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Richard Hillesley writes about art, 
music, digital rights, Linux and 
free software for a variety of 
publications and is a previous editor 
of Linux User. As well as his regular 
monthly free software column 
(page 17), Richard walks us through 
the story of Samba in his feature 
starting on page 42.

Michael Reed is a technology writer and has 
been hacking away at Linux for 
over 15 years. Michael specialises 
in desktop Linux solutions. This 
month he demonstrates how much 
more agile Nginx can be for serving 
cloud solutions when compared to 
Apache. His six-page feature starts 
on page 48.

Liam Fraser is the creator of the hugely popular 
RaspberryPiTutorials YouTube 
series and is a Linux server admin 
for the Raspberry Pi Foundation. 
This month Liam shows us how to 
write an instant messaging client 
and server in Python. You can find 
his guide on pages 54-59.

Joey Bernard has been using Linux at home 
for almost 20 years and he’s 
now getting paid for it as 
a computational research 
consultant with ACEnet. In this 
issue Joey shows us how to 
pentest on the move with dSploit 
for the Android platform 
(pages 34-37). 

 
Gareth Halfacree is our new resident open 

source reporter now that Rory has 
retired from the role. You can find 
his latest stories starting on page 
12 after our Code Club interview, 
not to mention his reviews of the 
latest Synology NAS box and the 
BeagleBone Black starting on 
page 68.

Rob Zwetsloot studied aerospace engineering 
at university, using Python to 
model complex simulations in 
class while configuring Linux 
HTPCs at home. Among other things 
this issue, Rob shows us the best 
video editing software (page 74) and 
brings us his final code listing for a 
classic Python game (page 60).
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Welcome
to issue 128 of Linux User & Developer

Welcome to the latest edition of Linux User & 
Developer, the UK and America’s favourite high-end 
open source and Linux magazine. 

We’re unashamed distro hoppers here at Linux User. 
There’s such a wealth of choice out there that it would 
be a shame not to sample something new now and 
then. That’s why we’re committed to offering you four 

new distros every issue on our DVD and to make it as painless 
as possible for you to test them. Many live-boot straight from 
the disc and no installation is needed.

While we happily spend days at a time testing betas, 
evaluating new releases or simply trying new desktops on for 
size, we tend to fi nd ourselves returning to one common home 
ground – Mint. The latest release is by far its biggest yet, so 
we’ve dedicated eight pages to looking at every new feature. 
We also speak exclusively to its developers to fi nd out what 
the future holds – there are a few surprises in store. 

We’ve also got a bumper 14 pages of Raspberry Pi coding, 
practical projects and gear for you this month. Liam shows us 
how to remotely control your Pi from anywhere in the world 
(and from any device), while Rob concludes his excellent 
classic game code listing series with Poker Dice. 

Russell Barnes, Editor

Buy online

Get 
Linux User

for £4.19 
per issue

Page 28
» Linux Mint 15 reviewed
» Turbocharge your cloud
» Install a distro on Android
» Remotely control your RasPi

This issue

Visit us online for more news, opinion, tutorials and reviews:

www.linuxuser.co.uk





Can you volunteer for 
Code Club?

We need people who know how to program computers to volunteer to run a club at their 

local primary school, library or community centre for an hour a week.

We create the projects for our volunteers to teach, the projects we make teach children how 

to program by showing them how to make computer games, animations and websites. 

Get involved, let’s teach the next generation to code!

Code Club is a nationwide network of volunteer-led 
after school coding clubs for children aged 9-11.

Visit www.codeclub.org.uk to find out more  
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Michael Gove may well be the most unpopular 
UK government minister at the moment. The 
hostile reaction he has received from those 
against his widespread reforms of education 
has been resoundingly loud. Headteachers 
appear not to like him. Teachers even less so. 

But, in one area at least, he has been 
courageous. He wants to replace ICT with a 
computing GCSE that relies less on teaching 
children how to use Microsoft Word and a 
spreadsheet and more on programming. His aim 
is a noble one: to enable children to be producers 
of software rather than mere consumers.

Such a philosophy has been widely backed 
within the technology and gaming sectors. 

David Crookes talks to Clare Sutcliffe and Linda 
Sandvik about Code Club, which aims to fix the lack 

of computer science in primary schools
to rectify this and then we had a lot to drink while 
we thought it over.”

They hit upon the idea of getting professional 
coders into primary schools on a volunteer basis 
and formed what became known as Code Club. 
A pilot scheme was set up at Soho Parish School 
where Simon Wharton, a Code Club volunteer 
and computing graduate, looked after a group of 
15 children aged from eight to ten.

Removing the barrier
“I mean we sort of just had a very simple 
brainwave which was putting programmers who 
know how to code into schools to fill the gaps 
of teachers who don’t know how to code,” says 

But for some people it doesn’t go far enough. 
Last year, web designer Clare Sutcliffe and 
electronics guru Linda Sandvik had an idea. They 
decided it would be good to inspire kids to learn 
to code (an ethos that became a motto) and, 
more than that, they should do so from the age 
of nine to eleven to give them a solid grounding.

“The idea came when Clare and I went to the 
pub, as you do, after work one day and discussed 
starting doing something to aid education in a 
topic that we were both really interested in,” says 
Linda. “The more we thought about it, the more 
we realised that programming wasn’t really being 
taught in primary schools. We figured we needed 
to create something permanent that would help 

6 News |  16 Opinion |  94 Letters
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Code Club lessons take place after school and 
they are based around projects that teach 
children how to program. They may be asked 
to create a game, an animation or a website. 
The lessons are conducted for an hour by a 
volunteer at a primary school. 

The first technique that children learn is 
the basic principles of programming using 
Scratch, a drag-and-drop interface that 
arranges chunks of code to construct basic 
games. But there are new projects being 
written every term and the idea is that the 
students can use their imagination, progress 
and learn more.

Scratch is used in terms one and two for the 
basics of programming. Term three teaches 
the basics of web development using HTML 
and CSS. Term four teaches Python, and so it 
progresses over the two years.

“Scratch is good to start with,” says Linda. 
“It’s the programming language environment 
developed at MIT for their kindergarten group 
and it’s really nice in the way that you have 
all the commands and the puzzle pieces that 
you drag together. They slot together and it’s 
supposed to really teach you animation. You 
can delve into graphics which is what kids 
love the most. 

“They love being able to make games and 
then, of course, there’s the social aspect 
to it as well. You can share the thing that 
you made, so you can show it off to all your 
friends or pretty much making games or 
making toys… They’ll start off with quite 
easy instructions like ‘follow that’ and then 
we’ll start going like more open-ended 
so that they can add their own creativity 
and things.”

The latest in the Linux community
News

open source

Clare. “It was a very simple idea, but we quickly 
realised why it hadn’t already been done. It 
dawned on us that maybe there just aren’t the 
projects for people to teach, even if they wanted 
to, and that it’s very time-consuming to make 
those projects. So whilst we realised it was a 
very simple idea, we had to set about removing 
all the barriers that are in people’s way to stop 
them from doing it already. We planned stuff for 
about a month and then launched our idea back 
in April 2012.”

The two friends identified a need for a 
centralised bank of projects that the volunteers 
would be able to easily access. Different levels 
were produced, with Level 1, for example, involving 
the assembly of a game – which, in the pilot 
scheme, was called Whack-a-Witch – complete 
with sound effects, scoreboard and a timer. The 
access to training literature was important.

“There are some people who wanted to 
be volunteers but they have never done any 
teaching before,” says Linda. “So even though 
they are very knowledgeable about computer 
science, they are a bit terrified about going into 
a school and being surrounded by a bunch of 
ten-year-olds. We are able to give the volunteers 
something that is tried and tested and we can 
tell them, ‘Okay, as soon as you go in that door 
you’re going to be a rocket scientist’. Our point 
is that the volunteers are not the pupils’ teacher 
and that they are going to be cool as a result. It 
helps enormously.”

The learning materials have been created 
with the help of coders to ensure that the 
teaching of Python and Scratch is tailored to 
make it relevant to children and easy for them 
to understand what they are being asked to do. 
“There were a lot of emails being written,” laughs 
Clare. “No, seriously. It really involved a group of 
people who we asked nicely to create projects 
for us. Then we test them and revise them and 
design them.”

Scratch is used for the first two terms of Code 
Club. In terms three, HTML and CSS are taught. 

In the fourth term, Python will be delivered to 
pupils although the teaching material for that 
language is being written at the moment since 
Linda only recently began to play around with 
Python herself. “I’m loving it,” she says. “I’m 
just having so much fun trying to come up with 
interesting things to do”.

Such is the level of recognition that 
Code Club is achieving that they are being 
approached by established companies too. “I 

get sent books every now and again for review… 
Cambridge Press recently sent me something 
they are trying to target at children,” says 
Linda. “Let’s just say there are lots of boring 
things out there but so many fun things you 
can do with computers and we’re trying to find 
the most engaging way of teaching the stuff 

n Instructions on how to start a club are well explained on the website

Example lesson -  
what concepts are children learning and 
how is it being delivered?

“They decided it 
would be good 
to inspire kids to 
learn to code – 
an ethos that 
became a motto”
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without boring kids to tears. We have our own 
sort of metric for determining if a lesson is 
good, we do a lot of testing. Both of us are used 
to conducting tests to implement things, but 
it’s been fun going into schools and seeing our 
material actually being used. We then try to 
improve those.”

Although there are lesson plans and projects 
available for volunteers, there is also a good 
deal of fl exibility. Volunteers can – and do – add 
to the lessons as well. They are becoming more 
adept at feeding back information that can then 
be distributed to everyone else. “It’s a good way 
of improving your lessons,” says Linda. “Like we 
get very dedicated volunteers who have been 
doing Code Club for a few months and then say 
‘Oh I had this idea to do this’ and ‘Oh why don’t we 
do it like this?’, or ‘This is the one for me’ so yeah, 

create something for each different age group. We 
decided on nine to eleven rather than going any 
younger because one thing we wanted to do was 
to affect a lot of children at once and to do that we 
need one volunteer for a group of children rather 
than one-on-one teaching. So we chose nine to 
eleven because their numeracy and literacy skills 
are generally of an average quality to be able to 
read instructions and work on their own.”

Understanding that if they went younger they 
would have to factor in help with reading – an 
extra issue that they didn’t want to tackle – the 
pair are equally adamant that going the other 
way and teacher older children would not be as 
effective either. “A lot of people ask us about 
secondary school and the reason we didn’t start 
there is because there is already a fair amount 
going on in that space,” explains Linda. “We 
actually think that you need to start children 
younger so we’re sort of leaving the secondary 
school guys to it at the moment.”

At fi rst, the pair thought they would achieve a 
sign-up tally of around 20 schools by the end of 
2012. In September last year, they had 120. Since 
then, the number of schools getting involved 
has grown by 100 each month and now they 
have 800 schools involved across the UK. Such 
numbers have helped the project enormously. 

Your source of Linux news and viewsOpenSource
Contact us…
Register and post your comments…
www.linuxuser.co.uk/forum/ 

Email us directly…
linuxuser@imagine-publishing.co.uk

there is some fl exibility there. The lessons don’t 
really follow anything that you have to do.” Clare 
interjects: “But they do progress in diffi culty, so 
they do get harder and harder.”

Age – striking a balance
When talking to Clare and Linda, it is obvious that 
both are good friends who share the same idea. 
They are animated and passionate about their 
not-for-profi t organisation and you can often 
hear laughter as they get stuck into the subject. 
They are, in many ways, ideal people to be 
spearheading such a campaign since they appear 
to display a level of curiosity that will suit their 
pupils well. But why not go for younger children?

“We had to start somewhere,” answers Clare. 
“Yeah,” adds Linda. “We had to take an age group 
because children differ so much in age ability. 
We were doing this in our spare time so we had 
to pick an age group rather than trying to create 
something that would suit all children or try to 

“It needs to 
happen in every 
single school in 
the country”

■ Volunteers can access a 
central bank of projects■ Co-founder of Code Club, Clare Sutcliffe

 Volunteers can access a  Volunteers can access a  Volunteers can access a 
central bank of projects

■ www.codeclub.org.uk
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coming from where you say you’re coming from.”
In giving people a movement to belong to and 

creating a brand – “that part was actually not so 
hard, was it?” Clare asks Linda – things soon grew 
in popularity. “We didn’t think it would be such a 
popular one,” says Clare. “But it has proved to be.”

A slice of Google’s Pi
Open source plays a pivotal role in Code Club. 
Google, which has been handing organisations 
and schools 15,000 Raspberry Pis, has donated 

“When we were discussing the Code Club in the 
very early stages, we realised that one barrier to 
getting coders into schools was that they didn’t 
have a group to belong to,” says Clare. “If you’re 
just a one-off person going into a school then 
it’s a little bit more diffi cult whereas if you come 
as part of a wider group which is working across 
the country, then it gives you some more kind of 
gravitas. People understand where you’re coming 
from and you can point them to a website that 
they can go and visit to make sure that you are 

The latest in the Linux community
News

OPEN SOURCE

Code Club wants volunteers to understand 
a programming language to degree level. 
Scratch is really easy to learn, however, 
so Linda and Clare only really require that 
volunteers understand programming as a 
basic concept. People do not need to be 
professional coders, though. “Anyone who’s 
a programmer or does programming for a 
hobby would be great,” says Linda.

By going to the project’s website at 
codeclub.org.uk, you can register your 
interest. You have to fi ll in a form and 
background checks are performed to ensure 
volunteers are suitable to work with children. 
Volunteers can also attend a workshop and 
seminar on how to talk to children, which is 
useful for many volunteers.

How can you 
volunteer?

■ 414 venues are currently looking 
for volunteers in the UK

between 3,000 and 4,000 to Code Club. Clare 
and Linda impressed Google with the level 
of use they said they would put the small 
computers to. “We wanted to make sure that 
the clubs that get the Raspberry Pis don’t just 
put them in a cupboard or have a look at them 
and don’t do anything with them,” says Linda. 
“They are quite tricky even to set up and we 
didn’t want them to be not used, so we had a 
half-day where we had people come up with 
lesson plans for kids to do. It’s about giving 
them instructions on how to get going and then 
they can play around with things later. For a lot 
of them this would be the very fi rst time they’re 
introduced to things like the terminal.”

The pair are enthusiastic about the Pi. “It 
challenges people’s perception of what a 
computer actually is,” says Linda. “Like if you 
ask a lot of kids to draw a computer they will 
draw a monitor and a mouse and a keyboard. 
The Raspberry Pi challenges that conception. 
It’s just incredibly cheap too, so we’re hoping that 
the kids will be allowed to experiment with them 
and that they’ll be allowed to do things because 
they won’t be so scared of breaking it.”

It also means that volunteers can interest 
children who do not have a computer at home. 
The volunteers could help a pupil gather 

■ Code Club is aimed at teaching children aged nine to eleven how to program

between 3,000 and 4,000 to Code Club. Clare between 3,000 and 4,000 to Code Club. Clare between 3,000 and 4,000 to Code Club. Clare 



Support from the royal and famous

The biggest problem, say Clare and Linda, 
is that teachers don’t know how to code and so 
they can’t teach it. “Code Club is kind of like a 
sticking plaster on what can only be described 
as a gaping wound of a skill shortage,” says 
Clare. “You know… what we’re doing is like a drop 
in the ocean and actually it doesn’t really solve 
a long-term problem, [which] is that we need to 
teach our teachers how to code… It’s great when 
our volunteers are able to teach the supervising 
teachers at Code Clubs, but it’s not really enough 
because it needs to happen in every single 
school in the country, not just in the 800 that 
Code Club are in.”

She says there is no funding for schools to 
train their teachers and that, due to a lack of 
online connectivity in many primary schools, 
they unfortunately have to teach all of their 
lessons offl ine. “Linda describes this to me as 
trying to teach someone to drive a car without 
letting them get in it or turn it on, never mind 
actually drive it down the road,” says Clare. 
“So it’s quite a problem, it means that we 
have to use Scratch offl ine because it’s a 
downloadable program. When we’re teaching 
HTML and CSS we have to use text editors 
and offl ine browsers and stuff. So it’s a bit of a 
problem.” But it is not one that you sense will 
bog Linda and Clare down for long. “We’re trying 
to talk to various people about fi xing that at the 
moment,” Clare says.

As for the future, Clare says they are hoping 
to expand Code Club to other countries (“all I 
will say on that is watch this space because 
we’re not actually that far off,” she says), but in 
the meantime Linda tells us that it is working 
better than they could ever have imagined, with 
volunteers loving it just as much as the kids.

“You can kind of assume that kids are going 
to enjoy it,” says Linda. “But the most exciting 
thing for us is seeing how much volunteers 
enjoy it. We arrange meet-ups and that kind of 
thing so that we can get feedback and we just 
get a lot of people telling us how much they 
enjoy running their clubs and saying it’s the 
best part of their week and it’s so rewarding to 
see the kids learning and it feels really good to 
them that they can pass on their own skills. I 
guess that’s what we kind of want your readers 
to know is that volunteering for Code Club is 
really fun and they’ll get a lot of out of it. It’s 
extremely rewarding.”

To fi nd out more about Code Club, visit:
www.codeclub.org.uk
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together the peripherals that they need to make 
it work at home. “We’re going to encourage our 
volunteers to do projects with the group and 
fi nd out who doesn’t have a computer, or who 
is the more adept, or a combination thereof,” 
says Clare. “We are giving three to each club. 
They are then going to specifi cally to the chosen 
children’s homes, where they will stay. These Pis 
don’t actually belong to the club or the school, 
they belong to the children.”

The aim is that, after Code Club’s two-year 
programme, pupils will be inspired to strike 
out on their own and explore languages like 
JavaScript. They will, it is hoped, do this at 
secondary school. “The ICT curriculum has 
been put on hold and now you can sort of teach 
anything you like, especially within primary 
schools,” says Linda. “There is a new draft 

curriculum which is available on the Department 
for Education’s website now if people are 
interested. I think it’s page 253. It makes a real 
difference that ICT is actually called computing 
now. It is at least a step forward and it does 
involve more computer science.”

Volunteers needed
But while Michael Gove’s plans are being 
praised, the country still has to wait until the 
computing curriculum comes into effect in 
September 2014. Still, Code Club has a different 
battle on its hands before that curriculum 
begins: they need volunteers to go into each of 
the 21,000 primary schools across the UK and 
make sure that primary schools are actually 
connected to the internet so that they can teach 
what Code Club hopes they will. These are not 
small issues. “It’s going to be very interesting 
to see how the government plans on tackling 
those,” says Linda.

On the Code Club website is 
a video that, last year, went 
viral. It involves a panel of 
interviewers played by three 
children. The interviewees 
are all rather famous and 
include Skype founder 
Niklas Zennström, Bebo 
former CEO Joanna Shields, 
YouTube founder Chad Hurley, 
Dame Tessa Jowell MP, 
Lastminute.com founders 
Brent Hoberman and Martha 
Lane Fox, world wide web 
inventor Tim Berners-Lee, and 
Prince Andrew.

The children are looking 
to get someone on board for 
Code Club and they comically 
dismiss each of the glowing 
achievements of these 
illustrious entrepreneurs 

and politicians before hiring 
Prince Andrew due to his 
obvious connection with 
The Queen. The hilarious 
video was a YouTube hit 
and it attracted much 
attention for the calibre of 
the people involved.

“We were invited to go to a 
conference called Founders 
Forum, which happens once 
a year out in Watford for tech 
entrepreneurs,” says Clare, 
explaining how the video 
came about. “They asked 
us if we wanted to come and 
make a video so we said yes. 
All those people were already 
there, which is why we’ve got 
such a good array because 
they were already in the 
room. We just tapped them 

on the shoulder and said 
‘Please would you come and 
be in our video’ and we shot 
and edited it in a day, putting 
it out the next morning. It 
was specifi cally made to 
be viral. That was the idea 
behind that so that we could 
kind of put Code Club in front 
of as many people as soon 
as possible. I think it worked 
because 600,000 people have 
seen it so far.”

Prince Andrew is now 
Code Club’s patron so as 
per the video narative, 
he did actually get hired. 
Some of the other people 
in the video continue to 
support the organisation 
too. Martha Jane Fox is a 
particularly big supporter.

■ Niklas Zennstrom■ Prince Andrew ■ Martha Lane Fox
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The International Space Station is moving 
critical computing hardware, known as the 
OpsLAN, from Windows to Linux to improve 
reliability and stability in one of the most 
extreme computing environments imaginable 
– with a little help from the Linux Foundation’s 
training division.

Technical support call-outs aren’t a possibility 
400 kilometres above the surface of the Earth, 
and reliability is key – which has led United 
Space Alliance, a company contracted by NASA 
with heavy involvement in ISS and Shuttle 
operations, to move the OpsLAN laptops to 

Linux. Keith Chuvala, leader of the company’s 
Laptops and Network Integration Teams, was 
responsible for the OpsLAN (Operations Local 
Area Network) network – which provides the 
crew with access to information ranging from 
location of the ISS and equipment inventory to 
controlling the cameras inside and outside the 
station – being moved away from its current 
Windows platform.

“We migrated key functions from Windows to 
Linux because we needed an operating system 
that was stable and reliable – one that would give 
us in-house control,” explained Chuvala. “So if 
we needed to patch, adjust or adapt, we could.” 
That latter will be familiar to fans of open source 
development as one of the biggest advantages 
over closed source methods like those used for 
Microsoft’s Windows operating system.

The new OpsLAN system is based on 
Debian 6, chosen for the readily availability of 
enterprise support along with familiarity – NASA 
boasts a heavy Debian deployment, along with 
a number of systems based on versions of Red 
Hat Enterprise Linux and CentOS.

The OpsLAN laptops aren’t the only Linux-
based systems heading to space, however: 
Robonaut, known as R2 for short, is a humanoid 
robot running Linux and designed to take over 

www.linuxuser.co.uk12
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some of the responsibilities from the station’s 
human inhabitants. Remote-controlled by ISS 
crew members with aid from ground controllers, 
R2 will be the first humanoid robot in space.

The use of Linux on the ISS is a major move 
for the open source operating system, but 
hardly the first time it has reached for the 
heavens. The Department of Defense TacSat-1 
satellite, designed and constructed in under 
a year, was launched by the Naval Research 
Laboratory in 2005, while Linux-based ham-
radio software and tracking tools like Gpredict 
are often used by enthusiasts with an interest 
in space. More recently, the low-cost Raspberry 
Pi microcomputer has been suggested as a 
payload for CubeSat micro-satellites.

“Things really clicked after we came to 
understand how Linux views the world, the 
interconnectedness of how one thing affects 
another,” Chuvala said of his training sessions 
– LF312 Developing Applications for Linux and 
LF202 Introduction to Linux for Developers 
– with the Linux Foundation. “You need that 
world view. I have quite a bit of Linux experience, 
but to see others who were really getting it, 
that was exciting… We migrated key functions 
from Windows to Linux because we needed an 
operating system that was stable and reliable.”

NASA picks Linux

� n The International 
Space Station is 

shifting from Windows 
to Linux, with help from 
the Linux Foundation’s 

training staff

�n Space-farers like Fyodor Yurchikhin will be 
relying on Linux-based hardware on the ISS

Key functions migrated away from Windows to Linux – 
because who needs Windows in a space station?

Your source of Linux news and viewsOpenSource
contact us…
Register and post your comments…
www.linuxuser.co.uk/forum/ 

Email us directly… 
linuxuser@imagine-publishing.co.uk



www.linuxuser.co.uk13 www.linuxuser.co.uk13

Linux calendar

8-
12

 Ju
ly

 2
01

3

Linaro Connect 
Europe 2013
��»  Burlington Hotel, Dublin
» Ireland
» www.linaro.org/connect
Embedded� Linux� giant� Linaro’s�
annual� European� conference�
focuses�heavily�on�engineering,�with�
morning� planning� and� discussion�
sessions� giving� way� to� hands-
on� engineering� sessions� in� the�
afternoon.� Community� members�
who� can’t� make� it� in� person� can�
attend�via�Google�Hangout.

O’Reilly Open Source 
Convention 2013
�»  Portland, Oregon
» USA
» www.oscon.com/oscon2013
Publishing� giant� O’Reilly’s� annual�
event�is�one�of�the�biggest.�This�year’s�
schedule� includes� 15th� anniversary�
celebrations� and� speakers� from�
Facebook,� GitHub,� Thoughtworks,�
Oracle�and�Canonical�among�others.

The Massachusetts Institute of Technology 
(MIT)� Game� Lab� has� officially� open-sourced�
its� special� relativity� game� development� tool�
as� OpenRelativity,� making� it� freely� available�
for�Linux,�OS�X�and�Windows�developers.

The� heart� of� the� MIT� Game� Lab’s�
Unity� prototype� A� Slower� Speed� of� Light,�
OpenRelativity� is� designed� to� create� games�
that� help� with� the� study� of� the� theory� of�
special� relativity� –� in� particular,� the� often�
bizarre�effects�that�travelling�near�the�speed�
of�light�is�thought�to�cause.

OpenSUSE 
Conference 2013
�»  Thessaloniki Olympic Museum
» Greece
» conference.opensuse.org
This�year’s�openSUSE�conference�is�
in�the�home�of�its�Greek�community,�
affectionately� dubbed� ‘Greekos’�
after� the� SUSE� Gecko.� Confirmed�
speakers�include�Henne�Vogelsang,�
Vincent�Untz,�Michal�Hrušecký�and�
Theo�Chatzimichos.

Open Source 
Junction 5
�»  The University Club, Oxford
» UK
» oss-watch.ac.uk/events/
The� latest� in� the� Open� Source�
Junction� series,� OSJ5� focuses�
on� open� source� software� and�
how� it� can� be� used� to� reduce�
costs� and� improve� efficiency� in�
the� public� sector� with� a� selection�
of� successful� projects� being�
showcased�to�attendees.
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“This proposal 
stands apart 
from all other 
aspects of HTML 
standardisation”

gaMIng

MIT opens 
game tool

Plans by the W3C’s HTML Working group to 
include digital rights management� (DRM)�
technology�for�streaming�media�into�the�HTML5�
Technical�Standard�have�been�formally�opposed�
by�the�Electronic�Frontier�Foundation.

The� next� iteration� of� the� HTML5� standard�
will� include� a� draft� discussing� Encrypted�
Media� Extensions� (EME),� which� are� proposed�
as�a�method�of�enforcing� encryption� and�other�
protections� upon� streaming� media� served�
through� HTML5.� The� music� and� film� industries�

have�pushed�hard�for�the�inclusion�of�EME,�but�
the�EFF�isn’t�letting�it�go�unchallenged.

“This� proposal� stands� apart� from� all� other�
aspects� of� HTML� standardisation:� it� defines� a�
new� ‘black� box’� for� the� entertainment� industry,�
fenced�off�from�control�by�the�browser�and�end-
user,”�claimed�Danny�O’Brien,�director�of�the�EFF,�
in�his�group’s�complaint.� “While�this�plan�might�
soothe� Hollywood� content� providers� who� are�
scared� of� technological� evolution,� it� could� also�
create� serious� impediments� to� interoperability�
and�access�for�all.”

The�EFF�argues�that� the�acceptance�of�EME�
in� the� HTML5� standard� could� lead� to� other�
rights� holders� demanding� the� same� privileges,�
potentially� leading� to� a� dystopian� web� where�
common� practices� –� like� saving� or� printing� a�
page� for� future� reference� –� are� disallowed� by�
draconian�DRM�implementations.

OPEn SOURCE

Argues DRM will stymie web innovation

�n�The EFF’s Danny O’Brien has spoken out 
against HTML5’s EME draft

EFF opposes HTML5 DRM

“What� we� developed� at� Michigan� State�
University� was� the� foundation,� a� proof-of-
concept,� a� functioning� prototype,”� Gerd�
Kortemeyer,� associate� professor� of� physics�
education,� explained� about� the� project� he�
began.�“At�MIT,�we�were�able�to�take�the�next�
step,� developing� a� full-featured� game� and�
incorporating�even�more�physics.”

Download�the�tool�from�openrelativity.net

�n�The OpenRelativity game development tool

The�latest�in�the�Linux�community
News

OPEn SOURCE
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Raspbian distribution makes the move away from X11

Could reverse previous decision to mandate 
Microsoft’s Office Open XML

The Raspberry Pi Foundation’s favoured 
distribution, the Debian-based Raspbian, is 
to move away from X11 in favour of Wayland, 
an open source composition protocol that sits 
directly on top of the microcomputer’s hardware 
video scaler.

Made available as a platform preview in 
the June release of Raspbian, the Wayland 
system has been developed in partnership with 
Collabora to improve the performance of the 
Pi as a general-purpose computer. Previous 
attempts at using GUI-heavy programs have 
stalled due to the lack of accelerated 2D driver 
for X and the BCM2835’s relatively weedy CPU.

“We’ve made the decision to bypass X 
completely,” explained Foundation co-founder 

Eben Upton. “We’ve been working with our 
friends at Collabora to implement the open 
source Wayland composition protocol on top 
of the BCM2835 hardware video scaler (HVS). 
In comparison to our current X11 desktop 
environment, Wayland allows us to provide 
some neat features, including non-rectangular 
windows, fades for windows which don’t 
have input focus and an Exposé-like scaled 
window browser.”

All this runs on the BCM2835’s HVS, which is 
capable of scaling 500 megapixels per second 
and has a blend throughput of one gigapixel 
per second. Operating independently of the 
OpenGL ES 3D acceleration portion of the GPU, 
the compositing engine can run full-speed even 

RaSPbeRRY Pi

Raspberry Pi graphics 
boosted via Wayland

� n�A move to Wayland, 
running on the BCM2835 

HVS, will boost the Pi’s GUI 
performance considerably

�n�Australian Governmental CTO John 
Sheridan is pushing to swap Microsoft’s 
Office XML for the Open Document Format

while the GPU is rendering real-time 3D graphics.  
While the Wayland system is available to users 
as a platform preview, there are still a few bugs 
to be ironed out. “We’re still working to improve 
performance and memory consumption,” 
admitted Eben, “and don’t expect to be 
able to replace X11 as our default desktop 
environment until later in the year.”

The australian government is reviewing a 
proposal that would see its current use of 
Microsoft’s semi-open Office Open XML format 
ditched in favour of the Open Document Format 
in order to increase compatibility and lower 
vendor tie-in.

A revision to the Whole of Government 
Common Operating Environment policy, the 
proposal suggests that any office productivity 
suite used by Australian government employees 
must support at least Open Document Format 
version 1.1 or newer. While the proposal allows 
for other formats to be used as and when they 
are deemed more suitable, it would ensure a 
baseline compatibility and shows an increasing 
governmental interest in open source.

“Standardising on a format supported by 
a wide range of office suites provides for the 
greatest possible degree of interoperability 
without mandating the use of a specific 
product,” claimed John Sheridan, the 

gOveRnmenT

governmental CTO, “as well as providing the best 
basis for reliable interchange of information 
between agencies deploying differing office 
productivity suites.”

The move would leave government 
departments free to use open source 
productivity packages like LibreOffice as well 
as cloud-based services like Google Drive, 
Office365 and the open source Open-Xchange 
Documents. Previously, its insistence on using 
Microsoft’s Office Open XML as its baseline 
had all but tied it in to Microsoft products 
and services – and had led to a number of 
complaints from Australia’s Linux and open 
source communities.

Sheridan is actively soliciting feedback 
on the proposals, with initial responses 
universally in favour of the move. The proposal’s 
next step is for the policy to be taken to the 
Secretaries’ ICT Governance Board for approval 
and implementation.

australian government mulls 
Open Document Format move
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Last year saw the launch of our latest sister 
magazine, All About Space, your premier 
destination for all things cosmic in print. This 
was our second knowledge mag, expanding on 
the fantastic How it Works, which already comes 
packed with facts and science from all walks of 
life. Now we’ve released a third title, Brain Dump, 
a science mag with a twist.

Brain Dump is a digital-only magazine that 
brings science to the masses. As a digital-only 
experience, Brain Dump breaks down facts 
into more concise articles that are easy to 

digitaL

Firefox OS heading to mobiles and 
tablets thanks to iPad maker
contract manufacturing giant Foxconn has signed a deal with the 
Mozilla Foundation to bring the group’s Firefox OS to mobile devices, 
including the world’s first Firefox OS tablet.

Best known for producing Apple’s iPhone and iPad hardware, 
Foxconn is one of the world’s largest manufacturers. Its deal with 
Mozilla will see the firm producing own-brand devices using the 
web-based Firefox OS, which uses HTML5 and other open web 
technologies to make web apps feel like native apps.

“We are excited to work with Mozilla,” said Young Liu, Foxconn’s 
general manager of the Innovation Digital System Business Group. 
“The whole idea [of Firefox OS] perfectly matches to the strategies 
promoted by Foxconn. We believe that the integration of software and 
hardware development will offer greater benefits to our customers 
and consumers.”

“We are very excited about the 
co-operation with Foxconn and 
we are glad to see more partners 
supporting the Firefox OS and the 
open web,” added Li Gong, chief 
executive of Mozilla Taiwan.

While demonstration Firefox 
OS phones and the tablet were 
demonstrated at the press event, 
neither firm has offered a time 
scale for their commercial release.

MobiLe

Mozilla signs with Foxconn 
for Firefox hardware

the first bug ever filed against ubuntu, 
bug #1 – “Microsoft has a majority market 
share” – has now been closed after almost 
nine years, with project founder Mark 
Shuttleworth stating that its goal has 
been achieved.

“There is a social element to this bug 
report,” Shuttleworth stated in his ‘Fix 
Released’ status change message. “It 
served for many as a sort of declaration 
of intent. But it’s better for us to focus 
our intent on excellence in our own right, 
rather than our impact on someone 
else’s product.”

Shuttleworth also cited the success of 
Android in his closure rationale.

canonicaL

shuttleworth 
closes bug #1

� n�Visit: 
tinyurl.com/

braindumpdigital 

�n�Firefox OS-based phones 
and tablets are on the way

Our new science-filled sister mag, Brain 
Dump, is a repository of facts for digital 
devices – get the first issue on iOS now!

understand. It’s also being sold at a more digitally 
relevant price – issues will cost 69p/99c each, or 
£3.99/$4.99 for a year’s worth of content.

As we enter a more digital-centric age, Brain 
Dump is going to pioneer digital content delivery 
beyond the digital editions of the magazines you 
can already enjoy. Get Brain Dump now on iOS, 
and look out for an Android release later this year.

Welcome brain dump – our 
first digital-only magazine
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writer and editor,  
working across the  
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Mac OS X platforms

There’s an underrated 1990s comedy movie 
that seems, to date, to have avoided the trend 
in modern cinema to remake everything. The 
film in question is Crazy People, starring the late, 
great Dudley Moore. In it, he plays an advertising 
executive who gets bitten by the truth bug. As 
such, while I’d get the sack for repeating the 
choice words he uses in some of his pitches 
in this column, there’s a lot of fun to be had 
in watching Moore come up with the kind of 
adverts that many of us would surely like to see.

Sadly, Crazy People has dated quite badly, 
but were a modern-day remake to press ahead, 

there would surely be no shortage of fresh 
material for it to tap into. After all, it seems as 
if everything is some form of advert now. I was 
playing a videogame that I’d paid good money for 
recently and it felt as if the maker was far more 
interested in selling me extra levels, rather than 
enjoying the ones I had. Mobile games now, with 
their dreaded push notifications, have taken 
on the role of the street seller, urging you to 
part with a few coins for one more quick hit. I’m 
convinced that in-app purchases are the curse 
of the modern age. 

Dudley Moore could have a field day with it. 
“Candy Crush Saga”, he might offer. “It’s free, 
but then we’ll spend the rest of our living days 
trying to get you to buy upgrades and extra 
lives for it.” What about the joys of unlimited 
broadband services, which still seem to be able 
to be advertised in some parts of the world, the 
UK included, when they’re clearly not? That’s 
perhaps the one that baffles me the most. You 
can’t have a gradation of unlimited. Something’s 
either limited, or unlimited. Unlimited internet 
is limited, therefore, but firms still seem to have 
the legal right to call it the former. It makes 
my head hurt. As Moore may have said, “It’s 
unlimited, but in a limited way.”

I wonder if the inroads made by open 
source software have had an indirect impact 
here. Whatever your thoughts on commercial 
software and services, the majority have worked 
on the simple idea that you pay a price, and you 
get – usually – what you pay for. There’s been no 
traditional holding back of features or restricting 
of what you can and can’t do. The option’s not 
usually been there to pay an extra fee to get past 
a tricky bit of a game. And while advertising has 
been creative, it’s rarely got to the point where 
it’s promised the polar opposite of what you’re 
actually allowed.

The problem, of course, is that the power 
base shifted a long time ago. When software 
and technology services become multibillion-
dollar industries, fuelled by multinational 
corporations, the sense of fair play – if indeed 
there ever was such a thing – is a quick and 
fatal casualty. It’s almost an idyllic dream 
to buy something now and for it to do what  
it promises. 

What’s most perturbing, though, is how this is 
filtering down. The likes of Candy Crush, and an 
assortment of apps, are using what appears to 
me to be blatant trickery to get money off you, 
and it’s not a welcome trend. The companies 
deploying such tactics aren’t just the big names, 
either. It’s becoming more accepted as a way 
forward for smaller outfits, the kind you can’t 
help but usually want to support. Right now, 
sadly, that’s just getting trickier…

The Open SOurce cOLumn

Simon harks back to a forgotten 
Dudley Moore movie as he 
wonders if it might just be the 
time for everyone to tell the truth

It’s free, if you pay for it

“You can’t have a gradation of 
unlimited. Something’s either 
limited, or unlimited”

n Unlimited 
internet is 

anything but
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recently Groklaw revealed the unsurprising 
news that the sco Group is seeking to renew its 
hopeless and unrelenting legal fray with IBm. 

SCO’s original claim was that IBM and others 
had copied “substantial System V code” into 
the Linux kernel. SCO had bought some of the 
rights to System V UNIX from Novell prior to its 
purchase by Caldera Systems, a Linux company, 
and its re-formation as The SCO Group. The deal 
had been intended to open up SCO’s extensive 
business channels to Caldera OpenLinux. But 
instead, the newly formed SCO Group decided to 
take the plunge into the world of litigation. SCO 
sued not only IBM, but two firms, Autozone and 
DaimlerChrysler, that used Linux internally, and 
sent notice to all Fortune 500 and Global 2000 
companies that “Linux infringes on our UNIX 
intellectual property and other rights.” As a result, 
many companies declined to use Linux, which 
resulted in IBM and Red Hat countersuing SCO. 

The SCO Group’s actions failed, but reflect 
a fashion in the technology industries for 
threats of litigation around patents, copyrights 
and trademarks. Sadly, the structure of laws 
surrounding ‘intellectual property’ and the short-

SCO’s action against IBM and others failed, but reflects a 
fashion in the technology industries – not restricted to SCO – 
for replacing innovation and business with teams of lawyers 
and threats of litigation, says Richard Hillesley

the litigation business

termism of business culture during the last 30 
years has made litigation an attractive way of 
doing business. Big money can be made for a 
relatively small outlay. There are many firms for 
whom possession of ‘intellectual property’ has 
become the primary objective of trading. Classic 
examples of companies pursuing profits based 
on the ‘ownership’ of ideas include Forgent 
Networks Inc and NTP Inc. 

In 2004, Forgent Networks Inc threatened legal 
action against 44 businesses that used JPEG 
digital image compression – a technology that 
had been in use by thousands of companies since 
the 1980s. The original patent dated from 1987 
and was purchased by Forgent in 1997. 

In 2000, NTP Inc, a Virginia-based company 
with few assets other than 50 US patents, 
notified Research In Motion, the manufacturer of 
the BlackBerry, that its wireless email infringed a 
mobile email patent owned by NTP. RIM faced the 
choice of shutting down its network or handing 
over millions of dollars. RIM chose to pay a toll to 
NTP of $612.5 million.

Copyrights and patents were supposed to 
protect the rights of the creator. Copyright was 
conferred for a limited time to the original creator 
of a work of scholarship or art. Patent rights 
belonged to the originator of an idea or concept 
and were only granted – again, for a limited 
time – after strenuous tests of originality and 
appropriateness had been met. They would only 
be conferred on inventions that were entirely 
original, were not obvious, and had the potential 
to radically transform the way things were done. 

Over the last 30 years the bar has dropped, 
and patents are issued for trivial and obvious 
inventions. Patents can be disputed, but the 
cost of doing so is prohibitive. Ownership has 
been conferred not on individuals, creators or 
inventors, but on the corporations that employ 
them, and ownership is traded between firms. 
As a consequence, companies have come into 
existence that have no purpose other than to 

richard hillesley writes about 
art, music, digital rights, 
Linux and free software for 
a variety of publications 

claim new patents, or to purchase moribund 
patents and chase them through the courts for 
their own profit. They have nothing to lose and 
everything to gain. The prime example of such a 
company is Intellectual Ventures (IV), founded 
by Nathan Myhrvold, who was once Microsoft’s 
chief technology officer, with the sole objective of 
collecting patents and licensing them to others.

In many cases, the cost of contesting a patent, 
searching for prior art and the recruitment of 
lawyers, is prohibitive and a distraction, so a 
settlement is made without recourse to the law 
and the validity of the patent is never contested.  

Owning your own patents as a bargaining chip 
is no defence against a troll. Far from encouraging 
openness and the spread of ideas, the cumulative 
effect of the patent industry is to stifle innovation 
– and to limit technological exploration to those 
who can afford a roomful of lawyers. 

If the SCO Group had continued to pursue 
its primary business, of producing Linux- and 
UNIX-based software, it may have continued 
to thrive. As it transpired, SCO didn’t own the 
requisite rights to System V UNIX, and failed to 
demonstrate that there was any copied code in 
the Linux kernel. Litigation didn’t pay, but SCO did 
impede the progress of Linux.

n Caldera’s OpenLinux enterprise distro
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Jon Masters describes some of the 
features coming in Linux 3.10, and 
summarises the past month of activity in 
the Linux kernel community

The kerneL cOLumn

Linus Torvalds has announced four release 
candidate (rc) 3.10 kernels since he closed 
the merge window (period of time during which 
intrusive changes are taken into the kernel). 
The merge window for 3.10 is the busiest in 
Linux history, with over 12,000 changesets 
(collections of patches implementing a specific 
new feature, bug fix or other change) merged 
in two weeks. He subsequently announced 
several additional RCs, with the fourth being 
the most recent as we went to press (there are 
typically seven or eight total, one per week, 
during a kernel release). In announcing 3.10-
rc4, Linus says, “rc4 is smaller than rc3 (yay!). 
But it could certainly be smaller still (boo!).”

The kernel has visibility into – and control of – 
its own internal caches, which it will grow and 
shrink as needed, but it traditionally has had no 
idea how much memory applications were using 
for caches that could be voluntarily relinquished 
as necessary.

Using the new mempressure cgroup, an 
application will be able to inform the kernel 
about its use of memory in the form of the 
number of reclaimable chunks (of a specified 
unit size) that can be freed if necessary. The 
kernel will then use this information when it 
experiences a memory crunch, trying nicely to 
ask applications to free memory (based upon 
knowledge of how much each has to work with) 
before the situation becomes dire enough 
to force the invocation of the dreaded ‘out of 
memory’ killer sledgehammer.

Ongoing development
Will Deacon (ARM) posted a patch entitled 
‘Remove any correlation between IPC and 
BogoMIPs value’, the purpose of which was to 
address an issue with the presented ‘BogoMIPs’ 
value on modern ARM-based systems. 
BogoMIPs is a value that is familiar to many 
Linux users because it is printed during system 
boot and is often used in discussing the ‘speed’ 
of a system. But it actually means very little, 
especially on modern computers. BogoMIPs 
is simply a number that measures how quickly 
the system can do nothing – it’s a value used in 

Jon masters is a Linux kernel hacker
who hasbeen working on 
Linux for some 18 years, since 
he first attended university 
at the age of 13. Jon lives in 
Cambridge, Massachusetts, 
and works for a large 
enterprise Linux vendor. He 
publishes a daily Linux kernel 
mailing list summary at 
kernelpodcast.org

Jon masters

Features merged into 3.10 include the full 
‘dynamic tick’ support that we discussed in a 
previous issue. This will allow Linux systems to 
fully disable the periodic (housekeeping) timer 
tick under special circumstances. The timer tick 
is typically used by the Linux kernel to cause 
special kernel code to run at a certain interval, 
although the kernel already supports the notion 
of disabling the timer when a CPU is idle. The 
full ‘nohz’ solution takes this a step further 
by allowing the timer tick (for other than the 
first ‘boot’ CPU) to be disabled if a CPU is only 
running one process. Therefore, it is possible 
for a system administrator or programmer to 
carefully manage a given CPU (perhaps using 
cgroups) such that it will not experience the 
added latency of a periodic timer interrupt 
(caveat: it will still run once per second, but not 
100-1,000 times per second as is traditional).

The second most interesting feature (to this 
author) is that of the ‘mempressure control 
group’ support that has been worked on for 
some time. The mempressure control group 
allows suitably modified applications to use a 
special new API in order to register to receive 
notifications from the kernel whenever it is 
experiencing memory pressure (ie it is low on 
available memory and is going into ‘reclaim’). 
Memory pressure occurs frequently as modern 
systems have huge amounts of memory, but 
also large numbers of in-memory caches that 
will grow to consume all of the space available. 
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a delay loop calculation that determines how 
many non-operations the system can perform 
in a second, such that small delays can be 
implemented as loops that do nothing. A system 
might claim to have a very high BogoMIPs 
value and in fact be ‘slow’ compared to another 
system with a lower BogoMIPs score.

Recent work by Will had converted ARM 
systems over to what are known as ‘architected 
timers’, which can be used in place of such 
delay loops. But in so doing, Will had drastically 
reduced the numeric BogoMIPs value printed on 
such systems. Although this means nothing in 
practice, it did result in some confused users, and 
further complaints and protests, usually by those 
who were unaware that BogoMIPs in fact means 
nothing useful. But in order to prevent too many 
more complaints, Will posted a patch providing 
a configurable means to tune the BogoMIPs 
value presented to the user. Options include 
BOGOMIPS_SLOW, BOGOMIPS_MEDIUM, 
BOGOMIPS_FAST (which he describes as the 
‘marketing’ option) and BOGOMIPS_RANDOM 
(which does what it implies, generating random 
values). These modify the presented value of 
BogoMIPs, with BOGOMIPS_MEDIUM being the 
default. As Will noted in sending this out in early 
May, the patches “may look a little over a month 
late [for April Fool’s], but there is a serious reason 
for posting it”. If so doing will reduce confusion, 
then it’s probably worth the new options.

Peter Anvin pondered aloud whether it was 
time to remove the ‘cpuinit markup’ from the 
kernel. This is a special annotation, used to mark 
a function as being of use only during CPU init and 
safe to remove from kernel memory afterward (to 
free up kernel memory). But Peter drew a parallel 
with the recent removal of ‘devinit’ annotations 
(previously used to allow freeing of memory used 

for code only executed at device insertion), which 
had been removed because most Linux systems 
are now sufficiently dynamic that the very notion 
of not plugging and unplugging devices on the fly 
seems quaint. Similarly, CPUs are hot-plugged 
and hot-unplugged sufficiently often these days 
(especially on servers, but also on other devices 
where the hot-plug infrastructure is used during 
suspend, virtual machine migration etc) that 
all kernel features should presume that this is 
normal behaviour.

Ticket spinlocks
Jiannan Ouyang (of the Pittsburgh University 
Computer Science Department) posted 
about new research into ‘Pre-emptible Ticket 
Spinlocks’ for virtual machine guests that 
implement a “spinlock algorithm that can 
adapt to pre-emption”. Readers will perhaps 
be aware that virtual machines leverage 
hardware and software capabilities of modern 
microprocessors in order to provide VMs with 
slices of CPU time, much as regular applications 
are multitasked rapidly to create the illusion of 
concurrently executing programs. Because VMs 
are themselves timesliced, a few optimisations 
are possible, such as detecting when a virtual 
machine CPU (vCPU) is spinning waiting for 
another vCPU to release a spinlock. In this case, 
there is no need for the vCPU to actually spin: 
that vCPU can be descheduled in favour of 
another until the spinlock is released.

Jiannan is among those who are researching 
further optimisations, such as ticket spinlocks 
and the like. He says his particular algorithm 
“improves VM performance by 5:32X on average, 
when running on a non-paravirtual VMM, and 
by 7:91X when running on a VMM that supports 
a paravirtual locking interface (using a pv 

“rc4 is smaller than rc3 
(yay!). But it could certainly 
be smaller still (boo!)”

pre-emptible ticket spinlock), when executing 
a set of microbenchmarks as well as a realistic 
eCommerce benchmark”. His mail triggered an 
interesting conversation between Rik van Riel 
and Peter Zjilstra, and some suggestions on 
improvements. The paper as available online at 
http://people.cs.pitt.edu/~ouyang/.

Federico Vaga proposed that some specific 
network Address Family numbers be reserved 
for local (development and test) use. These 
numbers, which begin AF_ and include AF_UNIX 
(UNIX domain sockets), AF_INET (Internet 
Protocol), and AF_INET6 (IPv6), are used by 
modern UNIX and UNIX-like operating systems 
to refer to the type of a network connection. 
Qiaowei Ren posted an updated (third) version 
of an Intel ‘TXT’ (Trusted Execution Technology) 
driver. This “will provide higher assurance of 
system configuration and initial state as well 
as data reset protection”. Effectively, TXT 
leverages the presence of a hardware TPM 
(Trusted Platform Module) specific to a given 
system and provides additional hardware that 
can be used to verify the authenticity of an OS, 
as well as the environment that it is executing 
within. Therefore, TXT can be used to prevent 
tampering, providing a provable chain of trust 
between firmware, to bootloader, to the OS.

Finally, several proposals for Linux Plumbers 
Conf (www.linuxplumbersconf.org – to be 
held in September) mini-summits have been 
announced. These include one dedicated to 
‘fastboot’ (reducing bootup latencies), and 
others related to security (Secure Boot of the 
form introduced by Microsoft into UEFI), and 
further topics besides.
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Linux Mint is at a turning point. Our interview 
on the preceding pages reveals how Clem and 
his team plan to move away from the GNOME 
back-end. They feel it’s been holding them 
back somewhat, and now that Cinnamon and 
MDM are feature-complete in their eyes, it 
is time for the next step in the distro. Linux 
Mint 15 then is a preview of a mature, more 
independent Mint that will allow for great 
innovation over the coming year.

This has us extremely excited, as the Linux 
Mint presented in version 15, Olivia, is defi nitely 
the best Linux Mint so far, and one of the fi nest 
distros we’ve used. Cinnamon 1.8 now comes 
with more features and for the fi rst time a 

cleaner, universal API for developing add-ons. 
MDM has not only caught up with modern 
login managers, it’s also forging new ground 
with HTML5 theming. MATE has received an 
overhaul, with a lot of background packages 
and core libraries replaced and updated. While 
that all sounds good on paper, it’s not just these 
specs that have got us loving the latest Mint. 
Read on to fi nd out more.

We review the most ambitious Linux Mint 
yet and find out what’s coming next…

Rob Zwetsloot 
models complex systems 
and is a web developer 
proficient in Python, 
Django and PHP. He loves to 
experiment with computing

AUTHOR
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Linux Mint 14 was one of our favourite desktop 
distros of the last year, and because of this it 
secured our number one spot in our greatest 
distro list of 2013. While there were some initial 
hiccups that required a 14.1 release, it was 
generally a much better release than the then 
current Ubuntu 12.10, which had been marred 
by the controversy over the Amazon searches 
in the Dash. Cinnamon seemed like a much 
more welcome alternative when people’s privacy 
was at stake.

Cinnamon isn’t the only option, though, 
with MATE fl anking it as the alternate image 
on Mint’s download page. With both 32- and 
64-bit versions as standard for each, there isn’t 
one overall DVD ISO with both on for you to try. 
However, the images themselves are not much 
bigger than a CD, clocking in at around 900MB. 
Installation is quick and painless if you want it 
to be, and more advanced if you have special 
needs for your system. First impressions of 
the distribution are great – the MDM Display 
Manager fi nally comes with user selection 
by default, rather than having to select a GTK 
greeter. This default greeter is part of the new 
HTML5 theming, which allows for animated 
themes using the web standard. There are 
already a few available to try out, and more 
online created by users and web designers 
alike that can feel right at home with the 
familiar code.

Choose your desktop
Cinnamon 1.8
The so-called ‘complete’ version of Cinnamon, 
version 1.8 that comes with Linux Mint 15 is the 
main development area for the Linux Mint team. 
It is basically the offi cial desktop environment for 
the distro. Rather than sticking with the GNOME 
2.0 base, Cinnamon is a fork of GNOME 3.0 that 
brings back the traditional desktop metaphor to 
the DE that many people believe lost its way.

Very little of the GNOME Shell is visible in 
Cinnamon, with the biggest indicator being the 
package and fi le search used in the Mint Menu. 
The rest is an entirely new skin, bringing the open 
windows back to the panel to click between, and 
having its own selection of applets to customise 
the panels and your Cinnamon workfl ow. It’s fast 
and fl uid, and makes great use of the GNOME core 
to create a brand new experience.■ You can benchmark software repos; however, the process is ironically slow

■ The new greeter is much more modern 
than earlier MDM versions

MATE 1.6
The GNOME 2.0 fork is a truly modern version 
of the GNOME that a lot of people grew to love, 
and it’s made from the same codebase. A lot of 
the work in MATE has gone towards making it 
independent of the original GNOME code, and 
keeping it stable in the process. A lot of the work 
in MATE 1.6 has also been towards that end, 
with a lot of deprecated packages and libraries 
replaced with newer technologies in GLib.

Otherwise, MATE looks and works just like the 
GNOME 2 of old. By default, you have two panels, 
with the top one having separate drop-down 
menus for applications, places on the computer 
and system settings. Notifi cations have been 
improved upon and there’s support for GTK 3 
themes as well as all the older GTK 2 ones. New 
in MATE 1.6 is the ability to use media keys with 
MPRIS2 as well.

There are some new programs in Mint that are 
simple, yet very necessary

With all the updates to Cinnamon, MDM and 
even MATE, it’s easy to forget about some of the 
non-Desktop additions to the latest version of 
Linux Mint. Firstly, the new Software Sources 
manager is designed for distributions that derive 
themselves from others, like Mint is from Ubuntu, 
and also has a simple speed test for repositories.

There’s also the Driver Manager, a new tool 
that offers a selection of drivers for proprietary 
graphics cards and other hardware, with 
attention to the design ensuring you know what 
make of hardware you’re looking at.

New toys
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The good first impressions continue. A new 
digital clock resides on the desktop as one of 
the new desklets, similar to Android widgets. 
These interactive desktop spots are easily 
manipulated, so you can move, remove or add 
more of them easily to suit your preference.

The default app selection is pretty good, 
which usually means it has Firefox, an IM 

client and access to LibreOffice. It does 
actually come with GIMP and VLC by default 
too, however, which is not all that common. 
Heading to the Mint Software Manager to 
get some more applications is always a great 
experience, as unlike the Software Centre in 
Ubuntu, you never feel like you’re being babied 
with recommendations or ‘Technical Items’ 
turned off. The interface is straightforward and 
offers just the right balance of information and  
user-friendliness.

How long does it take to get from 
live boot to installed desktop?

Here are some of the 
best new animated 
HTML5 themes for MDM, 
created by Alex Riggs
SpaceRace
Ships fly by as you watch out over a 
peaceful space station somewhere 
in the vast cosmos. Login details are 
arranged like a HUD, with usernames 
on the edge and password entry 
on the bottom. A robo-Tux keeps a 
watchful eye over the situation.

BlackNBlue
Alien Tux reminds you and others 
that this system is proudly powered 
by Linux, as balls of energy shoot 
down the tubes connected to this 
badge. Like Riggs’ other themes, 
usernames are kept along the side 
and are likely being powered up by 
Alien Tux’s influence.

FullMoon 
The steampunky interface is flanked 
by an owl gazing into the night, as 
shooting stars fall and bats fly past. 
An analogue clock on one corner 
and spinning buttons around the 
interface are reminiscent of a much 
simpler time in technology, without 
being too confusing.

n The Mint Software Manager has more focused search options now

An install timeline

HTML highlights 

Review The Ultimate Linux Mint

1 00.40 The live image boots straight into 
the desktop, with no boot options 

to either start the install straight away, or for any 
alternate boot methods. The splash screen doesn’t 
have any indication on the progress of the boot 
process, but it’s quick enough.

2 00:45 Depending on how quick you 
are on the mouse, the installer 

program can be opened in just five seconds from 
the live desktop, loading almost straight away into 
the language selection screen.

3 02:10 Running through the installation 
setup process can be very quick 

if the default settings are all to your liking. If you’re 
doing some custom partitioning, this will take a 
little longer; however, the tools are quick and easy 
to use.

4 09:25 After about seven or so minutes 
of copying and installing, the 

process is complete, and Linux Mint asks us to 
restart. From here you can continue to use the live 
distro if you have any ongoing work.

5 11:20 In just over ten minutes, we’re 
into our new, fully functional Linux 

Mint desktop. The default selection of applications 
allow you to get straight onto the internet, do some 
office work, or consume media.
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Using Mint is very much a joy, aided by many 
of the new features in Mint 15. Nemo’s overhaul 
has made changing your folder view on the fly 
very easy, also allowing you to hide the sidebar 
at a touch of a button. The Cinnamon desktop is 
super-slick, much faster than the GNOME Shell, 
and far more customisable. All the customisation 
options for both the Cinnamon environment and 
the distro itself have been merged under one 
settings application – before, the Mint Menu would 

have the Cinnamon Settings on it and could get a 
touch confusing if you were quickly looking for the 
Settings application with the same icon.

It also seems to run with fairly low power 
requirements. Testing it on a laptop, we found 
it gave us up to 30 per cent extra battery life 
than Ubuntu running Unity would doing similar 
tasks. Frankly, we work faster on Linux Mint as 
well thanks to the variety of simple keyboard 
shortcuts for all kinds of desktop-exposing and 

app-switching operations, as well as the fairly 
smart hot corner that won’t just activate if the 
mouse looks like it’s moving there.

 Once again 
we find ourselves adoring the package that 
Clement and his team have put out. We haven’t 
found a single problem with the distro, and the 
only thing we were disappointed by was the 
lack of desklets at the time of writing. With the 
new API for applets that links in to desklets, 
it’s just a matter of time before the community 
begins to release more. Until then though, 
we’re more than satisfied with the smooth, 
user-friendly experience that Linux Mint 15, 
and Cinnamon 1.8, provides for it to be our main 
distro for at least another six months.

Just as easy to use, but much less commercial than Ubuntu’s 
Software Centre, the Software Manager is the place to 
choose new packages or remove unwanted ones. Now with 
searching within categories for a more focused experience, 
the Software Manager is a great part of Linux Mint

Desklets are a new addition to Linux Mint 15 and Cinnamon, 
bringing the widget-style desktop features from other DEs 
and Android to Mint. Currently, there’s not much more than 
a clock, an application launcher and a photo frame, but the 

new API allows for porting of applets to the desktop

The new Software Sources application is a much 
better way for Mint to keep track of necessary repos, 
and even includes an option to do a speed test of 
the main repositories. It also manages PPAs and 
authentication keys in a way that’s easy to handle

System Settings and Cinnamon Settings now 
all come under one united graphical application. 
With everything accessible in one place, there’s 

no more confusion of where system-wide or 
desktop-only settings should be

n Nemo has received a small overhaul that makes it better aesthetically and practically

Linux Mint 15 reviewed in depth
The Ultimate Linux Mint
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n A planned feature 
for Cinnamon 1.8, the 

bump map was delayed

We discuss the future of Linux Mint and 
Cinnamon with lead developer Clement 
Lefebvre and the other Mint developers

The Ultimate Linux MintInterview

of the additions and upgrades that went into 
Linux Mint 15, and indeed Cinnamon 1.8. We ask 
Lefebvre whether or not there were still features 
they had been wanting to add.

“Personally I think too much went in,” he 
replies. “The RC phase was particularly hard 
because we introduced a huge amount of new 
things and that created a lot of bugs to fix. I don’t 
ever remember working that hard on an RC.”

Apparently this happened even though some 
features were postponed to the next release.

“The bump maps for instance didn’t make 
it,” continues Lefebvre. “Bump maps are a 
new feature in Cinnamon… [it’s] a deformation 
effect, it gives the impression of a transparent 

A taste of things to come

It’s a few days after the release of Linux 
Mint 15, and we’re talking with a small selection 
of Linux Mint’s developers about what parts they 
considered fun while developing Olivia.

“For me the most exciting thing was the 
HTML5 theme engine in the MDM login screen.” 
starts Clement Lefebvre, the de facto lead 
developer and face of Linux Mint so-to-speak. 
“What was your favourite thing to work in the last 
iteration guys?”

Gwendal Le Bihan, a developer on the core of 
Linux Mint speaks next: “MintSources was fun 
and something I had in mind for a while – glad I 
could give it a start, even if [Lefebvre] did most 
of the job in the end.” Lefebvre reminds him 

that at the very least he worked on most of the  
UI for it.

“I mainly did some small things,” replies 
Albert Pool, a voluntary developer from the 
Netherlands. “One of which was replacing 
GNOME’s printer configuration tool with system-
config-printer – the printer configuration was 
probably the thing I hated the most in past Linux 
Mint versions with Cinnamon.”

Michael Webster, a core member of Nemo’s 
development, answers last: “The settings API 
was the most fun for me, and look-and-feel 
stuff in Nemo.”

While each dev has their favourite part of the 
distro, these account for only a small number 
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texture. It’s ready and all, but we had cosmetic 
issues with it. When you changed themes, they 
weren’t recalculated properly, and the edges of 
rounded items weren’t drawn properly. Basically 
the maths/geometry and update mechanism/
loading of bump maps wasn’t good enough, so 
that was removed before 1.8 came out.”

■ Clement Lefebvre is the lead developer of Linux Mint, Cinnamon and some of MATE

No hierarchy, no problem 
for the Linux Mint 
development team

A chat with the Linux Mint developers
The Ultimate Linux Mint

No need for titles

■ Cinnamon’s back-end is the main focus for the next cycle ■ Each dev had a favourite feature to work on in Mint 15

“Nemo was a huge improvement in 1.8,” 
Lefebvre adds. “Not only visually but in the 
back-end as well. Most of it was done by 
[Webster]. Cinnamon is synced with Mint in 
terms of release schedule, so ideally it comes 
out a month prior to Mint… Before it comes out, 
we push for more and more bug fi xes and less 
and less features.”

Pool and Lefebvre continue on, talking about 
the merging of Cinnamon Settings with the 
overall System Settings, a feature that had long 
been requested. Lefebvre explains why this was 
more important than just usability, though:

“Cinnamon started as a shell on top of 
GNOME – initially it was just that – and when 
it got its own specifi c settings, it got them in 
an application called cinnamon-settings. So 

As part of any interview, we like to make sure we 
have names and titles for the people we speak to 
and feature in the article. “There are no positions,” 
Lefebvre tells us. “Mint [employs] three people 
full-time at the moment, among which the only 
developer is myself… there are no real ‘positions’ or 
job titles, though.”

He goes on to explain that there are some 
teams of people – moderators, devs etc. Some of 
the devs are further broken down into different 
sections, the more important they get.

“[The arrangement is] working great as long as 
the work is exciting,” explains Lefebvre. “Cool and 
innovative projects like Cinnamon receive a lot of 
attention and many developers come and help 
improve it, while other ‘boring’ projects get no 
attention at all and rely on me working on them.”

“Mint [employs] three people full-time 
at the moment, among which the 
only developer is myself” 
Clement Lefebvre

So with more extra features than usual, and 
some that didn’t even make it in, how does the 
team feel about Cinnamon 1.8 in general?

“As far as I’m concerned, it all came together 
at the end for 15,” says Pool. “After an RC which 
took quite long (we once had 82 bugs on our 
roadmap), I’m quite happy with it.”
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for a while you had gnome-control-center and 
cinnamon-settings. In Mint, more and more 
modules were given to cinnamon-settings, and 
more and more modules were hidden in gnome-
control-center as they integrated better with 
Shell and less with Cinnamon.

“Cinnamon is becoming an entire DE [desktop 
environment], though. In 1.8 there are no visible 
parts of GNOME in the Cinnamon edition. 
Everything you see is Cinnamon, including the 
fi le browser, the confi guration settings, the 
screensaver. In 2.0 that extends to the back-
end, including the session manager and settings 

daemon. Basically, in 2.0 you won’t be running 
GNOME at all. This is both something we want 
and something we have to do.”

So, we ask Lefebvre whether Cinnamon 2.0 
will be in Linux Mint 16…

“Yes. 2.0 is planned for Mint 16.”
Cinnamon 2.0 will be, for the fi rst time, a 

completely independent desktop environment, 
not just a fork or shell for GNOME. The reasons 
for this move are best exemplifi ed by the 
problem of Ubuntu 13.04 staying with GNOME 
3.6 rather than upgrading to 3.8.

“Cinnamon is a subproject of Mint,” explains 
Lefebvre. “It’s made available and compatible 
for the whole Linux community, but it was 
primarily started because Mint needed it… if 

[the changes between GNOME versions] are 
radically different than before, in some cases, 
it’s not possible for Cinnamon to be compatible 
with both the old and the new GNOME. That’s 
the core issue. Our priority, as the makers of 
Cinnamon, is with Mint and LMDE.

“That means GNOME 3.4/3.6, and the promise 
to our users that we will continue to backport 
Cinnamon to LMDE and our LTS release. So 
when GNOME 3.8 breaks compatibility, the 
choice for us is easy to make, especially since we 
won’t be using 3.8 until November 2013.

“The minute Canonical announced they would 
stick to GNOME 3.6 for another six months, 
we knew there’d be a gap between the Debian 
ecosystem in which we belong and the rest of the 

The Linux Mint team had their own GNOME 2 
implementation when it got discontinued. Lefebvre 
explains that when it went away, they initially 
planned to bring it back themselves:

“We were ready to take control of GNOME 2 
and to revive it under a different name… .but we 
met people with exactly the same goal and they 
had already started the work with quite some 
success under the name MATE. They were doing 
great and shared the same vision so we decided 
to back them as much as we could. I joined the 
MATE team as a manager and I’m now one of four 
people leading the project. Linux Mint has been 
behind MATE every step of the way, providing 
hosting, help, guidance and momentum to boost 

Cinnamon is joined by MATE every release – 
how’s the relationship between devs?

its adoption and promote it as the replacement 
for GNOME 2.

“Within the MATE team I mostly co-ordinate 
with the outside world. I give the MATE developers 
direct feedback from the Linux Mint community 
(for instance, all the bugs found during Mint 15 
RC were discussed within the MATE project) 
and I share ideas and code between the MATE 
and Cinnamon projects… I’m in constant 
communication with Stefano Karapetsas and 
we meet on IRC almost every day. We help each 
other a lot; MATE is important to Mint and Mint is 
important to MATE. Our relationship is fantastic 
and we even collaborate and help each other 
outside of the scope of MATE.

“Basically, in 
[Cinnamon] 2.0 
you won’t be 
running GNOME 
at all” Clement Lefebvre

■ A developer on the 
core team, Gwendal 

Le Bihan created 
the new Software 

Sources 
application

The Ultimate Linux MintInterview

Best MATE

■ MATE and Mint work in harmony in more ways than you think
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world, and most of the work done on Cinnamon 
comes from us. Some of the Cinnamon devs 
worked hard and provided Arch/Fedora with 
a 3.8 compatibility branch so they can run 
Cinnamon 1.8 on top of GNOME 3.8 just as well 
as we run it on 3.4/3.6 and no compatibility is 
broken. In Cinnamon 2.0 we won’t have that 
problem since we’re getting rid of the GNOME 
back-end altogether, which is great news for 
non-Debian distros and older releases alike.”

We briefly move away from the subject before 
returning to talk about it towards the end of the 
interview, with Lefebvre saying how Cinnamon 
has become complete in his eyes on “all 
visible aspects”.

“In other words, even though the back-end 
is still GNOME, what you see in Mint 15 is a 
complete Cinnamon front-end,” he continues, 
“whereas in Mint 14 you could see parts of 
GNOME and Cinnamon tried its best to integrate 
with that. I think that’s a big reason for Mint 15’s 
success. People’s perception of it is different, 
I think. In 2.0 they won’t see the difference and 
although the back-end is hugely important, it 
will be much harder to ‘sell’ ”.

With the push for 2.0 to be ready for Ubuntu 
13.10, we point out how this seems like they’ll 
then be ready for the ‘sell’ again for the LTS 
release, 14.04, next April. “Yes, because relying 
on our own technology is a huge asset for 

“I wasn’t surprised [that they dropped Cinnamon], 
but they didn’t have to either. I can explain for 
Cinnarch in particular… it goes back to why we’re 
implementing our own back-end in 2.0. Cinnamon 
1.8 is a front-end to [GNOME], so for it to work, it 
needs to speak the same language as GNOME. That 
means D-Bus interfaces, settings etc. If GNOME 
changes its interfaces, settings etc, Cinnamon 
needs to adapt to continue working with it.

“The problem is that some distributions like 
Arch are rolling, and so they run the latest of 
everything. [By] upgrading GNOME they were 
breaking Cinnamon. They came to us in panic, at 
the last moment. In the case of Cinnarch I wasn’t 
there. And they interpreted some of what we said 
(namely the fact that I agreed to consider it a bug 
but that as a Mint developer it wasn’t one of my 
priorities) as a sign that Cinnamon wouldn’t work 
outside of Mint.

“It was probably a good move for Cinnarch to 
distance itself from one particular DE anyway, 
and as you can see, [Alex Filgueira, developer of 
Antergos] is shipping Cinnamon as one of the DEs 
in his newly named distribution.”

Cinnarch and Manjaro have 
both dropped Cinnamon. 
Lefebvre explains why…

innovation.” Lefebvre tells us. “Not only does 
it push the boundaries of what isn’t possible 
further, but things we don’t want changed don’t 
change and we’re not catching up with things 
and fixing regressions.”

Lefebvre has some parting words that he 
emails us a few days later:

“Where do we see ourselves in five 
years? Who knows what we’ll be using. We’ll 
probably have our own package base by then, 
components might be very different then, 
but two things are for sure: Linux Mint will 
continue to feel the same, and with every new 
release it will continue to get a bit better. We 
know who we are, we know what we want and 
we really enjoy doing what we’re doing. So, 
very likely, we’ll continue to provide more of 
the same and adapt our vision to match user 
feedback and expectations whenever the  
need arises.”

Want to read more from this interview? Head 
to the Linux User website to find out about Mint 
Box and OEM support, the development cycle, 
and more about Linux Mint 15: 
http://bit.ly/15GWdJt

n Albert Pool is a voluntary developer who 
works on many small parts of the distro

n The decision to stay with GNOME 3.6 in Ubuntu 13.04 caused issues with other distros

A chat with the Linux Mint developers
The Ultimate Linux Mint

Arch nemesis?

n Michael Webster works on Nemo and the 
cinnamon-control-center application
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Resize your disks on the fly with LVMTutorial

Grow your disks like a true master and never reformat and 
restore your drive again 

Resize your disks on 
the fly with LVM

Often we see or hear of people running out of 
disk space on their Linux systems and resorting 
to resizing tools or worse. Linux has the ability to 
extend (or shrink) logical partitions across spare 
space or even across additional disks.

This guide walks you through the why and the 
how of resizing your disks. 

We will be creating an additional new LVM-
based partition on our virtual CentOS server, as 
well as the underlying structures that are called 
physical volumes (PVs) and volume groups (VGs) 
that make this awesome technology possible.

These three different parts together make 
up LVM (Logical Volume Manager). The best way 
to think about LVM setups is that they are like 
a layered sponge cake. On the bottom layer we 
have the physical volumes: the hard disks. Then 
we have the volume groups, the cake’s ‘cream’ 
that can in effect cement the disks together and 
provide a smooth contiguous surface to carve out 
our partitions. This means that a partition can be 
bigger than a single disk. Also, when you want to 
expand a disk, as long as you have space in your 
volume group, you can.

Resources
VirtualBox: www.virtualbox.org

CentOS 6.4 ISO: wiki.centos.org

Advisor
Stuart Burns is an  

experienced Linux  
and virtualisation 
specialist for a Fortune 
500 company and enjoys 
writing about Linux

This gives the make-up of 
the volume groups and the 
breakdown of them. It’s much 
more visually appealing than 
the command-line version

This column gives you advanced 
information on the make-up of 
the volume group. It gives some 
useful information such as size 
and system attributes

Here you will find all 
unused members (disks) 
that can be added into the 
volume groups and expand 
the disk space

If you select a volume 
group, this central visual 
gives you the make-up of 
the VG with logical and 
physical disks



How to build an LVM setup to resize hard disks
Resize your disks on the fly with LVM
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01 Get all your disks in a row
Essentially LVM separates the logical 

volumes from the physical disks with a glue in 
between called Volume Groups (or VGs for short). 

Firstly, you may actually be using LVM without 
realising it! Most newer distros use LVM when 
they do their install. To see if you are, just open a 
root console and type lvs. 

If you see something like that shown in the 
picture above, then you are already using LVM.

In our example we will be creating a new logical 
volume from scratch, but the same principles 
around resizing and reducing still apply.

02 Building our new lVM setup
Use the command fdisk -l and find 

the disk we’re going to use as the first disk in our 
LVM setup. In our example, sdb is our new disk. 

To tell Linux that the disk is going to be an LVM 
disk, we need to set the disk type (Label) to LVM. 
Use the command: fdisk /dev/sdb

Press ‘n’ to add a new partition. The type of 
disk we are adding is a primary, so press ‘p’ and 
as we are only putting a single partition on the 
disk, we can select partition number 1. Accept 
the geometry the machine suggests by pressing 

03 Preparing the bottom layer of our 
lVM cake: physical volumes

Once we have set up the partition, we need to 
identify it as an LVM device. To do this while still 
in fdisk, press ‘t’ to change the disk label, and 
enter the label ID, which in our case is 8e. Follow 

04 Followed by the lVM jam:  
volume groups

The bottom ‘cake layer’ is now created and we 
can make the jam in the middle: the volume 
groups. Each of these is like a chunk of storage 
that you can slice into one or several logical 
volumes. The difference is that you can expand 
and reduce disks within the volume group. 
The vg_data bit is the name for the volume group: 
vgcreate vg_data /dev/sdb1
If you want to span multiple disks, just add in the 
extra devices after /dev/sdb1. Remember to mark 
them as LVM disks using the pvcreate command 
and then marking them as LVM disks in fdisk!

05 adding the top of the cake: 
logical volumes

Now that we have created the second layer, we 
can add the logical volumes:
lvcreate -L 1G -n lv_data vg_data
This command will create a 1GB logical volume 

this by ‘w’ (to write the changes to disk). At this 
point we have created a partition and identified 
it as an LVM disk type. So now we need to ‘bless’ 
or prepare the physical disk upon which LVM will 
be based. To do this we use a command called 
pvcreate. This effectively prepares and marks the 
disk as an LVM disk. To do this, use the command: 
pvcreate /dev/sdb1

 Think of lVM 
setups being  
like a layered 
sponge cake  

Enter on the questions. Don’t quit out of fdisk yet 
as we have more to do !
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09 Managing LVMs the GUI way
There is actually a GUI tool, system-

config-lvm. We purposely didn't mention this 
earlier because you need to understand how all 
the components of how the system fits together. 
Not only that but also not all systems, especially 
servers have a GUI installed. To install the 
package install system-config-lvm.noarch. This 
will install the graphical LVM tool. 

To try it out, lets try with a basic server with an 
additional 1 GB drive.

Resize your disks on the fly with LVMTutorial

08 Generation game
And lastly we will need to extend the 

actual file system. There is a command called 
resizefs that we can use. As the name implies, it is 
used to resize the filesystem.
[root@localhost ~]# resize2fs /dev/
mapper/vg_data-lvdata
resize2fs 1.41.12 (17-May-2010)
Resizing the filesystem on /dev/mapper/
vg_data-lvdata to 2219008 (4k) blocks.
The filesystem on /dev/mapper/vg_data-
lvdata is now 2219008 blocks long.

07 Expanding our volumes
To do this, it is a very similar method to 

creating an LVM; we need to in effect prepare 
the new disk as an LVM member. To do so, repeat 
the process we performed earlier to prepare the 
disks (with fdisk and pvcreate).

06 Making our volumes
Now we can format the disk using the 

following command:
mkfs.ext4 /dev/mapper/vg_data-lvdata
To test the partition, try mounting it. 

Now this is where things get interesting. This 
could be a 60GB or 600GB disk. We just chose 
the 1GB as an example. Now, say we have filled 
this disk with all our our ISOs and such, how do 
we fix it and add that shiny new disk into the 
logical disk? This is where we see the joy of LVM. 
We can expand our volume over the new disk 
and make our volume bigger! 

 Remember, a 
VG is just a chunk 
of space  

Now that the partition is prepared, we can 
add it into the volume group we just created. To 
do this we use the vgextend command, as shown 
below. The syntax is quite straightforward with 
the first argument being the volume group you 
want to add the disk to and secondly, the disk 
you wish to add. 
vgextend vg_data /dev/sdc1

Now that the VG is extended, we need to 
perform a similar process to increase the logical 
disk to use the underlying storage we expanded 
before. Below is a simple example to just expand 
our VG with a 1GB partition. 
lvextend -L +1G /dev/mapper/vg_data 
/dev/sdc1

from the volume group we created. To clarify, 
lv_data is our new logical volume, while vg_data 
is the volume group to take it from. You can make 
the volume as small or large as you like, given a 
big enough volume group. We are using the entire 
volume group, rather than just a small portion of 
it. All the volume groups can be found under the  
/dev/mapper directory.

Now we can create a logical disk on top of it.
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11 …And the volume group
Once this has completed, you will see 

that the disk has moved from Uninitialized to 
Unallocated – so, basically, it is prepped to add 
to our volume group.

You will also notice that if you click on the 
unallocated volumes you will get a group of 
buttons below, each stating its purpose. 

You could, if you wanted, create a new volume 
group with this disk – or, as we did before, add 
the disk to an existing volume. Remember, a VG 
is just a chunk of space that you can split up as 
you wish; so when you are presented with the 
sizing screen, carve up that space as you wish.

When creating a new volume group, you will 
get a selection, as shown below.

12 Creating a new volume group
You can leave these options as they are 

as they’re reasonable defaults. At this point you 
will see the make-up of your new volume group, 
the physical disks and the logical make-up.

10 Creating our physical volumes 
(again!)

Start by loading the LVM tool. If you look to the left-
hand side of the application you will see Volume 
Groups, Unallocated Volumes, and Uninitialized 
Entities. It shows the volume groups that we 
work with, volumes and raw devices that are not 
members of volume groups.

Doing it this way can be very useful in that it 
will set up the disk label and such automatically, 
so no terminal and fdisk are required.

Before you add your unused partition, you will 
need to initialise the partition, as you can see. Do 
this by clicking Initalize Entity. This is equivalent 
to preparing a volume using fdisk and pvcreate 
as we did before. 13 Carving out storage from our LVM

The last stage is to carve up a chunk 
of space, so select the Logical view for the VG 
you want to carve data out of. Hit the Create 
Logical Volume button. Now you can specify 
the logical disks. 

So, it’s easy enough. Give it a good name. 
Again for LV properties, just go with the 
defaults. Size is easy enough and obvious 
enough. If you want to use the entire disk (most 
people do), click Use Remaining.

Now we have set the size, we need to decide 
what file system to use. As we are using 
CentOS 6, our default file system is ext4. Unless 
you have a compelling reason to change to it, 
leave the default selection as it is.

All file systems need a mount point to access 
them, so let’s put in the mount points.

How to build an LVM setup to resize hard disks
Resize your disks on the fly with LVM
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Pentesting with Android using dSploitTutorial

The best way to secure your network is to try to tear it down, 
through penetration testing. With dSploit, you can now do it 
on the move

Pentesting with 
Android using dSploit

Here you will see which 
machine is currently set as 
the target host. Clicking on the 
dSploit icon will take you back 
to the list of available targets

The list of tools applicable to 
the currently selected target. 
This changes depending on 
whether it’s a machine, router 
or subnet. The ones shown here 
are for a regular machine

Security has always been a concern. The only 
truly secure system is the one that is stored in a 
lead-lined, locked bunker 100 feet underground. 
And turned off. Otherwise, you will be open to 
the potential of abuse. And with the ubiquity 
of wireless networks, these prove to be a very 
tempting and rather large target for the bad guys. 
If you maintain a wireless network, then you need 
to be sure that it won’t be abused. One of the 
better ways to secure your systems is to try to 
break them through penetration testing.

The usual way in which this is done is by using 
either a desktop machine or laptop connected to 
the network. This means that you are tied down 
to a desk. But sometimes, being able to rove 
around is helpful. To this end, having an Android 
tablet or smartphone handy will let you test any 
wireless network that you have access to. If your 
Android device is rooted, you can install an app 
called dSploit. This app will give you all of the 
tools you will need to do a thorough test of your 
system defences.

Resources
An Android smartphone
dSploit: www.dsploit.net

Advisor
Joey Bernard As a true renaissance 

man, he splits his time between 
building furniture, helping 
researchers with scientific 
computing problems and writing 
Android apps. When the kids let 
him have some time, that is



Test your network security while on the move
Pentesting with Android using dSploit

TUTORIal

www.linuxuser.co.uk35

01 Downloading
The first step is to get a copy of dSploit 

onto your Android device. You should be able to 
download a copy directly from whatever browser 
you use on your device. If you have a USB port on 
your device, you can download it on your desktop 
and transfer it with a USB drive.

02 Permissions
You will need to do things in terms of 

permissions on your device. The first requirement 
is that it needs to be rooted. This gives dSploit 
root access to your wireless interface so that you 
can put it in promiscuous mode. The second is 
that you need to allow sideloading of apps, since 
dSploit is not on the Play Store.

03 Copying and installation
Once you have the APK copied, or 

downloaded, you will need to install it. The easiest 
way is to use a file manager of some kind, navigate 
to where the file exists, and select it. The file 
manager should start up the installer.

05 Wi-Fi cracking
You can tap on the Wi-Fi signal icon to 

see which networks are visible. You can click on 
a network to connect. If it is a ‘secured’ network 
that is vulnerable to one of the cracking 
techniques available, it will be flagged as green, 
identifying it as such. Clicking on that network 
offers you the options of either connecting 
or cracking.

08 More port scanning
Once you get the list of open ports, 

you can click on them to try to connect. If it is 
a port used for web traffic, it will try to open 
it in a browser. Otherwise, it will try to open a 
connection using Telnet.

07 Port scanning
The first step when a ‘bad guy’ tries to 

compromise your system is to knock on your 
virtual door with a port scan. In dSploit, you can 
do this by tapping on the Port Scanner tool after 
selecting a host to test.

04 Starting
When you start up dSploit, it will 

immediately start listening on the wireless 
network you're connected to. Depending on 
the hardware available, this may affect the 
responsiveness of your device. You can tap on the 
menu and then on “Stop Network Monitor”.

09 Inspector module
The Inspector module does some 

further probing to get an idea what operating 
system is running on the host, along with what 
kind of services are running on the open ports. 
This may take several minutes to complete, so 
be patient. In this example, we can see that the 
author’s TV box is running Linux.

06 Trace
One thing you may want to check on is 

how packets are being routed within your own 
network. Clicking on a target machine will bring 
up a menu of applicable tools. You can click 
on the Trace tool to follow how packets move 
around within the network.



 Remember, this tool is meant to test 
your own networks and see where the 
problems lie. Never do penetration 
testing on any network where you 
don’t have permission  
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11 More vulnerabilities
The original list provides a short 

description of the vulnerability, but often this 
is not enough. Clicking on the vulnerability of 
interest will open the associated webpage from 
the National Vulnerability Database, hosted by 
the NIST (nvd.nist.gov). Here you can get more 
information on just how serious it may really be.

17 Sniffing for Passwords
In simple sniffing, you are looking at all 

of the packets travelling across the network. 
One key bit of information you are interested in 
is if passwords are being transferred around 
the network in a sniffable format. DSploit 
provides a tool to specifically look for this.

13 What to do with a login
Once you have a service, a username 

and a password, you can go ahead and make 
a connection. The easiest way is to use Telnet, 
since it lets you interact with a service by directly 
transferring ASCII characters back and forth.

12 Login Cracker
DSploit includes a Login Cracker. You 

can select which service to try, along with 

16 Simple sniffing
The first bit of monitoring you will 

want to do is just some simple sniffing. This 
will pull up the actual conversations that are 
happening on your network right now. This way, 
you can see whether someone else is doing 
something nefarious.

14 Pwning your router
For many routers, there are tools that 

allow you to essentially hijack it, or ‘pwn’ it. 
DSploit has a link to an online tool that will help 
you pwn most of the commercial routers that are 
out there.

15 Man in the middle
There is an entire family of attacks 

called man-in-the-middle attacks. This class 
of attacks involves sitting in between two 
machines who are communicating with each 
other. When one machine sends a packet to 
the second machine, you sit in the middle 
and capture it. You can then read it and, if you 
wish, alter it, before sending it on to the second 

machine. DSploit provides a whole screen of 
tools to do just this kind of work. Most of these 
involve doing some monitoring first in order to 
generate a list of conversations occurring.

Pentesting with Android using dSploitTutorial

10 Vulnerability Finder
Now that you know what the OS is, and 

which ports are open to connections, you need 
to check to see what problems may be affecting 
this particular system. Again, these checks can 
take several minutes, so be patient. The total list 
is ordered according to severity.

what username to try. You can then select the 
minimum and maximum sizes for passwords 
to try. You can even give dSploit your own 
username and password files.
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19 Packet Forger
In some cases, you may have very specific 

information you want to send to one machine, 
posing as another. In this case, you can use the 
Packet Forger tool to make handcrafted packets, 
not those store-bought packets.

20 Script injection
One common type of forged packet 

is a script injection. In this case, you insert a 
packet that contains some JavaScript code 
into the conversation. The receiving machine 
then thinks that this JavaScript is part of the 
incoming webpage and will go ahead and 
execute it.

21 Killing connections
If you just want to cause some trouble, 

you can use a Denial of Service (DoS) attack. 
DSploit allows you to do this with the Kill 
Connections tool. This tool essentially causes all 
packets to the target machine to be dropped.

22 Redirecting connections
A related tool is Redirect, which enables 

you to redirect connections. You can select a 
target machine and redirect all of the traffic 
associated with the target to another machine. 
You can then pose as the real request and serve 
up forged information to the target machine.

24 Where to now?
Remember, this tool is meant to test 

your own networks and see where the problems 
lie. Never do penetration testing on any network 
where you don’t have permission. And remember, 
always retest after you have hardened your 
machines and networks, just to be sure you 
haven’t accidentally opened new holes.

23 Replacing images/videos
Instead of redirecting all of the traffic, 

you can simply redirect requests for images 
and videos. In these cases, you can replace the 
responses to these requests with your own 
image and video files. These are separated into 
two tools for each file type.

18 Session Hijacker
Once you see what conversations are 

happening, you may want to place yourself as 
the man in the middle. To do so, you can click 
on the Session Hijacker tool and select which 
conversation you want to hijack.

Test your network security while on the move
Pentesting with Android using dSploit
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Install a Linux distro on AndroidTutorial

Put Linux on your Android device using 
the LinuxonAndroid app and keep a 

portable open source computer in 
your pocket with our tutorial

Install a 
Linux distro 
on Android

Ever since Android was launched, people have 
being to trying to make the most out of these 
pocketable devices which are more and more 
able to double up as portable computers. While 
Android was built upon Linux, it’s not truly the 
same kernel any more and with the proliferation 
of ARM-compatible distros, the prospect of 
putting Linux on an Android device to unlock its 
full potential is very attractive.

With LinuxonAndroid (LoA), not only can you 
get a Linux distro on an Android device, but you 
can also keep the original OS on there to use as 
normal. LoA uses a virtual machine to install a 

selection of supported distros to your phone. 
This requires root access to your phone and 
while it doesn’t support every single Android 
device, there are over 500 supported. This 
includes the Google Nexus 4, 7 and 10, and the 
Samsung Galaxy S III and 4.

Currently, the distribution selection is 
quite small – Ubuntu 10.04, Ubuntu 12.04, 
BackTrack Linux and Debian are available to 
install right now. There is work going on to get 
support for Fedora, Arch and more, and this 
tutorial will work for them as well when they are 
eventually released.

Resources
A compatible, rooted Android device
LinuxonAndroid app:

linuxonandroid.org/

Advisor
Rob Zwetsloot models complex 

systems and is a web 
developer proficient in 
Python, Django and PHP. 
He loves to experiment 
with computing

Take your powerful 
pocket computer 
and turn it into a 

true Linux system

Linux on Android lets 
you create virtual Linux 

machines on your 
rooted Android device

Connect through to 
your phone via a VNC 

client on your PC



Use the LinuxonAndroid app to install a distro on your device
Install a Linux distro on Android

TUTORIal

www.linuxuser.co.uk39

01 Root your phone
Most Android devices have a different 

root method, some easier than others. There 
are some common elements between them – 
making sure to back up, unlocking the bootloader, 
possibly flashing a recovery. The Nexus 4 can be 
one of the harder devices to unlock, so we will 
focus on that.

02 USB debugging
You’ll need to turn on USB debugging 

from the developer menu on all devices for 
this. Jelly Bean or newer Android builds have 
developer options hidden by default, but you can 
activate them. Go to ‘About phone/tablet’ and 
tap ‘Build number’ seven times to unlock it, then 
check ‘USB debugging’.

03 Download root tools
The DownloadAndroidRom.com site 

has a number of compressed files with rooting 
tools for a variety of devices. Download the 

05 Unlock bootloader
Turn off your device and reboot into the 

bootloader. On Nexus devices, hold volume-down 
and power buttons to do this. Once it’s turned on, 
you will be presented with the bootloader screen. 
Now type in your terminal:
$ ./adb-linux oem unlock
Select yes using volume keys and power button. 08 Flash recovery

Select ‘Install zip from sdcard’, followed 
by ‘zip from sdcard’ and then 0/. Choose CWM-
SuperSU-v0.99.zip and then hit Yes. After that’s 
done, select Reboot; if asked if you want to 
disable Flash Recovery, select yes. Afterwards, 
you should find the SuperSU app in your device’s 
app drawer.

09 Rooted
Your Nexus 4 should be rooted – just 

open the SuperSU app to run some binaries and 
make some changes. Check out AndroidRoot.org  
or Android Magazine to finish rooting other 
devices on Linux, with the Galaxy S phones being 
fairly easy and not requiring a wipe.

04 Back up
The Nexus 4 needs to be wiped to 

unlock the bootloader, so the tools come with an 
ADB backup solution. In the same terminal you 
just used to make the files executable, run the 
following command:
$ ./adb-linux backup -apk -all -f 
backup.ab
Click ‘Back up my data’ on the device. This will not 
save data on the internal storage, though.

07 Recovery mode
Reboot your phone back into the 

bootloader and make sure the USB cable is still 
plugged in. In the terminal, type:
$ ./fastboot-linux flash recovery 
recovery-clockwork-touch-6.0.2.3-
mako.img
Use the volume buttons to select Recovery 
mode and press power.

06 Superuser files
Turn your phone or tablet back on 

and go through the setup process – skip it for 

correct one for your phone or tablet, extract the 
files, and then navigate to the new folder in the 
terminal and type:
$ sudo chmod 755 *
Connect your device to your PC now.

now. You’ll need to put CWM-SuperSU-v0.99.
zip onto your Nexus storage, either via AirDroid 
or simply by downloading it straight from 
DownloadAndroidRom.com through the browser.
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11 Download image
You can download the images from the 

LinuxonAndroid SourceForge project page, or 
via the distro guides on the app. The Ubuntu and 
Debian images come in three sizes: Core for a 
command-line interface; Small for LXDE; and Full 
for Unity. Each is larger than the last, and heavier, 
so choose carefully.

14 First-time setup
It will run through some setup options 

with you. Firstly enter a password for the image; 
make sure to use the name of the distro. You’ll 
then be asked if you want to turn on VNC and SSH 
servers – VNC is mandatory, but SSH is optional. 
Set the resolution to your device’s, save the profile 
and wait until ‘root@localhost’ shows up

15 androidVNC
Now you need to connect to the VNC 

server you just turned on. To do this, go to 
androidVNC, set the password to the name of 
the distro with the first letter lower-case, put 
localhost in the address, and set the port to 
5900. Finally, press Connect and you will be put 
into the desktop of the selected, running image.

10 Install apps
Now you’re all rooted and superuser’d, 

install three apps from the Play Store: Complete 
Linux Installer, androidVNC and Terminal 
Emulator. You can find links to these in the guide 
for Complete Linux Installer’s distros. Install these 
after rooting, not before.

13 Launch distro
Go back to the Complex Linux Installer 

app and open the sidebar. Select the correct 
distro from the drop-down list and click 
Launch. This will open a terminal and check 
the md5 hash before guiding you through some 
extra setup processes.

12 Unzip image
Use an Android file explorer such as Astro 

File Manager and navigate to the zip files on your 
device. Move them to a folder named after the 
distro with lower-case first letter (ubuntu, debian, 
backtrack) and extract them into the folder. This 
will have the image and md5 sum.

Install a Linux distro on AndroidTutorial



 You can 
download the 
images from the 
LinuxonAndroid 
SourceForge 
project page  
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19 VNC on PC
Open up a VNC client on your PC and 

click on a new connection. Ensuring the protocol 
is set to VNC, enter the IP address of your device 
followed by :5900 to specify the port. Use the 
distro password for the username and password, 
set colour depth to 24-bit if needed, and connect.

20 Install package manager
You’ll need to install apps from the 

terminal, and it’s faster to do it from the phone or 
tablet’s terminal emulator. If you want to be able 
to install with a graphical package manager, use:
# apt-get install synaptic
…to install the Synaptic Package Manager.

21 App limitations
As we’re using the ARM version of the 

distros, there won’t be the same number of apps 
available as for the x86 versions. For example, 
Wine on ARM is still under heavy development, 
and is not recommended. Make sure to download 
ARM binaries as well when installing that way.

23 More Uses
Alternatively, in command-line mode 

you can have an incredibly low-power, portable 
and small file or web server. Thanks to BackTrack 
being available, you also have a portable network 
sniffer and vulnerability checker.

22 Uses
Having a portable Linux distro on your 

phone can be great for many things. With the VNC 
capabilities, you can use it as a portable desktop, 
much like Ubuntu for Android. The storage on the 
device is permanent, so it will save any files and 
cookies for access to cloud storage.

24 More to do
If you’re still looking to do more with your 

device, the LinuxonAndroid website has a number 
of advanced tutorials on how to expand the 
storage, run apps through the Android activities 
manager and much more. Now you truly have a 
PC in the palm of your hand.

16 Mousing
If you put a larger resolution than the 

screen can show, or zoom in, you can move 
around the desktop by swiping your finger. The 
mouse pointer reacts as you touch the screen, 
rather than following your finger, so you’ll need 
to hold down your thumb or finger to drag files 
or directories.

17 Shut down
Don’t just turn off the terminal emulator 

when exiting the distro – this will not turn off the 
distro, and you’ll need to then reboot your phone 
to get it to properly boot again. Instead, go back 
to the terminal emulator and type ‘exit’. Wait 
until it’s fully shut down, then exit the window.

18 Phone IP
You can connect to the Linux session 

running on your phone via a remote desktop 
client on your PC. The first thing you’ll need 
to do is make sure your phone is connected to 
the same Wi-Fi network as your PC. Press the 
wireless connection in the Wi-Fi menu and note 
down your local IP.

Use the LinuxonAndroid app to install a distro on your device
Install a Linux distro on Android
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The value of an efficient web server comes 
into its own when serving cloud applications 
over the web or an internal network. This 
is because every increase in efficiency 
increases the total number of clients to which 
you can simultaneously provide services. 
For this reason, this project employs Nginx, a 
lightweight, performance-optimised web server, 
rather than the more common Apache. In most 
cases, Nginx requires extra configuration to 
support these services, and we’ll cover how you 
go about doing that. In this example, we’re going 
to use a fresh installation of CentOS 6 as the 
host operating system. This tutorial makes use 
of CentOS 6.4, but the instructions should be 
much the same for Red Hat and Fedora.

Once we have the Nginx server fully working, 
we shall add some typical cloud applications. 
WordPress is a blogging application and 
relatively easy to install. Feng Office Community 
Edition is an open source business application 
that offers word processing alongside team-
orientated facilities such as planning and time 
tracking. OwnCloud is a file sharing application 
at heart, but offers some other nice facilities 
such as a media browser.

Build your own cloud services using the power 
and efficiency of a lightweight solution

Turbocharge 
your cloud with

NgiNx

Michael Reed 
is a technology writer and 
he’s been hacking away 
at Linux for over 15 years. 
He specialises in desktop 
Linux solutions
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Begin by installing CentOS. While installing, 
you can accept most of the defaults, but it’s 
a good idea to customise the network setup 
during installation. Firstly, give the computer 
a meaningful hostname such as ‘cloudserver’. 
On the same page of the installation, select the 
Configure Network button in order the bring 
up the Network Connections dialog. Select the 
network adaptor that you are going to use to 
connect to clients on your LAN or the internet 
and then click on ‘Edit…’. The first thing to select 
here is the ‘Connect automatically’ option. It’s 
typical to set a static address in the case of a 
server rather than allowing DHCP to assign one 
automatically. To do this, select the IPv4 tab and 
change the ‘Method:’ drop-down from DHCP to 
Manual. Now click on Add and add an IP address. 
This should be congruent with the address layout 
of the rest of your network. So, for example, if 
your machines have an IP address that begins 
192.168.0.x, an IP address of 192.168.0.100 with 
a netmask of 255.255.255.0 and a gateway 
192.168.0.1 should be suitable. Typically, the DNS 
server address provided by your ISP should be 
entered. Click Apply when finished.
We recommend selecting the ‘desktop’ 
installation profile, presuming you want a 
system with a GUI. After rebooting, log in, open 
a terminal and type su to become root. You will 
have to carry out nearly all of the operations in 
this tutorial as root.

Install server components
We’ll add the the Nginx repository to the system 
next. To manually add the source repository, 
create a file called /etc/yum.repos.d/nginx.repo 

and add the following:
[nginx]
name=nginx repo
baseurl=http://nginx.org/packages/
centos/6/$basearch/
gpgcheck=0
enabled=1
We need to configure the way that Nginx 
accesses PHP-FPM. Add these lines:

location ~ \.php$ {

Set up the server OS

n CentOS installed and ready for reboot

n Creating a MySQL database. A handy skill to have when working with a web server

n Setting the 
network options 
for static IP while 
installing CentOS

root /usr/share/nginx/html;
try_files $uri =404;
fastcgi_pass 127.0.0.1:9000;
fastcgi_index index.php;
fastcgi_param SCRIPT_FILENAME 
$document_root$fastcgi_script_name;
include fastcgi_params; }

Make the services permanent
Ensure that the MySQL server (named mysqld), 
PHP-FPM (named php-fpm) and Nginx (nginx) 
services start without errors by typing service 
[service name] start. Once this has been 
checked, type chkconfig --add [service 
name] to cause them to start on boot. Type 
service --status-all to list all running 
services. This list is quite long, and you can filter 
it using grep like this: service --status- 
all | grep sql. You can find more detailed 
information about a running service by typing 
service [service name] status.

How to pronounce 
Nginx: 

If it ever comes up in a real-life conversation, say 
it like ‘engine ex’.

tIp 
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Install cloud 
applications
WordPress
Let’s provide our users with blogging facilities 
using WordPress. This is good first test for our 
server because WordPress is extremely well 
documented and relatively easy to install. If this 
won’t install, something has gone seriously wrong 
with the setup, and yet it’s extensive enough 
to fully test the server. Go to the WordPress 
site and download the latest version. If you 
prefer, you can always directly obtain the latest 
version of WordPress by typing wget http://
wordpress.org/latest.tar.gz. Once you 
have it, type tar -xzvf [name of archive] -C 
[output directory] to unpack it. We can find 
the root directory of the web server by locating 
the line ‘root’ inside default.conf. By default it 
should be ‘/usr/share/nginx/html;’, and this is the 
directory in which we need to unpack the archive. 
Before we can begin the installation, we need to 
set up the MySQL database that it needs.

Create MySQL database
Experience with MySQL is one of the most 
useful skills to have when working with web 
servers. Creating a MySQL database and user 
is a procedure that we will be repeating during 
this tutorial. Typically, each cloud application 
should use its own MySQL database with its 
own user. We use the Root user account that you 
set up earlier on to administer all of these users 
and databases. Note that this ‘Root’ user has no 

relationship to the privileged user account that 
you use to administer Linux systems; they just 
happen to have the same name.
Restart the MySQL server by typing service 
mysqld restart. We’re going to use ‘mysql’, 
the command-line tool, to create the MySQL 
database. The syntax of MySQL queries look 
quite intimidating, but they’re actually fairly easy 
to work with. Some tutorials create the user of 
each database with a separate command but 
it’s not really needed for this work, and we will 
just use the GRANT command. We create a new 
database like so:

CREATE DATABASE [name of database];

We set up a new user like so:
GRANT ALL PRIVILEGES ON [database 
name.*] TO "[name of user]"@"[domain 
(usually localhost)] " -> IDENTIFIED 
BY "[password]".

As mentioned earlier, this creates a new user 
as well as assigning a password to it. Now let’s 
get to work setting up a database and user 
for WordPress.
Log into the MySQL client by typing mysql -u 
adminusername -p. You will be prompted to 
enter your password and when you have, you 
should find yourself on the ‘mysql>’ prompt. Type 
CREATE DATABASE wordpress; to create the 

If you are offering services via the cloud, you 
might already be using webmail such as Gmail. 
However, if you have tight requirements for how 
people use email, you could consider adding your 
own front-end. This usually takes two possible 
forms. You can add your own IMAP server such 
as Cyrus (cyrusimap.web.cmu.edu) or Dovecot  
(www.dovecot.org), both available from the 
CentOS package repository. You then install a IMAP 
web front-end into Nginx using the techniques 
that we’ve already covered, alongside the specific 
documentation for those packages. SquirrelMail 
(squirrelmail.org) is an lightweight front-end and 
Roundcube (roundcube.net) is more fully featured.

The second approach is to host an IMAP front-
end, but then use a webmail service such as Gmail 
as the IMAP back-end rather than running the server 
yourself. This allows you to customise the experience 
along with all the benefits of off-site email.

Add webmail

n Logging into SquirrelMail

n Adding the MySQL database settings during WordPress installation n Using the WordPress Admin panel, having logged in for the first time

Downloading CentOS
CentOS is now provided as two 

DVD images. It might be a good idea to give  
preference to using a torrent, which is usually 
the fastest source and located next to the ISOs 
in the repository.

Fetching the latest 
WordPress

The latest WordPress version is always available 
from a fixed URL (wordpress.org/latest.tar.gz). We 
wish more open source projects would do this!

TiP 

TiP 



www.linuxuser.co.uk51

Use this powerful solution to build your own cloud services
Turbocharge your cloud with Nginx

database. This should output:
Query OK, 1 row affected (0.01 sec)

Type GRANT ALL PRIVILEGES ON wordpress.* 
TO "wordpressuser"@"localhost" -> 
IDENTIFIED BY "password"; substituting the 
password for one of your own choosing. This 
creates the user and assigns a password. Note 
the semicolons that end each command. The 
response should be:
Query OK, 0 rows affected (0.00 sec)

Now type in FLUSH PRIVILEGES; followed 
by quit;.

Complete installation
We’ll now edit the WordPress confi guration 
and then run the script that completes the 
installation. Make sure that you are in the 
/usr/share/nginx/html directory before starting. 
Create a copy of the example confi guration 
fi le by typing cp wordpress/wp-config-
sample.php wordpress/wp-config.php. Now 
open the fi le in a text editor.

Set the fi elds ‘DB_NAME’, ‘DB_USER’ 
and ‘DB_PASSWORD’ so that they equal, 
respectively, the name of the MySQL database 
that you created (wordpress), the name of 
the WordPress user that you created in the 
database (wordpressuser) and the password 
that you created for that user. Save the fi le.

Now navigate your web browser to 
localhost/wordpress/wp-admin/install.php. If 
everything has gone okay, you should now receive 

Create an entry page for your services. Here’s 
an example. Replace ‘localhost’ with the 
domain name or IP address of your server when 
you’re ready to take it out of testing and make 
it accessible to other machines. Save this as 
index.html and then place it in /usr/share/nginx/
html/, the web server root.

<!DOCTYPE html>
<html> 
<body>
<h1>Welcome to cloud services</
h1>
<h2>Please select service</h2>
<a href="http://localhost/
owncloud/">Owncloud - Filesharing 
and remote storage</a><br>
<a href="http://localhost/
feng/">Feng Office - Office and 
collaboration features</a><br>
<a href="http://localhost/
wordpress/">Wordpress - An easy 
to use blogging system</a><br>
</body>
</html>

Create an entry page

■ Manually adding the Nginx repository using nano as the text editor

■ Entering the database details in the Feng Office installer■ The Feng Office word processor is highly integrated with the other tools

Note all passwords 
We’d advise you to create an empty 

document called ‘my passwords’ at the beginning 
of this project, as you’re going to have to record 
quite a lot of usernames, passwords and database 
names.

Make a 
symbolic link 

If you prefer, you can make a symbolic link to 
the web server directory to save on typing. For 
example, ln -s /usr/share/nginx/html /webserve 
(note the space) allows you to just type ‘/webserve’.

TIP 

TIP 
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a message asking you to create a default site. 
Call it anything you like, as we can change it later. 
Enter an admin password and your email address 
and then click on Install WordPress. Log into the 
site with your username and password as a fi nal 
check that everything is working okay.

Feng.net Community Edition
Feng Offi ce offers an impressive suite of offi ce 
facilities, including word processing, time 
management, contact management, calendar 
and presentation creation among many other 
features. It’s all tied together in an integrated 
suite that encourages team collaboration in a 
business context. We’ll be working with the free, 
open source Community Edition.

Begin by installing its dependencies: yum 
install php-ldap php-mysql php-gd 
php-imap php-odbc php-pear php-xml 
php-xmlrpc. Restart Nginx and PHP-PFM:
#service nginx restart
#service php-fpm restart

Pay a visit to the Feng Offi ce website 
(www.fengoffi ce.com) and download the 
Community Edition, supplied as a zip fi le. 
Decompress it in the web server directory with: 
unzip fengoffice_2.3.zip -d /usr/
share/nginx/html/feng/. Now cd to that 
directory and type chmod 777 config tmp 
upload cache to give full access to those 
directories. We then create a MySQL database 
for Feng to use, just like we did for WordPress. 

■ The ownCloud file browser■ Logging into ownCloud for the first time

Type mysql -uroot -p to begin.

mysql> create database fengoffice;
mysql> GRANT ALL ON fengoffice.* TO 
fenguser@localhost IDENTIFIED BY 
‘your password’;
mysql> flush privileges;
mysql> quit;

In a web browser, go to localhost/feng/. This 
should bring up Step 1 of the installation 
sequence. Clicking Next takes you to Step 2, 
which carries out a check of the server 
environment. Presuming that everything looks 
okay, click Next and proceed to Step 3. Here, 
you must enter the username, password and 

database name of the MySQL database that you 
just created. Clicking Next should allow you to 
log into your new Feng system.

OwnCloud
OwnCloud is primarily a service for personalised 
fi le sharing. The idea is that you can access your 
fi les from anywhere and from any device, while 
also having the option of selectively sharing fi les 
with other people. 

In order to enable machines 
outside of your LAN to connect 
to your server, you need to 
enable port forwarding. How you 
go about this varies depending 
on your make and model of 
router. If unsure of how to do 
it, visiting portforward.com 
is a good start because it has 
router-specifi c instructions. At 
the same time, use the router 
setup pages to discover your 
external IP address. Currently, 
searching for ‘IP address’ in 
Google will also display your 
current external IP address.

You can discover the IP 
address of your server by typing 
‘ifconfi g’ into it. You then follow 
the instructions specifi c to your 
router (usually accessible by 
using the browser to visit the fi rst 
IP address on your network such 
as 192.168.0.1 or 192.168.1.1). You 
must to tell it to forward ports 80 
and 443 to the IP address of your 
server. Then, you should be able 

to access the server from outside 
of your network by pointing a 
browser at the external IP address 
of your router.

To save having to remember 
this IP address, you could buy 
a domain name and point it 
at your network. However, if 
your ISP does not offer static 

IP for customers, a dynamic 
DNS server might be a good 
alternative. Organisations such 
as No-IP (www.noip.com) and 
(www.opendns.com) offer a free 
subdomain that can be updated 
via a web interface each time 
you disconnect from the internet 
and reconnect.

Set up port forwarding

■ Logging into the router setup page

PHP-FPM is a FastCGI implementation. CGI is the 
method that web servers use to call an executable 
on the host. These executables are typically 
written in a scripting language that the host 
understands, such as Perl or PHP. Traditionally, 
web servers opened each executable in its own 
process, an approach which aided simplicity. 
The problem is that opening and then closing 
processes with each request made upon the 
server doesn’t scale very well. For this reason, 
FastCGI servers such as PHP-FPM use a single 
process to handle all CGI requests.

What is PHP-FPM?

Gedit
To launch a GUI text editor such as 

gedit while root under CentOS, use sudo gedit 

[filename] &. This sorts out the environment 
variables for you and detaches the terminal.

Use tab completion
Don’t be intimidated by those long 

pathnames and fi lenames, use tab completion. 
It’s faster and often guards against mistakes.

TIP 

TIP 
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n Testing that the Nginx installation has worked by pointing the browser at localhost

n Installing Nginx using YUM

Download the current version of ownCloud 
from the front page of the ownCloud website 
(owncloud.org). This normally comes supplied 
as a .tar.bz file, so the switches to decompress 
are slightly different. Type tar -jxf [archive 
name] -D /usr/share/nginx/html, and 
move to that directory by typing cd /usr/
share/nginx/html. Then, change the 
ownership attributes of the directory by typing 
chown -R nginx owncloud.

Create SSL certificates
We’re now going to create the SSL certificates 
that ownCloud needs. Type cd /etc/nginx/ to 
move into the configuration directory. Create 
a directory for the certificates: mkdir certs. 
Now move into that directory: cd certs. Type 
openssl genrsa -des3 -out server.key  
1024 to generate a 1024-bit RSA private 
key. This command will prompt you for a 
password. Whatever you choose, please make 
a note of it. Now type openssl req -new -key  
server.key -out server.csr. This will ask 
you some identifying questions, but you can hit 
Return to accept the defaults. Copy the key with 
cp server.key server.key.orig. Convert the 
key to the format we need by typing openssl 
rsa -in server.key.orig -out server.key. 
Sign the certificate by typing openssl x509 
-req -days 365 -in server.csr -signkey  
server.key -out server.crt.

Configure Nginx for ownCloud
We’ll fetch an example configuration block from 
the official documentation. Go to the OwnCloud 
documentation site (doc.owncloud.org). Select 
Administrators Manual from the side menu. 
Now enter the term ‘nginx’ into the search box. 
One of the search results is the ‘Other Web 

Servers’ page and this is what we need. This 
page contains an Nginx example file. Of the 
four sections, we just need the SSL section and 
the WebDAV bits, disregarding the other two. 
Either cut and paste this into your own Nginx 
file (or you could create another .conf file to add 
to your /etc/nginx/conf.d/ if you prefer). Adapt 
this to your setup by altering the root string to 
match our web root (/usr/share/nginx/html). 
Alter the ‘ssl_certificate’ and ‘ssl_certificate_
key’ lines so that they match these:
ssl_certificate /etc/nginx/certs/
server.crt; 
ssl_certificate_key /etc/nginx/
certs/server.key; 

OwnCloud requires multibyte string support in 
PHP, so install it by typing yum install php-
mbstring. Make a final check of the current 
official documentation on the website to see if 
there are any further amendments that need 
to be made. Restart PHP-FPM with service  
php-fpm restart.

Create ownCloud database
Create a database and a database user with a 
password, as with the previous examples.
CREATE DATABASE owncloud;
GRANT ALL PRIVILEGES ON owncloud.* 
TO ‘ownuser’@’localhost’ IDENTIFIED 
BY ‘your password’;
quit;

Complete installation
Now browse to localhost/owncloud and you 
should be able to see the ownCloud login 
page. Create an administrator by specifying a 
username and password. Click the Advanced 
tab and specify your database details. 

LAMP or LEMP?
The most common web hosting setup 

on Linux is called a LAMP (Linux Apache MySQL 
PHP), but an Nginx setup is called a LEMP due to 
the phonetic sound of the name.

tiP 
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Take control of your 
Raspberry Pi from your 
smartphone, tablet or PC, 
from anywhere in the world

Remotely 
control your 
Raspberry Pi

People are starting to do all kinds of things with 
their Raspberry Pi, like having it open and close 
a garage door, automate lighting and heating in 
the home, and so on. Even if you don’t yet have 
a project like this, this tutorial will still serve as a 
useful introduction to writing web applications 
with Python.

We’ll be using Arch Linux as the operating 
system for our project, because it is lightweight 
and we won’t need a desktop environment.

This tutorial assumes that you have fl ashed 
the latest Arch Linux ARM image (in our 
expert’s case archlinux-hf-2013-05-14) to 
an SD card. If you haven’t, the instructions 

for fl ashing an image can be found at 
www.linuxuser.co.uk/tutorials/how-to-set-
up-raspberry-pi/. You’ll only need to go up 
to the step where you write the image to the 
SD card. You’ll have to adapt the instructions 
slightly for using the Arch Linux image rather 
than the Debian one.

Resources
A Raspberry Pi
Arch Linux  www.raspberrypi.org/downloads

A second computer – for SSH and testing

Advisor
Liam Fraser is the creator 
of the RaspberryPi Tutorials 
YouTube series and volunteers as 
a Linux server administrator for 
the Raspberry Pi Foundation

You’ll end up with a simple 
web interface you can 
access from anywhere

You can require 
authentication to access 
your web interface

• Base Arch Linux system
• The Apache web server
• Python as a web scripting language

•  sudo to elevate permissions in the CGI script if necessary

•  A Dynamic DNS daemon (noip) – software that runs in the background and points 
a domain name to your router’s IP address, meaning that you can access your Raspberry 
Pi from anywhere using an easy-to-remember web address

Our VPN server will be made up of the 
following software components:



Use your Pi as a web server and access it from anywhere 
Remotely control your Raspberry Pi
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01 Logging into Arch Linux
Connect the necessary cables to the 

Pi and wait for the Arch Linux login prompt. 
The login is root, and the password is also 
‘root’. We’ll change the root password from the 
default later on.

02 Running a full system update
Arch Linux runs on a rolling release 

schedule, meaning that there are no version 
numbers and software is continually updated. 
The package manager in Arch Linux is called 
pacman. Use the command pacman -Syu to 
start a full system update. If for some reason 
the update fails, try running the same command 
again. Sadly, the Arch Linux ARM servers tend 
to be quite busy. There may be a lot of packages 
to update so it may take a while, especially 
because the Pi runs from an SD card.

03 Installing the required packages
Use the command pacman -S noip 

apache python2 sudo to install the required 
packages mentioned at the start of the article. 
Answer ‘y’ to any prompts you may encounter.

04 Investigating your network
We highly recommend assigning a static 

IP to your server Raspberry Pi rather than being 
handed one by your router, because then you’ll 
always know where to fi nd it on the network, 
which will be useful for accessing it remotely. 
You’ll also need a static IP if you want to access 
the Raspberry Pi from the internet. We’ll need 
to fi nd out a couple of things about your current 
network setup before setting a static IP. You can 
use the commands ip addr show dev eth0 | 
grep inet and ip route show | grep default 
to do this. We are using grep to fi lter out any 
information we don’t need, by only displaying 
lines containing ‘inet’ to get the IP address of the 
Pi, and ‘default’ to get the default gateway (the 
address you route through to get to the internet).

07 Changing the root password
Since we will probably be exposing an 

SSH login to the internet (we might as well as 
we’re already exposing a web server), it would 
be a very good idea to change the password to 
something much more secure. Type ‘passwd’, and 
then follow the on-screen instructions to change 
your password. Your SSH session will stay logged 
in, but you’ll need to use the new password next 
time you log in. You may also want to change the 
contents of /etc/hostname to set the hostname 
to a self-identifying name, such as remotepi 
rather than the default: alarmpi. The change 
won’t take place until after a restart.

08 Confi guring Apache
Apache is one of the most popular web 

servers in the world. It could be argued that a 
slightly less memory-hungry web server should 
be used on the Raspberry Pi, but Apache is 
tried and tested, and there are only ever going 
to be a few users on a remote-control system 
such as this. A web hosting company called 
Mythic Beasts hosted a mirror server with 
Apache on a Raspberry Pi. It was online for 
seven months and two weeks before the SD 
card failed. During that time, it shipped about 
1.5TB of traffi c.

Common Gateway Interface (CGI) is a 
standard method for a web server to delegate 

05 Investigating your network
Now that we have found out things 

about your network, such as your current IP 
address, the subnet mask and so on, we can 
set up a static IP address. To do this, we’re going 

to create a new systemd service. Create the fi le 
/etc/systemd/system/static-network.service 
with the following contents (replacing our IP 
address and default gateway with ones from 
your network):

[Unit]
Description=Static IP Connectivity
Wants=network.target
Before=network.target
BindsTo=sys-subsystem-net-devices-
eth0.device
After=sys-subsystem-net-devices-eth0.
device

[Service]
Type=oneshot
RemainAfterExit=yes
ExecStart=/sbin/ip link set dev eth0 
up
ExecStart=/sbin/ip addr add 
172.17.173.254/24 dev eth0
ExecStart=/sbin/ip route add default 
via 172.17.173.1

ExecStop=/sbin/ip addr flush dev eth0
ExecStop=/sbin/ip link set dev eth0 
down

[Install]
WantedBy=multi-user.target

Save the changes, exit nano and then run the 
following commands to disable DHCP and 
enable the Ethernet interface and the bridge 
with a static IP permanently:
systemctl disable netctl-ifplugd@
eth0.service
systemctl enable static-network.
service

 You’ll need a static IP if you want to 
access the Pi from the internet  

06 Logging in with SSH
Once the Pi has booted back up, open 

a terminal on your Linux computer and type 
ssh root@[ip of your Pi]. Answer yes, to say 
that you want to connect, and type in the root 
password, which will still be root. You are now 
logged in over SSH.

You can now restart the Pi with the command 
reboot for the changes to take effect.
After restarting, /etc/resolv.conf will have 
changed, because it was confi gured by DHCP 
and we are no longer using that, so you’ll 
want to run the command echo nameserver 
172.17.173.1 > /etc/resolv.conf. Once 
you’ve done this, you’ll be able to resolve DNS 
addresses like google.co.uk to an IP address.
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09 Starting Apache
Use the following command to start 

Apache at boot:
systemctl enable httpd
Then start it immediately:
systemctl start httpd

If you visit the address http://[your Pi’s IP 
address], you’ll see a page that lists all of the fi les 
in /srv/http. However, as the directory is currently 
empty, there will be nothing listed there.

10 CGI Hello World
Change directory into /srv/http using 

the command cd /srv/http and create a new 
fi le called index.cgi using the command touch 
index.cgi. Mark it as executable using chmod 
+x index.cgi. Once you’ve done that, open it 
in your favourite editor. The fi rst line tells Apache 
it needs to use Python to interpret the script. 
The fi rst line starting with ‘print’ tells Apache to 
expect HTML content. The print line following 
that prints a blank line, and then the lines after 
that print a standard HTML hello world page. 
Notice how we use the three quotation marks to 
print multiple lines conveniently.

Refresh the empty index page you saw before 
and you’ll see ‘Hello World!’.
#!/usr/bin/env python2

Tutorial Remotely control your Raspberry PiTutorial

the generation of web content to executable 
fi les. In our case, the executable fi le will be a 
Python script.

We need to edit /etc/httpd/conf/httpd.conf 
to enable the execution of CGI scripts, and to 
treat any fi le ending in .cgi as a CGI script. This 
fi le is quite long. We’ll be editing a section that 
begins with <Directory "/srv/http"> about 
200 lines into the fi le. You need to change the 
Options line from:
Options Indexes FollowSymLinks

to:
Options Indexes FollowSymLinks 
ExecCGI
Then add the following line under the Options 
line you just changed:
AddHandler cgi-script .cgi
Finally, you want to go to the section below the 
one we just edited and change the line:
DirectoryIndex index.html

to:
DirectoryIndex index.html index.cgi

This will automatically run the index.cgi 
script we’re going to create instead of 
displaying a list of fi les that are in the directory.
<IfModule dir_module>
    DirectoryIndex index.html index.
cgi
</IfModule>

 We need to 
create some links 
that let us choose 
what to do  

11 Creating a menu
So, the fi rst thing we need to do is to 

create some links that let us choose what to do. 
We’re going to use a couple of examples: one 
on running some command on the system and 
displaying the output; the other an example that 
could open and close a garage door.

You pass parameters to CGI scripts with the 
following syntax:
script_name.
cgi?var1=value1&var2=value2 

Your author wrote some of the dispatching 
code and a menu that will cause some of that 
code to execute. Notice how he’s used a function 
that prints the CGI header and then HTML page 
using the body and title that you specify, to avoid 
duplicating code unnecessarily.

At the moment, you will get a 500 error from 
the web server if you click any links, because 
nothing happens for any of the commands yet.
#!/usr/bin/env python2

# A CGI dispatcher written in Python 
by Liam Fraser for a Linux User and

# Tell the web server to expect HTML 
content
print "Content-Type: text/html"
print

# Print a html hello world
print """
<html>
<head>
<title>Hello World!</title>
</head>
<body>
<h1>Hello World!</h1>
</body>
</html>
"""



# Developer tutorial.

import cgi

def print_page(title, body):
    # Tell the web server to expect 
content
    print "Content-Type: text/html"
    print
 
    print """
<html>
<head>
<title>{0}</title>
</head>
<body>
<h1>{0}</h1>
{1}
</body>
</html>
""".format(title, body)

def print_menu():
    # Print a menu
    title = "Liam’s Raspberry Pi"
    body = """
<p><a href="index.cgi?action=run_
command">Run a command</a></p>
<p><a href="index.cgi?action=garage_
control">Control the Garage</a></p>
"""
    print_page(title, body)

#
# Start of script
#
if __name__ == "__main__":

    # Get any parameters
    params = cgi.FieldStorage()

    # Variable to keep track of if 
we have a valid input or not
    valid = False

    # If we have a key called action 
in the params
    if params.getvalue("action"):
        action = params.
getvalue("action")

        if action == "run_command":
            valid = True

        elif action == "garage_
control":
            valid = True

13 Running a command
The following function displays a page 

which allows you to submit a command to run 
and then displays the output. If you look at the 
HTML form on the bottom, when the Submit 
button is clicked, the name and value will be 
sent to index.cgi. For example, if we wanted the 
output of ps, the request would look like:
index.cgi?action=run_command&cmd=ps

Other than that, the code should be pretty 
self-explanatory. The only other thing you have 
to do to get it to work is add the import line:
import subprocess
…and call the function from the dispatcher part 
of the script, making sure you pass through 
the parameters:
        if action == "run_command":
            valid = True
            run_command(params)

Give it a try!
def run_command(params):
    # Deal with any run_command 
related tasks

    if params.getvalue("cmd"):
        # We have a command to run
        cmd = params.getvalue("cmd")

        # Subprocess.check_output 
needs an array of parameters
        # split by spaces into a 
list
        cmd_list = cmd.split()

12 A word about debugging 
If you get a 500 error when you did not 

expect to get one, the fi rst thing you probably 
want to check is that you have printed a header. 
Other than that, there may be a syntax error in 
your Python, but Apache isn’t very useful when 
it comes to pointing that out for you. There are 
a couple of things you can do. The fi rst is to exit 
your editor and run the code in the command 
line to see if Python exits with any syntax errors. 
You can do this by typing ./index.cgi. You 
can also look in the Apache error logs for errors. 
You can keep an eye on the error log with the 
command tail -f /var/log/httpd/error_
log. You can also print the last 50 (or any other 
number) lines using the command tail -n 50 
/var/log/httpd/error_log.

Use your Pi as a web server and access it from anywhere 
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    if valid == False:
        print_menu()

        try:
            output = subprocess.
check_output(cmd_list)
        except:
            output = "Error running 
command."

        title = "Output of {0}".
format(cmd)
        body = "<pre>{0}</pre>".
format(output)

        print_page(title, body)

    else:
        # Print the page where we 
submit the command
        title = "Run Command"
        body = """
<form action="index.cgi" 
method="post">
Enter a command to run: <input 
type="text" name="cmd">
<input type="hidden" name="action" 
value="run_command">
<input type="submit" value="Submit">
</form>
"""

        print_page(title, body)

Running a command
The following function displays a page 

which allows you to submit a command to run 
and then displays the output. If you look at the 
HTML form on the bottom, when the Submit 
button is clicked, the name and value will be 
sent to index.cgi. For example, if we wanted the 
output of ps, the request would look like:
index.cgi?action=run_command&cmd=ps

Other than that, the code should be pretty 

A word about debugging 
If you get a 500 error when you did not 

expect to get one, the fi rst thing you probably 
want to check is that you have printed a header. 
Other than that, there may be a syntax error in 
your Python, but Apache isn’t very useful when 
it comes to pointing that out for you. There are 
a couple of things you can do. The fi rst is to exit 
your editor and run the code in the command 
line to see if Python exits with any syntax errors. 
You can do this by typing ./index.cgi. You 
can also look in the Apache error logs for errors. 
You can keep an eye on the error log with the 

/var/log/httpd/error_
. You can also print the last 50 (or any other 

number) lines using the command tail -n 50 
/var/log/httpd/error_log.

Use your Pi as a web server and access it from anywhere 
Remotely control your Raspberry Pi

TUTORIAL

    if valid == False:
        print_menu()

        try:
            output = subprocess.
check_output(cmd_list)
        except:
            output = "Error running 
command."

        title = "Output of {0}".
format(cmd)
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 An example that you could use if 
you were controlling a garage door  
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An example that you could use if 
you were controlling a garage door 

16 Authentication 
If you are planning to expose anything 

to the internet, you’re going to want some 
authentication on it. You may also want HTTPS, 
where the HTTP connection is encrypted, 
but confi guring that is outside the scope of 
this article. 

The fi rst thing we need to do is create an 
authentication fi le with the htpasswd tool:
[root@remotepi httpd]# htdigest -c /
etc/httpd/auth secure liam
Adding password for liam in realm 
secure.
New password: 
Re-type new password:

For all subsequent users, remove the -c fl ag. 
Now we need to edit the Apache confi g fi le 
again, and add the following lines just after the 
AddHandler line that we added to the <Directory 
"/srv/http"> section before:
# Authentication
AuthType Digest
AuthName "secure"
AuthDigestDomain /
AuthDigestProvider file
AuthUserFile /etc/httpd/auth
Require valid-user

Once you’ve done this, restart Apache with 
systemctl restart httpd and try to visit 
the site. You’ll be prompted for a username and 
password and not let in otherwise.

Garage":
            cmd = "sudo /script/to/
close_garage"

        if cmd:
            # Execute the command
            cmd_list = cmd.split()

            try:
                output = subprocess.
check_output(cmd_list)
            except:
                output = "Error 
running command."

15 Garage control example 
Your author has written an example that 

you could use if you were controlling a garage 
door. The example is pretty straightforward and 
very similar to the one that runs a command 
above. As before, you have to call the function 
near the bottom of the script, by adding the line
garage_control(params)
to the block of the garage_control if statement. 
def garage_control(params):
    # Define output up here so it’s 
in the scope of the entire function
    output = ""

    if params.getvalue("garage_
action"):
        action = params.
getvalue("garage_action")

        if action == "Open Garage":
            cmd = "sudo /script/to/
open_garage"

        elif action == "Close 

14 Permissions 
Apache runs as the HTTP user; this 

means that it has very limited privaleges. This is 
problematic, especially because you’re probably 
going to need root permissions for any kind of 
project involving home automation to access 
the various data interfaces on the Raspberry 
Pi. To solve this problem, we’re going to use 
sudo. Change directory to /etc/sudoers.d and 
create a new fi le called http. Then open it in your 
favourite editor.

An obvious thing to test that won’t work is 
the reboot command. First, you’ll need to fi nd 
out where the reboot script is located, using 
whereis reboot. To allow the HTTP user to 
execute this with sudo, add a line like this:
http ALL=(ALL) NOPASSWD: /usr/sbin/
ip,/sbin/reboot 

As shown, you separate multiple commands 
the user can run with commas. If you now type 
sudo reboot at the run-a-command screen, 
the Pi will restart.

    title = "Garage Control"
    # Create the body including the 
output of a command if we ran
    # one
    body = """
<form action="index.cgi" 
method="post">
<input type="hidden" name="action" 
value="garage_control">
<pre>{0}</pre>
<input type="submit" name=garage_
action value="Open Garage">
<input type="submit" name=garage_
action value="Close Garage">
</form>
""".format(output)

    print_page(title, body)
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19 NAT port forwarding
It is likely that there are multiple devices 

behind your router that all use the same external 

20 Testing it out
That should be it! You’ll have to test the 

No-IP hostname from outside of your network 
to verify that it’s working. Obviously, this is a 
very basic example of writing a web application. 
Hopefully you can put it to good use!

Use your Pi as a web server and access it from anywhere 
Remotely control your Raspberry Pi

TUTORIAL

17 Setting up Dynamic DNS
Head over to www.no-ip.com/personal/

and sign up for the No-IP Free option. Once 
you have done that, don’t bother downloading 
No-IP’s client because we’ve already installed it. 
Go to your email inbox and follow the activation 
link that was just sent to you by No-IP. You can 
now sign into your account. Once you have 
logged in, select the ‘Add a host’ option. Choose 
a hostname and a domain to be part of from the 
drop-down list. Leave the Host Type as ‘DNS 
Host’ and then click the Create Host button. Your 
author used the hostname liam-ludtest with 
the domain no-ip.org, so we’d access that using 
liam-ludtest.no-ip.org.

18 Confi guring No-IP
Run the command noip2 -C -Y to be 

taken through interactive confi guration of the 
No-IP client. We’ve left the update interval to 
the default of 30 minutes, meaning that the 
client will check every 30 minutes for an IP 
address change.

Once you have fi nished, start the daemon 
with the command systemctl enable noip2 
followed by systemctl start noip2.

After a minute or two, your IP address 
will be accessible via your No-IP hostname. 
However, it’s likely that trying it from inside 
your own house will simply take you to your 
router’s homepage. 

IP address. This is due to the shortage of IPv4 
addresses, and because it is more secure to 
segregate the internet from your internal home 
network. NAT (network address translation) 
forwards a port from the router’s external IP 
address to a computer on the LAN. In this case, 

we’ll want to forward any traffi c for TCP port 22 
that comes to your router’s external IP address 
to the IP address of your Raspberry Pi. TCP port 
22 is the port used for SSH. You’ll also want to 
forward TCP port 80 for HTTP traffi c.

The confi guration of port forwarding really 
depends on the router that you are using, so 
you may have to look it up. The chances are 
that it will be hidden away in the ‘Advanced’ 
section of your wireless router. You should be 
able to access your router by typing your No-IP 
hostname into your web browser. If not, it should 
be at the address of your default gateway that 
we used earlier on.

On your author’s router, he had to go to 
Advanced>NAT>Port Mapping and add a 
mapping that looks like the one in the screen 
above (but with a different IP address) for SSH. 
He then had to add another for HTTP.



The Start 
Here we’re doing some minor setups so we can 
get our code to run with some extra modules not 
included with the basics

The Rules
We’re setting names for each dice roll so they can 
be properly identified to the player – much more 
interesting than numbers

The Score
Again we’ve got some basic variables set up so we 
can keep score of the games if we want to

The Script
The game is handled here, passing the player onto 
the next function to actually play, and handling the 
end of the session as well

The Game
We access the full game loop via here, and the 
function that allows us to play again if we’re 
so inclined

The Throw
The initial hand is dealt, so to speak, at the start of 
the throws function. This function handles all the 
decision making in the game, while passing off the 
dice rolls to another function

The Hand
We’ve also got a special function so we can inform 
the player exactly what style of hand they have

The Decision
There are two rounds in this version of poker 
dice, and you can select how many dice you wish 
to re‑roll in this small while loop that makes sure 
you’re also using a correct number

Tutorial Python for beginners: Poker DiceTutorial
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#!/usr/bin/env python2

import random
from itertools import groupby

nine = 1
ten = 2
jack = 3
queen = 4
king = 5
ace = 6

names = { nine: “9”, ten: “10”, jack: “J”, queen: “Q”, king: “K”, ace: “A” }

player_score = 0
computer_score = 0

def start():
    print “Let’s play a game of Linux Poker Dice.”
    while game():
        pass
    scores()

def game():
    print “The computer will help you throw your 5 dice”
    throws()
    return play_again()
        
def throws():
    roll_number = 5
    dice = roll(roll_number)
    dice.sort()
    for i in range(len(dice)):
        print “Dice”,i + 1,”:”,names[dice[i]]

    result = hand(dice)
    print “You currently have”, result

    while True:
        rerolls = input(“How many dice do you want to throw again? “)
        try:
            if rerolls in (1,2,3,4,5):
                break
        except ValueError:
            pass
        print “Oops! I didn’t understand that. Please enter 1, 2, 3, 4 or 5.”

Code listing

Put on your poker face and gamble on the dice as we finish our 
introduction Python game tutorials with a bit of Poker Dice

Python for beginners: Poker Dice
We’ve tested our skills at the ancient art of 
roshambo, scoured the dictionary in an attempt 
to literally save our neck, and now it’s time to 
head to Las Vegas and play our cards right. Or 
in this case, virtual dice, and more like Reno as 
we continue with our Python game tutorials and 
introduce you to some Poker Dice.

We’re again using some of the lessons we’ve 
learnt over the past couple of issues, including 
random number generation, list creation and 
modification, human input, rule setting, scoring 

and more. This time, we’re also creating and 
appending lists with random numbers, and 
using functions multiple times in one block of 
code to cut down on bloat.

Again, we recommend using IDLE, and we’re 
using Python 2 to ensure compatibility with a 
wider variety of distros, including the Raspberry 
Pi. This is also the last of our monthly game 
tutorials; however, there’s a lot more for you to 
discover with other simple games, and more 
complex programs, using Pygame.

Rob Zwetsloot 
models complex systems 
and is a web developer 
proficient in Python, 
Django and PHP. He loves to 
experiment with computing

AuTHoR

Resources
Python 2: www.python.org/download

IDLE: www.python.org/idle



The Re-roll
We’re doing the second set of rolls and starting 
the end of the game here by calling on the same 
function as before, but we’re also aware that 
choosing no re-rolls means the end of the game

The Dice
Here we’re finding out which dice the player wants 
to re-roll, and also making sure that they enter 
a valid number. Just so they know they’re doing 
something, we print something after every turn

Second Hand
We change and display the new dice hand to end 
the game. Again, we make sure to tell the player 
what the actual hand they have is

The Rolls
The function we reuse to roll our virtual six dice 
using a simple while loop. This allows us to keep 
the codebase smaller

The Analysis
There are eight possible types of hands in poker 
dice, and we can use a bit of logic to work out all 
but one of them without checking against all 7,776 
outcomes – in fact, we only specifically have to 
check for two

The Question
Our simple ‘play again’ function that parses player 
input so we can restart or end the script

The End 
Scores are displayed at the end of the script, and 
the very final part allows us to import this into 
other Python scripts as a module

Learn how to program in Python by creating a simple game
Python for beginners: Poker Dice
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ExTrA FuncTiOnS
Splitting up actions into functions 
makes it easier to not only perform 
them multiple times, but reduce 
the amount of code. On larger 
projects, this can aid with speed.

    if rerolls == 0:
        print “You finish with”, result
    else:
        roll_number = rerolls
        dice_rerolls = roll(roll_number)
        dice_changes = range(rerolls)
        print “Enter the number of a dice to reroll: “
        iterations = 0
        while iterations < rerolls:
            iterations = iterations + 1
            while True:
                selection = input(“”)
                try:
                    if selection in (1,2,3,4,5):
                        break
                except ValueError:
                    pass
                print “Oops! I didn’t understand that. Please enter 1, 2, 3, 4 or 5.”
            dice_changes[iterations-1] = selection-1
            print “You have changed dice”, selection

        iterations = 0
        while iterations < rerolls:
            iterations = iterations + 1
            replacement = dice_rerolls[iterations-1]
            dice[dice_changes[iterations-1]] = replacement

        dice.sort()
        for i in range(len(dice)):
            print “Dice”,i + 1,”:”,names[dice[i]]

        result = hand(dice)
        print “You finish with”, result

def roll(roll_number):
    numbers = range(1,7)
    dice = range(roll_number)
    iterations = 0
    while iterations < roll_number:
        iterations = iterations + 1
        dice[iterations-1] = random.choice(numbers)
    return dice
    
def hand(dice):
    dice_hand = [len(list(group)) for key, group in groupby(dice)]
    dice_hand.sort(reverse=True)
    straight1 = [1,2,3,4,5]
    straight2 = [2,3,4,5,6]

    if dice == straight1 or dice == straight2:
        return “a straight!”
    elif dice_hand[0] == 5:
        return “five of a kind!”
    elif dice_hand[0] == 4:
        return “four of a kind!”
    elif dice_hand[0] == 3:
        if dice_hand[1] == 2:
            return “a full house!”
        else:
            return “three of a kind.”
    elif dice_hand[0] == 2:
        if dice_hand[1] == 2:
            return “two pair.”
        else:
            return “one pair.”
    else:
        return “a high card.”
    
def play_again():
    answer = raw_input(“Would you like to play again? y/n: “)
    if answer in (“y”, “Y”, “yes”, “Yes”, “Of course!”):
        return answer
    else:
        print “Thank you very much for playing our game. See you next time!”

def scores():
    global player_score, computer_score
    print “HIGH SCORES”
    print “Player: “, player_score
    print “Computer: “, computer_score

if __name__ == ‘__main__’:
    start()

code listing continued

Perfect for your raspberry  Pi
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it later with a different number that the player 
chooses. We get five random numbers in a list 
returned from the function, and we order it using 
sort to make it a bit more readable for the player 
and also later on for the hand function.

08 Dice display 
We print out each dice, numbering them 

so the player knows which dice is which, and 
also giving it the name we set at the start of the 
script. We’re doing this with a loop that repeats 
itself the number of times as the dice list is 
long using the range(len(dice)) argument. The 
i is increased each turn, and it prints out that 
specific number of the dice list.

09 Current hand
As we want to find the type of hand the 

player has multiple times during the game, we’ve 
set a specific function to find that out. Here we 
pass the series of dice we have on to this function, 
and then print the outcome.

10 Throw again
Before we can throw the dice for the 

#!/usr/bin/env python2

import random
from itertools import groupby

nine = 1
ten = 2
jack = 3
queen = 4
king = 5
ace = 6

names = { nine: “9”, ten: “10”, jack: “J”, queen: “Q”, king: “K”, ace: “A” }

player_score = 0
computer_score = 0

def start():
    print “Let’s play a game of Linux Poker Dice.”
    while game():
        pass
    scores()

def game():
    print “The computer will help you throw your 5 dice”
    throws()
    return play_again()

01 

02 

03 

04 

06 

05 

01 Begin 
As before, we use this line to enter the 

path to the Python interpreter. This allows us to 
run the program inside a terminal or otherwise 
outside of a Python-specific IDE like IDLE. Note 
that we’re also using Python 2 for this script.

02 Importing 
As well as importing the random module 

for our dice throws, we need to get the groupby 
function so we can order the dice in a way that is 
more readable and also easier for analysis when 
telling the player what hand they have.

03 Cards 
While we’re using random numbers for 

the dice rolls, unless we assign the correct cards 
to each number, the player won’t know what 
they’ve rolled and what constitutes a better 
hand. We set each card to a number and then 
equate what these should be printed out as.

04 Scores 
As usual, we have the empty scores 

for the player and computer so we can update 

these as we go. While it’s not specifically used 
in this version of the code, it’s easy enough 
to expand on it and add your own simple 
computer roll, or limited AI for both rolls.

05 Start 
We’re starting the interactive part of the 

code with the ‘start’ function. It prints a greeting 
to the player, then starts a while loop that’ll allow 
us to replay the game as many times as we wish. 
The pass statement allows the while loop to stop 
once we’ve finished. If we do stop playing the 
game, the score function is then called upon.

06 Game
Like our Rock, Paper, Scissors code, 

def game pawns the rest of the game onto other 
functions, with its main function allowing us to 
keep repeating the game by passing the player 
through to the play_again function.

07 Throws
For our first throw, we want to have five 

random dice. We’ve set a variable here to pass 
on to our throwing function, allowing us to reuse 

Recycling
There are a few variables that 
have duplicates throughout the 
code – while we’ve been careful 
to make sure they work where 
we want them to, it’s not the best 
code conduct. The names of the 
variables don’t specifically matter 
– it’s just best to label them in a 
way you understand for bug fixing 
and others to read.

Tutorial Python for beginners: Poker DiceTutorial
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def throws():
    roll_number = 5
    dice = roll(roll_number)
    dice.sort()
    for i in range(len(dice)):
        print “Dice”,i + 1,”:”,names[dice[i]]

    result = hand(dice)
    print “You currently have”, result

    while True:
        rerolls = input(“How many dice do you want to throw again? “)
        try:
            if rerolls in (1,2,3,4,5):
                break
        except ValueError:
            pass
        print “Oops! I didn’t understand that. Please enter 1, 2, 3, 4 or 5.”
    if rerolls == 0:
        print “You finish with”, result
    else:
        roll_number = rerolls
        dice_rerolls = roll(roll_number)
        dice_changes = range(rerolls)
        print “Enter the number of a dice to reroll: “
        iterations = 0
        while iterations < rerolls:
            iterations = iterations + 1
            while True:
                selection = input(“”)
                try:
                    if selection in (1,2,3,4,5):
                        break
                except ValueError:
                    pass
                print “Oops! I didn’t understand that. Please enter 1, 2, 3, 4 or 5.”
            dice_changes[iterations-1] = selection-1
            print “You have changed dice”, selection

second round, we need to know which dice the 
player wants to roll again. We start this by asking 
them how many re-rolls they want to do, which 
allows us to create a custom while loop to ask 
the user which dice to change that iterates the 
correct number of times. We also have to make 
sure it’s a number within the scope of the game, 
which is why we check using the try function, 
and print out a message telling the user if and 
how they’re wrong.

11 Stick
One of the things we’ve been trying to do 

in these tutorials is point out how logic can cut 
down on a lot of coding by simply doing process 

07 

08 

10 

11 

12

13

09 

IndentatIons
Watch the indentations again as 
we split the else function. the 
following page’s code is on the 
same level as roll roll_number, 
dice_rerolls and dice_changes in 
the code.

WhIte space
the big if function at the end of 
throws doesn’t have many line 
breaks between sections – you 
can add these as much as you want 
to break up the code into smaller 
chunks visually, aiding debugging.
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of eliminations or following flow charts. If the 
user wants to re-roll zero times, then that means 
they’re happy with their hand, and it must be the 
end of the game. We print a message to indicate 
this and display their hand again.

12 The re-rolls
Here’s where we start the second roll 

and the end of the game, using a long else to the 
if statement we just started. We first of all make 
sure to set our variables – updating roll_number 
to pass onto the roll function with the re-roll 
number the user set, and creating the list that’s 
the exact length of the new set of rolls we wish to 
use thanks to range(rerolls).

13 Parse
We ask the player to enter the numbers 

of the dice they wish to re-roll. By setting an 
iterations variable, we can have the while loop 
last the same number of times as we want re-
rolls by comparing it to the reroll variable itself. 
We check each input to make sure it’s a number 
that can be used, and add the valid choices to the  
dice_changes list. We use iterations-1 here as 
Python lists begin at 0 rather than 1. We also print 
out a short message so the player knows the 
selection was successful.

python for beginners: poker dice
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14 New dice
We’re resetting and reusing the iterations 

variable to perform a similar while loop to update 
the rolls we’ve done to the original dice variable. 
The main part of this while loop is using the 
iterations-1 variable to find the number from 
dice_changes list, and using that to change that 
specific integer in the dice list with the number 
from the replacement list. So if the first item on 
the dice_changes list is two, then the second 
item on the dices list is changed to the number 
we want to replace it with.

15 Sorting 
We’re ending the throw function in 

basically the same way we ended the first throw. 
First of all, we re-sort the dice list so that all the 
numbers are in ascending order. Then we print 
out the final cards that the dice correspond to, 
before again passing it onto the hand function 
so that we can fully determine the hand that the 
player has. We print out this result and that ends 
the function, sending the whole thing back to the 
game function to ask if you want to play again.

16 Dice rolling 
The roll function is used twice in the 

code for both times that we roll the dice. Being 
able to use the same code multiple times means 

we can cut down on bloat in the rest of the 
script, allowing it to run a little faster, as we’ve 
explained. It also means in this case that we can 
use it again if you want to change the game to 
three rounds, or modify it for real poker.

17 Number of rolls 
We begin the whole thing by bringing 

over the roll_number variable into the function 
– this is because while in the original roll it will 
always be five, the second roll could between 
one and the full five dice. We create a list with 
the number of entries we need for each roll, and 
again set an iterations variable for the upcoming 
while loop.

18 Remember
Much like the while loops in the rest of the 

code so far, we’re keeping it going until iterations 
is the same as roll_number. Each entry in the 
dice list is replaced with a random number using 
the random.choice function and keeping it in the 
range of the numbers variable, which is one to 
six for each side of the dice. After this is done, we 
return the dice variable to the throw function that 
makes up the majority of the game.

19 Hand analysis
While not technically a hand of cards, 

the poker terminology still applies. We start in 
this function by setting up a few things. The first 
part uses the groupby function we imported – 

this is used in this case to count the numbers 
that make up the dice variable. If there are three 
twos, a four and a five, it will return [3, 1, 1]. We’re 
using this to ascertain what kind of hand the 
player has. As the output of this groupby won’t 
be in any specific order, we use the sort function 
again to sort it; however, this time we use the 
reverse=TRUE argument to make the analysis 
easier again.

20 Straights
Straights and high cards are odd ones 

out in poker dice, as they do not rely on being 
able to count any repetitions in the cards. 
There are, however, only two hands that create 
a straight in poker dice, so we have created 
two lists here that contain them. We can then 
check first to see if the dice make these hands, 
and then if all other checks fail, it has to be a 
high card.

21  Your hand
While seemingly lengthy, this a fairly 

simple if statement. As we stated before, we 
check to see if it’s one of the two straight hands. 
As there are no flushes or royal straight flushes 
in poker dice, we don’t have to worry about those. 
We then check to see if the first item in the list 
is five, which can only result in five of a kind; 
similarly, if the first item is four then the hand 
must be four of a kind. If the first number is three, 
then it can be either a full house or three of a kind, 

Tutorial Python for beginners: Poker DiceTutorial

        iterations = 0
        while iterations < rerolls:
            iterations = iterations + 1
            replacement = dice_rerolls[iterations-1]
            dice[dice_changes[iterations-1]] = replacement

        dice.sort()
        for i in range(len(dice)):
            print “Dice”,i + 1,”:”,names[dice[i]]

        result = hand(dice)
        print “You finish with”, result

def roll(roll_number):
    numbers = range(1,7)
    dice = range(roll_number)
    iterations = 0
    while iterations < roll_number:
        iterations = iterations + 1
        dice[iterations-1] = random.choice(numbers)
    return dice

14 

15

16 

18

17 

HigHer or Lower
which hand is best? what are the 
odds of getting certain hands in 
the game? Some of the answers 
are surprising, as the poker 
hands they’re based on trump the 
differing odds the dice produce. 
we’ve ranked hands from highest 
to lowest.

Five of a Kind  .................6/7776
Four of a Kind  ............150/7776
Full House  .................300/7776
Straight  ......................240/7776
Three of a Kind  ........1200/7776
Two Pairs  .................1800/7776
one Pair  ...................3600/7776
High Card  ...................480/7776
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def hand(dice):
    dice_hand = [len(list(group)) for key, group in groupby(dice)]
    dice_hand.sort(reverse=True)
    straight1 = [1,2,3,4,5]
    straight2 = [2,3,4,5,6]

    if dice == straight1 or dice == straight2:
        return “a straight!”
    elif dice_hand[0] == 5:
        return “five of a kind!”
    elif dice_hand[0] == 4:
        return “four of a kind!”
    elif dice_hand[0] == 3:
        if dice_hand[1] == 2:
            return “a full house!”
        else:
            return “three of a kind.”
    elif dice_hand[0] == 2:
        if dice_hand[1] == 2:
            return “two pair.”
        else:
            return “one pair.”
    else:
        return “a high card.”
    
def play_again():
    answer = raw_input(“Would you like to play again? y/n: “)
    if answer in (“y”, “Y”, “yes”, “Yes”, “Of course!”):
        return answer
    else:
        print “Thank you very much for playing our game. See you next time!”

def scores():
    global player_score, computer_score
    print “HIGH SCORES”
    print “Player: “, player_score
    print “Computer: “, computer_score

if __name__ == ‘__main__’:
    start()

19 
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HOMEWORK
There is currently no scoring in 
place for this version of the game. 
Try adding a computer player, or 
create a rule set that requires a 
certain hand or higher. You could 
even make it two-player.

so we nest an if statement. Again, we do this for 
pairs, where that could be one or two pairs. If all 
else fails then, by a process of elimination, it can 
only be a high card. We give each outcome a text 
string to send back to the throw function so that it 
can be printed.

22 Play again
As before, we ask the player for raw input 

with the text offering another game. Instead of 
parsing it, we assume the player will choose a 
specifi ed yes response based on the text, and if 
none of these versions is received, we print out 

the message thanking them for playing the game. 
This ends the game function.

23 Final scores
Going all the way back to the start 

function, after the game fi nishes we move onto 
the results. This section is quite simple – it 
calls the scores, which are integers, and then 
prints them individually after the names of the 
players. This is the end of the script, as far as the 
player is concerned. Currently, the code will not 
permanently save the scores, but you can have 
Python write it to a fi le to keep if you wish.

24 Modules
The fi nal part of the code allows for 

the script to be used in two ways. Firstly, we 
can execute it in the command line and it will 
work just fi ne. Secondly, we can import this into 
another Python script, perhaps if you wanted to 
add it as a game to a collection. This last piece of 
code will prevent our script being executed when 
imported by another module – it will only do so 
when being run directly. 

Python for beginners: Poker Dice

TEXT EDITORS
Instead of the IDE we’ve suggested, you 
should also try coding in a text editor. Some 
of them are a little more lightweight and 
format code similar to the way the IDE does, 
separating functions and strings by colours 
etc. Some of the ones we’d recommend are 
the classic gedit, a popular text editor from 
GNOME desktops; Geany, which has a few 
IDE-esque features written into it; TEA, a 
multifunctioning text editor and project 
manager; and Jedit, a text editor that lives 
in the command line for minimum resource 
usage. These can also be used with multiple 
programming languages, so you can get used 
to them with Python, then make the switch.
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How we review
Our experts thoroughly test 
the kit and grade it using the 
following criteria

Avoid at all costs 

A designer/developer’s bad day

Good but could do better

Get this. It won’t disappoint

Software or hardware nirvana

20 Linux Mint 15
 Mint’s back and it’s bigger and  
 better than ever!

80    Antergos
 Our fi rst Arch-based live  
 distro that used to be Cinnarch 
 
82 Manjaro
 Another Arch-spin with ease  
 of use in mind
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 Books
 87  The latest Linux reads 

dissected 

BeagleBone Black

“It’s clear the Black 
is a BeagleBone for 

the masses”

70 Synology DS213J
  Is this the ultimate 

Linux-powered NAS?

74 Video editors   
 super-test 
  Which of our open   
 source choices gets you   
 the best results?

PiTiVi

Kdenlive

OpenShot

Cinelerra

Hardware
68 BeagleBone Black 
 Has the Raspberry Pi   
 fi nally met its match?



When the Raspberry Pi launched at its 
headline-grabbing price of less than £30 for a 
fully fledged single-board computer, the SBC 
market was forced to sit up and take notice. 
For buyers, it’s proven a bonanza: companies 
as diverse as VIA and Olimex have rushed to 

bring their own Pi-alike to market for a similar price tag, and 
now it’s the turn of the open-hardware BeagleBoard project. 
The original BeagleBoard was a typical SBC of its time – and 

BeagleBone Black

mini Pc
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Review

Pros
A fast processor, on-
board storage and 
very user-friendly 
software make the 
BeagleBone Black a 
dream to use

cons
The HDMI output 
is limited, the 
Angström Linux 
port buggy and 
some boards have 
production issues

BeagleBone 
Black £37.19

came with a hefty price tag attached. Its cut-down variant, 
the BeagleBone, offered a design more suited to permanent 
installation in projects – but still sold at a cost that made it a 
hard sell compared to the Pi.

The BeagleBone Black looks to fix that. Selling for under 
£40, the Black variant costs around half as much as the 
original BeagleBone and yet is significantly improved. The 
processor has been upgraded to a Sitara AM3359 running 
at 1GHz, a Cortex-A8 CPU that churns through the SysBench 
CPU test with a 95th percentile time of 25.69ms – twice as fast 
as the Pi’s 51.45ms – along with double the memory at 512MB.

The board also includes 2GB of on-board eMMC storage, 
which comes preloaded with a version of Angström Linux, and 
the same twin 48-pin general purpose IO (GPIO) connectivity 
of its predecessor – making it compatible with most existing 
add-on boards, known in the BeagleBone world as ‘capes.’

The biggest change over its predecessor, however, is in 
video output: while the original BeagleBone needed a £50 
HDMI cape to enable video output, the Black comes with a 
micro-HDMI connector on board – driven by a ‘virtual cape,’ 

 Assuming you’re lucky 
enough to get one of the good 
ones, the BeagleBone Black is a 
remarkable device 

Can the BeagleBoard project’s latest 
open source creation offer competition 
to the ubiquitous Raspberry Pi?

The BeagleBone Black 
can be powered by a 

5V adaptor or through 
its mini-USB port

On-board 10/100 
Ethernet connectivity 

provides an easy way to 
get embedded projects 

talking to the internet

The TI Sitara AM3359 is 
a powerful Cortex-A8 
processor, offering 
remarkable performance 
for its power draw

Two 48-pin GPIO headers 
provide plenty of GPIO 
connectivity and are 
compatible with many 
existing BeagleBone ‘capes’



www.beagleboard.org

More 
information

Low-cost single-board computer
BeagleBone Black

Review

making it compatible with existing HDMI-based code written 
for the BeagleBone.

Sadly, the HDMI output can’t compete with the Pi: video 
output is limited to 1440x900 resolution at best, or 1280x720 
with audio. Compatibility, too, is poor: the official support 
channels show complaints that the HDMI output simply 
doesn’t work with some TVs and monitors, an issue we ran into 
during testing of our review unit.

Worse still is an issue of quality control: the tiny micro-HDMI 
connector is located on the edge of the board and is easily 
damaged – even at the factory. With UK supplies selling out 
quickly, there can be a considerable wait for a replacement.

Assuming you’re lucky enough to get one of the good ones, 
the BeagleBone Black is a remarkable device. Using it as a 
standalone computer is a surprisingly pleasurable experience: 
browsing even complex pages using Chromium is smooth. For 
tethered use as an electronics prototyping platform, the Black 
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can be powered by a PC’s USB port – over which it will also 
mount its internal storage as a removable drive.

Here’s where the Black shines: the pre-installed packages 
that come with its port of Angström Linux, introduced through 
a handy HTML quick-start guide, allow the GPIO hardware to 
be programmed directly in the browser of a host system using 
the Cloud9 IDE. For tweaking Linux itself, an in-browser SSH 
client is included.

Unfortunately, there are a few bugs still to be ironed out. 
Some kernel modules are missing, and the way the system 
is configured means it’s near-impossible to use the microSD 
card slot as additional storage – rather than a boot device for 
an alternative OS – without considerable effort.

Over time, however, these bugs – and initial production 
hiccoughs surrounding the HDMI port – will be resolved, and 
the capabilities of the Black exceed anything else at this end of 
the market. Add in support for alternative operating systems, 
including Canonical’s Ubuntu and Google’s Android, and it’s 
clear the Black is a BeagleBone for the masses.

 Despite its HDMI connectivity, 
the BeagleBone Black isn’t a multimedia heavyweight 
like the Pi. Its impressively powerful processor and 
incredible array of general purpose input-output (GPIO) 
capabilities combined with clever preloaded software 
make it an excellent way to get started with embedded 
programming, however, while offering broader out-of-
box capabilities than those of the Pi. 

 Gareth Halfacree

A13-OLinuXino-wiFi
£46.46 (€55) 
Produced by Bulgarian 
open hardware specialist 
Olimex, the OLinuXino offers 
near-identical processing 
power to the BeagleBone. 
While physically larger, the 
design of the OLinuXino 
is noise-resistant and, 
the company claims, well 
suited to industrial use. 
There’s no on-board wired 
network support, but a 
daughterboard offers Wi-Fi 
connectivity to get projects 
connected to the internet.
www.olimex.com

Also 
consider

Raspberry Pi Model B
£30
Responsible for an explosion 
of interest in the single-
board computer market, 
the Raspberry Pi is still hard 
to beat. While the ageing 
ARMv6 processor, around 
half the real-world speed 
of the BeagleBone Black, is 
disappointing, its 3D graphic 
and video decoding facilities 
are top-notch – and the 
weedy GPIO capabilities are 
easily extended using add-
on boards.
www.raspberrypi.org

A microSD card slot 
provides the BeagleBone 

Black with the ability 
to boot other operating 

systems, including Android

The mini-USB connection 
can power the board, and 

also mounts the system as 
a removable drive on any PC

The micro-HDMI  
connector is limited in its 
support for high-resolution 
displays, and suffers from 
quality control issues

Solid mounting points 
mean the BeagleBone 
Black is easy to install in 
a project box or similar

 Operating system  Angström Linux 3.8.6 (preloaded)
 Processor  1GHz Texas Instruments Sitara AM3359 

Cortex-A8 SoC
 Graphics  Imagination Technologies PowerVR SGX530 

(embedded)
 Memory 512MB DDR3
 Storage  2GB eMMC NAND Flash (expandable via 

microSD)
 Network  10/100 Ethernet
 GPiO  65 user-accessible pins, McASP, SPI, I2C, LCD, 

GPMC, MMC, AIN, CAN, PWM, 4x timers, 3x 
serial ports

 Other  Micro-HDMI, USB 2.0, optional JTAG header
 Dimensions  88.4 x 55.2 x 19mm
 weight 40g (excluding cables)

Technical specs



Synology is a company which, when it fi nds 
something that works, sticks with it. As a result, 
it’s no surprise that the DS213j looks remarkably 
like its predecessor, the DS212j: it arrives in the 
same box, with the same setup instructions, 
has the same white plastic casing which cleverly 

slides apart to reveal the same two 3.5” SATA drive bays, and 
includes the same external power supply.

That’s not to say there haven’t been changes, however: 
modifi cations to the internal design have dropped the weight 
of the NAS by 30g, and the bundled CD includes the very latest 
version of Synology’s neat Linux-based DiskStation Manager 
(DSM) 4.2 operating system.

For owners of existing Synology two-bay storage boxes, 
though, there’s little to surprise – until, that is, you start 
digging under the hood. The fi rst welcome bonus – more so 
than a slight weight reduction in a not-particularly-portable 
device, anyway – is that the DS213j doubles the memory of 

Synology DS213j

MINI PC
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Review

Pros
More powerful than 
its predecessors, 
lighter and with 
twice the RAM, 
the DS213j is a 
signifi cant upgrade

Cons
The thin casing 
fails to mute noisy 
hard drives, while 
DSM 4.2 installs 
outdated versions 
of popular packages

Synology 
DS213j £162

its predecessor to 512MB of DDR3. While that’s somewhat 
overkill for straightforward NAS operation, those who take 
advantage of the ability to run web-facing services on a DSM 
installation will fi nd the extra memory invaluable.

The processor, too, has been upgraded: the Marvell 
Armada 300 system-on-chip (SoC) of the DS212j has been 
replaced with an Armada 370 which adds true hardware 
fl oating-point acceleration, boosting performance still 
further when the unit is used as a server. Other tweaks 
include the addition of wake-on-LAN (WoL) facilities, to boot 
the system up from a powered-off state upon receipt of a 
‘magic packet’ over the network.

Those who have used Synology hardware in the past will 
be familiar with the excellent out-of-box experience on offer: 
installing two drives into their respective bays – which include 
rubber grommets to reduce vibration audible through the casing 
– is quick and easy, and upon power-up the entire installation 
process can be done using nothing more than a web browser.

Is Synology’s latest-generation two-bay Linux-powered 
NAS worth the upgrade for owners of previous models?

Status LEDs provide 
feedback on activity and 
health of connected drives, 
as well as the NAS itself

As usual, the Synology logo 
doubles as an air intake vent 
but fails to muffl e the sound 
of noisy hard drives

Holding the power button 
for four seconds provides 
a safe shutdown without 
risking data integrity

Rubber feet make for 
a sturdy support, but 

there’s no option to use 
the DS213j horizontally

CHOICE
www.linuxuser.co.uk

EDITORS’
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Two-bay NAS server
Synology DS213j

REVIEW

It’s here where Synology’s products shine: DSM has 
always been the jewel in the company’s crown, and DSM 4.2 
is no exception. Based on a desktop-like user interface, the 
software allows for monitoring and control of almost every 
aspect of the NAS – including installing extra packages, such 
as the popular WordPress blogging platform, Moodle learning 
platform, PrestaShop shopping cart or SugarCRM customer 
relationship management system. Each can be downloaded 
and installed in a couple of clicks and, considering the relative 
power of the DS213j compared to a true server, they run 
remarkably well.

Sadly, this simplicity comes at a cost: the versions of 
software installed through the DSM Package Manager are 
frequently outdated. Install WordPress, for example, and you 
get version 3.4.2 rather than the latest 3.5.1 – meaning your 
installation is potentially vulnerable to previously patched 
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exploits. If you’re using the DS213j internally, that’s not too 
concerning, but opening the device up to the internet as a 
public-facing server is probably not a great idea.

Synology has also failed to listen to feedback on its two-bay 
NAS design from previous models: despite the use of rubber 
grommets, the thin plastic casing makes it easy to hear the 
clatter and whir of the device’s hard drives, so be sure to pair 
the DS213j – or any of Synology’s other two-bay models – with 
quiet drives if you’ll be sitting near it.

These, however, are all relatively minor points: as a NAS box, 
the DS213j does its job marvellously, easily keeping up with data 
transferred at full speed on its Gigabit Ethernet connection.

 The low price of Synology’s 
latest NAS – around £80 cheaper than the Intel Atom-
powered DS213 – makes it easy to recommend. 
Security issues surrounding outdated packages aside, 
it bridges the gap between NAS box and fully fl edged 
server perfectly, while DSM 4.2 offers a wonderful 
user experience. 

 Gareth Halfacree

 Based on a desktop-
like user interface, the 
software allows for 
monitoring and control 
of almost every aspect 
of the NAS 

HP ProLiant G7 N54L 
Microserver
£280 (£230 after 
cashback)
While HP’s cashback offer 
may not be as generous as 
it was last year – £50 rather 
than £100 – the latest-
generation Microserver is still 
a bargain buy. Packing a dual-
core 2.2GHz AMD processor, 
2GB of upgradeable memory 
and including a bundled 
250GB hard drive, it’s a good 
choice if you’ve outgrown the 
capabilities of a NAS.
www.hp.co.uk

Shuttle OmniNAS 
KD20
£124
Less powerful and flexible 
than the Synology DS213j, 
the OmniNAS is significantly 
cheaper – and with print 
server support, built-in DLNA 
media sharing and a pair of 
hot-swappable 3.5” drive 
bays, it ticks the majority of 
boxes for those who don’t 
need the additional features 
of Synology’s DSM software.
global.shuttle.com

Two USB 2.0 ports are included 
for expansion, with no sign of 
the USB 3.0 offered by the more 
expensive DS213

A single Ethernet 
port provides gigabit 
connectivity, and the 

DS213j is happy to keep 
up with those speeds

As usual, Synology has opted to 
use an external 12V power supply 
unit with its two-bay NAS

 Operating system  Synology DiskStation Manager 4.2 (proprietary 
Linux-based OS)

 Processor  Marvell Armada 370 1.2GHz
 Memory 512MB DDR3 (not upgradeable)
 Dimensions 165 x 100 x 225.5mm
 Weight 910g (excluding drives)
 Drive bays  2x SATA II (non-hot-swap)
 Wired networking 1x Gigabit Ethernet
 Expansion 2x USB 3.0

Technical specs
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is not responsible for lost, undelivered or non-received emails. By entering this competition you are consenting to receiving further communication from Linux User & Developer by email, you can 
unsubscribe to these messages at any time by replying and entering UNSUBSCRIBE in the subject line. Prizes are fi nal, there are no cash alternatives.  Acceptance of the prize constitutes the 
winners’ names and photos being used for editorial, advertising and publicity purposes. Contestants agree to be bound by the rules and regulations by entering the competition.

PoundHost recognises that you want no-nonsense, fast, 
reliable servers at the best possible prices. This is why you 
won’t see any contracts, lock-ins or other spurious practices. 
PoundHost believes in delivering outstanding service and 

offering the latest servers at the lowest prices possible.

More details on PoundHost’s new Cloud Server offering can 
be found online at: www.poundhost.com/cloud-servers

Why Choose PoundHost Cloud?

Visit www.poundhost.com/cloud-servers/?PR=DAF00 
to fi nd the answer to the following question:

How much bandwidth can the PoundHost Cloud 
Server offer for just £23 per month? 

Simply email us at  linuxuser@imagine-publishing.co.uk 
with the subject line ‘PoundHost competition’ including your answer, name and address. 

The fi rst prize winner will receive a Google Nexus 10 tablet 
The second prize winner will take home a Google Nexus 4 smartphone
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be testing them on their ease of use, advanced 
features, and how accepting they are of both 
open and non-free codecs. Not all video cameras 
are created equally, and a lot of video and music 
you may be using won’t always abide by the Free 
Software Foundation’s goals.

There are a few other applications that didn’t 
make it into the top four for this test, namely 

Which video editor tool is the best on Linux for creating and editing clips 
and fi lms for prosumers and professionals alike?
While not traditionally the first place people go 
to for editing video clips, either on a prosumer 
or professional level, Linux has a great selection 
of applications that can aid you in the creation of 
fantastic video and fi lms.

We’re looking at four of the best and most 
popular non-linear video editors in this group test: 
PiTiVi, OpenShot, Kdenlive and Cinelerra. We’ll 

Video editors
Avidemux, Kino and LiVES, that we would like to 
give an honourable mention. While Avidemux is 
extremely popular, it’s a lot better at transcoding 
and building video fi les than actually video 
editing, while the other two applications didn’t 
quite have the features or usability that came 
with the four we covered. So, how do the select 
few stack up against each other then?



PiTiVi is a tool that the developers say is easy 
enough for anyone to use, and fi rst impressions 
of this video editing software are that it has a 
very straightforward interface that limits the on-
screen functionality in favour of being clean and 
understandable. The basics are present: timeline, 
some cutting and selection tools, a preview pane, 
with options and such fi lling up the rest of the 
space.

Sadly, this slightly simplistic presentation 
limits the amount of functionality of PiTiVi, 
making more than just simple cuts a chore 
or impossible in general. Sections cannot be 
separated from the main clip – instead, the 
latter can only be cut, copied or deleted and then 
placed somewhere else. There’s only one video 
or audio track, making it diffi cult to mix together 
audio without editing it in a separate audio editor, 
which sort of defeats the point.

It’s also a little buggy, with the interface 
regularly getting confused when we tried to place 

audio or visual effects onto the clips, either not 
adding them properly or then creating graphical 
glitches from the mouse cursor until the 
software was closed. Effects have very limited 
customisation as well, and are applied to the 
entire track rather than just a short selection.

It’s quite a shame, as there are some nice, 
albeit slightly random features available in PiTiVi. 
Firstly, you can change any clip into a sequence of 
images – great if you want to create an animated 
GIF of something, or edit specifi c frames. There’s 

Four of the best video editors go head to head
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PiTiVi

■ Pitivi has a fairly simple interface

■ There are a fair number of rendering options

SCORES

Installation

PiTiVi is available in most 
major repos, and also 
requires GStreamer 8

Ease of use

A little bit too simple, 
making it not as useful 
as the other editors in 
this test

7

Features

There are a few effects, 
and the image sequence 
tool is nice, but it’s lacking 
in general

6

Codec 
support

Thanks to a GStreamer 
base, it has decent 
decoding for a variety of 
video codecs

8

Overall

A bit more basic than 
we had hoped for, and a 
little buggy, but you can 
make some decent videos 
with PiTiVi

6
More information

www.pitivi.org

“Sections cannot 
be separated from 
the main clip ”

also a feature to try to join clips using their audio 
as a guide, and while this requires you to install 
an extra Python component, it’s an interesting 
addition that can help string together either 
broken-up clips or dialogue scenes.

Generally, though, PiTiVi is too simplistic 
for its own good, even if it has a fairly decent 
import and export ability thanks to GStreamer. 
Otherwise, the problems with the effects make 
it diffi cult to use for anything other than the 
simplest editing tasks.
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n There are a great selection of effects and transitions that are fully customisable

Built upon its own media framework, OpenShot 
is a fairly all-encompassing package that  
has similar codec support to FFmpeg. It’s one 
of the newer entries in this group test, with its 
first release just over four years old now, and 
it’s definitely one of the better editing suites 
we’ve come across. Like PiTiVi, the interface is 
nice and straightforward; however, unlike PiTiVi, 
this interface makes it easier to access a much 
deeper library of features and editing options.

The timeline consists of a track hierarchy, with 
higher tracks generally having dominance over 
the lower tracks in terms of what is previewed 
and encoded. There’s no differentiation between 
music and video tracks, but it’s smart enough 
to know not to cut off video if an audio track is 
placed higher than a video track. These tracks 
can be moved between by the use of transitions, 
which are visually represented very nicely with 
an arrow to determine the direction of play, 
bridging the tracks together to give a nice sense 
of the flow of the video itself. There are plenty 
of transitions available, ranging from dissolves, 
wipes and fades to either emulating a specific 

style or even creating some impromptu special 
effects. There are some visual and audio effects 
available as well, which are added to the entirety 
of the clip in the timeline rather than a selected 
area. In this case you’ll need to split up tracks to 
break up the effects. You can split off the audio 
from a video track as well if you so wish.

There are a fair number of rendering options, 
with plenty of presets and more advanced 

“Allows people to easily make much 
more advanced video clips and movies”

OpenShot

n The layout is clean yet hides a lot of depth
customisation available for bitrate, file format, 
aspect ratio, quality and more, so you can 
create your perfect video file. This goes hand in 
hand with OpenShot’s compatibility with a wide 
range of codecs: it’s able to import from MKV 
containers as well as lots of other file formats 
and codec types.

OpenShot’s slightly more advanced workflow 
over PiTiVi is a fantastic yet still easy-to-
understand addition, which allows people to 
easily make much more advanced video clips 
and movies. Overall, OpenShot manages to 
combine ease of use with a good feature set.

SCORES

Installation

Widely available in 
repos, and has its own 
media framework 9

Ease of use

One of the easiest 
editors to use in this test, 
without dumbing down 
the features

9

Features

A great selection of 
video editing tools and 
tricks, as well as effects 
and transitions

8
Codec 
support

We found few issues 
importing video, and there 
were many export options 8

Overall

A prosumer-level video 
editor that is only slightly 
more difficult to use than 
your basic video editor 8

More information
www.openshotvideo.com
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whereas OpenShot is a straightforward video 
editor with a deceptive amount of depth and 
large number of features, Kdenlive could 
prove a little more intimidating. With a more 
utilitarian interface and workflow, Kdenlive is 
deceptive in its design, however, and generally 
just as easy to use as OpenShot. The KDE video 
editor has been updated in recent years to work 
a lot better on other desktop environments and 
is also based on the popular FFmpeg media 
framework, giving it a lot of compatibility with 
various containers, formats and codecs.

Like OpenShot, Kdenlive works on a 
hierarchy of separate tracks, with higher tracks 
having priority, and transitions being used to 
go between the clips up and down the tree. 
However, in Kdenlive there is a differentiation 
between video and audio tracks, allowing you 
to perform some audio-centric manipulation 
to the tracks and clips in your timeline. Effects 
and transitions are generally easier to get to 
as well, with the right-click menu bringing up a 
list of both to access. These effects can also be 
heavily customised to your exact liking.

There’s a whole host of other video editing 
features in Kdenlive to use as well, with a 
stabilisation algorithm and the ability to 
create noise tracks, countdowns and clicks 
among many others – it’s a pretty advanced 
piece of software. There’s also the ability to 

create a video DVD, taking already DVD/MPEG2 
rendered material either from Kdenlive or 
another DVD to create your own. Rendering 
itself is fairly quick, with a queue so you can 
have multiple things ready to go at once, or 
even transcode other files to use elsewhere.

Kdenlive is a very complete package, with 
a great amount of attention to detail to a lot of 
its core and extended features that make sure 
it does just about everything you’d want it to do. 
With everything highly customisable, including 
the presets and encoding profiles, Kdenlive is a 
fantastic prosumer-level video editor.

Kdenlive

SCOReS

installation
Built on FFmpeg and 
easily obtainable 8

ease of use

There is some sacrifice 
to usability for the sake 
of features 8

Features

A wealth of options to edit 
together any video project 10

Codec 
support

Due to the FFmpeg 
core, its video support 
extends far 9

Overall

with a little more to offer 
than most, and decent 
compromise on the 
interface for it, Kdenlive is 
one of the best Linux video 
editors around

9
More information
www.kdenlive.org

“A very complete 
package, with a 
great amount of 
attention to detail ”

n Video exporting is highly customisable

n The multi-track 
interface is very 

effective
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n There are limited presets, but everything is customisable

Cinelerra is an interesting program. Having 
previously won awards for its video editing 
ability, it was a bit confusing to find that it was 
not readily available in all major distros. It’s 
promoted as an incredible advanced video 
editor, with a lot of the tools used in more 
professional scenarios, including a compositing 
engine and the ability to work in both RGBA and 
YUV colour spaces. The website offers links 
to binaries and PPAs so you can install it on 
your system, albeit only for a small selection 
of distros.

The interface for Cinelerra really needs an 
overhaul. With a lot of low-resolution artwork 
and bad colour choice, it can be a little jarring 
at first. At the very least, it’s comprised of many 
smaller windows for the timeline, compositor, 
preview, options etc, with a couple more 
windows you can add and arrange as you 
please. The timeline has the same layout as 
we’ve seen in OpenShot and Kdenlive, and 

you can also now select sections of track to 
manipulate. There are of course effects and 
transitions; however, there doesn’t seem to be 
quite the amount that comes with some other 
editors in this test.

Perhaps due to its status as more 
professional software, it is unable to import a 
fair few file formats we tried to throw at it, such 
as MKV, MOV and some AVIs. These are not 
uncommon file formats and while it will handle 

“The interface for 
Cinelerra really 
needs an overhaul”

Cinelerra

n The layout is configurable and complex
more RAW style formats, that’s not useful 
to everyone. This same limitation is there for 
encoding as well. The software also seems very 
slow, chugging along trying to preview video, 
and would grind to a halt when encoding a fairly 
simple video that hadn’t caused much issue to 
the other video editors.

Cinelerra has only received minor updates 
in the past few years, and this lack of attention 
shows. While it may have been a great 
professional tool in the past, it’s far past its 
prime now, meaning more professional video 
makers will have to look elsewhere, and 
others will have to stick to the prosumer-level 
applications also featured in this group test.

SCORES

Installation

The software is not well 
maintained, and not 
readily available 6

Ease of use

Cinelerra forgoes usability 
in favour of offering a 
professional experience 5

Features

Huge variety of features, 
although there isn’t much 
depth in some of them 10

Codec 
support

Very few file types can be 
imported and exported 3

Overall

Cinelerra may once have 
been very good, but right 
now it’s slow and unwieldy 7

More information
cinelerra.org



PiTiVi OpenShot Kdenlive Cinelerra

Installation

Easy to get, and uses 
GStreamer framework 8

Self-contained media 
codecs and it’s  
readily available 9

Uses FFmpeg 
to power it, and 
otherwise easy to find 8

Not in all major 
repos, binaries for 
limited distros 6

Ease of use

Too easy to use, 
making it trickier to do 
some editing tricks 7

Straightforward 
interface that is easy 
to understand 8

A bit more complex 
than OpenShot, but 
generally great to use 8

Very complicated, 
with a slightly 
outdated interface 5

Features

A lack of features 
means that it’s a very 
basic affair 6

Some great effects, 
transitions and 
general video 
editing tools

8
Packed full of 
different features 
for both editing and 
DVD creation

10
A lot of features, 
although some are 
hidden away or hard 
to use properly

10

Codec 
support

Too simple for its own 
good, PiTiVi is also a 
little buggy 8

Was able to import 
and export a wide 
variety of file types 
and codecs

8
Huge amount of 
options for encoding 
video, and great 
import support

9
Very few types of 
video files are usable 
with Cinelerra 3

Overall

It’s easy to use, 
but the very basic 
features will 
disappoint many 6

Feature-packed and 
yet only slightly more 
difficult to use than a 
basic video editor 8

The choice for 
prosumers gives a lot 
of options for great 
video content 9

Past its prime 
and slow, but still 
has a few very 
advanced functions 7

Kdenlive
While there are some strong entries in this 
group test, Kdenlive just managed to eke out a 
lead over OpenShot by offering a little bit more 
without sacrificing too much usability. While it’s 
definitely on the prosumer level of software, it’s 
more than good enough to make some stellar 
videos with any footage you have.

We were slightly disappointed with Cinelerra 
overall, as clearly it used to be an incredible 
piece of software. A decline in development and 
support seems to have hit it especially hard, 
and its lack of codec support and absence 
from major repos has made it just that little bit 
less useful, especially with the amount of great 
features that the other packages offer.

PiTiVi also fell a bit short of the mark, offering 
not much more than your basic packaged video 
editor, while also being a little unstable. Still, 
with options like OpenShot and Kdenlive which 
can be just as easy to use, there’s no shortage of 
great video editors on Linux.

 Rob Zwetsloot

And The 
WInner IS…

In brief: Compare and contrast our verdicts

n Kdenlive’s advanced features helped it win the group test
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Antergos
As one of the first non-Mint distros to feature 
Cinnamon as its main desktop environment, 
Cinnarch was a very interesting product when 
it was first announced. Based on the great Arch 
Linux, Cinnarch offered a rock-solid, rolling 
base with a lot of customisation features and 
a selection of decent pre-installed desktop 

applications on top of the Cinnamon desktop environment. It 
was in development for just over half a year before the team 
decided to change the name and focus of Cinnarch, and 
release to the world Antergos.

Antergos now uses GNOME as its default desktop 
environment, which is really the main difference between 
this and Cinnarch – hence the name change. It actually offers 
a number of desktops during installation, though: joining 

The distro formerly known as Cinnarch gets a new name and a new 
direction, but keeps its Arch Linux core

Cinnamon and GNOME are Xfce and the relatively unknown 
Razor-qt, another fast and lightweight desktop. The graphical 
installer itself actually works now, whereas in Cinnarch you 
could only use the command-line version. The graphical one 
is very nice and while they claim it was of their own creation, 
at the very least the interface heavily borrows from the 
Ubuntu installer. It’s quite fast, although the command-line 
version can be a little quicker. That’s still pretty great as well, 
straightforward and easy to understand.

The GNOME desktop is your standard version, albeit with 
Antergos colouring, while the Cinnamon offering maintains 
the top panel orientation used in Cinnarch. This is of course 
customisable, especially as this is the very latest version of 
Cinnamon that also comes with Linux Mint 15. All the packages 
are bang up-to-date, which is mostly down to the rolling 

n Antergos’s packages are the very latest, thanks to its rolling Arch base

Pros
A great and easy 
way into using 
the fantastic 
Arch distro, with 
a variety of great 
install options

Cons
No graphical 
updater, and 
Cinnamon no 
longer the default 
desktop. It’s also a 
touch buggy still

distRo



with a decent selection of default software and a nice choice 
of desktop environments, it doesn’t quite seem worth the 
limitations yet and doesn’t really add that much over taking 
Arch and installing your own desktop yourself. It’s definitely 
better than Cinnarch was, though, and we’re very interested to 
see how the distro will develop over the next year or so.

 Antergos has come on a 
fair bit since we last saw it as Cinnarch. However, it’s 
still not the most stable of distros. With graphical 
glitches and weird hardware detection, we’d prefer 
to build up Arch from scratch. Still, with a good 
selection of install options, Antergos is a shortcut to 
a decent Arch desktop.

 Rob Zwetsloot

Distro formerly known as Cinnarch
Antergos

Review
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Arch Linux base that it runs off. To access these packages, 
the simplistic PacmanXG graphical front-end to pacman is 
available by default and allows you to search via keyword or 
category for other packages you may want, as in any good 
graphical package manager. There is no update function, 
though, so you’ll need to enter the terminal to update pacman 
and the other packages manually.

In use, the distro has improved somewhat over the 
development versions, and not just with the partitioning 
and installation issues that used to pop up. The desktop 
itself is a lot smoother, and the settings and such seem to 
work properly. There were some weird graphical glitches we 
encountered, though, such as disappearing mouse cursors 
and temperamental wallpapers affecting the look of the 
Cinnamon menu. Also, if you’re using the Cinnamon desktop, 
a phantom GNOME option pops up on the login screen that 
breaks the X server until you reboot.

In general we don’t think Antergos is quite ready yet. While 
it’s certainly an attractive prospect to have Arch pre-built www.antergos.com

More 
information

 The distro has improved somewhat over the 
development versions  

n PacmanXG is extremely simplistic

n Antergos does 
not use GDM for its 
window management

n There are a few very basic applications ready to begin with

n The graphical installer is 
very similar to Ubuntu’s
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More 
information

Can a small European team of developers turn Arch 
into an accessible home distro?
Regardless of your own perception of Arch Linux, there’s 
no shaking the reputation it has for being somewhat 
impenetrable to the less technically adept among us. While 
Arch aficionados are probably – secretly – quite proud of that, 
Arch also happens to be incredibly powerful, efficient and 
makes use of the kind of bleeding-edge software versions that 
the rest of us mere mortals would love to utilise. 

Manjaro’s mission (along with other distros like Antergos, 
also reviewed this issue) is to tackle this heavily entrenched 
reputation and turn it on its head by providing a fully fit and 
finished live CD configured for ease of use and accessibility. 
It’s available in several 32-bit and 64-bit flavours, including 
Xfce 4.10, Cinnamon 1.6, KDE 4.10 and MATE 1.4. At the time of 
writing, though, the Cinnamon edition was being relegated to 
a ‘community release’ due to its not entirely stable status (to 
which we can testify). This being the case, we jumped over to 
the Xfce live CD to capitalise on the lightweight environment 
without sacrificing too much visual charm. 

You’re greeted by a simple and elegant dock-powered 
desktop with a welcome screen denoting the username 
and password. A PDF beginners’ guide was deposited on 
the desktop, as well a shortcut for the newly introduced GUI 
installer (more on that later). The biggest initial surprise was 
that Valve’s newly released Steam platform was installed, 
preconfigured and present in the Dock. Even more surprising 
was the level of work put into ensuring proprietary video 
drivers for both AMD and Nvidia were ready and waiting ‘out 
of the box’. Nvidia’s drivers were noteworthy thanks to the 
automatic inclusion of Bumblebee (enabling Nvidia’s Optimus 
technology designed for mobile systems with integrated and 
discrete GPUs), while AMD’s drivers were a bigger surprise 
because Arch famously dropped Catalyst support late last 

year. It’s clear from the outset the Manjaro development team 
mean business and have gone to a lot of trouble to ensure a 
painless experience where graphical acceleration is concerned. 
Regardless of how you feel about the inclusion of proprietary 
codebases, the team should be commended for their efforts.

Manjaro’s installation was a smooth and painless affair 
thanks largely to the GUI installer being a direct descendant 
of Linux Mint’s Debian edition installer, making it very familiar 
and fall-off-a-log simple to complete. There’s still work to be 
done, though, since the build we tested only seemed to support 
installation to a single drive, meaning the CLI installer will 
continue to cater for advanced users until the issue is fixed.

 While not entirely stable and 
trouble was had consistently connecting with SMB and 
FTP servers, we found the overall Manjaro experience 
a very positive one. The Arch User Repository and 
Yaourt will doubtless be a real eye-opener for users 
not used to the wealth of cutting-edge – and bleeding-
edge – packages waiting inside and we certainly felt 
like a children in a sweetshop as we browsed the repos. 
We’ve got high hopes for a 1.x release, but we wouldn’t 
recommend an install on a critical system just yet. 
There should be nothing stopping the average user 
from taking their first steps with Arch at the hands of 
the Manjaro dev team, though.

 Rob Zwetsloot

Pros
The auto-detection and 
readiness of proprietary 
drivers from both AMD 
and Nvidia and new GUI 
installer are commendable

Cons
Still not entirely stable and 
networking issues plagued 
us in testing. There are too 
many flavours on offer – 
some focus is needed

distRo

Manjaro Linux

n The attractive desktop offers a useful beginners’ guide

n The new GUI 
installer is forked 

from Linux Mint 
Debian edition’s
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So you’ve finally got yourself a Raspberry Pi 
and you’re raring to go. There’s a problem, 
though – the basic package only comes 
with the board itself, and nothing more. 

This has resulted in a huge aftermarket 
for cables, cases and more, and there are 
plenty of accessories you can get for your 
brand new piece of hardware…

Pimp your Pi
Accessorise with gadgets and peripherals that help 
you make the very most out of your Raspberry Pi

USB Noodles and  
Mains Adaptor  
pimoroni.com
price £4/$6 and £7/$10.50
Poor power is the prime cause of 
instability so it’s important to make sure 
you’re getting enough power to your Pi 
from a high-quality adaptor. Pimoroni 
also has a huge selection of colourful 
cables to choose from

SB Components Green  
Raspberry Pi Case  
(Available in other colours) 

sbcshop.co.uk
price £4.59/$7
This case from SB Components is 
extremely dev-friendly and not only 
keeps your Raspberry Pi snug, but also 
grants you full access to the expansion 
ports. Each regular port is neatly 
labelled and the ‘light rods’ for the status 
lights are a touch of genius

Pimoroni Pibow  
(multiple colours)  

pimoroni.com
price £12.95/$17
The colourful Pibow cases are undoubtedly the ultimate general-
purpose enclosure. Made up of thin plastic slices that you build up 
over the Pi, the board is held tightly in place and secured with threaded 
screws. The unique design is an awesome way to show off your Pi

Pimoroni Model A Case 
pimoroni.com
price £8.50/$13
A classy custom case for the Model A 
Raspberry Pi has a lower profile than the 
regular Pibow’s, and better access to the 
expansion ports

Pimoroni Stealth Black Case  
(Available in other colours)

thepihut.com
price £8.99/$13.65
This is arguably the best value all-purpose 
enclosure. Easy to take apart to swap out Pis or 
access the ports, the I/O ports fit snugly in the 
design, and there are openings for ventilation 
if needed. Holes above the system lights also 
allow you to keep an eye on its status
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Proto Armour Case
mobileappsystems.com

price £23/$35
A heavy-duty, premium case for 

the Raspberry Pi that’s milled from 
aluminium and looks like it can 

withstand a bomb. Its design  
also has built-in heat sinks to  

keep your Pi ice-cold

Pibow veSA Mount
pimoroni.com

price £3.50/$5.30
While the Pibow is a visually stunning 

case, its layered design makes it perfect 
for customizing. This is where the Pibow 

VESA mount comes in, allowing you to 
add an extra wafer that can hide it away 

behind a TV, making it a true smart TV

Heat Sinks
thepihut.com

price £2.99/$4.50
Allowing for fantastic heat 

transfer, these custom, fanned 
heat sinks are the best way to 

keep your Pi cool and a bit safer if 
you’re overclocking it

Pi Series Raspberry Pi 
enclosure Black  

(Also available in metallic blue)

polycase.com
price £10.80/$16.42

A unique case in the Pi world that 
turns it into a stealthy media 

box under your TV, or a desktop-
bound mini-PC

HDMi Noodles  
(multiple colours)

pimoroni.com 
price £7/$10.60 

Reasonably priced, HDMI 1.4 
cables to go with Pi so you can get 
the most out of its video potential

Direct Access
Need to do some work on your Raspberry 
Pi, but don’t have the time or components 
to properly set it up right now? Well, all you 
need to access it is a computer and a UART 
cable to both power the Raspberry Pi and 
access the distro via the terminal. This UART 
cable is sold by Pimoroni for £6/$9 and plugs 
straight into the GPIO ports of your Pi. It 
will even allow you to borrow your system’s 
networking and internet connection, and 
can be especially useful for the Model A.
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Latest Linux books revealed
Book Reviews

REVIEWS

Cucumber Recipes: 
Automate Anything with 
BDD Tools and Techniques

Until this book landed on LUD’s doorstep, 
we hadn’t realised how much the world was 
missing a comprehensive look at logging and log 
management. Indeed, considering how often 
we’re all looking at something in /var/log/, it’s time 
to think more about the system that shows us the 
past and present state of our servers.

From introductory chapters covering what 
logs are all about, Chuvakin and co cover fi ltering, 
analysis, management, rotation, security, 
compliance, the cloud and future trends. It’s 
peppered throughout with real-world examples of 
where logs have solved diverse problems.

There is no magic bullet, and every situation is 
different; the authors take you through the pros 
and cons of every decision, from storage formats to 
proprietary or free software analysis tools. In doing 
so, they give the reader a chance to think more 
deeply about what the logs are telling her, and how 
to get more from them. Recommended. 

The Modern Web: Multi-Device Web 
Development with HTML5, CSS3, and JavaScript

The Internet of Things; mobile; smart TV; tablets/phablets – all 
have chipped away at the idée fi xe of the SVGA-sized webpage, 
viewed on a desktop. Add in the delivery of almost every type 
of software through the medium of the web, to every manner 
of device, and it’s clear a great deal of fl exibility is necessary to 
keep your users happily using your services.

“Performance is the only criterion that matters,” says Peter 
Gasston, speaking of not just the technical performance of 
your site or app, but the responsiveness and navigability of the 
interface. Gasston then lays out the best ways of producing 
device-agnostic websites, through a comprehensive survey of 
the latest in CSS, JS, device APIs and the latest in multimedia.

Suggestions for further reading end every chapter, and the 
reader is exhorted, wisely, to keep reading about the latest 
developments, and to “stay informed, keep up-to-date… be 
playful, be curious,” which seems great advice in any fi eld.

Logging and Log 
Management: 
The Authoritative Guide to 
Understanding the Concepts…Automatic test recipes 

for desktop, server, 
mobile and web Tour de force of underrated 

admin’s friend

Stay current with fluid websites

Automatic test recipes 

Say Cucumber, and – salads aside – most 
likely Rails comes first to mind. But Cucumber 
is a polyglot tool, designed for portability. This 
recipe book applies Cucumber to everything from 
testing websites, through Scala, Clojure, .NET 
and Erlang, to mobile apps.

The authors – core Cucumber developers – 
bring BDD (behaviour-driven development) to 
data problems, too, introducing a wide range of 
problem domains where Cucumber can carry the 
load. From automation for continuous integration 
servers to testing Arduinos over a serial port, the 
breadth of coverage is impressive. 

A large part of the book covers JVM languages 
and .NET (even here, the techniques shown are 
useful), but mobile and web get a good look-in, 
and *NIX topics are not neglected. From the 
Linux viewpoint, there are omissions – such as 
coverage of Emacs or Common Lisp – but the 
book’s website, blog and GitHub mean that new 
topics should fi nd their way online.

Author  Peter Gasston
Publisher  No Starch
ISBN 978-1593274870
Price £23.99
Score 

Author  John V Guttag
Publisher  MIT Press
ISBN 978-0262525008
Price £17.95
Score  

Author  Philipp K Janert
Publisher  O’Reilly
ISBN 978-1449361693
Price £22.99
Score   

Authors  Henk Barendregt, 
Wil Dekkers, 
Richard Statman

Publisher  College 
Publications

ISBN 978-0521766142
Price £60.00
Score  

Authors  Ian Dees, Matt Wynne, 
Aslak Hellesoy

Publisher  Pragmatic Bookshelf
ISBN 978-1937785017
Price £25.50
Score 

Authors  Anton Chuvakin, 
Kevin Schmidt, 
Christopher Phillips

Publisher  Syngress
ISBN 978-1597496353
Price £30.99
Score 

Based on MIT’s 
OpenCourseWare, this 
expanded edition gives 

students with little or no programming 
experience an introduction to the art of 
computational problem solving using 
Python and various libraries, including 
PyLab, providing some of the tools and 
techniques of ‘data science’ for using 
computation to model and interpret data.

Control theory has 
applications to 

everything from cloud computing 
to supply chain management. It’s an 
amazingly important tool – and people 
have few accessible texts on it to learn 
from. Feedback Control will teach 
programmers how to apply concepts and 
methods from control theory to problems 
common in enterprise programming and 
data centre management.

Lambda calculus forms a prototype 
universal programming language, which 
in its untyped version is related to Lisp, 
covered in Barendregt’s classic The Lambda 
Calculus. In this book, the authors focus 
on three classes of typing for lambda 
terms – simple types, recursive types and 
intersection types – revealing unexpected 
mathematical beauty.

Introduction to Computation 
and Programming Using 
Python, 2nd Edition

Lambda Calculus 
with Types 

Feedback Control

everything from cloud computing 
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n Always make sure to partition properly

Part ways
I’m currently in the process of installing Arch 
using the 2013.05.01 image on an UEFI system. 
Because cfdisk doesn’t support GPT disks, I 
found out that instead I needed to use GNU 
Parted – which is version 3.1 in my setup. 
However, I have not been able to successfully 
partition my hard drive.

Basically, I’m trying to create the swap with 
this in the command line:
mkpart primary linux-swap 2048s 4GB

This runs with no complaints from Parted. 
When I print out the partition list, though, it’s 
not shown as a swap, but as a FAT16 file system. 
No matter what file system I try to create the 
partition as, it does the same thing, and any file 
system I create afterwards has no file system. 
I’m at a loss of what to do, do I even need to be 
doing this myself at this point of the install?

Ted Hartford

With Arch Linux, we would suggest 
maybe using mkfs and mkswap 
instead. Parted will create the 
partitions easily enough, but there 
seem to be some issues on  

certain systems where it won’t set them up 
properly. Otherwise if the swap is the final  
one for you to make, then you can probably  
just use mkswap on the partition to convert it. 
The UEFI system will require a FAT32 boot 
partition – which you can create with 
something like:
$ mkfs.msdos -F 32 /dev/sda1

Hope this helps!

Always watching
Hi. I recently acquired a TV card for my system 
that allows me to watch and record TV via 
different applications. I use MPlayer if I want to 
watch the live TV, and I use MEncoder if I want to 
record the stream.

However, I’ve yet to figure out how I can do 
this at the same time, as only one program 
can access /dev/video0 at any given time. 
Is there a way in which I can watch and 
record the TV input at the same time, or even 
any workarounds?

Thanks.

Nick Grayson



All your technical problems solved
Questions & answers
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Q/A

■ VLC can do both at once if you prefer graphical interfaces

■ If you’ve got the Red Hat service package, 
they can help with these kinds of problems

Empathetic
I hope you can help me. I use Ubuntu on 
one of my main machines, and I like to use 
Empathy for my instant messaging as it 
integrates quite nicely with Unity. I get a 
problem, though, where every time I log in, it 
asks me to accept the ‘untrusted’ certifi cate 
from my Facebook chat connection. I’ve 
clicked the checkbox to remember that 
I’ve accepted the certifi cate; however, this 
doesn’t seem to have any effect.

Is there anyway to get Empathy to properly 
remember this option? It’s not a huge 
inconvenience, but when my internet gets 
a bit spotty, it can be extremely irritating. 
Thanks in advance!

Jen Syrett

This seems to be a not all 
uncommon problem in Ubuntu, 
and sometimes happens with 
Google accounts as well. 
There’s a couple of solutions to 

your problem – the fi rst is a little insecure 
and kind of a blanket workaround. In 
Empathy, go to Messaging and VoIP 
Accounts, Edit Connection Parameters, 
Advanced, and then click ‘Ignore SSL 
certifi cate errors’. While this will be fi ne for 
legitimate accounts, it’s not recommended.

A better solution would be to have the 
GNOME services launch on startup – this 
will allow Empathy to use the remember 
option. To do this, go to the Settings 
Manager, System and Startup, and under 
the Advanced tab, make sure to select 
‘Launch GNOME services on startup’. This 
should fi x the problem without making 
anything insecure.

There are a couple of ways we 
can think of that will help you do 
this. The ‘safer’ way is to have 
MPlayer handle both recording 
and watching by setting it to 

dump the stream into a fi le, then set a delay so 
you can create a decent buffer before starting 
playback. You can do this in the terminal with 
something like:
$ mplayer dvb://WABC -dumpstream 
-dumpfile output.ts && sleep 30 && 
mplayer output.ts

This gives you a 30-second delay between 
the recording and watching. If you absolutely 
must watch the stream in real-time, you could 
also watch the show in full screen, and perform 
screen capture of what you’re watching with 
x11grab. You’ll have to make sure you don’t 
have any instant messaging alerts or need to 
browse away from the stream, otherwise it 
won’t work properly. 

Root of all users
I have a bit of an embarrassing problem – I forgot 
the root password I set some time ago, and I’m 
in need of proper access to my root account. I’m 
actually using a version of Red Hat for this, so I 
should probably know better. Any suggestions 
on what to do?

Thanks.

Jay Rhodes

If you can’t do that, boot into 
single user mode and you’ll be 
root. Mount your root fi le system 
– mount / -o remount,rw – 
then use passwd to change the 

root password. Issue sync, then reboot. Finally, 
you can boot a rescue CD or a Linux install CD to 
a command prompt (it doesn’t even necessarily 
need to be your current distro), then mount your 
root fi le system, then edit the /etc/shadow fi le to 
replace the current root password with the 
encrypted password string from an account 
that you know the password for.

Hopefully that should help.

■ In this case, it’s not exactly 
Empathy’s fault

 Set MPlayer to 
dump the stream 
into a file, then set 
a delay to create 
a decent buffer 
before playback 
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port /home/user/folder/

Or you could try:
$ sudo curlftpfs -o tlsv1 -o ssl_
control -o no_verify_hostname -o no_
verify_peer -o allow_other user:mdp@
host mountpoint

One of them should very likely work.

FLOPs
Hi! I have compiled the ntp4.2.4p4 package in 
Ubuntu 12.04 LTS, and following the compile 
I have copied the ntpd and ntpg fi les with the 
required libraries onto a fl ash card running 
Linux kernel 3.0.1.

When I try to run the ntpd with ./ntpd, it’s 
terminated and throws up a ‘Floating Point 
Exception’ error. This is weird, as I’m having 
no problems running this in Red Hat 4. Is this 
related to the library fi les, or is there another 
issue that’s causing me problems?

Cole Landers

Ah, the problem here is that 
copying the library fi les won’t 
necessarily mean that they will 
be used. As it sounds like this is 
most likely causing the issue, try 

running ldd ntpd on the fi les, and then 
execute the fi les again.

Explicitly curl
I’m running CentOS 5.9. I usually use curl to send 
fi les via a script to a FTPS server. Now I need 
to send fi les via script to a FTPES server (FTP, 
Explicit, SSL, port 21). My understanding is that 
in this mode, the FTPS server must explicitly 
request security from an FTPS server, then 
agree on a encryption method to use. If the client 
doesn’t request security, then the FTPS server 
can continue in insecure mode, or just limit or 
refuse the connection.

The problem I’m having is that curl doesn’t 
seem to support FTPES and when trying with lftp 
I get a message stating it can’t support it either.

Here’s what I’ve tried to make it work:
$ curl -u useraccount -P 21 ftpes://
someserver.domain.com
Enter host password for user 
‘useraccount’:
curl: (1) Unsupported protocol: 
ftpes

…and:
$ lftp -u useraccount -p 21 ftpes://
someserver.domain.com

/usr/lib64/lftp/3.7.11/proto-ftpes.
so: cannot open shared object file: 
No such file or directory

lftp: ftpes - not supported protocol
Do you know of a command-line tool for the 

job or another way of doing it?

Nick Scott

■ NTP uses a hierarchal system to make sure all attached systems are set to the same time

Curl is supposed to work with 
minimal or no interaction once you 
execute the command. While 
FTPES is not specifi cally in the 
compatibility list for protocols in 

curl, as you’ve mentioned it’s basically just an 
extension of FTPS in general. You could try a 
couple of different commands to get it working; 
here’s a couple of examples:
$ curlftpfs -o ssl -o ssl_
control -o no_verify_hostname -d 
username:password@xxx.xxx.xxx.xxx:

1

2

3

■ CentOS is a fantastic distro, as long as you use it correctly
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SFTP stuck
I’ve got an Asterisk voice calls archive located 
at /var/spool/asterisk/monitor on an ext3 fi le 
system. I’m trying to use SFTP provided by 
SSHD from a C# app on an external machine 
to move fi les from this above directory, to 
another disk that is also ext3 and mounted at 
/mnt/voicearchive.

I’ve got 777 permissions set up on both the 
relevant directories. The problem is that the 
SFTP user apparently cannot move fi les – I 
literally pass:

mv /var/spool/asterisk/recording.gsm 
/mnt/voicearchive/recording.gsm

...to SFTP / SSHD and I get back ‘Failure’.

So, I tried FileZilla, logging into 
SFTP and physically dragging the fi le 
from /var/spool/asterisk/recording.gsm to 
/mnt/voicearchive – it also passes the mv 
command and it returns as ‘failure’. However, 
if I open an SSH session in a terminal and 
execute the mv command as is, just as I pass it 
from C# via SSH or via FileZilla, the fi le moves, 
no problem.

Any ideas why I cannot move the fi le using 
SFTP? I’m running on a CentOS 6 box, both 
disks of which contain each fi le system 
mounted as ext3; I’ve got 777 rights in both 
locations (fi rst thing I thought was permissions, 
when this didn’t want to work).

Conner Truman

SFTP doesn’t support moving fi les 
across mount points that are on 
different devices. It uses the 
rename action to basically move a 
fi le, changing its location to the 

target in the process.
We suggest instead to use symlink in the 

‘local’ folder, and use that to perform actions 
across the mount points. So if you have 
something like /var/spool/asterisk/recording 
which resides in /dev/sda1 and voicearchive in 
/dev/sdb1, you can do something like this:
$ ln -s /mnt/voicearchive archive

…while in /var/spool/asterisk/recording.

From its perspective, it will be able to easily 
rename/move the fi les into the new mount 
folder. However, if it’s mounted locally as 
such, you don’t specifi cally need to use an FTP 
protocol to get it done.

Group session
I’ve been trying to get virt-manager working on 
Linux Mint 14, and I was wondering if you could 
help me at all? Originally, the package said that 
my user wasn’t in the correct group to use it – so 
I went to /etc/group to make sure that my user 
came under the specifi c group virt-manager 
uses. After doing that, it still didn’t work – as far 
as I know, all the dependencies are installed so 
it must be a permissions issue. I tried adding 
myself to the mlocate group, and made sure g+w 
was set on the mlocate.db fi le, ran updatedb, 
and it just tells me that it cannot create the fi le. 
It’s very weird, as it does show my user belonging 

■ FileZilla can’t do everything

to the correct groups when I bring up the list; 
however, it doesn’t seem to want to work.

Shane Oliver

This is an odd issue: usually this 
should fi x the problem. Other than 
trying to reinstall the software 
now that you’re in the correct 
group, we can only suggest 

logging out and back in again if you haven’t 
already. While the group lists will show you in 
the correct group, your current session may not 
have updated itself for you to have the correct 
permissions. Best of luck.

■ To manager VMs with virt-manager, make sure you have the right permissions
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Dedicated server listings

O = Option

PoundHost
www.poundhost.com

FlexServer2 01628 777730 From £29
12 
months

Dual/Quad 
Core 

 160GB 
to 2TB

10Mbps ✗ ✓ ✓ 99.90% 10 GB ✗ ✓

BudgetBox III 01628 777730 £36 1 month Intel Xeon 3065 1 x 250GB
100 

Mbps
✗ ✓ ✓ 99.90% 10 GB ✗ ✓

SSD 4 01628 777730 £60 1 month
Quad Core Intel 

Xeon X3430
120GB Intel 

520 SSD
100 

Mbps
✗ ✓ ✓ 99.90% 10 GB ✗ ✓

Merlin 01628 777730 £199 1 month
2 x Intel Xeon 

Quad Core 
2 x 500GB 

SATA II
100 

Mbps
✓ ✓ ✓ 99.90% 10 GB ✗ ✓

DS6.5 01628 777730 £295 1 month
2 x Intel Xeon 

Hex Core
4 x 1TB 
SATA III

100 
Mbps

✓ ✓ ✓ 99.90% 10 GB ✗ ✓

Cloud Server 01628 777730 £52 1 month 2 vCPU (4GB) 40GB
Gbit 

shared / 
node

✓ ✓ n/a 99.90% O ✗ ✓

Cloud Server 01628 777730 £98 1 month 4 vCPU (8GB) 40GB
Gbit 

shared / 
node

✓ ✓ n/a 99.90% O ✗ ✓

Bravo14 (http://bravo14.co.uk) Starter Linux N/A £20 N/A N/A 2,000MB N/A ✓ ✓ ✓ ✓ ✗ ✓ ✓

Bravo14 (http://bravo14.co.uk) Starter Windows N/A £20 N/A N/A 2,000MB N/A ✓ ✓ ✓ ✓ ✗ ✓ ✓

Bravo14 (http://bravo14.co.uk) Business Linux N/A £45 N/A N/A 4,000MB N/A ✓ ✓ ✓ ✓ ✗ ✓ ✓

Bravo14 (http://bravo14.co.uk) Business Windows N/A £45 N/A N/A 4,000MB N/A ✓ ✓ ✓ ✓ ✗ ✓ ✓

Bravo14 (http://bravo14.co.uk) Ultimate Linux N/A £60 N/A N/A Unlimited N/A ✓ ✓ ✓ ✓ ✗ ✓ ✓

Bravo14 (http://bravo14.co.uk) Ultimate Windows N/A £60 N/A N/A Unlimited N/A ✓ ✓ ✓ ✓ ✗ ✓ ✓

Heart Internet (www.heartinternet.
co.uk/dedicated-servers) Linux Dual Core 0845 644 7750 £79.99 12 months Dual Core Xeon 

2.33GHz 160GB ✓ ✓ ✓ ✗ 99.99% ✓ ✗
24/7 Ticket 

support

Heart Internet (www.heartinternet.
co.uk/dedicated-servers) Windows Dual Core 0845 644 7750 £89.99 12 months Dual Core Xeon 

2.33GHz 160GB ✓ ✓ ✓ ✗ 99.99% ✓ ✗
24/7 Ticket 

support

Heart Internet (www.heartinternet.
co.uk/dedicated-servers) Linux Quad Core 0845 644 7750 £129.99 12 months Quad Core Xeon 

2.5GHz 250GB ✓ ✓ ✓ ✗ 99.99% ✓ ✗
24/7 Ticket 

support

Webfusion (www.webfusion.co.uk) Dell PowerEdge R210 0845 130 1602 £79.99 12 months 2x 3.06GHz 250GB Up to 
100Mbit ✗ ✓ ✗ 99.99% Free O ✓

Webfusion (www.webfusion.co.uk) Dell PowerEdge R210 0845 130 1602 £119.99 12 months 4x 2.66GHz 2x 250GB Up to 
100Mbit ✓ ✓ ✗ 99.99% Free O ✓

Webfusion (www.webfusion.co.uk) Dell PowerEdge R210 0845 130 1602 £149.99 12 months 4x 2.66GHz 2x 500GB Up to 
100Mbit ✓ ✓ ✗ 99.99% Free O ✓

Webfusion (www.webfusion.co.uk) Dell PowerEdge R410 0845 130 1602 £229.99 12 months 4x 2x 2.13GHz 2x 1TB Up to 
100Mbit ✓ ✓ ✗ 99.99% Free O ✓

Hosting listings

Our Dedicated Server listings 
is brought to you in association 
with PoundHost,  the UK’s 
leading provider of unmanaged 
Dedicated Servers.

»  No Annual Contract 
or Tie-ins 

» 24/7 UK Support
»  Choice of Dedicated 

or Cloud Servers 
from £23 per month

Netcetera 
www.netcetera.co.uk/linux

2200DC 0800 061 2801 £50 1 month
Dual Core

2.2GHz
160GB N/A Raid 1 ✓ ✓ ✓ ✓ ✓ ✓

3000DC 0800 061 2801 £80 1 month
Dual Core

3GHz 
2 x 250GB N/A Raid 1 ✓ ✓ ✓ ✓ ✓ ✓

2660QC 0800 061 2801 £130 1 month
Intel Quad Core 

2.66GHz
2 x 500GB N/A Raid 1 ✓ ✓ ✓ ✓ ✓ ✓

Developer 0800 061 2801 £32.89 1 month N/A 1GB N/A ✓ ✓ ✓ ✓ ✓ ✓ ✓

One 0800 061 2801 £109.99 1 month N/A 5GB N/A ✓ ✓ ✓ ✓ ✓ ✓ ✓

Reseller 0800 061 2801 £274.89 1 month N/A Unlimited N/A ✓ ✓ ✓ ✓ ✓ ✓ ✓
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eHosting (www.ehosting.com) Starter 0844 999 4100 £23.88 1GB 25GB 10 ✗ ✗ ✗ ✗ ✗ ✓ ✓ ✓

eHosting (www.ehosting.com) Personal 0844 999 4100 £59.88 2.5GB Unlimited 50 ✓ ✗ ✗ ✗ ✗ ✓ ✓ ✓

eHosting (www.ehosting.com) Expert 0844 999 4100 £95.88 5GB Unlimited 250 ✓ ✗ ✗ ✗ ✗ ✓ ✓ ✓

eHosting (www.ehosting.com) Virtual 0844 999 4100 £227.88 50GB Unlimited Unlimited ✓ ✗ ✗ ✗ ✓ ✓ ✓ ✓

Equiphase (www.equiphase.net) Bronze 0121 314 4865 £30 200MB 2GB 10 ✓ ✓ ✗ ✓ ✗ ✓ ✓ ✓

Equiphase (www.equiphase.net) Silver 0121 314 4865 £42 400MB 5GB 20 ✓ ✓ ✗ ✓ ✗ ✓ ✓ ✓

Equiphase (www.equiphase.net) Gold 0121 314 4865 £72 800MB 10GB 100 ✓ ✓ ✗ ✓ ✗ ✓ ✓ ✓

Equiphase (www.equiphase.net) Platinum 0121 314 4865 £114 1,200MB 40GB 200 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Eurofasthost.com (www.eurofasthost.com) Email Only 02380 249 823 £40 1GB 2GB 10 ✗ ✗ ✓ ✓ ✓ ✓ ✓ ✓

Eurofasthost.com (www.eurofasthost.com) Essential 02380 249 823 £75 2GB 5GB 10 ✗ ✗ ✓ ✓ ✓ ✓ ✓ ✓

Eurofasthost.com (www.eurofasthost.com) Superior 02380 249 823 £140 5GB 10GB 25 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Eurofasthost.com (www.eurofasthost.com) Premium 02380 249 823 £250 10GB 25GB 100 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Evohosting (www.evohosting.co.uk) Starter N/A £29.99 500MB 1GB 3 ✓ ✓ ✓ ✓ ✗ ✓ ✓ ✓

Evohosting (www.evohosting.co.uk) Home N/A £54.99 2.5GB 30GB 50 ✓ ✓ ✓ ✓ ✗ ✓ ✓ ✓

Evohosting (www.evohosting.co.uk) Business N/A £79.99 6.5GB Unlimited Unlimited ✓ ✓ ✓ ✓ ✗ ✓ ✓ ✓

Evohosting (www.evohosting.co.uk) eCommerce N/A £159.99 30GB Unlimited Unlimited ✓ ✓ ✓ ✓ ✗ ✓ ✓ ✓

Giacom (www.giacom.com) Business Pro 0800 542 7500 £199 100MB 2GB 100 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Heart Internet (www.heartinternet.co.uk) Starter Professional 0845 644 7750 £29.80 2.5GB 10GB 1,000 ✗ ✗ ✗ ✓ ✗ ✓ ✓ ✓

Heart Internet (www.heartinternet.co.uk) Home Professional 0845 644 7750 £89.99 10GB 50GB 10,000 ✓ ✓ ✗ ✓ ✗ ✓ ✓ ✓

Heart Internet (www.heartinternet.co.uk) Business Professional 0845 644 7750 £129.99 Unlimited Unlimited Unlimited ✓ ✓ ✗ ✓ ✗ ✓ ✓ ✓

Heart Internet (www.heartinternet.co.uk) Reseller Professional 0845 644 7750 £299.99 Unlimited Unlimited Unlimited ✓ ✓ ✗ ✓ ✗ ✓ ✓ ✓

Hostway (www.hostway.co.uk) Silver 0808 180 1880 £79.50 150MB 3GB 5 ✗ O ✓ ✓ ✗ ✓ ✓ ✗

O = Option

Dedicated and Shared server listings

Fasthosts 
www.fasthosts.co.uk

Personal 0808 168 6777 £32.87 5GB Unlimited 50 ✓ ✗ ✓ ✓ ✓ ✓ ✓ ✗

Business Bronze 0808 168 6777 £58.38 50GB Unlimited 500 ✓ O ✓ ✓ ✓ ✓ ✓ ✗

Business Silver 0808 168 6777 £76.39 Unlimited Unlimited Unlimited ✓ O ✓ ✓ ✓ ✓ ✓ ✗

Business Gold 0808 168 6777 £101.89 Unlimited Unlimited Unlimited ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✗

WD Starter 0808 168 6777 £149.99 20GB Unlimited Unlimited ✓ O O ✓ ✓ ✓ ✓ ✗

WD Advanced 0808 168 6777 £199.99 Unlimited Unlimited Unlimited ✓ O O ✓ ✓ ✓ ✓ ✗

Blacknight 
www.blacknight.com

Minimus 353 59 918 3072 £45 10GB 200GB Unlimited ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✗

Starter Web Hosting 
Pack

353 59 918 3072 £30 5GB 2GB Unlimited ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✗

Budget Web Hosting 
Pack

353 59 918 3072 £12 1GB 1GB Unlimited ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✗

Hosting listings
LISTINGS

rhian.carter@imagine-publishing.co.uk
+44(0)1202586421

GET YOUR LISTING 
HIGHLIGHTED! 
CONTACT RHIAN

The UK’s  leading 
provider of unmanaged 
Dedicated Servers

WebFusion (www.webfusion.co.uk) Fusion Professional 0845 130 1602 £107.40 5GB 50GB 1,000 ✓ ✗ ✓ ✓ ✓ ✓ ✓ ✗

WebFusion (www.webfusion.co.uk) Fusion Business 0845 130 1602 £179.40 10GB 150GB 1,500 ✓ ✗ ✓ ✓ ✓ ✓ ✓ ✗

WebFusion (www.webfusion.co.uk) Fusion Developer 0845 130 1602 £227.40 20GB 300GB 5,000 ✓ ✗ ✓ ✓ ✓ ✓ ✓ ✗

WebFusion (www.webfusion.co.uk) Fusion Reseller 0845 130 1602 £329.99 Unlimited Unlimited Unlimited ✓ ✗ ✓ ✓ ✓ ✓ ✓ ✗

Eco Web Hosting (www.ecowebhosting.co.uk) Starter N/A £29.99 200MB 2GB Unlimited ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Eco Web Hosting (www.ecowebhosting.co.uk) Standard N/A £54.99 1GB 10GB Unlimited ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Eco Web Hosting (www.ecowebhosting.co.uk) Advanced N/A £119.99 20GB 24GB Unlimited ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Eco Web Hosting (www.ecowebhosting.co.uk) Reseller Unlimited N/A £199.99 Unlimited Unlimited Unlimited ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

NameHog (www.namehog.net) Email Only 0845 612 0330 £11.75 25MB 1GB 5 ✗ ✗ ✓ ✓ ✓ ✓ ✓ ✓

NameHog (www.namehog.net) Standard Package 0845 612 0330 £35.25 100MB 4.5GB 10 ✗ ✗ ✓ ✓ ✓ ✓ ✓ ✓

NameHog (www.namehog.net) Professional Package 0845 612 0330 £58.75 250MB 8GB 25 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
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A few issues ago, Richard Hillesley wrote a feature about Mono, 
entitled Lost in Translation. There have been issues with Mono 
on Linux from the start, and not many people have adopted it. 
We posted the feature online and a few people chipped in with 
their thoughts. Join the discussion today: http://bit.ly/11lkIaA

lpbbear said:
Goodbye and good riddance to Mono. Don’t let the door hit it on the 
way out. The same can also be said to Miguel de Icaza.

Trizt said:
I have to say I liked Mono, even if it didn’t had a fully working 
qt-binding, it was quite simple to use and MonoDevelop gave you 

quite a lot of help making the C# code and you didn’t have to do 
everything from scratch as in C++. Sure, it would have been nice if you 
had been able to compile native binaries.

Vagelis said:
The world of FOSS developers is too narrow-minded… to 
understand that the future – and even the present – of application 

development is with managed runtimes and platforms, like Java and Mono 
or .NET. Not forcing the app developer to HAVE to deal with memory 
allocation, pointers, who frees what, even which implementation of String 
to use (for God’s sake…) and actually making it enjoyable (and why not, 

Zorin OS is a Windows lookalike? Funny, all the 
Windows setups I do (my VMs, my brother’s 
computers etc) look like Windows 2000, even 
when they run XP or Vista. Zorin doesn’t look 
at all like that. If I were planning to replicate a 
Microsoft Windows look under Linux, that’s 
what I would be shooting for. But every time I see 
someone pushing a ‘Windows look’ these days, 
they’re usually making it look like Windows 7, or 
perhaps even Windows XP.

Your opinions about 
the magazine, Linux 
and open source

Toby Bateman

Well, Zorin in particular does have multiple looks 
for different versions of Windows. However, you 
usually have to get the paid version to receive 
the full selection of those. By default it has the 
Windows 7 look, which is not for everyone, but 
it seems like they’re going for what is the more 

Stain-glassed

popular look right now to aid people either 
moving over to Linux, or those who have to use it 
every now and then. Otherwise, something like 
Cinnamon or LXDE is similar to the older-style 
Windows desktop if you’re specifi cally going for 
something like that.

fun!) to program apps, WILL bring MANY more applications in Linux and the 
other FOSS platforms. Of course, if that happens, the FOSS devs will lose 
their elitist arguments of programming capability superiority, super-duper 
‘native’ execution speeds and other mumbo-jumbo…

Bill said:
I have started to use Mono and it is great. I love the IDE and the 
applications I write in GTK# work in other OSs. 

Nilux said:
Isn’t Qt good enough for cross-platform development? 

■ You can change Zorin’s desktop to look 
like a lot of different environments

■ Written in Mono, F-Spot is a photo manager for the GNOME desktop 

THREAD BARE

Monotonous
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Never miss an update
Subscribe to our RSS feed today!
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Android Magazine
With more and more 
Android features being 
merged back into 
the Linux kernel, it’s 
becoming easier to 
develop for one of the 
most popular mobile 
operating systems 
around. With over 25 
billion app downloads, 

and over 500 million Android devices worldwide, 
there’s a huge audience ready to consume 
apps. For a more Android-driven editorial, 
look to our sister mag Android Magazine, the 
only publication dedicated to the platform. 
Along with news and reviews to keep you 
up to date on everything Android, there are 
also tutorials and advice on developing and 
hacking your hardware. Find out more at 
www.littlegreenrobot.co.uk.

You’ve noted before on a couple of distro 
reviews, such as wattOS, how they’ve been 
missing a mail client, and to be honest I fi nd 
this to be a big plus. As a user of Gmail and 
other webmail, it only gets in the way and what 
is not installed does not need to be removed 
either. Full-blown Ubuntu always starts 
complaining that not all dependencies are 
met any more, which applies to metapackage 
ubuntu-desktop, while other packages that 
have become unnecessary are not removed.

It is a much better approach to start with 
a minimal setup and add what is needed. In 
the time I still used a mail client, it used to be 
Thunderbird, and I also used Firefox and it 
annoyed me terribly that each time Thunderbird 
had updates it required me to also restart Firefox. 
As there was no crash or session management, 
not even with an add-on, it would typically imply 
losing about 60 open tabs that I had planned 
to read. This made me temporarily switch to 
Evolution (which was not as mature and stable 
as the Linux version) and was one of the main 
reasons for fully moving to webmail afterwards.

Minimalism As I do not use instant messaging or Twitter, 
I also have no use for these clients either and 
the smaller the footprint of the OS and its 
applications, the better it can be run from old 
hard disks (eg 20GB), USB sticks or even SD 
cards. I have a feeling I’m missing certain things 
in LXDE and while it is also not my favourite DE, 
wattOS certainly is one of the most snappy and 
still complete Ubuntu-based distros.
Stefan Zandburg

We’d have to agree, having a rigid selection of 
default apps is not for everyone, and there are 
a lot of people who use webmail as their default 
email client these days. This is one of the great 
things about Tiny Core Linux, which allows you 
to go from the most basic graphical display and 
work your way up. As well as wattOS, there’s 
also Bodhi and the Precise build of Puppy Linux 
to choose from for this kind of thing.
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hosting without compromise. We 
use branded Intel processors and 
Dell servers in our UK data centre.

Advanced VPS technology
KVM is the latest generation of
virtualisation technology, offering 
high-performance access to 
server resources.

Fully scalable & customisable
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Raspberry Pi

Raspberry Pi XBMC Starter Kit
The Raspberry Pi XBMC home entertainment system is the ideal
solution for playing your media.  Supplied with the Raspbmc OS
preloaded SD Card, offering a whole host of entertainment
features including playing a wide range of HD formats with DTS,
photo slideshows and music.

The ultimate XBMC starter kit solution includes:
• Raspberry Pi Model B 512MB RAM
• 4GB SD Card with RASPBMC Preloaded
• WiPi USB Dongle • Ethernet Cable
• HDMI and Power Cables

STREAM YOUR FAVOURITE MOVIES, TV SHOWS, VIDEOS, MUSIC 
AND MORE TO YOUR TV USING RASPBERRY PI

Turn 
your TV
into a 
Smart 
TV...

order code SC1301244
£50 Inc VAT

Get everything for your Raspberry Pi project...
• Raspberry Pi and full range of accessories
• Kits and Cases
• Expansion, Breakout and Prototyping Boards
• Vast Range of Components
• WiFi Dongles & HDMI to VGA Adaptors
• Video and Audio Leads
• Keyboards, Mice and Monitors
• GPIO Ribbon Cables
• Programming and User Guidescpc.co.uk FR
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