Raspberry Pi Get to grips with the
new pocket-sized computer

Raspberry Pi:

If you're eagerly waiting for the delivery of your Raspberry Pi, let
Jonathan Roberts get you up to speed on this super diminutive device.

Super-secretive
Jonathan
Roberts

has been
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Linux since he
was a teenager.
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wasn't that
long ago...

fter a long wait, the eagerly anticipated Raspberry Pi
Ahas arrived. Here at LXF Towers, we've been lucky
enough to be among the first to receive one of these
bare-bones, developer preview boards, and we want to put it
to good use over the coming months. In this tutorial, we're
going to start by providing an introduction that will get any
user, no matter what your past computing experience, up and
running. We'll be covering:
» What peripherals you need
» How to create a bootable SD card
» What to do when the system first starts
» What settings you might want to consider tweaking
» What you can, and can't, do with the RPi now
We hope that, whether you're waiting for your order to
arrive or thinking about buying one later in the summer, this
guide will show you what to expect and get you off to a flying
start. Next month, we'll move on from getting everything
working to begin putting the Raspberry Pi to its intended use
— teaching you how computers work. We'll be looking at
Scratch, one of the introductory programming languages
included with it, to get your brain thinking more logically.

Peripherals needed!

Before ordering a Raspberry Pi, be aware that when it arrives

it's just a green board with some electronics soldered on to it.

That is to say, it's missing a number of vital peripherals,

including:

» USB keyboard and mouse

» SD card for storage (and an SD reader)

» Ethernet cable for network connection

» Power supply

» HDMI/Composite cable for display (and the display itself!)
This might sound like a nuisance, but meeting these extra

requirements is simple most of the time. For starters, if you

already own a desktop computer, you probably have all of

these peripherals lying around the house. If you don't, then

you can either buy one of the pre-compiled bundles when you

order your Pi, or go to town and do a bit of shopping.
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) All of the operating systems that are compatible with the
Raspberry Pi are downloadable from their website.

Before you open your wallet, however, read these notes to
make sure that you buy components compatible with the RPi.
» The power supply has to provide 5V/1A output, and have
a mini-USB connection. Because of a new EU law, many
mobile phone chargers match these specifications, so check
if yours does. Here at LXF Towers, we've been using our
Android mobile phone charger.

» The SD card must be Class 4 and have at least 4GB of
space. Of course, the more space, the more applications and
data you'll be able to keep on your Raspberry Pi. If you're
unsure, there's a list of SD cards known to work at http://
bit.ly/wVO5BY. You'll need to be able to read and write to this
SD card from a computer other than the Raspberry Pi, so if
you don't have a reader built in, you'll need to buy a USB one.
» The HDMI/Composite cable doesn't need to be
expensive! Some shops sell very expensive ones, but you can

Alternative card preparations

If you don't have a machine running Linux,
you won't have access to dd, the tool we used
to copy the operating system to the Raspberry
Pi's SD Card.

You can still copy the operating system to
the SD card, however, using a program called
Win32Diskimager.

It was originally developed to work with the
Netbook Remix of Ubuntu, but it has now
become a popular tool for people playing with
Arm devices (such as the Raspberry Pi). You
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can download it from http://bit.ly/Dh2nE.
It's a simple tool. Select the .img file in the first
field, and select the SD card from the Device
field next to that. Then, all you need to do is
click Write.

Make sure you get the correct drive, and
consider backing up all your data first, because
it's possible to lose everything if you make
a mistake.

Also, as with dd, this tool will erase all
information on the SD card.

www.linuxformat.com

% Win32 Disk Imager

Imaye: Fike
| »

[ mue Hash:

Progress

Read Write Cxit

) This tool can put the OS on the SD card
(image from the Ubuntu wiki, CC-BY-SA 3.0).



buy them from Poundland or Tesco for about £4, and they will
work perfectly. As for which you need, HDMI or Composite,
well, that depends on what kind of screen you have.

Have a look at the image on the right. At the top is a HDMI
connection, in the middle is a DVI connection, and below that
is a Composite connection. Now look at your screen, whether
it's a TV or a computer monitor, and see which it has — you'll
then know which kind of lead to buy. If it has a DVI
connection, buy a HDMI lead and a HDMI to DVI converter;
if it has a Composite and HDMI connection, you should opt
for the HDMI connection.

Operating system primer

As with the missing peripherals, the Raspberry Pi is also
missing an operating system. To make it work, you need to
get a compatible operating system and put it on the SD card
using a special technique. Of course, if you don't know what
an operating system is, this might be tricky, so let's start
with that.

An operating system is the software that lets you interact
with the computer: it receives your inputs, controls the
hardware and sends output to the screen or over the network.
Ubuntu, Windows and Mac OS X are all examples of operating
systems. Without an operating system, a computer can't do
anything — it's just a big piece of inert metal and silicon.

On a traditional computer, the operating system is stored
on the hard drive. Every time you turn it on, the first thing it
does is find the operating system and load it in to the
memory (RAM). The operating system then takes over
control of all the hardware and keeps everything working until
you shut it down. It's often said that the computer ‘runs from’
or ‘boots off’ the hard drive. The Raspberry Pi, however, is not
a traditional computer and doesn't have a hard drive. Instead,
it uses the SD card to store the operating system, all the other
software applications you install and all your personal data
files. It runs off the SD card.

Getting the OS

To get the operating system on the SD card, you first need to
download one. You can find all the compatible operating
systems on the Raspberry Pi website: www.raspberrypi.org/
downloads. They recommend that you download the Debian
version for the time being, and this is what we're going to be
using in this tutorial.

The download is quite large at 400MB+, so it will take
a while. If you have a data cap on your network connection,
you can also find the download on this month's coverdisc.
Once you've got the image, you need to put the SD card in to
the computer. If it has a built-in card reader, use that, but if it
doesn't, you'll need to connect a USB one.

Now, the download is a ZIP file, which you should extract.
Inside the newly-created folder will be a .img file — it's this that
needs to be copied on to the SD card, but it can't be copied

Tutorial

getting started

) Buying the right cable for your monitor or TV isn't tricky, you just need to look
first. D HDMI cable, B Composite cable, and B HDMI to DVI converter.

like a normal file. The .img file, as the name suggests, is an
exact image of a device. It contains information about the
layout of data on the device and files used to boot the
computer, that have to be in exactly the right part of the drive.
If you just copy it, the files won't be put in the right place, but
will be stored on top of the disk's existing structures.

Preparing the SD card

Instead, we need to use a special program that will copy the
first byte of the image to the first byte of the disk, the second
byte to the second byte, etc. On Linux, we use a command
line tool called dd to do this.

Put the SD card in the computer, and then open a terminal
window and type df -H. This will display a list of all storage
devices and partitions on your computer, along with their size,
allowing you to find out what device label your computer has
assigned to the memory card.

Look closely at each line and find an entry that has the
same size as your memory card and has Media under the
mounted column on the right. You may not find one with
exactly the same size as is stated on your memory card, but it
will be close. Make a note of the information under the
Filesystem column on this line, which should be something
like /dev/mmcblkO.

Now, still on the command line, you need to enter the
following (but read the following notes before pressing
return!): sudo dd if=/home/jon/Downloads/
debian6-19-04-2012/debian6-19-04-2012.img of=/dev/
mmcblkO. Here, the part that follows if should be the path to
the downloaded .img file. In this case, it's in the Downloads
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) The default
Raspberry Pi
desktop is

based on LXDE,
a lightweight
interface that’s
ideal for systems
with slower
processors and
less memory.

folder of my home directory. If you saved it elsewhere on your
computer, you'll need to enter the full path to that location
instead. The part after the of should be the part you noted
down from the Filesystem column. If what you noted down
looked like /dev/mmcblkOpl, you need to remove the pl
from the end; if it looked like /dev/sdcl, you need to remove
the number from the end.

Be aware that this will remove all data on the device, so
make sure you back everything up first, and make sure that
you get the right device! If you accidentally direct dd at your
main hard drive, you're going to have serious problems.

Booting up

That's the only dangerous part done. Now, place the SD card
in to the slot on the bottom of the Raspberry Pi, connect your
USB keyboard, mouse and the display and Ethernet cables.
Then, with the monitor turned on, connect the power lead,
and the Raspberry Pi should boot itself.

You'll see a red power light next to the USB connections,
and shortly after you should see some flashing green lights
appear. If you don't see these, it means something went
wrong with the SD card setup. First, double check that it's
pushed in to the slot properly, and then reconnect the power;
if it still doesn't work, revisit the previous steps and try to
configure the SD card again.

If all is well, however, you should see a lot of text scroll by
on the screen with a Raspberry Pi logo at the top. The first
time you start the Raspberry Pi, it will enter a one-off
initialisation process. Along the way, it may stop loading when
it says ‘Stopping portmap daemon’; if it does stop at this
point, you can simply turn the power off and on again, and it
will start without trouble the next time around.

The prompt

Eventually, text will stop scrolling across the screen, and there
will be a line at the bottom that reads ‘raspberrypi login:'
followed by a blinking cursor. This is the login prompt, and it
means the machine is waiting for you to enter your username
and password. On the Debian image, the username is pi and
the password raspberry. Type the username and press
Return, and then type the password and press Return. It
won't show your password as you type it, just in case anyone
is looking over your shoulder. After doing that, you'll find the
text stops at another line, similar to the last. This time it reads
‘pi@raspberrypi:~$’ followed by a blinking line. This is the
command prompt. The blinking line means that the prompt is

Graphical caveats

The Raspberry Pi is unfinished. The boards that have been
sent are developer previews, with the Foundation sending
them in the hope that geeks will start tinkering, find and
report problems, as well as creating lots of fun applications
for when they start delivering refined versions to the target
audience: school children.

With that in mind, you may be less surprised to learn
that there are some problems with hardware support in the
distributions. None of them have yet got X, the software
that controls the display, working with the integrated
(and very powerful) graphics system, which means that it's
slow to redraw windows.

It's also impossible to get most existing 3D games to
work. This is because most of the 3D games on Linux have
been written to interact with the graphics system through
something called OpenGL; the Raspberry Pi supports only
a sub-set of this, however, called OpenGLES.

As time progresses, expect to see new games appear
and old games modified to work with OpenGLES; and
expect to see X gain support for the integrated graphics.
Eventually, everything will work snappily — patience is all
that's required.

ready to accept your commands, which you enter by typing in
the names of different programs and pressing Return.

If you plan to use your Raspberry Pi to learn about
computers and how they work, to run your own server or to
do some programming, you'll spend more time with the
command prompt, but for now let's get the graphical
interface working.

Pretty pictures

At the prompt, type startx and press Return. The screen will
flicker for a few moments, then turn black, then a huge
Raspberry Pilogo will appear with a task bar across the
button that's similar to Windows. This is LXDE, the
Lightweight X11 Desktop Environment. On Linux, and unlike
MacOS X or Windows, users can choose from many graphical
interfaces to interact with their computers. LXDE isn't the
prettiest or most modern of these, but it's one of the leanest.
This makes it perfect for running on hardware without much
processing power or memory, just like the Raspberry Pi.

Have a play around and click the different buttons to see
what they do — you can't break anything at this point. And
even if you do, you can just unplug and reconfigure your SD
card and you'll be back where you started.

Although you can't see the command line anymore, it's
still running in the background. You can access it again by
pressing Ctrl+Alt+F1 — try it. You should see some obscure
looking text following the startx command you issued. This is
the output from the running program, the X Server.

Xis the program that Linux uses to control input devices
and display information on the screen. It creates a series of
virtual consoles, accessed by typing Ctrl+Alt+F1+F6. The
graphical environment, on the Raspberry Pi at least, will
always be accessible on the console, represented by F2. So,
to get back to LXDE you can just type Ctrl+Alt+F2.

One thing you might notice as you play and explore is that
the desktop doesn't fit your display properly. This is
a common problem that people using HDMI connections
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/& Step-by-step: Take back the space
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Pick a card

Select the right device! Look in the drop-down menu and
choose a device that's the same size as your SD card. [fit's
the right one, you'll see three partitions listed in the main
window, and two bits of unallocated space.

™ Applying pending operations
Depending on the number and type of operations this might take a long time.

Move /dev/mmcblkOp2 to the right
16.00 MiB of 16.00 MiB copied (0! :00:00 remai 1g)

copy 16.00 MIB using a block size of 1.00 MIB

Completed Operations: h‘

R LT T D s completed

» Details

Cancel

B Move it around

Right-click the linux-swap partition and select Resize/Move.
In the window that appears, drag the small box all the way to
the right of the box that it's contained within.

Click Resize/Move.

Unmount

Manage Flags

Make some room

Right-click the ext4 partition, select Unmount, then right-click
and select Resize/Move. Drag its right-hand edge to the end
of the box to resize it. Click Resize/Move.

B All done

Then click the green tick at the top of the screen. Wait
patiently while GParted moves and resizes your partitions.
Take the SD card out and reboot your Pi.

have found. It's caused by something called overscan, which
is a hangover from televsion sets from the 1930s through to
the 1990s.

Fixing the problem

To fix it, we're going to go back to the command line.

We won't switch virtual consoles as we did before, but we'll
use a ‘terminal emulator’ Open the LXDE menu by clicking
the icon in the bottom-left of the screen, then click
Accessories > LXTerminal. This is another way to access the
command line. Into the prompt which appears in a new
window, you need to type sudo leafpad /boot/config.txt.
This will launch another new window — a text editor called
Leafpad. You don't need to open a file, since the command
you entered also specified which file Leafpad should be
opened to edit, config.txt in the /boot directory. Into here,
type disable_overscan=1 and then save the file. You can then
reboot your Raspberry Pi by clicking the logo in the bottom-
right of the screen, and when it comes back on the screen
should be filled.

There are a lot more options you can put in this file, and
they're all documented on the Raspberry Pi wiki: http://
elinux.org/RPi_config.txt. A ot of these have to do with
display modes, including resolution, etc, but some also cover
modifying how fast the processor runs — overclocking it. You
should avoid these, as unless you know what you're doing,

they can damage the computer. The hdmi_drive option is
useful if you're using a HDMI to DVI converter. Set it to 1 to
ensure your screen is at the correct resolution and reboot.

At this point, you've got your Raspberry Pi running, you
know how to start the graphical interface and you've set the
screen resolution. There's one more tweak we want to
describe, and that's how to configure your SD card to make
all its storage space avaiable for files and software. The
reason this is necessary is when you put the .img file on to the
SD card, it automatically divided the drive into three parts.
Each of these appears to the computer as if it were another
physical hard drive, and is known as a partition. One of these
is used for storing the operating system and all your files
(known as the root parition, represented by a /), another is
used for providing virtual memory (known as the swap space)
and the third is used for storing the files that let the
Raspberry Pi start. Because each is seen as another physical
device, if there’'s room on the SD card that's outside of these
partitions, the operating system will ignore it.

This is where the trouble lies. The Debian image we put on
the SD card creates a root partition that's always the same
size. As a result, on our 4GB SD card we found ourselves with
2GB of unused space, and only a few hundred megabytes to
store new applications and files. To fix this, you'll need a Linux
machine with GParted installed on it. You can then follow our
step-by-step guide. Remember to back up your data first.
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