
Distributions for the Raspberry Pi at a glance

 Sweet  
 Fruits

Several operating systems are designed to run 

on the Raspberry Pi. We look at some leading 

alternatives. By Marko Dragicevic

the light hardware requires a scaled-down 
system free of unnecessary applications and 
the “code bloat” common on many desktop 
systems. Also, systems that run on Raspberry 
Pi must be compiled for the Rasp Pi’s ARM 
processor – an ISO image created for a desk-
top computer with an Intel processor won’t 
work.

This article introduces some of the operat-
ing systems designed to run on the Raspberry 
Pi [1]. As you will learn, many of these sys-
tems are ported from popular mainstream 
Linux distributions. Often the choice of a sys-
tem is a matter of taste, but you might find 
that some systems work better for the way 
you intend to use your Raspberry Pi.

If you want to experiment, you can just 
burn different systems to different SD cards 
and trade them out whenever you want a 
new look. Or, you can try a system like 
NOOBS or BerryBoot, which offers up a con-

 No other computer 
switches its operat-
ing system as easily 
as the Raspberry Pi: 

Just slot in an SD card with a 
different OS image, reboot, 

and you’re done. But, 
which of the available 

Rasp Pi operating sys-
tems is best for you?

Most of the sys-
tems that run on 
Raspberry Pi are 
versions of the 
Linux operating 
system. Because 
Linux is open 

source, developers 
can tailor it for spe-

cific purposes. In the 
case of the Raspberry Pi, Le
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venient menu for choosing an operating sys-
tem at boot time (see the “NOOBS and Berry-
Boot” box). You can even access an Amiga-
like operating system (see the box titled 
“AROS – A Special Case”).

Considerations
If the operating systems described in this ar-
ticle weren’t slightly different, they wouldn’t 
all need to exist. Raspberry Pi users often de-
velop a favorite distribution based on consid-
erations such as:
•	 Package	Manager	–	In	the	Linux	world,	

users connect to package repositories to 
download new applications. The concept 
of a package repository was later adapted 
by Apple for the iPhone App Store, but in 
Linux, almost all of the applications are 
free. Several package formats and package 
management tools coexist in the Linux 
space, and users often form preferences 
about Linux distributions based on the re-
positories and package tools. The leading 
package tools are based around Debian re-
positories (with tools like Apt-get and Apti-
tude) and the Red Hat Fedora repositories 
(with tools like Yum). The Raspbian distro 
uses a Debian-based package environment, 
and Pidora uses RPM-based Red Hat pack-
ages. Some other distros, such as Arch 
Linux, maintain their own package man-
agement systems.

•	 Desktop	–	The	desktop	environment,	with	
its distinctive screen layout, menus, and 
desktop applications, is another distin-
guishing feature of Linux systems. Popular 
desktops like Gnome and KDE are too 
bulky for the Raspberry Pi, which runs 
better with lightweight systems like LXDE 
and Xfce. Some Rasp Pi systems dispense 
with the graphic desktop altogether and 
boot directly to the old-fashioned com-
mand line.

•	 Multimedia	–	Some	systems	are	optimized	
for audio and video playback. As you’ll 
learn in this article, a number of Rasp Pi 
alternatives are intended to outfit the Pi as 
a media center. As is often the case with 

NOOBS and BerryBoot do not actually act as a 
complete operating system but combine a boot 
manager and an installation helper to let you 
boot other systems.

To begin, format the SD card on the PC using 
the FAT32 filesystem, then unpack the NOOBS 
[2] (“New Out Of the Box Software”) ZIP file 
onto it. Next, boot from the SD card, and you 
will reach a boot menu that lets you select 
whether you want to install Raspbian, Pidora, 
Arch Linux, OpenELEC, Raspbmc, or RISC OS. 
All other installation procedures are automati-
cally handled by NOOBS. For a change of the 
operating system, simply press the Shift key 

immediately after the boot process starts to 
choose a different system from the selection 
menu. If you do not press the Shift key, you will 
boot to the most recently installed distribution.

BerryBoot [3] takes users one step further in the 
direction of a boot manager. Again, you first un-
pack the archive file on a FAT32-formatted SD 
card. After booting, BerryBoot offers to install a 
desired OS on the SD card. Alternatively, Berry-
Boot stores its boot files on a USB stick or a 
hard drive connected to the Rasp Pi. Addition-
ally, you can simultaneously install multiple op-
erating systems with BerryBoot, then select 
from a boot menu when starting your Rasp Pi.

NOOBs aNd BerryBOOt

AROS [4] is based on the operating sys-
tem of the Commodore Amiga, and it is 
compatible with Amiga APIs. Thus, you 
can theoretically recompile a program 
written for the old Amiga Workbench, 
which does not access the hardware di-
rectly, for AROS. The open source proj-
ect has its origins in the period of the 
mid-90s when, after the failure of Com-
modore, Comodore fans created an 
equivelent system for PCs with x86 pro-
cessors. Later they also ported the code 
for a variety of other processors.

Currently, the native Rasp Pi implemen-
tation cannot be used, however, because 
some hardware drivers still have to be 
developed. There is a Linux-hosted ver-
sion for doing this: You first boot any 
Linux (e.g., Raspbian), then you can 
download the nightly build binary [5] for 
ARM processors and run AROSBootstrap 
from this archive. AROS then launches 
(Figure 1) using the Linux driver for hard-
ware access to the Rasp Pi. Much work 
here is unfinished, but AROS promises 
to blossom into a nice gimmick for Pi 
owners who once had an Amiga.

arOs – a special case

Figure 1: AROS brings that Amiga feeling to the Raspberry Pi.
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prisingly quickly. You’ll see no performance 
issues with ordinary tasks, at least on the B 
model with 512MB of RAM. Understandably, 
however, huge tables with extensive compu-
tations take the Pi to its limits.

Raspbian is rightly considered the standard 
distribution for the Rasp Pi. On one hand, it 
facilitates a newcomer’s first steps with the 
mini-computer, which is why it also forms 
the basis of many tutorials. On the other 
hand, advanced users who have used Debian 
or one of its derivatives already feel comfort-
able with it.

Pidora
Pidora [7] is a Raspberry Pi version of Fe-
dora – the community version of Red Hat 
Linux. Fedora is well represented on desktop 
PCs, and it is growing in importance on serv-
ers. The Raspberry Pi Foundation originally 
planned to name Pidora the standard distri-
bution for the Rasp Pi. However, the first ver-
sions were found to be very slow and buggy, 
which is why Raspbian climbed to the top of 
the list. Meanwhile, the Pidora developers 
have eliminated the initial teething problems, 
ensuring good performance. (For older Rasp 
Pi models with only 256MB of RAM, how-
ever, Pidora still proved unsuitable in our 
lab.)

After the first boot, you can complete the 
initial configuration of the Rasp Pi in a graph-
ical interface. Useful extension packages are 
also available; for example, Pidora can output 
the current IP address of the mini-computer 
via speech output or via LEDs in headless 
mode. Almost all software packages for the 
PC version of Fedora are available in the 
ARM package sources for the Rasp Pi. How-
ever, some important video and audio codecs 

specialization,	these	systems	are	quite	con-
venient for their intended use case, but 
they give up some flexibility if you want to 
use your Pi for other things.

Beyond these differences, you will find that 
the systems offer many of the same applica-
tions – either preinstalled or at least available 
for download. Most systems will support the 
projects described in this issue, although you 
might have to adapt some of the setup proce-
dures. They all look quite similar once you 
get to a terminal window.

rasPbian
The most popular OS for the Rasp Pi is cer-
tainly Raspbian [6], a custom version of De-
bian GNU/ Linux specially tailored for the 
mini-computer. Debian is widely used in 
server systems, and it forms the basis for sev-
eral popular desktop distributions, such as 
Ubuntu. Thanks to the 35,000 packages in 
the Debian repositories, the user can draw on 
a huge amount of free software.

Raspbian is available in two variants: hard 
float and soft float. The difference between 
these variants has to do with how the system 
handles floating point numbers. The hard 
float form is much faster, so you will likely 
prefer it in almost all cases. However, if you 
want to use the Java VM from Oracle, you 
must use the soft float image. If you program 
in Java, or if you plan to run applications 
written in Java, you might want to consider 
the soft float edition.

After booting, Raspbian automatically 
starts the raspi-config tool that lets you cus-
tomize	key	settings,	such	as	the	password	
and	time	zone	in	a	small	menu.	Here,	you	
can also select whether to boot to the lean 
LXDE graphical desktop (Figure 2) at boot 
time. The user interface 
and the Start menu of the 
graphic desktop help new-
comers quickly find impor-
tant programs: Thanks to 
the nimble WebKit engine, 
the Midori browser lets you 
surf the web at fast speeds; 
the visual development en-
vironment Scratch is also 
preinstalled.

If you also want to use 
your Rasp Pi for office 
work, you can use the 
package manager to install 
LibreOffice conveniently 
off the web. Despite its 
richness of features, the 
free office suite reacts sur-

Figure 2: The most widespread Rasp Pi distribution: The Debian GNU/ Linux 

descendent, Raspbian.
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are missing. For multimedia projects, Rasp-
bian and distros that focus on the XBMC 
media center are currently the better choice.

For other purposes, however, Pidora is ide-
ally suited – especially if you are familiar 
with Fedora and its specifics (e.g., the Yum 
package manager and the short release cy-
cles). Unlike a PC with a Fedora installation, 
you are not taken to the Gnome desktop on 
booting, but to the more lightweight Xfce – a 
tribute to the limited resources of the Rasp-
berry Pi (Figure 3).

Media Center
Thanks to its hardware-accelerated graphics 
chip, the Raspberry Pi can play full HD vid-
eos smoothly. Additionally, it can be con-
nected to a standard TV set, both digitally 
via HDMI and using an analog composite 
connection. What could be better than using 
the mini-computer as a low-budget media 
center? This is the goal that the OpenELEC 
[8], Raspbmc [9], and XBian [10] distribu-
tions have set themselves.

These Raspberry Pi media center alterna-
tives all run XBMC [11] after booting the Rasp 
Pi (Figure 4). XBMC stands for XBox Media 
Center, and it has been under development for 
many years. XBMC originally ran on modified 
Xbox consoles and later on desktop PCs; some 
time ago, it was released for the Raspberry Pi. 
XBMC offers a wide range of possibilities for 
movies and music. For example, it not only 
plays media files from local or network drives 
but can also handle web streams of all flavors. 
Its other abilities include launching external 
programs, as well as the integration of script-
ing in a sophisticated plugin system.

Because all three 
distributions use the 
same media center, 
the differences lie in 
the details: The sleek 
OpenELEC (Figure 5) 
boots very quickly; 
the Raspbian modifi-
cations, Raspbmc 
and XBian, need a 
little longer to warm 
up, but to compen-
sate for this, they are 
more easily extensi-
ble. If you want to 
call a small web 
browser at the press 
of a button in XBMC, 
you can simply in-
stall the required 
Raspbian package 

and set up a menu on the desktop. Raspbmc 
has a very user friendly setup menu; how-
ever, XBian impresses with the very latest 
software.

Basically, choosing between these three 
media center distributions can be difficult, 
because the differences appear only in the 
details. All three are very actively developed 
and occasionally impress with improve-
ments. If you want to enrich your living 
room with a Rasp Pi media center, you 
should try all three distributions in advance 
to discover your favorite.

arCh Linux
Arch Linux [12] is an interesting counter-
point to Raspbian. It forgoes a graphical in-

Figure 3: The Fedora offshoot Pidora has now overcome his initial performance 

problems.

Figure 4: Several media center distributions exist for the Raspberry Pi, but all of them use XBMC 

(shown here with the “Back Row” skin) as the front end.
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tem. In the UK in particular, Acorn sold the 
legendary Archimedes computer in larger 
numbers. Because the Rasp Pi had a greatly 
improved version of the CPU installed at the 
time, RISC OS was an obvious match for the 
mini-computer. RISC OS is not free software, 
but you can download it for free use and 
pass it on. The details are governed by the 
proprietary license included with the distri-
bution.

Because RISC OS has a long history, you 
will find related software on many older 
websites. Not all of them run on the Rasp-
berry Pi’s ARMv6, which is why you should 
use one of the two built-in package managers 
(Store or Packman). Although both contain 
only a small part of the available applications 
and games, they were selected in terms of 
compatibility and quality.

Overall, RISC OS is quite stable, boots 
quickly, and has a lean core. During opera-
tion, you will see that it can be significantly 
different from other operating systems, such 
as the much more frequent use of drag and 
drop. File selection dialogs (e.g., opening 
files in a program), for example, almost 
never show a hierarchical list of directories 
and files. Instead, you must use the mouse to 
drag the desired file from a directory window 
on the desktop and drop it onto the appropri-
ate icon within the program window.

Despite enthusiasm for the microcosm of 
RISC OS, the system does look rather out of 
date from today’s perspective, particularly 
with regard to the functionality of the soft-
ware. For example, the preinstalled NetSurf 
browser does support either HTML5 or 
JavaScript. Additionally, you will look in vain 

terface in favor of booting directly into the 
command line – taking just a few seconds to 
do so. Arch Linux inevitably drives absolute 
beginners to despair, but geeks will appreci-
ate the sleek base system that they can se-
lectively expand to suit their own needs. 
The Pacman GUI package manager is avail-
able for installing packages, and you can 
use it to set up a graphical interface if nec-
essary.

Arch Linux follows the “rolling release” 
approach. Unlike many distributions, the 
developers do not release new versions of 
programs in cycles; instead they release on 
a daily basis via the package sources. Regu-
lar updates to new versions of the distribu-
tion are thus something you can forget. If 
you make a mistake during the configura-

tion, however, you will end up with an 
unstable system. You should only 

use Arch Linux if you are fa-
miliar with the Linux 

command line – or if 
want to learn more 
about it.

risC os
The completely in-
dependent RISC OS 
[13] was supplied 
by British manufac-
turer Acorn in the 

1980s and 1990s 
with various genera-

tions of home comput-
ers. RISC OS is not a ver-

sion of Linux but is a com-
pletely different operating sys-

Figure 5: The XBMC distributions (OpenELEC shown here) typically expand the Media Center menu with their 

own configurations.
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for an office package that can compete with 
LibreOffice.

Pibang
The developers of PiBang [14] were inspired 
by the ultra-slim CrunchBang Linux. PiBang 
uses the lightweight Openbox window man-
ager, which in turn relies on the newer 3.6 
kernel and offers more recent software ver-
sions from its package sources (although 
some of them are not considered stable). Be-
sides using the original Debian packages, it of-
fers more sources and thus more software. 
GIMP and AbiWord are preinstalled.

PiBang requires less knowledge than, say, 
Arch Linux, but it still overwhelms begin-
ners. On first boot, the configuration is still 
handled by raspi-config, but for desktop op-
eration, you first need to create a user ac-
count. Even the appearance of the desktop 
looks quite spartan (Figure 6).

gentoo
Although Gentoo Linux is clearly not aimed 
at beginners, it been around since 1999 [15] 
and now runs on the Rasp Pi. The key to the 
Gentoo philosophy is “no binary packages.” 
Instead, you download program source code 
and compile it on the target machine. This 
approach gives you cutting-edge software, 
and the system can be perfectly trimmed for 
performance. The downside: You need to be 
very knowledgeable to put together the 
whole operating system in the shell. Further-
more, the low-powered Rasp Pi CPU takes a 
fairly long time for compiler runs.

ConCLusions
If you are taking your first steps with the 
Raspberry Pi, I recommend starting with 

Raspbian. Later, you can try out alternatives 
on your SD cards to make a personal com-
parison. Numerous other Rasp Pi distribu-
tions, some of them for special purposes, can 
be found on the web, along with the candi-
dates mentioned here. One candidate worth 
noting is Pi-Point [16], which turns the com-
puter into a mini WiFi access point; another 
is IPFire [17], which allows you to make the 
Rasp Pi into a router.  ● ● ●

Figure 6: PiBang offers a lightweight desktop alternative for the Raspberry Pi.
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