can't be opened, this
removes it and copies it again
-p This preserves the owner and timestamp of the files that you are copying
-v This indicates verbose mode, it shows the names of the files that are
being copied
mv

Sometimes, you don't want to copy a file or directory, but instead you want to move
it around. The mv command does exactly that. Its syntax is exactly the same as the
syntax of cp. To move a file or folder, it is simply a matter of doing as shown in the
following screenshot:

pi@raspberrypi

pi@raspberrypi

Moving a file

Unlike cp, mv automatically moves the whole file or folder and it doesn't have an -r
option. There are several other options available in mv, shown as follows:

Option | Description

-f This overwrites any files and folders that are in the destination location

-u This only moves the file if it is newer that the file in the destination folder
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rm

Sometimes, a file or directory is no longer required and needs to be deleted. To do
this, the rm command is used.

To delete a file or folder, simply run the rm command followed by the file or
directory that you want to delete. Raspbian and most other Linux distributions
don't contain any sort of recycle bin functionality. This means that when you delete
something, it is permanently deleted.

\pi@raspberrypi rm Desktop/ -rf

pi@raspberrypi

Removing a file

There are very few things that you can do to destroy a Linux distribution.
M The sudo rm -rf / command is one of them. This command will start
Q at the root directory and delete every file on your device, including any
files on any removable and network drives attached to your Raspberry Pi.
Needless to say, be very careful when using the -r and-f flags.

By default, when removing a directory, rm will stop if there are any files in the
directory. To delete the directory, you will need to use the -f£ flag in order to force
the deletion of the folder. Some of the rm command's parameters are as follows:

Option | Description

-f This never prompts when deleting any files

-1 This prompts before deleting each and every file
-r This recursively deletes the files and folders

mkdir

You will often need to create a new folder in order to keep your files organized. The
purpose of using mkdir (make directory) is exactly that. To use mkdir, all you need
to do is run mkdir followed by the name of the directory that you want to create.

pi@raspberrypi
| < -
1+ (o]

‘p spberrypi

raspberrypi

Using mkdir
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Once you have created the directory, it is immediately ready for use. You can use it
to keep your files organized. Some of the mkdir parameters of are as follows:

Option | Description

-p This creates any parent directories, if necessary —for example, mkdir new/
directory/with/parents -p
-V This displays a message for every directory that is created
touch

touch is a simple command that creates an empty file if a file doesn't exist. If the file
exists, it updates the access time to when the command is run.

touch is often used when a file needs to exist. Some examples of this include creating
empty log files. In order to use touch, run touch followed by the filename that you
want to create or update the access time of.

lpigraspberrypi ls -1l
L o

_|_)|)EI'I'}’|]-i touch new-file
errypi 1ls -11

- - 1pl pi @
pi@raspberrypi

Using touch

adduser

Every file in Linux is owned by a user. This helps to keep everything secure. By
default, everything in the /home/pi directory is owned by the Pi user. All users also
belong to a group. You can allocate permissions depending on the owner and group
of the user who owns the file.

[107]



The Console

You can add users to your Raspbian installation using the adduser command.
To do this, run adduser followed by the username of the user that you want to
create. Because adduser is a system command, you will need to add sudo before it.

raspberrypi

Creating a user

You will be asked a couple of questions by adduser, including the username and
password. If you don't want to provide your name or phone number, simply press
the Enter key. The adduser command will also create a new group with the same
name as your new user.

You can easily see which users you have in your Raspbian system by running the
following command:

cat /etc/passwd

The /etc/passwd file contains all the users that are in Raspbian.

addgroup

Sometimes, you need to create a new group in order to organize your file
permissions as required. To do this, use the addgroup command.

Creating a new group
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The addgroup command is simple to use. All you need to do is to add the name of
the group after the addgroup command.

The new group will be created along with a new ID. To see the groups that are there
in Raspbian, run the following command:

cat /etc/group

passwd

As the system administrator of your very own Linux system, you have a lot of
power. You can use this power to change users' passwords using the passwd
command. There are a couple of different ways in which you can use passwd.
One of them is to change your own password. Another way in which you can
use passwd is to change the password of another user on your system.

Changing your password

To change your own password, run the passwd command as shown in the
following screenshot:

Changing your password

This will ask you to enter your current password. After you enter this, you will need
to enter the new password twice.

Changing another user's password

Changing another user's password is just as easy as changing your password. To do
this, add the username of the user after the passwd command. This command needs
to be run as root, so add sudo before it.

pig@raspberrypi
[

Changing another user's password

This is really useful if you need to change someone else's password. By default, there
is no root password set in Raspbian. To set it, run sudo passwd.
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chown

As mentioned previously, Linux is a multiuser system and all the files have an
owner. Sometimes, the owner needs to be changed. To do this, use the chown
command. chown can change the user of a file or directory.

A good example of permissions in use is the Apache web server. All the
configuration files in the /etc/apache2 directory are owned by the Apache2
user, along with the files located in the /var/www directory where the website
that Apache?2 is serving.

Sometimes, when you add a file to this directory, you need to change the owner
to be the Apache2 web server. If you don't do this, Apache2 won't be able to serve
the file to anyone who wants to take a look at it.

chown needs several parameters. They are the new owner and the group of the file
or directory that you want to change the owner of.

pi@raspberrypi

\pi@rasphberrypi

Changing the owner of all the files in Apache2's web root

The owner and group need to be separated by a (:). In the preceding example,
the user and group are both Apache2.

There are several different options that you can add to the chown command,
as follows:

Option | Description

-R This changes the owner of all the files and folders in the folder recursively

-v This displays a message for every file that is processed

Some of the chown command's parameters

chmod

The other part of a file's properties in Linux are its permissions. These permissions
describe who can do what to files and directories. The following permissions
are available:
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Owner (o) Read Write Execute
Group (g) Read Write Execute
All users (a) Read Write Execute

Linux file permissions

Each of these permissions is represented by a letter, as shown in the following table:

Read
Write

Execute

If you run the 1s -11 command, you will be able to see what the permissions are for
the file and directory that you are in:

ocr_pi.png

The default permissions of the /home/pi directory

Permissions are grouped together in groups of three. The first three describe the
users' permission for the file, the next three describe the group's permissions, and the
last three describe permissions of all users.

The rw-r—r— permissions of the ocr_pi.png file are as follows:

Permissions
Owner Read and write
Group Read
All users | Read

Permissions for ocr_pi.png
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Octal representation of permissions

Permissions can also be described using an octal representation. This is a little more
complicated but very flexible.

Octal notation Permissions

0 No permissions

1 Execute

2 Write

3 Write and execute

4 Read

5 Read and execute

6 Read and write

7 Read, write, and execute

To describe the permissions of a file, simply work out what permissions you want
to give. In the following example, we want the demo. txt file to have the following
permissions:

Permissions
Owner Read and write
Group Read only
All Users | No permissions

A demo of the permissions

To work out the permissions, we start with the owner and find the read and write
permissions. We then do the same for the group and all users' permissions. These
permissions work out as follows:

Permissions
Owner 6
Group 4
All Users 0

Octal permissions for the file

These permissions are put together to be 640. The chmod command uses this
representation to set the permissions of the file or folder.
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Lpig@raspberrypi

--r-- 1l pl pL @
spberrypi
spberrypi

1 pl pl O Dec
spberrypi

Changing the permissions of the demo.txt file

It is also possible to individually add and remove permissions from a file or folder.
To do this, the user can use the notations described in the previous two tables.

We have the demo. txt file with the permissions as shown in the screenshot
(The default permissions of the /home/pi directory) given earlier in this chapter.
The permissions are as follows:

Permissions
Owner Read and write
Group Read
All Users | No permissions

If we want to add the write permission to members of the same group, we do as
shown in the following screenshot:

txt

r 1 plpL o

pi@raspberrypi

Changing the permissions of the demo.txt file
The + symbol adds permissions and the - symbol removes permissions from files.

We can see that the file now has group permissions to read and write. The
disadvantage of using this method is that you need to separately set the permissions
of the file for the owner, group, and all users.
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There are several other command-line parameters for chmod, as follows:

Parameter Description

-R This changes all the permissions for all the directories and files
-V This displays a message for every file that is processed

-c This only displays files that have their permissions changed

Command-line parameters for chmod

Redirection in bash

One of the more advanced features of bash are the redirection operators.

These operators allow you to divert the input or output of a command to another
command or file. While this sounds simple, it is an extremely powerful feature.

There are several redirection operators built into bash, as shown here:

Operator Description

| This is a general-purpose command that chains similar to >
> This redirects the output of a command to a file

< This reads a file and passes it to the command

>> This appends the output of the command to a file

The | operator is a general-purpose command-changing tool. A simple example
of this is to use it with cat and the program more. The more program is a simple
program that lets you move backward and forward throughout a file on the screen in
order to read it. The more command gets the data that you want to read from the cat

Redirection operators

command. The | operator connects two programs together.
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The more and cat commands connected using the | operator

> and >>

The > and >> operators are really powerful operators that take the data that is
output by a program and write it to a file. The > operator replaces the file and the >>
operator appends it to a file.

Remember that everything in Linux is a file, so you can use the > and >> operators to
direct the output to a serial port or a printer.

pigraspherrypi

The > operator writes the result of an Is command to a file
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<

The < operator is similar to the > operator, except that it reads the contents of a file
and feeds it to a program. This can be used in a lot of ways and is in some ways
similar to using <.

more

[ e N R R

[y R

XP-Xr-x 2 p
pi@raspberrypi

Using the < operator to send the contents of dir.txt to the more application

Environmental variables

Another powerful feature of bash is the use of environmental variables.
Environmental variables are values that are stored in memory and can be used to
temporarily store information and settings. One example of this is the PATH variable.
The pATH variable tells bash where to look for any programs if they aren't in the
current directory.

All the current environmental variables set can be displayed using the printenv
command. They are loaded into memory automatically when your Raspberry Pi
boots up.

Some of the environmental variables set up by default in Raspbian
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You can define your own environmental variables easily in bash. By convention, in
bash, all environmental variables are defined using capital letters.

To define an environmental variable, you can do as shown in the following screenshot:

graspberrypi My _WARIABLE=a_value

igraspberrypi

Defining the MY_VARIABLE environmental value

Environmental variables can be used just as easily. To use an environmental variable,
simply add $ before it.

ipiurdaphvrrypi
liia

a8 Yalu

pi@raspberrypi

Using the MY_VARIABLE environmental value

Environmental variables are often used in shell scripts to store information and results.

Do you know that a bug called Shellshock was discovered in 2014 in
bash's handling of environmental variables? This bug allowed the
— execution of arbitrary commands and presented a huge risk to many of
the web servers running on the Internet.

It is easy to add an environmental variable. To do this, you use the export command
as follows:

export VARIABLE=value

An environmental variable's name can't contain a space and must contain capital letters.

Basic scripting

All the commands that you have seen so far are just single commands. The bash
has the ability to execute multiple commands together in one go. Commands can
be stored in a file called a shell script.

A shell script has its execute attribute set. It can then be run by simply changing
into the directory that the script is in and typing its name.

These shell scripts can be run as normal program a on your Raspberry Pi.
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Rebooting and shutting down your Raspberry
Pi

You can reboot and shut down your Raspberry Pi using the built-in commands.

To reboot your Raspberry Pi, all you need to do is run the reboot command.

pi@raspberrypi

Rebooting your Raspberry Pi

Sometimes, you will want to shut down your Raspberry Pi completely. To do this,
you can use the shutdown command.

The shutdown command takes two different parameters: the first parameter is the
type of shutdown that you want to do, and the second parameter is the time at which
you want to do the shutdown.

Parameter | Description

-r This reboots your Raspberry Pi.

-h This powers off the system after the shutdown is complete. You will still
need to disconnect the power to your Raspberry Pi when the shutdown
is complete.

-k This doesn't really shut down the system, it just sends a warning message.

The second parameter is normally the word now, which tells your Raspberry Pi that
we want to shut down immediately.

pi@raspberrypi shutdown -h nowlj

Shutting down your Raspberry Pi!

The halt command can also be used if you want to shut down your Raspberry Pi.
Simply run the following command:

halt

Your Raspberry Pi will immediately shut down.

Text editors

Sometimes, you might need to edit a file on your Raspberry Pi: perhaps to edit the /
etc/network/interfaces file in order to reconfigure your Raspberry Pi network
interfaces, or you might need a text editor to write a document.
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Fortunately, there are several text editors installed with Raspbian. The most
commonly used text editors are:

* nano
e vim
nano

Originally created in 1999 by Chris Allegretta, nano is the easiest text editor to use
included on the Raspberry Pi.

@) nana 2.2.6 New Buffar

The nano text editor

To edit a file in nano, you simply need to start typing. Once you have made changes,
you need to save them and exit. The commands that you see at the bottom of the
screen can be accessed by pressing the Ctrl key on your keyboard followed by

the letter.

1. For instance, to exit after you have made changes, press Ctrl + x.

2. You will then be asked whether you want to save these changes. To do so,
press y.

Saving changes in nano
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3. You now need to enter the filename that you want in order to save the file.
Once you have done this, simply press Enter and your file will be saved.

Confirming the filename of the file you are saving

4. To load the file you have just saved, just run the nano command as shown in
the following screenshot:

pi@raspberrypi nano demo.txtlj

Selecting the filename that you want to save the file as

vim
The other text editor installed on your Raspberry Pi is the vi text editor. The vi editor
was originally created for Unix-based operating systems by Bill Joy in 1976.

The name vi is derived from the shortened abbreviation of the word visual. The vi
editor is one of the most widely used text editors in Linux.

The vi text editor
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The vim (improved vi) editor is a bit more complicated to use than nano. The vi
editor is designed to stay out of your way, and as such, you won't see any menus
or unnecessary information on the screen.

The vim editor has several different modes that you use to operate it. One of the
modes is insert mode. When you are in insert mode, you can use vi like you would
use the nano text editor, but here you simply type the text and use the arrow keys
to navigate the file. To get into insert mode, press the Insert key or type a capital I.

The vi text editor in insert mode

In order to save the file, we need to enter in the command mode. To do this, press
the Esc key followed by the : key. This will bring up a command prompt at the
bottom of the vim window.

The vi text editor in command mode

There are many different commands available in vim, as follows:

Command Description

w This writes the file to disk

a This is used to quit vim

dd This deletes the current line of text

X This deletes the character where the cursor is

These commands can be entered in Command Prompt, or when you are navigating
the text and are not in insert mode.

An example of these commands is the wg command. This command saves and quits
vim when you press Enter. You won't be asked whether you want to save your
changes, as vim knows what you want, based on the command you give!
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If you don't want to save your changes, simply enter the q! command.

There are many other text editors that can be installed onto your Raspberry Pi,
such as geany.

Summary

In this chapter, you learned about the bash shell, file permissions, and many of bash's
built-in commands. Remember that if you need to find out any more information, all
that you need to do is add the man command in front of the command for which you
want to find out more information. You will be able to find out as much information
as you could ever need!

Remember, don't be scared to experiment with the different commands that are built
into Raspbian. The worst thing that could happen is that you might need to image
your SD card again.
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Based on Raspbian

Raspberry Pi is an extremely capable device that is within the reach of more people
than ever. It is affordable enough for people to use for all sorts of different projects
that weren't possible before. Some of these projects range from creating a media
center for your TV to the autopilot functionality in an unmanned aerial vehicle.

Many of these projects are based on Raspbian, and many of these have become their
own distribution. They are still Raspbian at heart, but they have been customized for
a specific purpose, and you can use the skills that you have learned from this book to
work with them. This chapter runs through some of the different distributions.

Raspbmc

Raspbmc (http://www.raspbmc.com/) is a Linux distribution based on Raspbian that
lets you run XBMC (now called Kodi) on your Raspberry Pi. Kodi is an award-winning
media player and entertainment hub designed to run on as many different devices as
possible, including the Raspberry Pi.

Thanks to the Broadcom CPU and VideoCore IV graphics engine, the Raspberry
Pi has more than enough power to handle media playback. This allows you to
turn your Raspberry Pi into a powerful, extremely low-cost media center with
low power consumption.


http://www.raspbmc.com/
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By installing Raspbmc on your Raspberry Pi, you can turn your Raspberry Pi into
a fully-featured media center that can play movies and music on your TV. Kodi
lets you use any smartphone or tablet with Wi-Fi as a remote control.

Volumio

Volumio (http://volumio.org/) is a free, open source Linux distribution based on
Raspbian, designed to turn a Raspberry Pi into an audiophile music player. Volumio
is designed to be easy to use. To quote the Volumio website, Volumio can be defined
as follows:

"Volumio is designed to be simple. To sound amazing. To be what your music
deserves."

After installing Volumio onto your Raspberry Pi, you can control the music that
you are playing using any smartphone or tablet with Wi-Fi.
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The interesting thing about Volumio is that, as it has been designed for use by
audiophiles (people who enjoy high-quality audio), it is designed to be able to use
external digital-to-analog converters (D/A) to increase the quality of the sound
being played. These D/ A converters plug into your Raspberry Pi and work

as a very high-quality sound card. The following image shows the Volumio

web interface:

rune - | audio

Dave Grusin

The Very Best Of

= Playlist

ThinBox

ThinBox (http://www.jontylovell.net/index.php?page=30) is a free, open
source Linux distribution based on Raspbian, designed to turn you Raspberry Pi
into a remote terminal client. ThinBox allows you to quickly and easily connect
your Raspberry Pi to a Microsoft Windows based server or desktop.
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Connections are easily set up using the built-in connection manager. ThinBox boots
in less than 30 seconds to the desktop and has a simple, easy-to-use GUI application
to set up connections. It is one of the easiest ways to use your Raspberry Pi to
remotely access your systems from anywhere.

The desktop interface of ThinBox

PiPlay

PiPlay (http://pimame.org/) is another Linux distribution based on Raspbian,
which is designed for gaming and emulating old gaming systems on your
Raspberry Pi.

It is designed for users who have never used Linux or Raspberry Pi and is really
easy to set up and use.

PiPlay emulates the following gaming systems:

e MAME—AdvanceMAME and MAME4ALL
* CPSI/ CPSII—Final Burn Alpha

*  NeoGeo—GnGeo

* Playstation —PCSX-ReARMed

* Genesis—DGen

*  SNES—5Snes9x
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* NES—AdvMESS

* Gameboy —Gearboy

* Gameboy Advance —GPSP
*  ScummVM

* Atari 2600 —Stella

* Cave story —NXEngine

* Commodore 64— VICE

By installing PiPlay on your Raspberry Pi, you can play many old games that cannot
be played any other way.

¥PIPLAY

The PiPlay logo

Torberry

Torberry (https://code.google.com/p/torberry/) is a Raspbian-based Linux
distribution for Raspberry Pi, designed to route all your Internet traffic through
the Tor network.

According to the Tor website, Tor can be defined as follows:

"Tor is free software and an open network that helps you defend against traffic
analysis, a form of network surveillance that threatens personal freedom and
privacy, confidential business activities and relationships, and state security."

Torberry is designed to be installed onto your Raspberry Pi and serve as a Tor
transparent proxy that routes all your TCP and DNS traffic through the Tor
network. This means that it is harder for someone to find your location.

The Tor logo
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Kali

Kali (http://www.kali.org/)is a Linux distribution derived from Debian
(as is Raspbian) designed for digital forensics and penetration testing.

Kali comes preinstalled with several software packages designed for testing the
security of computer networks. These utilities allow the user to crack passwords,
break into wireless networks, and perform port scans of someone's computer.
Some of the tools included in Kali are shown in the following image:

Applications  Places B [ Sun Aug 4, 4:25 PM

ress lesting

af dwware Hacking

Summary

In this chapter, you learned about several different operating systems that are based
on Raspbian. These operating systems build on Raspbian to make your Raspberry
Pi able to perform specialized tasks. These are only a small subset of some of the
distributions available for the Raspberry Pi, and thanks to the popularity of the
Raspberry Pi, more and more of these distributions will become available.

The skills that this book has taught you will help you with these distributions
and allow you to make the most of them. Good luck!
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