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RobZwetsloot studiedaerospaceengineering,
usingPythontomodelcomplex
simulations.Slippingawayshortly
aftertheannualawardsceremonyat
the LU&D flyingfortress(p.16),Rob
senthisnowremotelycontrollable
Rapiro(p.68)backintime.Wemust
assumeitsmissionistoprotectthe
Pynetproject,codenamed“John”.

JonMasters is a Linux kernel hacker who has
been working on Linux for some
19 years, since he first attended
university at the age of 13. Jon lives
in Cambridge, Massachusetts,
and works for a large enterprise
Linux vendor. You can find his
brilliant Kernel Column on pages
14-15 this month.

AaronShaw volunteers at The MagPi and
has been heavily involved with
Raspberry Pi since the very
beginning, finding himself fortunate
enough to use Pis both at work and
for play. In this issue, Aaron shows
us how to control a Raspberry Pi
using gestures and touch controls,
by means of a Hover board (p.64).

Phil King started out on CRASH magazine in
1988. As a veteran videogames
and technology journalist, Phil has
tinkered with all sorts of hardware
and reviewed hundreds of apps and
games. This month Phil walks us
through the setup and configuration
of NAS4Free, so you can turn your
old PC into a backup box (p.46).

ChristianCawley is a former IT and software
support engineer, and since 2010
he has written for computer and
smartphone users both online and
in magazines. Christian shows
us a safer way to get around a
hung Raspberry Pi this month by
installing a simple reset switch to
make reboots much simpler (p.62).

Gareth Halfacree is our resident news
reporter and brings us the latest
developments from all over the
open source world, starting on
page 6. As well as in his CubieBoard
4 review (p.82), this month you can
find Gareth’s expert insights in a
few pages of our Ultimate Distro &
FOSS feature (p.16).
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Welcome
toissue148ofLinuxUser&Developer

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

We’re kicking off 2015 with a collection of new
year gifts for you. First up is our special guide to the
Linux distros and software you should be using this
year, which starts over on page 16 – we go through

every category, so there’s something in there for every type of
user, and absolutely everything has been rounded up inside
FileSilo.co.uk to make it easy for you to download.

Next we have free exam passes kindly provided by The
Linux Foundation to go with our Become a Certified SysAdmin
feature (page 26). We speak to Jim Zemlin to find out more
about the LFCS certification that the Foundation launched
earlier this year, and we show you exactly what you’ll be tested
on and how to pass with flying colours. Enter our competition
and you’ll have a chance to win one of five LFCS exam passes.

The seasoned SysAdmins among you might be interested in
our PostgreSQL competition – this month we partnered with
2ndQuadrant to offer a training course each to two readers
that’s worth a combined £5,500. Turn to page 10 to learn more.

Finally, we also have five Hover boards to give away, as seen
in our page 64 tutorial – unfortunately not the flying kind, but
they do add gesture and touch control to your Pi. Good luck!

Gavin Thomas,Deputy Editor

Buyonline

Get 
Linux User

cheaper 
every issue
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The results of an invitation-only survey
conducted by The Linux Foundation’s
Enterprise End-User Council have been
published, showing considerable faith in the
security of Linux and a growing market share
in the enterprise sector – won, it seems,
directly from proprietary competition.

The survey was conducted upon public
and private companies and governmental
organisations, all of which had sales of $500
million or more per annum or employed
500 or more staff. It represents the fourth
time in four years that the Foundation
has performed such a survey, allowing
for direct year-to-year comparisons over
a short time-scale. Key findings from the
report include the claim that Linux growth is
continuing apace in the enterprise sector, with
more than 87 per cent of respondents adding
Linux servers to their infrastructure over the
past year and 82 per cent planning to add
additional Linux servers over the coming year.
These systems, the report claims, are being
installed as replacements for proprietary
platforms, with Microsoft’s Windows operating
system being singled out as declining over the
same period.

Additional findings include Linux’s lead in
the cloud computing market, with 75 per cent
of respondents stating that Linux powers their
primary cloud platform, compared to 24 per
cent using Windows, and fewer than two per
cent using UNIX. Interestingly, despite the
discovery of high-profile security vulnerabilities
in the OpenSSL and GNU TLS projects in

Linux Foundation points to 
increasing Linux adoption

New report shows enterprise growth and a 
decline for proprietary competition

06 News  | 12 Opinion  | 94 Letters

ENTERPRISE

A growing market share in
the enterprise sector  

the past year, an impressive 78 per cent of 
respondents reported the perception that 
Linux was more secure than rival systems.

Not all responses painted a pretty picture, 
however. A particular concern raised was of 
the lack of staff with the expertise required to 
maintain and support a Linux infrastructure, 
with 40 per cent of respondents citing it as 
their largest concern – roughly level with the 
responses from previous years.

“The way software is built today is modeled 
after the methodologies and principles used 
to build Linux, the world’s largest collaborative 
development project,” claimed Amanda 
McPherson, vice president of marketing and 
developer services at The Linux Foundation, of 
the report’s fi ndings. “The Enterprise End User 
Report gives us important insight into how the 
world’s largest users are deploying Linux in 
the most complex environments and that can 
inform how to sustain Linux development for 
decades to come.”

The Foundation warns, however, that the 
survey’s results are not to be taken as an 
assessment of the overall penetration of 
Linux in the enterprise market, admitting that 
enterprise users motivated to respond to the 
study “are not an unbiased lot, but the size 
of these organisations, their buying power 
and technical prowess – as fi ltered by The 
Linux Foundation and Yeoman – can provide 
important guidance both for Linux vendors and 
developers, as well as their competitors.”

The full report for this and previous years can 
be downloaded from linuxfoundation.org.
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DEVELOPMENT

AMD launches Omega
driver update

AMD has released one of its biggest ever
driver updates for its graphics processing
products, including GPU and APU chips,
and the first to feature distribution-specific
packages for download.

AMD, much like its rival Nvidia, does not
provide an official open source driver for
its graphics products. Linux users wishing
to use hardware acceleration are left using
a community-based open source driver or
downloading AMD’s ‘binary blob’ release,
which is traditionally distributed as an

executable archive that can be used as a
direct install method or to generate platform-
specific package archives.

Starting with the new Catalyst Omega
driver, AMD will include the option of
downloading distribution-specific packages
directly. At launch, packages for Ubuntu
and Red Hat Enterprise Linux are available
alongside the traditional distribution-agnostic
installer. As well as improved Linux support,
the new driver bundle includes quality and
performance boosting features.

Linuxcalendar
Researchers uncover
Turla Linux malware

SECURITY

www.linuxuser.co.uk7

Security researchers have uncovered a new
variant of the Turla advanced persistent threat
(APT) malware which swaps Windows for Linux
as the targeted operating system – the first
Turla variant to do so.

In their recent analysis of the malware,
Kurt Baumgartner and Costin Raiu of security
software vendor Kaspersky Labs have suggested
Linux is becoming an increasingly popular target
for financially-motivated malware writers thanks
to its position as the majority shareholder of the
server market.

“We suspect that this component was running
for years at a victim site,” the pair wrote of the
malware sample, which was retrieved in-the-

wild from a customer system, “but do not have
concrete data to support that statement just yet.”
Shortly after the report was published, the pair
found a second, newer variant again targeting
Linux systems.

Based on cd00r, Turla acts as a stealth
backdoor and provides access to the infected
system, with Kaspersky’s analysis claiming it
can infect a system even from an unprivileged
account. Traditionally, Linux has not been a
major target for malware activity; Baumgartner
and Raiu’s findings suggest that this could
be changing, with malware writers actively
modifying their software to achieve cross-
platform compatibility.

The latest in the Linux community
News

OPEN SOURCE
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The 13th annual Southern 
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community-run FOSS conference 
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Open Source Initiative’s guidelines.

18
–

20
Fe

br
ua

ry

Linux Foundation 
Collaboration 
Summit
 » Hyatt Vineyard Creek, California
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An invitation-only event organised 
by The Linux Foundation, the 
Collaboration Summit aims to 
unite business and technical 
experts to work together on 
furthering open source.
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ICISSP 2015
 » ESEO, Angers, Loire Valley
» France
» icissp.org

The first International Conference
on Information Systems Security
and Privacy aims to create a
meeting point for researchers
and practitioners, and is open to
both proprietary and open source
software professionals.
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Linaro Connect
 » Regal Airport Hotel, Hong Kong
» China
» connect.linaro.org

Offering a mixture of keynotes, 
discussions and engineering 
sessions, Linaro Connect is aimed 
at those interested in Linux on 
ARM platforms and how both can 
be optimised effectively.

Platform shift for former Windows APT
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CLOUD

Transactional updates for container fans

Canonical launches 
‘snappy’ Ubuntu Core

OPEN SOURCE

Debian Project split results in new distribution

Debian forked to escape systemd
Controversy over the decision to use systemd
as the default in the next version of long-
running Linux distribution Debian has seen
community members leave and set up their
own fork: Devuan.

Pronounced Dev-One, Devuan was
established following a vote to standardise on the
systemd init system in Debian 8. While the vote
came down on the side of systemd, members
from both sides of the argument have resigned
from the project in recent months – including
Tollef Fog Heen, Debian systemd maintainer
and long-time supporter – following increasingly
acrimonious debate.

Founded by “the Veteran Unix Admin
collective”, Devuan aims to create as Debian-

like a distribution as possible, but with systemd
removed in favour of a more traditional init
system. “This exodus is ultimately being a relief
for some of us,” the team behind the fork have
claimed, “and should lead to the creation [of] a
peaceful space for work we are well able to do.

“Devuan will derive its own installer and
packagerepositoriesfromDebian,modifyingthem
where necessary, with the first goal of removing
systemd, still inheriting the Debian development
workflow while continuing it on a different path:
free from bloat as a minimalist base distro should
be. Our objective for the spring of 2015 is that users
will be able to switch from Debian 7 to Devuan 1
smoothly, as if they would dist-upgrade to Jessie,
andstartusingourpackagerepositories.”

www.linuxuser.co.uk8

Left Devuandoesnotyet
haveitsownlogo,butthe

teamhascalledforartwork

The US Department of Defense has
announced a contract modification that
requires a new breed of mobile radar
system, destined for the Marine Corps,
to be built running Linux in place of its
originally-specified Windows XP platform.

The contract was signed back in 2005,
but the section that mandated a Windows
XP platform for the G/ATOR (Ground/
Air Task-Oriented Radar) included a
clause allowing for later modification.
The DoD has now exercised that clause,
demanding that the radars be shifted
over to Linux to reduce complexity and
improve reliability.

If contractor Northrop Grumman
delivers on expectations, the Linux-
powered G/ATOR will become the
standard short-range mobile radar for the
US Marines in a deal valued at $2 billion.

Marines drop 
Windows for 
Linux

OPEN SOURCE

Canonical has announced the launch of a new 
Ubuntu variant, dubbed Ubuntu Core, which 
features transactional updates and ‘snappy’ 
applications specifically tailored for cloud and 
containerised use.

“Ubuntu Core builds on the world’s favourite 
container platform and provides transactional 
updates with rigorous application isolation. 
This is the smallest, safest platform for Docker 
deployment ever, and with snappy packages, it’s 
completely extensible to all forms of container 
or service,” claimed Canonical founder Mark 
Shuttleworth at the launch. “We’re excited to 
unleash a new wave of developer innovation with 
snappy Ubuntu.”

Launched fi rst on Microsoft’s Azure Cloud – 
“Microsoft loves Linux,” the Microsoft’s corporate 
vice president Bob Kelly claimed, “and we’re 
excited to be the fi rst cloud provider to offer a 
new rendition of one of the most popular Linux 

platforms in the rapidly growing Azure cloud” – 
Ubuntu Core features atomic upgrades of both 
the operating system and its applications, which 
can be rolled back at any time post-installation. 
Coupled with tight integration into AppArmor, 
Canonical claims it offers “bulletproof security” 
and full application isolation.

“Docker’s transactional application delivery is 
shaping modern application development and 
DevOps practice, and snappy Ubuntu promises 
to bring the same transactional updates to the 
operating system itself,” explained Ben Golub, 
chief executive at container specialist Docker. 
“We’re delighted to see the Docker ecosystem 
expand with this exciting new platform.”

Based on an architecture that was originally 
developed for Ubuntu’s smartphone project, 
Ubuntu Core is available in alpha preview status 
now. The company has yet to announce a 
roadmap for full release.

The Devuan team is currently seeking 
donations in order to fund the creation and 
release of its fork. At the time of writing, the 
project had raised just over $1,600 via the Dyne.
org non-profi t foundation.
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The latest in the Linux community
News

OPEN SOURCE

CONTAINERS

Looks to give Docker a run for its money

CoreOS launches 
Docker rival Rocket

The CoreOS project has announced that it is building its own 
Docker-like container runtime, dubbed Rocket, with a focus on 
composability, security and speed.

Brandon Philips, co-founder and chief technical officer of CoreOS, 
is a member of the Docker governance board, but has expressed 
displeasure in the current direction that the project is taking. “A 
simple re-usable component is not how things are playing out. 
Docker now is building tools for launching cloud servers, systems 
for clustering, and a wide range of functions: building images, 
running images, uploading, downloading, and eventually even 
overlay networking, all compiled into one monolithic binary running 
primarily as root on your server,” his team wrote in the Rocket project 
announcement. “The standard container manifesto was removed. 
We should stop talking about Docker containers, and start talking 
about the Docker Platform. It is not becoming the simple composable 
building block we had envisioned.” 

Rocket, CoreOS claims, is the opposite, and closer to Philips’ 
original vision for Docker. A preliminary version has been released on 
the company’s GitHub repository. The announcement on the CoreOS 
blog also states that Docker will continue to be fully integrated with 
CoreOS, as it is today.

CLOUD

The Linux Foundation to provide management and operations support

Cloud Foundry gets its own foundation

The open source Cloud Foundry platform-
as-a-service (PaaS) project has announced 
the formation of a new independent and non-
profit foundation to be managed as a Linux 
Foundation Collaborative Project under a 
system of open governance.

The Cloud Foundry Foundation, the project 
has announced, was formed to improve and 
develop community participation. A major 
feature of this is Dojo, a new approach to open 
source development that its supporters claim 
offers a unique ‘fast-track’ for commit rights. 
Coupled with a new certification programme, 
details of which are to be released in the new 
year, Cloud Foundry is hopeful of improved 
community interaction.

“Community participation accelerates 
concepts to maturity, and is increasingly being 
adopted as a way to deliver open cloud-based 
solutions to customers,” claimed Larry Carvalho, 
PaaS research manager at market analyst 
firm IDC of the Foundation’s formation. “The 
announcement of the Cloud Foundry Foundation 
aims to improve transparency and speed 
technical innovation of the open source platform.”

The Foundation also came with the 
announcement of new member companies, 
with Intel joining as a Platinum member and 
Hortonworks and SAS as Gold members. New 
Silver members include Akamai, AppDirect, 
Braintribe, Fujitsu, Medix, Mimacom, Produban 
and Toshiba’s Solutions division.

Above  Cloud Foundry now has a non-profit 
foundation, managed by The Linux Foundation
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We’ve teamed up with 2ndQuadrant to give away up to 
£5,500 worth of training to two lucky winners who’ll be able 
to master their understanding and use of PostgreSQL. The 
global experts in PostgreSQL support, training, development, 
migration and consultancy are offering two £2,750 training 
vouchers that can be used on their approved courses in 
London, which 100% of clients have described as “excellent.”

All 2ndQuadrant training courses are taught by leading 
PostgreSQL experts, with many years of industry experience in 
databases and code development.  Courses last between one 
and fi ve days, and those currently available include Linux for 
PostreSQL DBAs, Replication and Recovery, and PostgreSQL 
Immersion – a fi ve-day intensive course for those wanting 
to learn PostgreSQL fast. For more information please visit 
www.2ndquadrant.com/en/training.

The UK Met Offi ce approved PostgreSQL as its preferred 
RDBMS, following an evaluation of alternatives. The decision 
was infl uenced by 2ndQuadrant training. Data Services 
Portfolio Technical Lead James Tomkins commented: “With 
the training we had from 2ndQuadrant we could feel the 
weight of expertise that came with Gianni [Dr Gianni Ciolli, 
tutor] and it was obvious he really knew his subject inside out. 
It was an enormous confi dence-building exercise and has 
been consistent with all of our interactions with 2ndQuadrant.”

2ndQuadrant offers unrivalled access to one of the 
largest teams of PostgreSQL experts in the world, and 
continues to make signifi cant contributions to the wider 
user community through development. Consequently, 
the company is able to offer 15-minute response times to 
customers in need of support.

All you need to do to be in with 
a chance of winning one of 
2ndQuadrant’s £2,750 training 
vouchers is email us with the 
correct answer to the following 
question: 

What is the name of the PostgreSQL 
elephant? 
a. Data
b. Slonik
c. Slony

Win £5,500
of PostgreSQL training

TERMS & CONDITIONS

The two winners will each receive a 2ndQuadrant training voucher worth up to £2,750. A training voucher entitles the winner to book only one course, lasting up to fi ve days and up to the value of £2,750, and cannot be used in conjunction with 
any other offer or discount. The training voucher will retain its value in terms of course days if prices increase before a course is booked.  Winners must book a scheduled course by 1 July 2015. Courses are subject to availability and will take 
place in London. Course dates are subject to change. Competition entrants must be at least 18 years old. Terms and conditions are subject to change.

Please email your answer, along with your full name and contact details, to 

linuxuser@imagine-publishing.co.uk

Closing
date for entries
31 March

2015

WorldMags.netWorldMags.net

http://worldmags.net/


GET RESULTS THROUGH
IMPROVED KNOWLEDGE

+44 (0)870 766 7756
2ndquadrant.com/knowledge

Our excellent
courses provide
unrivalled training.

100% of our clients rate our
PostgreSQL training programme
as excellent. Book your place
and gain access to expert
knowledge of the core code.
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THE FREE SOFTWARE COLUMN

Systemd – for better or worse
Systemd hopes to simplify the growing number of processes across Linux 
distributions. It’s a worthy goal, but things are never that simple…

regularise the configuration of the growing 
number of subsystems and processes across 
Linux distributions. The hope is that this will 
make life easier for everybody – developers, 
distributions, device manufacturers and Linux 
administrators. Of course, it’s not that easy. 

Rather than minimising the number of 
processes it controls systemd has become, in 
the words of one sceptical LWN commenter, “init 
system, device manager, login manager, cron, 
DNS resolver, console terminal emulator, package 
manager, kitchen sink, slopbucket, API breaker.” 
The complaint is that systemd is monolithic, 
and monolithic control systems with one point 
of failure have never been the Unix, or Linux, way 
of doing things. This is the kind of issue that has
dogged Microsoft operating systems, where the
failure of one process can bring down the whole
system. Patrick Volkerding, Slackware developer,
puts it succinctly:

“I do like the idea of a faster boot time
(obviously), but I also like controlling the startup
of the system with shell scripts that are readable,
and I’m guessing that’s what most Slackware
users prefer too. I don’t spend all day rebooting
my machine, and having looked at systemd
config files it seems to me a very foreign way of
controlling a system to me, and attempting to
control services, sockets, devices, mounts, etc,
all within one daemon flies in the face of the UNIX
concept of doing one thing and doing it well.”

Changes in the Linux community are often
dogged by controversy, sometimes justified,
sometimes not, as Gnome and Wayland
developers have discovered in recent times.
Kernel developers have joined in on both sides
of the argument. Most distributions have opted
for systemd, among them Debian and Ubuntu,

which, in any case, had been using its own 
startup procedure. Debian’s choice of systemd 
as the default option for startup was put to a 
democratic vote, and sysvinit remains an option. 
Nonetheless, a group of Debian Developers, 
styling themselves the Veteran Unix Admins, 
have announced a fork of Debian to be known 
as Devuan. Devuan will be Debian without 
systemd, and the developers’ unlikely ambition 
is to replicate the Debian development and 
maintenance environment from scratch.  

Free software communities hope to be open 
and democratic. Some are more so than others. 
Debian developers are known for their willingness 
to down tools in defence of the principles that 
keep their community together.  Developers are 
passionate about right and wrong ways of doing 
things and technical differences sometimes 
spill over into personal animosity and hyperbole. 
Antagonists on both sides of the argument 
become entrenched and harden their positions, 
and it becomes more difficult to disentangle the 
real issues from the imagined and personal, and 
just as difficult to find a compromise. 

Most developers know when a piece of 
software has reached the end of its useful life. 
Gnome had to be rationalised because the bits 
had begun to fall apart at the seams. X was 20 
years out of date and entirely dysfunctional, and 
in an increasingly complex world of conflicting 
subsystems and processes, a new ignition 
system was required for the Linux kernel. The 
alternatives may be imperfect, but time and 
refinement will tell whether the right decisions 
have been made.

Richard Hillesley writes 
about art, music, digital 
rights, Linux and free 
software for a variety 
ofpublications
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The average Linux user can be forgiven for 
being mystified by the passion and anger that 
surround the arguments over systemd, which 
aims to replace the traditional init daemon and 
shell scripts that initialise a Linux installation. 
Shell scripts are the tried and trusted method 
by which the Linux kernel is instructed on the 
options for its startup processes, and are seen by 
many sysadmins as ‘the Unix way’ of doing things. 
Scripts can be changed at will and the kernel 
doesn’t need a reboot. 

Times change. As Linux has become more 
popular the number of subsystems and 
processes have multiplied and diversified. 
Some make conflicting demands on the kernel. 
A mobile or embedded device has very different 
expectations to a dedicated server and each 
implementation has its own demands. Some 
of the controversies surrounding systemd 
have come into focus because the Gnome 
developers have seen an integrated startup 
procedure as essential to the wellbeing of future 
implementations of Gnome. Similar arguments 
apply to Wayland and other subsystems. 

Most developers are agreed that a tidier, 
more consistent and faster boot time for Linux 
is desirable. Systemd hopes to simplify and 

“Devuan will be Debian 
without systemd”
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THE OPEN START-UPS COLUMN 

MAGEEC energy reduction
Embecosm combines work on open source CPUs and system-on-chips, 
with cutting edge research on superoptimisation in compilers

conjunction with the University of Bristol, has
been running the MAGEEC project – MAchine
Guided Energy Efficient Compilation – funded by
Innovate UK (formerly UK Technology Strategy
Board). The project is optimising software
compilation for best energy use, rather than
speed or binary size.

Modelling energy usage is not enough, so
an energy measurement board (the ‘MAGEEC
Wand’) has been created, which can be applied
to a range of embedded architectures. MAGEEC
was presented at GNU Tools Cauldron – the
annual gathering of GNU tools developers (CC-
licensed video and slides at gnu.org) – this July in
Cambridge, on the Atmel AVR. Since this, further
work has completed the “proof of concept”
framework, which fits both GCC and LLVM
compilers – a working system that currently
awaits further optimisations.

Beyond research
Funded research projects are nice for any start-
up, but a sustainable business demands a choice
of applications to pursue. Beyond the embedded
space, energy consumption is a matter of some
concern in the data centre, where energy bills
exceed hardware costs. Embecosm is working
with a UK-based specialist in infrastructure tools
for data centres and high-performance computing
(HPC),todevelopoptimisationsforbothareas.

And in HPC we see the chance for one
of the most interesting developments:
superoptimisation, developed in the Eighties

by Henry Massalin, finds the shortest program
to compute a function. A promising start for
MAGEEC, but moving to HPC platforms, and
using C5.0 decision tree algorithms for stochastic
superoptimisation, increases the number of
instructions steps that can be optimised, bringing
in the possibility of wholly new algorithms. The
machine learning has applications beyond energy
use, and can also be directed towards smaller
code or faster code.

With regards to last month’s discussion of Indie
Tech companies (“We reject venture capital”),
Embecosm was bootstrapped by the founders
– “Software companies don’t cost much to run,”
Bennett tells us – with some equity about to
transfer to the employees. Bennett has seen
good and bad decisions by VCs in the UK: “They
can destroy value as much as create value,” he
says, but notes that the growth of a services
company doesn’t fit with VCs’ expectations in
the tech sector. Interestingly, he contrasts the
Silicon Valley scene, with it’s “fail fast, fail often”
mantra and strong engineering culture, with the
accountant-dominated VC scene in the UK, which
leads to risk-averse IT start-ups – closing off
much potential innovation.

Look out for Embecosm at FOSDEM, where
James Pallister, NMI Young Engineer of the Year,
presents “Superoptimisation: How fast can your
code go?”

Richard Smedley is a  
Unix and networking jack-
of-all-trades, specialising 
in free and open source 
software
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Staying around the south coast of England after 
last month’s look at the Brighton-based Ind.ie 
Foundation, we travel to the New Forest – an 
unlikely location for a tech start-up, perhaps, 
particularly one working with embedded chips 
so closely associated with Cambridge, with its 
rich heritage from Acorn and the Cambridge 
University Computer Lab. But software 
companies can locate anywhere; even hardware 
companies, if they’re fabless [outsourcing 
fabrication], and Embecosm can be found on the 
high street of Georgian market town, Lymington.

Founder Jeremy Bennett – an alumnus of 
both the Cambridge organisations mentioned 
above – is a prominent member of OSHUG, 
the Open Source Hardware Users Group, and 
involved in the OpenCores project, designing 
RISC-based open source system-on-chip cores. 
But Embecosm’s latest work is on GCC, the GNU 
Compiler Collection, an essential part of the 
embedded developer’s toolchain.

Following research to find if compilers did 
affect energy use – The Computer Journal has 
the peer-reviewed results under open access, 
but the short answer is “yes” – Embecosm, in 

Left The MAGEEC Wand 
is a shield that’s used 
with an STM32F4-
DISCOVERY board
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Jon Masters takes you through a summary of the features inside
Linux 3.18 and the ongoing work for the next 3.19 series kernel

Linus Torvalds announced the release of Linux
kernel version 3.18 in time for the holidays. In his
mail, Linus noted that the previous RC, release
candidate 7, had been “tiny” (in terms of changes
and bugfixes), so it was time to get the final release
out. The latest kernel includes support for storing
AMD Radeon GPU buffers in regular application
memory (building upon similar work done by Intel
for kernel 3.16), and overlayfs (which we have
covered previously), amongst a number of other
less interesting new features. A full summary is
providedat:kernelnewbies.org/Linux_3.18.

GPUbuffersinuserspace
Over the past few years, microprocessors have
evolved into complex System-on-Chip designs
in which processor cores are combined with
other logic onto a single chip. We’ve seen the

Radeon, building upon the userptr infrastructure
thatpreviouslysupportedonlyInteli915graphics.

Lockupsin3.18
Linus wound up releasing 3.18 in spite of the
existence of a known lockup issue affecting a
few developers. This issue was first reported
by Dave Jones of Fedora kernel fame – he was
the original Fedora kernel maintainer and is
still very much involved in that and many other
communities. It was then confirmed by a number
of others, including Jurgen Gross. Originally, the
lockups were happening in 3.18-rc4, but it was
later realised that all kernels since 3.16 exhibited
this problem on the affected machines eventually
(just after potentially many days). Dave began
the process of a “git bisect”, which is a painful
process in which one builds a test kernel, boots
it, records the good/bad result and repeats,
following a binary search process between chunks
of kernel patches to find an offending single bad
kernelchange.

The “lockup” in this case manifests as an NMI
watchdog warning with a backtrace printed by the
kernel. The NMI watchdog is a hardware feature
on modern microprocessors in which the kernel
arranges for a periodic “Non-Maskable Interrupt”
to be generated by special hardware, which
causes a special NMI “watchdog” routine to run
that checks to see whether the kernel is making
progress. If the kernel is stuck in some code path
and not making progress, the system will appear
to be “hung” or “locked up” because it will not be
servicing user applications or performing system
maintenance operations needed for normal
system activity. The mouse will appear frozen
and the system will appear unresponsive. On the
console, the NMI watchdog prints a backtrace
showing exactly what parts of the kernel were
running,andwhereitwasstuck.

Unfortunately, the particular backtraces Dave
was seeing were complex. They were generated by
Dave’s “trinity” code fuzzing tool, which generates

Jon Masters is a Linux kernel hacker
who has been working on 
Linux for some 19 years, since 
he first attended university 
at the age of 13. Jon lives in 
Cambridge, Massachusetts, 
and works for a large 
enterprise Linux vendor, where 
he is driving the creation of 
standards for energy efficient 
ARM-powered servers 

Thekernel column
demise of the conventional PC “North Bridge” 
as it was replaced by on-chip functions. We are 
seeing the demise of South Bridges and Platform 
Controller Hubs (PCHs). We have also seen the 
integration of such features as the GPU (Graphical 
Processing Unit) on-chip. This has been true in 
the mobile space for many years and is becoming 
true in the case of regular PCs, as the graphics 
move from being a part of the external chipset, 
to being integrated onto the same SoC as the 
microprocessor cores themselves.

All of this integration brings with it many 
benefits, including very high bandwidth access 
to main memory and the ability for a truly UMA 
(Uniform Memory Architecture) between the 
microprocessors and graphics processors. In 
other words, the latency (time to access) and 
speed of access to memory is uniform for memory 
that can be shared between the CPU and GPU. We 
have already had designs for many years now in 
which the GPU uses regular system RAM rather 
than its own special memory, but those designs 
typically rely on the GPU having a reserved region 
of system RAM that is dedicated to graphics. Data 
is often copied to/from memory owned by the 
CPU or the GPU, leading to extraneous copies and 
potentially unnecessary overhead. Enter userptrs.

Daniel Vetter posted patches (back in 3.16) 
adding support for “userptrs”, which is a way of 
describing pointers to userspace (application) 
memory regions of paged (virtually addressable) 
memory that can be shared between the CPU 
and the GPU. This allows developers to “exploit 
UMA… in order to utilise normal application data 
as a texture source or even as a render target 
(depending upon the capabilities of the chipset)”. 
As Daniel noted in his original patches, this brings 
many potential benefits, including “zero-copy 
downloads to the GPU and efficient readback 
making the intermixed streaming of CPU and GPU 
operations fairly efficient”. Linux 3.18 equalises the 
playing field between Intel- and AMD-based PCs 
with support added by Christian Konig for AMD 
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random calls into the kernel precisely to trigger 
such hangs and other nasties from bad and 
buggy kernel code, and usually manifested as a 
single core being stuck waiting for an IPI (Inter-
Processor-Interrupt) that never comes. After 
a while, all of the cores in the machine become 
“wedged”, as Thomas Gleixner described it. The 
problem is not fully resolved as of writing, but 
it is believed by Linus to be a bug in the kernel’s 
hr_timer (High Resolution Timer) code causing 
an infinite loop to be entered by one processor 
under a rare and bizzare situation in which the 
proessor’s built-in low resolution TSC (Time Stamp 
Counter) – known to be non-monotonic, or in other 
words not incrementing reliably, under certain 
circumstances – checks out as reliable, but the 
HPET (High Precision Event Timer) is actually not 
fully monotonic.

The problem is still under investigation by some 
of the leading developers because it is both a rare 
bug, taking days to reliably test fixes, and affects 
only certain hardware. Thus far, many guesses 
and hypotheses have been tested, and the latest 
suggestions derived are based upon Linus’ 
intuition from code inspection after asking “What

could theoretically trigger this scenario?”. It will 
be interesting to learn what the actual cause was. 
In the meantime, the vast majority of users are 
unaffected by this rare bug and have a shiny new 
Linux 3.18 kernel to play with over the holidays.

Ongoing development
Alan Tull (Altera) posted a patch series entitled 
“FPGA Manager Framework” that aims to 
provide a generic, abstracted mechanism for the 
management and configuration of FPGA (Field 
Programmable Gate Array) programmable logic 
devices that are increasingly a part of modern 
system designs. FPGAs allow for field upgrades of 
certain hardware logic designs and are often used 
in high value, complex, fast-to-market solutions. 
A generic framework is always the way to go when 
faced with a zoo of different vendor options.

Joe Perches began an interesting conversation 
entitled “Side-effect free printk” in which he 
proposed a cleanup to those cases throughout 
the kernel where code will occasionally provide 
a printk-driving macro that outputs diagnostic 
information while also performing some other 
(potentially unnoticed) side effect, such as 

modifying the system global state. The suggestion 
was that Coccinelle, which is a tool capable of 
performing semantic analysis of code to determine 
what it really means to be doing, could be modified 
to catch such cases. The discussion even ended in 
a proposal that “printk” go away and be replaced in 
the kernel one day with a standard “printf”.

Jike Song (Intel) announced the latest version of 
“XenGT”, Intel’s “Mediated Graphics Passthrough 
Solution”. It enables hardware-optimised/assisted 
virtual GPU instances to be provided to virtualised 
guest machines. Currently, support is only 
available for the Xen Hypervisor, and is presumably 
something that will be used by Amazon EC2.

Finally this month, Sash Levin posted a patch 
enabling support for the in-development GCC5 
(GNU Compiler Collection 5) toolchain. It feels 
like only yesterday that we were building kernels 
with GCC2.95, but that turns out to be more than 
a decade ago. Time flies when you’re having fun 
in Linux land – don’t miss our 2014 Kernel Year in 
Review in next month’s issue!

“Linus wound up 
releasing 3.18 in spite of 
the known lockup issue”

+44 (0)870 766 7756
2ndQuadrant.com/safety_net

Who else can offer a response within 15 minutes?

We offer unrivalled around-the-clock backup
to PostgreSQL users. Platinum Support

provides complete peace of mind.

OUR 24/7 SUPPORT IS
THE ULTIMATE SAFETY NET

WorldMags.netWorldMags.net

http://worldmags.net/


Feature

www.linuxuser.co.uk16

Discover the best free

software in every category and

see what you should be using this year

WorldMags.netWorldMags.net

http://worldmags.net/


www.linuxuser.co.uk17

UltimateDistro&FOSSGuide2015

FEATURE
Discover the best free software in every category

An everyday distro is quite a broad 
thing; in this context we mean 
the kind of operating system you 
can use for just about anything 
and everything without really 

specialising in one specific area. Something that’s 
easy to use and its supplied tools aid your use of it.

This is exactly the point where elementaryOS comes 
in. Aiming to be easy to use for people of all skill levels,
elementaryOS is a beautifully designed distro that
has had a lot of care put into it. Using an Ubuntu LTS
as a base and cribbing from a lot of existing design
decisions, elementaryOS is hardly a completely
original Linux distribution.

What makes elementaryOS unique is its use of
these design aspects and design decisions, putting
together a wholly new desktop and distro experience
that you can’t find anywhere else without some

serious customisations on the user’s part. It’s the
best of every world for people who prefer using a fully-
feature graphical desktop, and it works extremely well
on new and modern systems.

The wording on the website is inclusive and friendly
to newcomers as well – not once is there mention of
Linux or distribution, instead using wording familiar
to everyone and rightfully referring to elementaryOS
as a whole as an operating system. This kind of
friendliness and familiarity is translated to the
desktop, from a simple dock bar that grants access to
important programs from the moment you start using
it to an applications menu reminiscent of modern
smartphone design.

The stable Ubuntu base also grants access to an
unprecedented level of packages and other desktop
types if you want something a little different to
elementary’s offering. It’s a great first distro for people
who want to make the switch to Linux as well.

Elementary OS 

Is 2015 the year of Linux? Or is it the year 
we stop claiming that? Either way, there are 
already plenty of choices for your day-to-day

Linux Mint
Another fi rm favourite as 
an everyday distro, Linux 
Mint would have taken this 
category by storm once 

upon a time due to excellent design 
over two fantastic desktops on top of 
an excellent distro.

Ubuntu
Ubuntu is probably the 
most popular distro in 
the world, or at least the 
most well-known, which 

means a lot of software supports it and 
not other distros. You can customise it 
anyway you want off of its core base.

Mageia
Mageia is a very user-
friendly spin on the 
Mandriva family with 
some excellent apps for 

controlling just about every aspect 
of the distro along with other smart 
design choices. It’s been brought back 
into Mandriva but is still great.

LibreOffice
The offi ce suite 
that has far 
superseded 
its originator, 

LibreOffice can handle 
all your word processing, 
spreadsheeting and 
presentation needs extremely 
well with a selection of 
excellent software.

Firefox
Once again 
the king of the 

rowsers, with 
alf a billion users 

around the world, Firefox has 
privacy and customisability 
in mind with its design. Due to 
some excellent cross-platform
tools, you can use it wherever 
you want.

Thunderbird
The email 
counterpart 
to Firefox has 
remained a very 
l client on any 

operating system for a long 
time. With a great range of add-
ons and extensions, you can 
have it work exactly as you’d 
want it to.

Cinnamon
The desktop environment 
originally made for Linux 
Mint, Cinnamon uses a more 
traditional desktop layout 
and a lot of common sense 
design choices and workfl ow 
methods that make the most 
of modern tech and traditional 
ideas.It’s an improvement on 
many default desktops.

Shotwell
Excellent photo 
management 
software used 
by a lot of distros 

by default, it even has some 
basic support for RAWs. You 
can perform batch operations 
to tweak colours and lighting, 
or just organise photos into 
specifi c tags.

Above Elements like the dock and 
window styling will look familiar

Above The simple, searchable applications menu 
takes design cues from mobile operating systems
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You can define lightweight in a 
number of ways these days. While 
the graphical software part of 
a distro itself can be the most 
resource intensive, the core kernel 

and behind-the-scenes packages can also take 
power away from CPU cycles. While Lubuntu and 
other normal Linux distros running LXDE don’t do 
much to the core of their operation, merely running the
desktop itself can be a huge relief on some systems.

That’s why we’re awarding Lubuntu this prestigious
prize. While we’re not the biggest fans of Unity, the
distribution underneath the desktop environment is
an incredibly solid and relatively easy-to-use system

that a good desktop environment can really make
the most of. LXDE is not only extremely light – it uses
78 MB of RAM compared to XFCEs 89 MB – it’s also
(very importantly) as fully-featured as most modern
desktops. Add this to Ubuntu’s impressive software
and packages and you’ve got a lightweight distro that
doesn’t sacrifice any usability and still has access to all
your favourite software.

As for lightweight software, Lubuntu comes with
quite a different selection of default apps compared to
its vanilla counterpart. A smattering of the basics such
as Firefox, Pidgin and Abiword are all you’re presented
with. It’s enough to get you started and thanks to
access to the full Ubuntu repos you can then start
building up your system with some of the excellent and
lightweight apps that Linux is known for.

It’s definitely not the lightest distro around but
it’s certainly the best distro that comes under the
lightweight banner.

Lubuntu

A lighter Linux distro can help you get the most 
out of an older or underpowered system by 
using relatively fewer resources

wattOS
A very lightweight 
and speedy operating 
system that aims to 
do two things: boot to 

desktop very fast and also save you 
electricity, either plugged in or on 
the battery. It does both of these 
exceedingly well.

Puppy Linux
Puppy Linux lets you teach 
an old dog new tricks – it’s 

pecifi cally designed 
r older systems and is 

extremely resource friendly. It can live 
in a very small amount of RAM yet still 
includes a very functional system.

Porteus
A very fast live distro that 
takes up only 300 MB of 
space, and is optimised 
to run from live media as 

well. You can add modules for extra 
software if needed, making it a very 
customisable distro.

Audacious
Very lightweight 
and very fast, 
Audacious is the 
defi nitely the 

best audio player for those on 
a resource budget. It hooks 
into notifi cation centres 
of most major desktops as 
well, allowing you to control 
it better.

Midori
Midori teeters 
on the edge of 
being just a bit 
too lightweight 

to be as useful as some of 
its peers, but it managed 
to maintain a number of 
excellent features to make 
browsing the Internet with it 
acceptable in 2015.

CMPlayer
A lightweight 
video player that 
still has a fairly 
decent interface 

and no need for mucking 
around in the command line, 
it will play all the media you 
need as long as you have the 
right codecs and backends 
installed.

Geany
A text editor with 
IDE features 
that is popular 
among those 

with a few small projects on 
the go. It’s easy enough to 
switch between the two types,
meaning you can use it for your
day-to-day text editing before 
going full developer.

Enlightenment
A window manager 
or full desktop 
environment, 
Enlightenment 

is an incredible fl exible and 
lightweight framework loved 
by hardcore users. It’s rarely 
used as a default desktop, but 
give it a go if you’re on the hunt 
for something different.

Above While minimal, the LXDE 
desktop styling is  very smart

Above Lubuntu has an excellent Software Centre 
to make package downloads easier
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When it comes to media and 
other forms of entertainment 
consumption via computers, one 
of the most recognisable names 
in existence is XBMC. Very likely 

because of its quite redundant legacy naming, it’s 
unfortunately dropping the well-known branding in 
favour of new name Kodi. What’s this all got to do with 
entertainment distros though?

Well the devs behind Kodi also make the excellent 
OpenELEC, a Linux distro optimised for a number of 
different hardware types to offer the best possible 
Kodi experience. Not only does it work on specialist 
hardware such as the Raspberry Pi, Apple TV and 
some other hardware ideal as HTPCs, but you can 
also get generic PC builds for x86 and x64 systems.

OpenELEC takes up only a tiny amount of your fi le 
system while still offering a full version of Kodi. This 
means you can use any remaining storage to keep 
media local, such as your party playlist, if that’s your 
kind of thing, however you can still stream your media 
from any other computer set up to share it. Setting up 
these shared folders in Kodi is quick and simple, and it 
even scrapes together information on the fi les to make 
navigation easier.

There are also plenty of add-ons that allow you to 
stream media for many online video sources, as well as 
recently-added native Live TV viewing and recording – 
the latter being a better use for your hard drive space.

For both TV and PC, this is an excellent way to 
consume media in almost any situation, with plenty of 
codecs and online features.

OpenELEC

Here are your best distros for making custom 
systems to play all your media, either on a TV 
or just for better navigation while at your desk

GeeXbox
A direct alternative to 
OpenELEC that gives you 
a little more choice for 
how you set up a HTPC. It 

hasn’t had any new development for 
about a year now, but that’s nothing to 
worry about as it’s still excellent.

Ubuntu
When it comes to being 
an entertainment distro, 
Ubuntu’s strength is its 
supreme list of packages. 

You can set up XBMC/Kodi, Plex, Myth 
or just plain video and music players on 
Ubuntu of any type.

AVLinux
Not for playing back 
your media per se, AV 
Linux is an excellent 
way for you to actually 

create audio and video yourself, 
thanks to a custom kernel and great 
package selection on a live CD or live 
USB stick.

Kodi
Previously 
XBMC, Kodi 
Entertainment 
Center is the 

premier media PC software 
around. It’s the software 
behind OpenELEC and it can 
be used for simple music and 
video playback, or streaming 
services and recording live TV.

VLC
An extremely 
powerful yet small
piece of software 
that can not only 

play just about any form of 
media, but also send, receive 
and record network streams. 
It’s very customisable and easy
to use even if you don’t want to
stream your desktop.

Clementine
The most fully-
featured audio 
player around, with
incredible library 

and playlist management and 
an excellent interface to boot. 
It also has a smart playlist 
that will build itself on the fl y, 
however it doesn’t run well on 
older systems.

Nuvola
One of the 
problems we 
have found with 
browser-based 

streaming is that we cannot 
control playback with media 
keys or hotkeys. Nuvola allows 
you to keep all your streaming 
audio in one place and, more 
importantly, control it.

GIMP
The powerful 
image manipulator 
that is probably 
the best open 

source has to offer, GIMP can 
even challenge Photoshop 
thanks to its array of excellent 
features and tools – it even has 
a more straightforward naming 
convention in places.

Above OpenELEC claims to set up 
your media box in 15 minutes

Above There are some customisations you can 
make, as well as add-ons to install
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Arch has never been a distribution to 
pander to the common denominator. 
While its contemporaries add user-
friendly wizards and hand-holding 
installation packages, Arch dumps 

the newcomer to a console session and leaves them 
adrift with little more than a Wiki page for company. 
For beginners, simply getting Arch installed can seem 
like a major achievement – but beginners are most 
certainly not Arch’s target market.

Once it’s installed, Arch reveals its true potential. 
It allows the more technical user to install only 
the packages required for day-to-day work for 
guaranteed zero bloat, with all the benefi ts to 
performance, stability and your ability to concentrate 
that this implies. Tweaking your Arch install can 
become obsessive, but once it’s set up to your liking 
you can expect a smooth ride.

Arch is certainly not a distribution for beginners, but 
those with Linux experience will find plenty to like about 
it. It has an active community, albeit one which can be 
unwelcoming to beginners, boasts a great package 
selection for even some of the more esoteric tools in a 
developer’s arsenal, and promises to provide an easily-
customised environment tailored specifically to your 
individual needs.

A rolling-release development methodology means 
that while installation may be painful it’s a one-off 
experience, and users are guaranteed to be working on 
the latest available tools and resources. There’s a good 
reason Arch and its derivatives are popular among 
Linux kernel developers as well as those who write 
software for other platforms.

Finally, Arch has an ace up its sleeve for those 
targeting Arch itself with their creations: the Arch Build 
System. Designed specifi cally for Linux developers, 
the ABS offers the ability to create, customise and 
distribute packages into Arch which are built directly 
from source. Based heavily on the BSD ports system, 
ABS offers automation for tasks other distributions 
require developers to perform by hand.

Arch Linux

With Linux proving a popular platform for 
development work, which is the best of the 
bunch for getting your code on?

CrunchBang
A Debian derivative, 
CrunchBang uses the 
lightweight Openbox 
window manager to be 

as distraction-free as possible and 
offers a good balance between the 
performance and fl exibility of Arch and 
the shallow learning curve of Ubuntu.

Gentoo
Like Arch, Gentoo features 
a BSD ports-like package 

anagement system 
ubbed Portage, and a 

release system ensuring users install 
the latest packages compiled from 
source with per-distro optimisations.

Ubuntu
Often derided for 
Canonical’s treatment 
of the wider open-
source community, 

Ubuntu nevertheless promises wide 
compatibility backed by the option of 
commercial support contracts.

Above You can install just the 
tools you need for zero bloat
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Eclipse
It might lack 
compatibility with 
the GNU General 
Public Licence, but

the Eclipse Public Licensed 
Eclipse IDE is a powerful tool. 
Based on IBM’s Visual Age, 
it supports most common 
programming languages you’ll 
be working with.

VirtualBox
While the 
GPL-licensed 
VirtualBox OSE 
build only provides 

virtualisedUSB 1.1 support, its 
other features make it a great 
way to run alternative operating
systems on top of userspace 
Linux; ideal for testing your 
code on other platforms.

Git
Born of a copyright
confusion that 
surrounded 
BitKeeper, Git is 

the distributed revision control
system of choice for kernel 
developers. It allows for easy 
collaborative working with 
plenty of ways to track bugs 
added in later code revisions.

Vim/EMACS
Did you really think we were 
going to get involved in this 
debate? A good text editor 
is the programmer’s best 
tool, but we’re staying on the 
fence with this one. Whether 
you’re an acolyte of Stallman 
and Steele or a proselyte for 
Moolenaar, use whichever of 
these works for you. 

GNU Debugger
The standard 
debugger for 
GNU/Linux, GDB’s 
capabilities 

extend beyond the obvious 
with support for programming 
languages ranging from Free 
Pascal and Ada through to 
Objective-C and Java. We 
recommend giving it a try.
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When it comes to desktop Linux 
distributions for the enterprise 
crowd, there are two names that go 
toe-to-toe: SUSE and Red Hat. Both
offer distributions for the desktop

and server specifically marketed as ‘Enterprise Linux’,
and both back up their offerings with a wealth of
commercial support.

With customers as varied as the London Stock
Exchange and Office Depot, SUSE Linux Enterprise
is extremely popular. Features like SUSE Manager,
which provides automation of server management,
and SUSE Cloud, providing OpenStack-powered local
cloud infrastructure, make it easy to see why.

Enterprise users typically need support, which is 
– naturally – where SUSE makes its money. As well 
as direct commercial support, the company offers 
various consultancy services including SUSE Assist.
SUSE Assist, the jewel in SUSE’s support crown,
offers on-site services from a certified professional
for companies that can’t afford to have a specialist on
their staff.

As well as its Desktop and Server variants, SUSE
Linux Enterprise comes with the option of add-on
extensions, including those that make it suitable
for use in point-of-sale environments and high-
availability extensions where required along with
real-time and thin-client variants.

Stability and support do come at cost to flexibility,
however: compared to the community-driven
OpenSUSE, SUSE Linux Enterprise has fewer
packages available by default, removing many
of the packages that aren’t well-suited to a more
professional environment.

The final tick in the box for SUSE is its SUSE
Studio platform, which provides a means for users
– Enterprise or otherwise – to customise Linux
distributions and create everything from Live CD
images to VirtualBox images and even Amazon
Elastic Compute Cloud (EC2) instances tailored to
their needs.

While SUSE is our pick at present, it continually
trades places with Red Hat as the two attempt to out-
do each other; before committing to one, be sure to
check out what the other’s offering too.

SUSE Linux Enterprise Desktop/Server

For companies, Linux can signifi cantly reduce 
the total cost of ownership of IT infrastructure, 
but which distribution stands out?

Red Hat Enterprise
Like SUSE, Red Hat offers 
its Enterprise Linux variant 
in server, desktop and 
specialist variants, and 

boasts a healthy client list including 
ETH Zurich. Support is  plentiful, 
and the company operates training 
facilities throughout the world.

OpenSUSE
OpenSUSE is the 
community-driven, 
fully-open variant of SUSE 
Linux. Sponsored by 

SUSE, OpenSUSE requires no support 
contracts or licensing and often 
provides newer features.

Ubuntu
Like SUSE and Red Hat, 
the company behind the 
software – Canonical – 
offers varying support 

contracts and training options, 
while its software compatibility is 
top-notch.

Puppet
An open-source 
configuration 
management 
utility designed 

tosupportheterogeneous 
networks of Unix-like and 
Windows machines,  Puppet is 
a powerful automation tool for 
sysadmins of Enterprise-class 
infrastructures.

Chef
An alternative to 
Puppet, the Ruby- 
and Erlang-based 
Chef integrates 

wellwithcommercial cloud 
environments including 
Amazon’s EC2 and Google’s 
Cloud Platform, and works as 
a local install for managing 
internal infrastructure. 

Docker
Docker provides 
the ability to 
easily and 
quickly deploy 

applications inside isolated 
software containers on Linux. 
Compared to a traditional 
virtual machine, a Docker 
container has signifi cantly 
lower overheads.

Lynis
Designed for those who 
take a proactive approach to 
security – but, it has to be said, 
a handy tool for the black-hat 
crowd as well – Lynis provides 
a means to audit Linux and 
other Unix-like systems 
for security vulnerabilities, 
and can also check for 
confi guration errors.

SUSE Studio
While SUSE Studio 
is most commonly 
used by the SUSE 
and OpenSUSE 

teams, its ability to customise 
and deploy operating system 
images can be used with any 
Linux distribution and can 
make a system administrator’s 
job signifi cantly easier.

Above SUSE is a highly curated 
distro, tailored to its needs
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For years, BackTrack Linux was 
the king of Linux distributions 
for those doing security audits 
and penetration testing. In 2013, 
however, the project was forked into 

Kali Linux. Created and maintained by Mati Aharoni 
and Devon Kearns of Offensive Security, Kali is 
a ground-up rewrite of BackTrack and a worthy 
successor to it.

Based on Debian, rather than the Ubuntu origins 
of its predecessor, Kali includes pre-installed 
copies of the most popular security utilities, 
including network sniffer and analyser Wireshark, 
port-scanning tool nmap, password cracker 

John the Ripper and even the Aircrack-ng suite 
for penetration testing of wireless networks. Its 
repositories have plenty more choices available, in 
addition to more sedate applications and utilities.

Where Kali differentiates itself from the 
competition is in compatibility: as well as 32-bit 
and 64-bit x86 hosts, the team behind it have 
worked hard to bring Kali to the more popular 
ARM-based platforms out there. Builds are already 
available for devices as diverse as the Raspberry 
Pi and Samsung Chromebook, with more builds 
arriving on a regular basis. Considering the very 
low cost of some of these devices, Kali’s support 
helps lower the barrier to entry considerably 
over distributions which require more expensive 
hardware to run.

Perhaps the most impressive compatibility 
feature, however, is a Kali sub-project dubbed 
NetHunter. Currently available exclusively for 
Google’s Nexus Android smartphones and 
tablets, Kali NetHunter provides various wireless 
penetration testing tools usable directly from the 
device – a great tool for discreet testing without 
having to lug an all-too-obvious laptop around.

Combined with options to install to a hard drive 
as well as run from memory and an attractive 
desktop which lends itself well to every-day use, 
Kali is the obvious choice for anyone with an 
interest in network security – despite its reputation 
as a script-kiddie’s play-thing, it’s actually pretty 
tight on the security front.

Kali Linux

While the mainstream media worries its 
readers silly over black-hats, security-focused 
distributions are a vital tool for the good guys

BackBox Linux
For those who don’t need 
ARM support, the x86-
only BackBox is a great 
alternative. Based on 

Ubuntu and featuring the lightweight 
Xfce window manager, BackBox is 
powerful yet attractive and comes with 
a selection of pre-installed utilities.

Wifislax
For penetration testing of 
both wired and wireless 
networks, the Slackware-
based Wifi slax is brilliant 

thanks to integration of many unoffi cial 
hardware drivers and fi rmwares not 
normally part of the mainline kernel.

REMnux
REMnux specialises in 
reverse-engineering 
of malicious software. 
Tools are provided for 

memory investigation and analysis of 
various executable formats as well as 
documents and even web content.

Lynis
Created by Michael Boelen, 
the author of Rootkit Hunter 
(rkhunter), Lynis is a fully open 
security audit tool. As well 
as checking for vulnerabilities, 
Lynis has the ability to fi nd 
misconfi gurations with 
reports that can prove to 
be extremely useful when 
hardening a system.

nmap
A tool so famous 
it ended up with 
screen time in The
Matrix Reloaded, 

Fyodor Vaskovich’s (real name 
Gordon Lyon) nmap should 
have a place on every system. 
Its rapid network mapping is 
incredibly fl exible and can be 
individually tailored.

OpenVAS
The Open 
Vulnerability 
Assessment 
System (OpenVAS)

started life as a fork of Nessus 
under the name GNessUs. 
Now, it’s one of the leading 
vulnerability scanning and 
management tools – and it’s 
entirely free and open-source.

Wireshark
While Wireshark 
– formerly 
Ethereal – has 
its competitors 

in the packet-sniffi ng arena, 
its friendly user interface and 
powerful analysis and fi ltering 
tools are second to none. 
Wireshark is useful for general 
network diagnosis as well.

Metasploit
This framework 
is invaluable 
for penetration 
testers. When 

a scan has revealed a 
vulnerability, Metasploit 
can attempt to exploit said 
vulnerability; proving or 
disproving its existence quickly 
and easily.

Above Kali has everything you 
need for full security testing
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Privacy can be extremely important 
on the Internet, and it’s only going to 
become more of a concern as time 
goes on. With more ways to leave 
your trace on the Internet, and more 

companies wanting your details to sell you ads, it 
can be tricky to remain truly anonymous. This can be 
essential for some people – whistleblowers, victims 
of stalking and people writing unpopular opinions on
Twitter. It can also be handy for just buying a gift for
your other half to avoid the inevitable targeted ads
that an incognito mode won’t stop.

Tails can help you with all of this, and makes it
fairly easy to do in the process. It manages this
through many careful layers of security and privacy
considerations – firstly, the entire system runs

in RAM and does not use any disk-bound swap
partition. The RAM is then completely written over
when Tails is shut down, leaving no trace of what you
were doing or using.

All of its networking is run through Tor, so your IP is
masked behind at least a dozen encrypted servers.
Failing that, the default is the Tor browser, which
also has the same software, meaning that whatever
you’re looking for, it won’t get traced back to you. You
can also use secure chat clients to keep your location
safe, there’s PGP email support built-in so you can
send private mail and there’s also just a full suite of
normal programs like LibreOffice and GIMP, so you
can use the distro in any other way.

You can install Tails, but it’s designed to be live
booted and that will guarantee maximum privacy at
the same time. Give it a go today to find out just how
easy it is to remain anonymous.

Tails

Stay private and keep your information safe 
with these Linux distros specially built to put 
your mind at ease when working online

iprediaOS
An alternative to Tails that 
relies more on the I2P 
network than Tor, yet still 
provides an environment 

where you can stay completely 
anonymous. It’s also live, so you can 
test it out before committing to it.

Whonix
A very different private 
distro, anonymously 
connecting  you online via 
an anonymous terminal 

and anonymous server, giving two 
levels of security to maximise privacy 
and stop any incoming attacks.

Liberte
A Gentoo-based 
Tails alternative 
that’s not had much 
development recently 

but is still extremely private and 
very secure. It uses Tor and other 
software to keep the user safe from 
prying eyes.

Tor
In the movie 
Sneakers, an 
intrepid group of 
Bay Area hackers 

bounce their signal off multiple
servers and satellites to avoid 
detection. Tor is essentially 
this, sending your requests 
through several secure and 
encrypted servers. 

Tor browser
Built using 
Firefox and Tor, 
using the Tor 
browser is an 

easy way to stay completely 
anonymous online without the 
need for booting into a private 
distro. It’s so good its used by 
default in Tails to make sure 
you stay private.

ClawsMail
This is a PGP 
encryption 
for your email 
clients, including 

Thunderbird, that lets you send
messages in confi dence. It 
also works on its own, just in 
case you want to leave even 
less trace of its existence on 
your system.

KeePassX
Manage your 
passwords with 
KeePassX, the 
cross-platform 

password manager. It allows 
you to store a lot of data in a 
highly encrypted database that
can only be accessed via your 
password – once it’s accessed,
you can even search it.

Florence Virtual 
Keyboard

A virtual keyboard 
that avoids 
any keylogging 
programs to 

make your computer just that 
little more secure. It can also 
be used if your keyboard is 
missing and broken, and is 
extensible and customisable.

Above Run Tails from a disc or 
memory stick to get the best use

Above All traces of user activity are removed as 
part of the shutdown process
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Named for the speedy Gentoo 
penguin, Gentoo and Arch have long 
been rivals. Both offer a true rolling-
release development methodology, 
meaning that the latest updates 

are brought to the entire user base simultaneously – 
ensuring that no installation is ever out of date, and that 
installation need only occur once – and both feature a 
BSD-inspired ports-like software distribution platform.

For the Linux purist, the hands-off approach of Arch
is likely to appeal, but for the average user Gentoo is
a gentler introduction to the world of rolling releases.
First released back in 2002, the distribution has a
considerable fan base who appreciate the team’s still-
rare approach todevelopmentandsoftwarereleases.

The other main advantage to running Gentoo is that
its software is compiled from source directly on the

user’s system via the Portage manager. This means no 
waiting for package maintainers to build and upload 
a package for your platform, and that the software 
which gets installed can be optimised for your specific 
processor architecture – enabling performance boosts 
where generic compilation would drain power from the 
system. The trade-off, of course, is that compiling from 
source typically takes longer than simply installing pre-
compiledbinariesfromapackagearchive.

Like Arch, Gentoo’s installation process has been 
tricky – although plenty of community help is available 
in documentation, IRC channels and mailing lists – but 
the relatively recent release of a Live USB variant makes 
it far easier to try. While its popularity has waned in 
recent years, Gentoo remains a great choice for anyone 
who wants a highly customisable system, and while it 
can be tricky to install it’s a process that – in theory – 
shouldonlyeverhavetohappenonce.

Gentoo

For those who don’t like to be beholden to 
formal release schedules, rolling-release 
distributions promise to never get out of date

Sabayon
A Gentoo variant, 
Sabayon retains the 
rolling-release ethos but 
is a lot more welcoming. 

Designed to work out-the-box, 
Sabayon loses a little in fl exibility 
compared to its upstream parent but 
is still a powerful distribution.

Arch
Arch can be unwelcoming 
to newcomers; fi rst boot 
drops the user at a console 
session and installation is 

a process of following the instructions 
on the wiki. Once installed, though, it’s 
lean, fast and extremely flexible.

Aptosid
Aptosid offers a familiar 
environment and rolling-
release development. 
Taking Debian’s unstable 

branchasitsparent, Aptosid includes a 
custom kernel and retains compatibility 
with Debian’s Free Software guidelines.

GIMP
The open-
source answer 
to PhotoShop, 
the GNU Image 

Manipulation Program has 
recently introduced a single-
window mode to combat 
criticisms of its unfriendly 
userface, bringing its power to 
a new audience.

Audacity
Supporting 
multi-track mixing
and with more 
filters and utilities 

than you could imagine using, 
Audacity helps prove that Linux
is no slouch when it comes to 
creative work and that it can 
hold its head up there with the 
proprietary platforms.

Firefox
Although under 
fire for perceived 

loat – ironic, 
onsidering the 

project was founded to deal 
with perceived bloat in the 
Netscape browser – the 
Firefox browser, now on 
version 34, remains a popular 
choice among users.

LibreOffice
Created following 
Sun Microsystems’
acquisition of 
OpenOffi ce.org, 

The Document Foundation’s 
LibreOffi ce is now the default 
in many distributions, offering 
features and compatibility 
to please even the biggest 
Microsoft Offi ce fan.

VLC
The strength of 
VLC lies in its 
fl exibility. As well 
as the ability to 

play almost any audio or video 
format, it supports streaming 
over the network and the 
ability to record from various 
sources – including capturing a 
live view of your desktop.

Above Installation is slower but 
gives you better-optimised apps

Above Support forums and an IRC channel are 
linked right from the desktop
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Knoppix is still one of the premier 
live distros, although competition 
has become fierce with other distros 
popping up that add something 
different to the mix. Knoppix has 

remained popular thanks to some core design choices, 
while updating in other areas to keep with the times.

Knoppix positions itself as a showcase of everything 
that open source has to offer, and depending on what 
version of the distro you get, this can translate to having 
access to just about every known FOSS available 
on Linux without the need to install them – it has 
everything and the kitchen sink.

For having quite a lot of software, Knoppix boots and 
runs fairly fast. This is due to the way all the software is 
compressed and decompressed ‘on the fly’, allowing for 
2 GB of the usual DVD to contain up to 9 GB of software 
that can be used at any time. Knoppix also has several 
custom boot options on a cheat sheet that will let you 
boot with different sound or display options, and even 
boot into the special ADRIANE interface for those who 
are visually impaired. Knoppix can be very handy to have 
installed onto a DVD or USB storage if you’re regularly 
needing to quickly boot into Linux for some reason on 
various computers. It’s not the best for sysadmin work, 
but it can do many other Linux-only computing tasks.

Knoppix

The best live Linux distros you can boot up 
from portable media without installation

Wicd
An excellent and easy to 
use networking utility 
that can be used for both 
wireless and wired, it 

makes connecting to and managing 
networks easy, in the past we’ve had it
win our network manager group test.

Clonezilla
The best way to clone 
your hard drive, Clonezilla 
supports full hard drives as
well as partitions and can 

then be used to restore disk images in 
the future. It can be used on its own but
it’s best to use the live version.

TestDisk
If your backups have 
failed or something else 
has gone horribly wrong, 
TestDisk can recover your 

data from a hard drive. It supports all 
major fi le system types and works from 
the terminal.

GParted
Format, edit, resize and 
basically do anything 
you want with your hard 
drive and partitions using 

GParted. It’s included on most live CDs 
because it’s excellent at doing this task 
and is also easy to use.

Puppy Linux
A very special and tiny 
distribution that, while 

ery light for normal 
omputers, is best 

suited for giving ancient PCs some 
usefulness. It’s based on Ubuntu 
usually, with a quite custom kernel 
and a different set of packages.

WebConverger
WebConverger allows 
you to set up a dedicated 
web kiosk for something 
like an Internet cafe, 

running a modified version of Firefox.

Porteus
A very fast live distro that takes up only 
300 MB of space, and is optimised 
to run from live media. You can add 
modules for extra software if needed.
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We speak to Jim Zemlin and certifi cation 
experts at The Linux Foundation to fi nd out 
more about its acclaimed SysAdmin exam 

– and how you can pass it with fl ying colours
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Linux continues to grow as industry after
industry demands faster, more complex
technologies to support them. Linux adapts
faster than any other operating system because
it is open source, built by a global community
of thousands of developers and companies.
From mobile and embedded devices to cloud
computing, supercomputers and consumer
electronics, Linux is the fastest-growing platform
in the world.

So it should be no surprise that we need more
qualified systems administrators and engineers
who can support Linux-based systems and
enterprises. In fact, our need as an industry is
desperate and the Linux Jobs Report underscores
this need year after year, reporting that nine out
of ten managers are hiring Linux talent every year
but that most are having a difficult time finding
qualified pros. In the latest Linux Jobs Report
(bit.ly/12yeyfq), 86 percent of Linux pros said
that knowing Linux has given them more career
opportunities. 64 percent said they chose to work
on Linux because of its pervasiveness in modern-
day technology infrastructure.

To address this industry shortfall in the number
of qualified Linux professionals that are available
to hire, this year The Linux Foundation launched
a new accreditation scheme that formalises the
Linux SysAdmin and Linux Engineer roles and

provides a standard by which potential employees
can be measured. Consisting of two qualifications
– Linux Foundation Certified SysAdmin (LFCS)
and Linux Foundation Certified Engineer
(LFCE) – the program centres around an online
examination for each that requires candidates
to demonstrate their knowledge and skills in a
practical manner that is more relevant to the
realitiesofthejobsinquestion.

The $300 exams are performance-based,
testing candidates’ proficiency with the command
line through a browser-based terminal emulator.
Being browser-based, these exams can be
taken on any computer and at any time – a key
advantage of the accreditation scheme – and are
moderated in real time by means of a webcam
connection between the candidate and an exam
invigilator, with a two-hour time limit for the exam.
Furthermore, the exams are distro-agnostic –
candidates can choose to sit the exam in Ubuntu,
openSUSEorCentOS.

Upon completion of the exam, successful
candidates are awarded a digital badge – one of
the two shields seen in the System Administrator
and Engineer boxouts below – which can be
displayed on CVs, portfolios, personal websites,

Letter from The 
Linux Foundation

The demand for Linux talent is real 
and growing. Linux is now prevalent 
in highly signifi cant areas such 
as the cloud, servers, mobile and 
the Internet of Things, in addition 

to sometimes less visible but extremely 
pervasive areas including embedded devices, 
supercomputers and the automotive industry.

As demonstrated by the annual Linux Jobs 
Report from The Linux Foundation and Dice.com, 
77% of hiring managers had ‘finding Linux talent’ 
on their list of priorities in 2014, up from 70% a year 
earlier, and 46% are beefing up plans for recruiting 
Linux talent, up from 43% in 2013. However, 
many organisations in the Linux community have 
reported difficulty in not only finding qualified 
candidates, but finding enough professionals 
looking for these positions to begin with. 

This is why in August 2014, after two years of 
research and consultation, The Linux Foundation 
launched its fi rst ever certifi cation exams for 
SysAdmins and Engineers. These exams are 
distribution-neutral and available to take at any 
time, from anywhere with a webcam and Internet 
connection, providing access to many people 
around the world who could not previously 
receive a certifi cation simply due to geographic 
constraints. Coupled with the Foundation’s 
existing training efforts, including the wildly 
popular and free Introduction to Linux course on 
edX, the certifi cation program strives to increase 
the available pool of Linux talent and provide 
hiring managers with a clear way to determine if a 
candidate is qualifi ed for a given position.

In just a few months, several thousand people 
have taken or registered for a Linux Foundation 
certifi cation exam. This has also prompted many 
professionals to brush up on their SysAdmin 
skills by registering for the Foundation’s LFS220, 
a Linux System Administration course, which 
is now bundled with a SysAdmin certifi cation 
exam at the end. And to help enable even 
more professionals to take advantage of the 
opportunity to become certifi ed, in January 
2015 The Linux Foundation will launch a self-
paced preparatory course for the SysAdmin 
certifi cation exam, offering the same content at 
a lower price and more convenient format.

There is still more work to be done, but 
training new Linux professionals and certifying 
them to demonstrate their talent and abilities to 
employers is one step in meeting the needs of an 
expanding and diversifying community. Judging 
by the growing interest and involvement in Linux, 
the future looks bright indeed.

– Clyde Seepersad 
General Manager of Training & Certifi cation

Engineer
How is a Linux Engineer different from 
a System Administrator?

A Linux Foundation Certifi ed Engineer (LFCE) 
possesses a wider range and greater depth of 
skills than the Linux Foundation Certifi ed System 
Administrator (LFCS). Linux Foundation Certifi ed 
Engineers are responsible for the design and 
implementation of system architecture. They provide 
an escalation path and serve as Subject Matter 
Experts (SMEs) for the next generation of system 
administration professionals.

System 
Administrator
What exactly does a Linux Foundation 
Certifi ed SysAdmin do?

A Linux Foundation Certifi ed System Administrator 
(LFCS) has the skills to do basic to intermediate 
system administration from the command line for 
systems running Linux. Linux Foundation Certifi ed 
System Administrators are knowledgeable in the 
operational support of Linux systems and services. 
They are responsible for fi rst line troubleshooting 
and analysis, and decide when to escalate issues to 
engineering teams.
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SysAdmins in the near future. “Linux is poised to
drive technology innovation across industries for
decadestocome.”

Industry demand for talent is one thing, but
we’re also curious as to whether a pre-existing
demand for Linux SysAdmin and Linux Engineer
qualifications played a part in the launch of the
accreditation program. We asked Zemlin how
many people make use of the Foundation’s
training resources and whether the LFCS exam
is something that people had been requesting:
“Many members of The Linux Foundation – both
individuals and organisations – have told us
they would like to see a neutral, highly-regarded
certification developed to make it easier to
identify Linux talent,” he explains. “Additionally,
we have seen training course enrolments trending
positively, as best demonstrated by the nearly
300,000 people who have registered for our free
IntrotoLinuxcourseonedX.”

Previously a $2,400 course, the renowned
‘Introduction to Linux’ MOOC (massive open
online course) launched earlier this year for free
– the fruit of a partnership between The Linux
Foundation and edX and, in a way, a test bed for
the SysAdmin and Engineer accreditations, with
itssimilar ‘anytime,anywhere’structure.Students

can opt to fully enrol in the course and pursue a
paid-for Verified Certificate of Achievement, which
costs $250, or to ‘audit’ the course, essentially
working through the material at their own pace
but without any resulting qualification. In the
relatively short space of time since the free course
launched it has already become wildly popular,
and a significant majority of its users opt to audit
thecourseforfree.

We asked Zemlin whether, given the historically
self-taught nature of Linux professionals (whose
CVs often pale in comparison to the wealth
of experience permeating their anecdotes), a
formal qualification is something that employers
necessarily look for: “As Linux has grown and
become more pervasive among the world’s largest
and most technically complex enterprises, the

BelowJim Zemlin believes that access to
learning is more important than ever
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Job hunting and 
CV writing tips
Training is just the fi rst step – the 
next one is to fi nd your fi rst job

Once you’ve got the training, how can you start 
looking for a job? There are two main parts to this: 
putting together a good CV and putting yourself 
out there on the job market. The latter can be done 
in multiple ways – applying to computing work job 
sites, setting up a LinkedIn account or sending out 
CVs to prospective employers.

Look for specialist tech recruiters over general 
job boards, as you’re more likely to fi nd good jobs 
in the IT sector. As people to fi ll Linux jobs are in 
high supply, try and fi nd a site that lets you submit 
a CV so recruiters can fi nd out about you without 
getting lost in any mailing system while trying to 
contact you via third party means. A LinkedIn can 
also be essential, as many recruiters will search it 
for prospective employees with the right skills.

As for a CV, keep it short and to the point. One page 
is ideal: include your essential contact details, 
computing education and any jobs that are 
relevant to SysAdmin positions.

LinkedIn profiles and anywhere else that 
candidates are advertising their qualification as 
a Linux professional. With the full strength of The 
Linux Foundation’s support behind them, these 
small badges will become weighty markers of 
aptitude in the coming months and years.

As we write this at the tail-end of 2014, the 
certifications are continuing to make waves as 
more and more Linux users decide to take the 
step and sit the exam. The next Linux Jobs Report 
is due in February 2015 and it will be interesting 
to see how much of an impact this year’s focused 
recruitment drive from The Linux Foundation 
has had on the story that it usually tells of our 
industry’s search for talent. In the meantime, 
however, you can hear more from the Foundation 
itself about its certification exams and the Linux 
job markets.

“Based on the four-year trend of the Linux Jobs 
Report data and the conversations we’re having 
with hundreds of companies all over the world, 
we expect demand to increase,” says Jim Zemlin, 
executive director of The Linux Foundation, when 
asked about the predicted demand for Linux 

Above The Intro to Linux MOOC is free thanks 
to the edX/Foundation partnership
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Left Attending one of the many events like 
LinuxCon is a great way to start networking

Demand for Linux SysAdmins
and Engineers has skyrocketed  
demand for professional Linux SysAdmins and 
Engineers has skyrocketed,” Zemlin replies. 
“Certification provides employers with a way to 
know they are working with the most qualified 
talent. Certainly many Linux pros will continue to 
be self-taught; the certification allows them to 
demonstrate just how good they really are and 
move them to the next level of their career and 
earning potential.

“The biggest benefit of LFCS certification,” 
Zemlin continues, “is being able to demonstrate 
to employers that you are among the best Linux 
talent on the market. And a Linux Foundation 
certification is a vendor-neutral, deeply technical 
program that affirms the credibility of this talent.” 
It’s a compelling argument – while Red Hat and 
SUSE, for example, both offer various Linux 
training programs, examinations and workshops 
that are very popular among professionals, this 
training is necessarily entwined with these two 
vendors, and beyond the elementary edX course 
there was no recognised vendor-neutral Linux 
qualification available to those seeking to bolster 
their skills and CVs before the launch of LFCS 
and LFCE. The Linux Foundation is the definitive 
neutral entity when it comes to Linux, and its 
official qualifications carry the full weight of its 
sterling reputation.

We asked how much the Foundation’s exams 
were informed by similar accreditation programs, 
such as those offered by Red Hat and SUSE, 

and the answer was unequivocal: “The exams 
were informed by The Linux Foundation and a 
committee of 20 industry experts, from more 
than ten countries across the Americas, Europe 
and Asia, to identify the critical skills, knowledge 
and abilities applicable to each certification. The 
exam items themselves are written by a group 
of ten or so external experts and are updated 
on an ongoing basis to match the required 
competencies.” Elaborating further, Zemlin said, 
“We are in a unique position to help increase the 
number of skilled Linux professionals to meet 
growing demand. We don’t take this responsibility 
lightly and have approached the design of our 
certification program with attention to the highest 
quality exams and most rigorous review of the 
material, which has been informed by a global 
committee of experts.”

It’s invigorating to hear that the standards are 
so high, and that the Foundation is working so 
actively to address the SysAdmin skill gap in the 
industry – we’d expect no less. But where does 
this leave the examinees – is the exam only really 
viable for existing SysAdmins looking to formalise 
their experience, or can it also be a springboard 
for younger talent hoping to secure their first 
SysAdmin job? “Most of those who have taken 
an exam already have had experience as a Linux 
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27 SysAdmin 
skills to master
Here’s what you’ll be expected to 
demonstrate in the LFCS exam, 
plus the issues of LU&D in which 
you can fi nd the relevant tutorials

» Creating backups
» Restoring backed-up data

• 113 Backup Masterclass
• 121 Full system backups with Clonezilla
• 146 Back up to the cloud

» Managing the startup process and related services
• 120 Create and manage boot scripts

» Managing user processes
• 081 SystemTap

» Creating local user groups
» Managing fi le permissions
» Managing fstab entries
» Managing local users accounts
» Managing user accounts
» Managing user account attributes
» Setting fi le permissions and ownership

• 139 Sysadmin Masterclass (the above seven)

» Accessing the root account
» Using sudo to manage access to the root account

» Basic bash shell scripting
• 142 Write useful bash scripts, part 1
• 143 Write useful bash scripts, part 2
• 144 Write useful bash scripts, part 3

» Installing software packages
• 086 How to compile software

» Editing text fi les on the command line
• 085, 086, 087 A bash at the command line

» Manipulating text fi les from the command line

» Archiving and compressing files and directories
» Assembling partitions as RAID devices
» Confi guring swap partitions
» File attributes
» Finding fi les on the fi lesystem
» Formatting fi lesystems
» Mounting fi lesystems automatically at boot time
» Mounting networked fi lesystems
» Partitioning storage devices
» Troubleshooting fi lesystem issues

• 111 Perfect Dual Boot (all of the above)
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Feature

SysAdmin or Engineer,” explains Zemlin. “There
is no reason that someone cannot study and
prepare then pass the exam without experience
in a workplace, though; it will just require more
preparation on their part. This is one of the
reasons The Linux Foundation is expanding
training course options.”

According to the Foundation, several thousand
people have already enrolled for the LFCS exam,
and so far hundreds have successfully completed
it; initial pass rates have been around 60%. Given
all the feedback that has been received to date,
we asked what people thought were the strengths
of the exam: “The top strength noted by test takers
is that the exam is performance-based rather
than multiple choice. This demonstrates actual
working knowledge of Linux systems. It also

“Generally, if you have the skills to pass the
LFCS exam, you are qualified to work as a Linux 
SysAdmin. Depending on the specific role, you 
may need more hands-on training, but certainly 
for entry-level positions the exam provides 
sufficient demonstration of abilities.”

If you’re curious as to what those skills are, 
just take a look at ‘27 SysAdmin skills to master’ 
on page 29 – this details every subject covered 
by the LFCS exam, and we’ve turned it into a 
reading list of Linux User & Developer tutorials 
for you to work through. The Foundation can help 
you prepare for your exam, too – returning to the 
mention of “expanding training course options”, 
our next question was whether the Foundation 
has any plans to run more live sessions, such 
as workshops, webinars and even one-to-one 
sessions. Zemlin’s answer was intriguing: “We 
currently offer training for SysAdmins which can 
help with the exam; however, in early 2015 we will 
be launching a self-paced, online prep course 
bundled with an exam, making course prep easier 
to access for everyone regardless of geographic 
location.” We can see an ‘Introduction to Linux’-
style prep course working very well indeed.

While the Foundation does not plan – at this 
time – to differentiate the course into different 
skill levels, such as the Junior, Advanced and 
Senior levels identified in one of its infographics 
(training.linuxfoundation.org/sysadmin-evolution), 
there are rumblings of new certification paths. 
When asked about the possibility of other 
qualifications, such as Linux Foundation Certified 

Above 2014 was the year of Enterprise Linux, 
which means more SysAdmin roles to fill
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means there may be more than one correct way 
to answer a question. The goal is not to choose 
the correct pre-formulated answer, but instead to 
adequately address a challenge.

“Other than that,” continues Zemlin, 
“exam takers have noted the exams are very 
comprehensive, requiring them to demonstrate 
detailed knowledge of a variety of tasks. Finally, 
the ability to take the exam at a convenient time 
from anywhere with a webcam and Internet 
connection has enabled many to take an exam 
who could not become certified previously 
without travelling far away to a testing centre. The 
exams are also distribution-flexible, which test 
takers have acknowledged is very welcome.”

Performance-based testing is highly 
appropriate to the skills being tested, so it’s no 
surprise that this has been identified as a key 
strength. It is reassuring, however, to hear that the 
Foundation’s decision to run these exams online 
is paying dividends, and that people are pleased 
with both the ‘anytime, anywhere’ accessibility 
and the choice of distros that can be used to sit 
the exam; perhaps, in time, people will begin to 
request other distros such as Fedora and Debian, 
but the core selection is sound.

What about limitations, then? We asked 
whether you could really go into your first job as 
a Linux SysAdmin upon successfully completing 
the exam, or whether there are any key areas of 
the syllabus that would need to be followed up 
afterwards before you could realistically begin 
working. The answer was clear and confident: 

Below As well as networking opportunities, 
events like LinuxCon provide training workshops
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Above Continuing Education credits mean
that Red Hat training can keep you validated
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OpenStack Engineer (for example), Zemlin said: 
“Our goal is to develop additional programs for 
certifi cation but no decisions have been made 
yet. We are very open to receiving suggestions 
from the community on areas where new 
programs would be valuable.” Much will hinge on 
the continued success of LFCS and LFCE over 
the coming year, for sure, but we can be relatively 
confi dent that should the Foundation’s new 
qualifi cations prove themselves to be industry-
recognised badges of quality, this methodology 
will be applied to other areas of the Linux industry 
and begin to address demands for proven 
professionals in other specifi c areas.

So what’s the next step? According to Zemlin, 
The Linux Foundation will continue to strive to 
increase access for candidates in order to help 
them gain the necessary knowledge to take and 
pass an exam. Furthermore, it will continue to 
update the content of the exams to ensure that 
they remain relevant. “Additionally,” continues 
Zemlin, “later this year we will be launching 
Continuing Education credits that will enable 
professionals to maintain their certifi cation 
without retaking an exam by participating in 
accredited courses, sessions and events.”

The Linux Foundation website details two 
ways in which certifi cation holders can renew 
their qualifi cation: achieving the higher-
level LFCE certifi cation, which extends the 

expiration date of the LFCS certification to 
match that of the new one, and completing 
at least 16 hours of Continuing Education. 
Continuing Education credits are a means by 
which candidates can continue their education 
via The Linux Foundation’s training resources 
while simultaneously renewing their existing 
qualifi cation, without the need to re-sit the same 
exam. Currently, there are two primary sources 
of Continuing Education credits: advanced 
training courses from the Foundation’s Developer 
and Enterprise curriculums (i.e. those with a 
Foundation course code of 300 or higher, such 
as LFD320), and approved training from a Linux 
Foundation Authorised Training Partner or an 
established Linux training provider such as Red 
Hat, SUSE, IBM, Oracle or HP. Any combination 
of approved courses can be followed, and 
candidates will need to submit an application 
(available from the Foundation on request) for 
the Continuing Education credit that provides 
evidence of this.

With The Linux Foundation ready to roll 
out the new prep course and a variety of solid 
Continuing Education paths to follow already 
in place, the way forward looks clear indeed. If 
you are planning to embark on a career in Linux 
as a SysAdmin or Engineer then there has never 
been a better time to set out than now – the Linux 
Foundation is actively looking for you and looking 
out for you on the road ahead, not to mention the 
employers at the end of that road. 

Once you’ve registered and paid for the exam, 
you can schedule to take it at any time within 
12 months of your purchase – so work through 
our tutorials and make sure you’ve mastered 
the skills that will be tested; identify the areas 
in which you need further guidance and make 
use of the Foundation’s excellent resources to 
fi ll that knowledge gap; read the Certifi cation 
Preparation Guide (bit.ly/1vYLKJ3) and 
familiarise yourself with the exam setup; then 
commit yourself and schedule that exam. You’ll 
be glad you did so in a year’s time – the industry 
certainly will.

 In early 2015 we will launch a 
self-paced, online prep course 
bundled with an exam  

Get prepared for 
your exam
The Foundation’s Certifi cation 
Preparation Guide has some very 
useful tips for success:

Your system The exams are overseen live via 
your webcam, so you’ll need to make some system 
checks. First ensure your webcam and microphone 
are working. Then check you’re running Chrome/
Chromium 32+, as the video feed uses the WebRTC 
extension. Enable third-party cookies (at least for 
the duration of your exam). Check your bandwidth 
next: you need to hit 500kb/s down and 256kb/s up, 
so temporarily disable syncing and streaming apps. 
Finally, make sure ports 80 and 443 are open.

Your environment Despite the fact you can take 
this exam anywhere and at any time, it is still an 
exam. Switch off your mobile and disable instant 
messaging, notifi cations and the like on your 
system. Make sure you have a quiet, distraction-
free environment for the next two hours and be 
sure to hit the bathroom fi rst. Another thing to 
note is that you are allowed to customise the 
standard distro in which you sit the exam; provided 
you comply with exam rules, feel free to install 
packages and disable processes (but be aware that 
this will count against your exam’s time limit).

Your exam It’s crucial to ensure your government-
issued photo ID (like a passport) is handy and that 
the name matches your Linux Foundation ID Profi le 
on identity.linuxfoundation.org, as the person 
overseeing your exam will check this via webcam. 
The Foundation’s prep guide also recommends 
practicing looking up man, info and help pages for 
a few minutes before your exam, to “get you into 
the rhythm” should you need to look something 
up during the exam. Also, read the guidelines for 
using the exam terminal to avoid muscle memory 
accidents; Ctrl+C/V, for example, is not supported. 
Once you begin the exam, remember that you don’t 
need to complete the Sections or Objectives in 
order – feel free to leave questions for later, and use 
the chat box as a notepad to mark where you were.

Your terminal The terminal you’ll use runs in your 
browser. You can view the guidelines at any time 
during your exam by entering man lf_exam. First, root 
privileges can be obtained with sudo -i. During your 
exam, do not stop or interfere with the ‘gateone’ 
process, as this will end the exam, and also do not 
block port 8080/tcp. As you’ll be inside a browser, 
remember that Ctrl+W closes the tab; if you need 
that shortcut, use Ctrl+Alt+W instead. Finally, do 
not use Ctrl+C/V or copy and paste large amounts 
of text, as this may result in terminal instability. To 
copy/paste just small amounts (1-2 lines), select 
text to copy and then middle-click to paste (or click 
the left and right mouse buttons simultaneously).
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Tutorial

Containers are the future of virtual 
machines, find out how to set one up here

Create and manage Linux 
containers with Elastichosts

Virtualisation on the cloud is changing. No 
longer do you always need to create virtual 
machines to hold your systems; now you can 
start using Linux containers to create distros 
that run faster and with more consistency than 
any virtualised system. Thanks to cgroups in the 
kernel, specific instances can share the kernel 
while they all use their own resources, which 
also allows for more efficient resource use while 
running the containers over virtual machines.

In this tutorial, we’ll be showing you how 
to set up, maintain and use containers via 
Elastichosts, working through the basics of this 
system that you may not be familiar with yet. 
Elastichosts offers a short free trial with all the 
features so you can try it out before you commit 
to using it. You’ll need ssh installed on your 
machine, and a way to access a graphical web 
browser to set it all up as well – once done, you 
can maintain it mostly via the command line.
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Advisor
Rob Zwetsloot models 
complex systems and is a web 
developer proficient in Python, 
Django and PHP. He loves to 
experiment with computing

There’s local access to files over web file system
protocols that can aid in graphical management

Create and manage containers and storage with plenty 
of functions, including normal server speeds

Log in remotely to usethecontainerwiththe
functions and speed you’d expectfromarealserver

Resources
Elastichosts account  elastichosts.co.uk
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Everything you need to know to set up and manage Linux containers
Create Linux containers with Elastichosts

TUTORIAL

01 Set up your account
Log into a system with a graphical

interface and head over to elastichosts.com to
create an account. A trial account lasts for five
days and you don’t need to add any payment
details to get it working, so there’s no chance of
accidentally paying for it once the trial is over.

04 Set a static IP
Before we switch on the container, we

can create a static IP – go to Add again and find
the static IP option. Once this is created, click
on the cog next to the server and then find the
network options – from the drop-down menu
select this new IP.
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01 Set up your 
account

02 Create your container
Log in with your new account and

your server will be ready for you to add virtual
machines and containers. Find the Add button
on the interface and choose ‘Server (container)’
before putting in the server’s details. Give it a
name and choose an image to work with.

05 Turntheserveron
Once you’ve set your IP, you can turn the

server on for the first time. Hit the power switch
and the server will come to life very quickly and
make use of the static IP we set. While on, some
settingswon’tbeabletobechanged.

06 SSHdetails
The easiest way to connect to your server

is to get on it via ssh. The details of how to connect
to your exact server can be found in the Connect
menu for the servers. Look for the eye next to the
server details to find out how to connect.

07 Make a connection
Open up the terminal to make the ssh 

connection to the server. The user for your 
system will be set to toor (the reverse of root) by 
default, so you can make the connection with 
something like:

$ ssh toor@[ip]

03 The layout
Once created, you will be left with two 

objects – the server and the fi le storage for it. 
You’ll notice that by default no storage space is 
taken up, as the distro storage layer is handled 
outside the container. The container is also off 
for the moment.

08 Using ssh
Once inside, you can use ssh as you 

would any other command line. Find out 
network settings with ifconfi g, download fi les 
with wget, install packages using whatever 
package manager your distro uses. It’s a fully 
functional Linux distro, as you’d expect, and this 
is just the tip of the iceberg.
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15 Extra 
features

10 Connect to storage locally
The special storage partition can be 

mounted onto your local machine using the 
details provided by Elastichosts. To fi nd these 
details, go back to your account overview and 
look for the connect dialogue on the storage 
section. You’ll need to look for the WebDAV 
section specifi cally.

11 Connect via WebDAV
In your fi le manager, go to fi le and 

connect to server. Look for secure (https) 
WebDAV to begin. Enter the string after https on 
the folder settings, leave the Folder as a slash 
and enter the provided username and password 
for that storage.

12 Local storage
From here you can start uploading and 

modifying files that are already on the server. It can 
be quicker than trying to transfer them over sshfs 
via the terminal, and a little easier to get your head 
around if you prefer to work in the file manager.

13 Local storage uses
Not just for easily maintaining the server, 

you can also store files for users on here, and have 
them access their section with a pre-set folder 
in their file managers. With a bit of scripting, you 
can limit the amount they use, and make sure you 
know what file transfers are occurring.

14 Other settings
You can still change the amount of 

resources available to the server even after you’ve 
created it. Shut it down and head back to the 
settings in the server configuration menu and 
from here you can modify the RAM and CPU max 
allowance, and even block or open specific ports.

15 Extra features
There’s a whole lot more that you can 

do with Elastichosts that can help with using 
containers. Virtual machines can be created, 
servers can be cloned, other servers can be 
created using distro images downloaded onto 
your online storage, and all of them can interact 
together to be used as you see fi t.

09 Turning off the server
You can do this either in the ssh login 

you’ve used, or via the graphical interface, 
with both an ACPI shutdown command and a 
hard power off. To shut it down from inside the 
terminal use the usual sudo shutdown -h now 
or sudo reboot if you just need a soft reset.

Tutorial

www.linuxuser.co.uk36
WorldMags.netWorldMags.net

http://www.linuxuser.co.uk
http://worldmags.net/


FREE TRIAL

ELASTIC CONTAINERS

Normal Use Heavy Use Back To Normal

£3
a month

from

sales@elastichosts.com
www.elastichosts.co.uk

020 7183 8250
WorldMags.netWorldMags.net

http://worldmags.net/


Tutorial

With average attention spans falling, data visualisation is a very 
important way to put your point across quickly and efficiently

Visualiseyour
data with Datawrapper

A recent study from the National Center for 
Biotechnology Information in the US found 
that the average adult’s attention span has 
now dropped to a mere eight seconds from 12 
seconds a few years back. While this drop doesn’t 
seem to be too much from the previous statistic, 
it means that you potentially have even less time 
to put your point across. It is very important for us 
to now communicate in easy-to-understand yet 
catchy language. But is this possible? How can 
you create compelling stories every time? The 
answer may lie in the common phrase ‘a picture is 
worth a thousand words’; our minds can process 
images around 60,000 times faster than text. 

So why not convey key messages with images 
and graphs? In this tutorial, we will introduce 
you to Datawrapper, which helps you to convert 
boring, raw data into easily comprehensible 
graphs. It’s based on the server-client model 
and you can install Datawrapper onto a server – 
anyone on the network can then access it via their 
browser. After creating a graph, you can either 
embed it in a webpage (the server should be 
accessible from the webpage) or export it as an 
image for printing. With support for several kinds 
of graph, Datawrapper has you covered for all 
data types. We will now start with the installation 
process, and then move on to plot graphs.

This section lets you upload your 
data. It serves as the starting 
point to create new charts

Here you can check the data format, 
uploaded in the previous section. 
You can also edit the data

New chart button leads you to a blank
page for creating new charts. You can
also access all the saved charts here

Once the data is pasted in the text 
area, click on the “Upload & continue” 
button to move to the next step

You can choose to get the code here and 
embed it directly to another webpage or 
export an image of the chart for printing

Select the chart type to visualise the 
data. Once the chart is selected you can 
also set parameters for the charts here.

Resources
Datawrapper home page   
       www.datawrapper.de
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Advisor
Nitish Tiwari is a software developer by 

profession and an open source 
enthusiast by heart. As well as 
writing for leading open source 
magazines, he helps firms set up 
and use open source software for 
their business needs
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Put your point across quickly and efficiently
Visualise your data with Datawrapper

TUTORIAL

01  Installation
Before we start with Datawrapper

installation, you need to have Apache server
(with mod_rewrite and .htaccess enabled), PHP
(version 5.2 or above) and MySQL server installed.
These are all available under one package – the
LAMP server. To install the LAMP server, fi rst
refresh the package index using sudo apt-get
update. Then install the package using sudo apt-
get install lamp-server .̂ To enable mod_rewrite
use the command a2enmod rewrite and then
restart apache using service apache2 restart.
You can also install phpMyAdmin (optionally)
if you are not comfortable using the command
prompt for databases. To install phpMyAdmin
use sudo apt-get install phpmyadmin.

Due to its design, a separate domain is
required for datawrapper. It’s not possible to
run it in a subdirectory, ie http://localhost/
datawrapper will not work. Let’s now get started
with the installation. 

Download and unzip the Datawrapper
repository. It is available at https://github.
com/datawrapper/datawrapper. Navigate to
the datawrapper folder in command prompt
and type: curl –sS https://getcomposer.org/
installer | php.  This installs composer onto your
server. Now run php composer.phar install.
This downloads all the dependencies required
by Datawrapper. Create a new MySQL database
and initialise the table schema using /lib/core/

02 Web server configuration
Now that the dependencies are installed

and the database is ready, vwe need to create
two new virtual hosts – one for the Datawrapper
instance, eg http://datawrapper.local (pointing
to /www folder inside the datawrapper folder)
and another for datawrapper charts, eg http://
chart.datawrapper.local (pointing to the /charts/
static inside the datawrapper folder). First create
two copies of the default configuration file
(000-default.conf), and name them as per the
host names. Use the commands:

#sudo cp /etc/apache2/sites-available/000-
default.conf /etc/apache2/sites-available/
datawrapper.local.conf

#sudo cp /etc/apache2/sites-available/000-
default.conf /etc/apache2/sites-available/
chart.datawrapper.local.conf 
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Then update the DocumentRoot and 
ServerName fi elds in both the fi les created 
above. Enable the access to the document 
root added above in the apache2 confi guration 
fi le (available at /etc/apache2/apache2.conf). 
This is required because apache2 is generally 
confi gured to not allow access to root fi le system 
outside /var/www. Enable the sites by using 
the command:

#sudo a2ensite datawrapper.local.conf

#sudo a2ensite chart.datawrapper.local.conf

Finally, you need to create the confi guration fi le 
by copying the confi g.yaml.template fi le (inside 
datawrapper folder) to confi g.yaml. Update the 
domain, chart domain and the email address in 
the fi le. Also, make sure the /charts folder (and 
everything inside it) is writable by the web server 
process. Then install the core plugins using php 
scripts/plugin.php install “*” and run make to 
build the JavaScript library. 

This completes the installation process; 
you can now access datawrapper at http://
datawrapper.local, and if everything is fi ne then 
you’ll see the message “Congratulations! You 
have successfully installed Datawrapper”.

build/sql/schema.sql. You can simply import the 
schema fi le if you are using phpmyadmin. After 
the database is created, rename the fi le /lib/
core/build/conf/datawrapper-conf.php.master to 
datawrapper-conf.php and update the dbname, 
dbuser and password in the fi le.

For the record, we have used Ubuntu 14.04 as 
the host system and Datawrapper version 1.7.11 
for installation.
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04 Data upload
To create a chart, click the “New Chart”

button at the top-right corner. On the next
page, you need to upload the data – anything
that you would like to plot in the form of chart. It
just needs to have at least a pair of data points.
Adding data to Datawrapper is very easy as well.
If you are working in OpenOffi ce or Excel, simply
copy and paste the data (including row/column
headers) into the text fi eld marked “upload your
data”. If you have a CSV fi le, you can directly
upload it. If you don’t have data at the moment
but plan to look at how things work, there are a 
few sample data sets available under Sample 
Data, so just click on the link you want to use 
and the data gets populated. After uploading the 
data, click on the “Upload & continue” button.

05 Check and describe data
The next step is to check and describe 

the data you just entered. As you paste/upload 
the data, Datawrapper automatically checks 
and displays it in a tabular form. You need to 
carefully inspect it to make sure that the data 
is interpreted in the way you want it. If there 
is a change required, you can edit the table 
directly. You can control whether the fi rst row is 

06 Visualise data –
various chart types

Data can take any shape or size, so charts 
need to be fl exible too. The visualisation tab 
lets you simply click a chart type to visualise 
the data entered in the previous step. You can 
select bar chart, line chart and a few other 
types of column and pie charts to visualise 
your data. With smart data visualisation, you 
don’t really need to bother with the nitty-
gritty of plotting charts – if the chart doesn’t 
look as you imagined it would, just click 
“transpose the data” link and the chart will 
take a comprehensible shape (in most of the 
cases). If there is still a problem, you can select 
a different chart type.

03 Get started 
Before creating your first graph, you 

need to create an account to be able to embed 
your charts to other websites; there is little use 
in creating and keeping the graphs yourself. Click 
on the “Login/Sign Up” button at the top-right 
corner to create your account, then log in using 
your credentials. Next step is to activate the email 
id you entered while creating the account. If your 
Datawrapper host has the email server configured, 
you will get an email with the validation link – click 
on the link and you are ready to go. 

If the email server can’t be activated for some 
reason, or if you have installed Datawrapper on 
your home PC just to have a look at it, you need to 
validate the email manually. To do this, go to the 
phpmyadmin on your host and open the user table 
inside Datawrapper’s database. Go to the column 
activate_token and copy the string (corresponding 
to the email you want to activate). Now, go to your 
browser and access the URL http://datawrapper.
local/account/activate/<activate_token>. 
(Substitute <activate_token> with the string copied 
from database. )

06 Visualise 
data

interpreted as label or data. You can also credit 
the data source; it will be shown in the bottom-
right corner of the map if you update the fi elds 
under Credit the source. There are a couple of 
other options:  to customise the columns use the 
check box on the column header. As you click, 
a new menu opens up on the right side. Click 
on the row-column intersection to transpose 
the table. After the validation is done, click on 
“Visualize” to go to the next step.
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10 Finishing thoughts
Datawrapper is a great tool that enables

almost anyone to create beautiful charts –
there is no need for any sort of technical or
mathematical knowledge. If you have some
formatted data, Datawrapper can almost
certainly plot it. While the installation process
is a little lengthy, it is a breeze if you just follow
these few steps carefully. If you have visited
the Datawrapper website, you’ll be aware that
there are few new features available now as
well. Prominent among them is the choropleth
map feature, which lets you show data in a
geographical map format. Though this is not
currently available in the GitHub source, we
hope it will be soon.

Data can take any shape or size,
so charts need to be flexible too

TUTORIAL
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09 Publish & Embed
This is the fi nal step in the chart 

creation process. You can view your chart in 
full glory here. If you have already validated 
your email id – as discussed in Step 3, you will 
also get a ready-to-use code snippet under 
the “Embed into your website” section. You 
can just copy and paste it to another webpage, 

07  Refi ne the charts 
After you select a chart type for your 

data, it’s time to fi ne-tune it to suit you. Click on 
the “Refi ne the chart” tab; you can fi nd options 
based on the chart you selected earlier here. 
• Bar/column charts: If you have selected, 

bar/column charts, you get the option to 
customise the base colour. You can also 
choose to automatically sort the bars and 
reverse their order.

• Line charts: In addition to changing their 
colour, you can choose to fi ll the area below 
the chart, set the interpolation to straight, 
curved or stepped. You can also customise 
the y axis here.

• Data tables: You can add sorting to data 
tables using the refi ning option. The table can 
also be displayed in several pages, if it has 
several columns.

• Pie/donut charts: You can edit the colours for 
these types of charts.

08 Add story to the chart
Now that the charts are customised, 

let’s add story to the chart. The “Tell the story” 
tab lets you edit the title of the chart and add 
some description to the chart itself. This info 
gets displayed at the top-left corner of the 
chart window. You can highlight the important 
elements of the chart, using the drop-down 
available below the description window. If you 
forgot to credit the chart data source in the 
“Check & Describe” section, you can do that in 
here as well.

and the chart is shown there – given that your 
server is accessible from the webpage. For 
example, if you have installed Datawrapper on a 
computer in your local network, you can display 
the charts within your network. Below this, 
you also have the option to export the chart to 
a static image that can be used for publishing 
etc. Towards the top, there is a direct link to the 
chart available as well.

07 Refi ne the 
charts

Put your point across quickly and effi ciently
Visualise your data with Datawrapper
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Set up the most powerful home theatre PC possible using a 
custom Linux setup, with tips on hardware and software

Build a Linux HTPC

Some of the best commercial home 
theatre PCs and media centres run on pre-
established and/or open source software. 
When it comes to controlling what you watch, 
people like to have a familiar interface and 
to do as little as possible to get their content 
working. This is why something like Kodi – 
formerly XBMC – is so popular, as due to years 
of development, use, testing and maturing it’s 
extremely easy to use and will do/play many 
things without any extra setup.

A lot of these solutions can lack 
customisation though, and aren’t as open as 
what you can create yourself in Linux. What 
we’ll show you in this tutorial is all the tools 
you’ll need to create your own dedicated Linux 
media centre that can power your TV and watch 
all your shows, or even play your music library 
in a pinch.

We’ll be using Kodi to do this, but a lot of the 
tips can apply to any other HTPC software you 
would like to use.
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Advisor
Rob Zwetsloot models 
complex systems and is a web 
developer profi cient in Python, 
Django and PHP. He loves to 
experiment with computing

Resources
OpenELEC http://openelec.tv

Above Get your smart TV in on the 
action by connecting your HTPC 

to it with a HDMI cable
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Set up the most powerful home theatre PC possible
Build a Linux HTPC

TUTORIAL

01 Choosing your hardware
What’s going to live under your TV – a

custom-built machine or a more expensive mini
PC? A mini PC will more than likely be smaller,
but you can still make pretty small systems. You
can also use a Raspberry Pi, but we’re going to
concentrate on more traditional x86 solutions.

04 Motherboard options
Mini ITX boards are relatively cheap

and you can get decent enough ones pretty
easily from your regular component supplier.
We recommend looking for AMD chipsets that
include onboard graphics – these are perfect
for 1080p video, thanks to modern codecs and
hardware decoding.
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09 Get 
OpenELEC

02 Mini PC choices
There are plenty of mini PCs you could 

choose for the task – in the past we’ve used 
CompuLab’s range of IntensePCs and MintBox’s 
for the job, but Zotac and Gigabyte offerings are 
also up to the task and include a Blu-ray or other 
disc drive capable of playing your physical library.

05 Other components
You’ll also need RAM and a CPU – try and 

aim for at least 2 GB of RAM, however you should 
prioritise the RAM over the CPU as the graphics will 
be doing most of the heavy lifting in the system.

06 Power Supply
Look for green power supplies but don’t 

skimp on the wattage if you can help it. A system 
like this should have a low idle draw but while 
decoding high-quality content it may need a lot 
more than usual. This also allows you to easily 
upgrade in the future.

07 Repurposing old parts
If you have old components lying around, 

you may well be able to put together a similar 
system without the need for going with brand 
new kit. The minimum requirements are tied 
to the graphics more than anything else, so as 
long as you have an Nvidia 8500 GT and better, 
or a Radeon HD 5400 series GPU or newer you 
should be able to run Kodi fi ne.

03 Getting a case
If you plan to build a HTPC yourself, 

getting a small case is near essential. While re-
using old parts and cases is a good way to do this 
quickly and cheaply, the resulting product will 
require a lot of room. Check out slim, mini-ITX 
chassis for an easy way to get a slimline system 
that you can readily fi nd components for.

08 Remote control
Most IR receivers and universal remotes 

will work with the Kodi software, thanks to pre-
built modules in the Linux kernel and its software. 
We’ll cover alternate control methods later on.

09 Get OpenELEC
The easiest and probably the best route 

for setting up Kodi is to grab OpenELEC – it’s 
created by some of the Kodi dev team and is 
stripped down to the bare essentials to make 
sure that OpenELEC works on its target hardware. 
Grab your relevant ISO from http://openelec.tv.
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12 First boot

10 Live stick
Unzip the fi les and open up the terminal. 

Use cd to navigate to the OpenELEC folder, and 
then insert the stick you’ll use to create the live 
installer. Find out its designation with sudo 
fdisk -l and then set it up with:

sudo ./create_installstick /dev/sdX

11 Installation
Once the live media is created, you’ll need 

to insert it into your intended HTPC and switch it 
on, looking for the option to boot from the stick 
itself. You’ll be asked how you want to install 
OpenELEC – use the Quick Install, assuming this 
is a dedicated, completely untouched system, 
and follow the prompts to install and reboot.

12 First boot
OpenELEC will boot into Kodi/XBMC 

and now it’s time to do some confi guring. First,  
you should look at the internet options in the 
OpenELEC Confi guration Utility located in the 
Add ons section. This will let you set up wireless 
internet as well as a few other things.

13 Add networked media
Go to the Videos/Music tab and fi nd 

the Files option – here you can add media 
from networked sources via Samba, UPnP or 
with a direct address to something like an NFS 
partition. You can then choose a scraper which 
will add art and names to any fi les you may 
have available.

14 Enjoy your shows!
Once your network is set up, and your 

media is added from around the network, you 
can start watching or listening to anything you 
want. It doesn’t take much time at all to set up 
a proper media centre PC, as we’ve shown you 
here. Plus, you don’t even need to do much 
more in the way of maintenance to keep using 
it like this. Kodi has a lot of great extra features 
though, so continue on for ways to get the most 
out of your HTPC.

16 USB storage
Accessing the internal storage may 

be a little diffi cult for some, but a USB stick 
or portable hard drive will easily connect to 
the system and will be instantly added to your 
video library like anything from the internal 
storage as well.

15 Internal storage
Keeping fi les on internal storage is a 

good way to give yourself have constant access 
to them – especially shows that you will watch 
regularly or people in your household (like kids 
with cartoons, for example) will watch over 
and over. These will be automatically added to 
your list without you needing to point Kodi at 
their location.
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20 Playback 
settings

18 Other control options
As OpenELEC is built on Linux, it comes 

complete with various drivers that allow you to  
use various game controllers – PS3 and wired 
360 pads in particular. This can help you in a 
pinch and may be best if you plan to dual boot 
your HTPC.

19 Add-ons
There are a lot of video, music and 

program add-ons for Kodi left over from XBMC. 
Find the Add On option under each category to 
fi nd a list of plug-ins that can be instantly added 
to your HTPC.

20 Playback settings
In the main settings you have plenty of 

options to tweak playback to give you a better 
experience. Do you want to specify an audio or 
subtitle language for any videos? What about 
aspect ratio for 4:3 shows? This can all be changed 
and configured in the settings, making it easy for 
you to tailor your experience to what you want.

21 Live TV
You can watch and record Live TV 

through Kodi as well, although you’ll need to 
get an extra component to attach aerial input. 
There are EPG features you can activate, along 
with behaviour for the PVR functionality that you 
can also change.

22 Keep watching
There’s a lot to discover with Kodi, 

but this should get you started, leaving you 
plenty of room to expand in the future. As for 
upgrades, the hardware should last longer than 
most systems, and OpenELEC has an in-built 
software updater as well.

17 Smartphone remote
As well as the physical remote that you 

(may have) set up, you can also use an Android 
smartphone as a wirelessly connected remote, 
using the HTML options you can also access 
in a browser. The (XBMC-branded) app can be 
downloaded from the Play Store here: https://
play.google.com/store/apps/details?id=org.
xbmc.android.remote

Set up the most powerful home theatre PC possible
Build a Linux HTPC
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Repurpose old hardware with NAS4Free to 
use as a NAS server for backups and more

Turn an old PC into a NAS box

The fast pace of technological progress is great, 
but it does mean that hardware soon becomes 
redundant. This begs the question: what do you 
do with that old PC gathering dust in the attic? 
Apart from selling it or giving it away, another 
option is to turn it into a network-attached server 
for storing fi les, media and backups. For this 
purpose there are several specialist distros to 
choose from, including FreeNAS and OpenMedia 
Vault. However, to encompass as much older 
hardware as possible, we’ll be using NAS4Free – 
a legacy version of FreeNAS – since it has lower 
system requirements. Offi cially, it only requires 

512MB of RAM to work, but you may be able to get 
away with as little of 256MB for the Full version.

We’ll show you how to install NAS4Free on 
your old PC and then access and confi gure it 
remotely from a client PC via its web-based GUI. 
You can then schedule regular remote backups 
of selected folders using rsync and cron (or 
Windows Backup or OS X Time Machine). We also 
cover other uses including UPnP media streaming 
and downloading torrents (using the built-in 
Transmission) – you could even set up ownCloud 
hosting. So dust off that old PC and let’s get it 
working for you again!

Resources
Spare PC with at   
least 512MB of RAM
FreeNAS  
    sourceforge.net/projects/nas4free/fi les

Home network

Advisor
Phil King Since starting out on CRASH 

magazine in 1988, veteran 
videogames and technology 
journalist Phil has tinkered with all 
sorts of hardware and reviewed 
hundreds of apps and games.
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Repurpose old hardware into a fl exible backup solution
Turn an old PC into a NAS box
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01 Download NAS4Free
You can find the latest NAS4Free files at

SourceForge. Choose either a Live CD ISO or Live
USB IMG file, depending on whether you want to
boot it from CD or USB. Also, select the correct
version for your PC: x64 (64-bit) or x86 (32-bit).

02 Boot it up
After setting the BIOS on your old PC so

it’ll boot first from CD (or the USB stick), insert
your live disc/stick and boot it up. NAS4Free
will go through the boot process, which may
take a while to complete.

03 Chooseinstallmethod
Eventually you’ll get to a Console Menu.

Enter 9 to install from your live CD/USB. In the
next menu, choose option 2 to install it on the
PC’s hard disk (or 1 if you want to run the OS from
a USB flash drive).

01Download 
NAS4Free

04 Install to disk
Hit OK on the next menu, choose the 

installation media and destination media, 
then say No to a swap partition (unless you 
have very little RAM). NAS4Free will then be 
installed on the chosen disk. Note the DATA 
partition parameters.

06 Configure IP address  
Back at the Console Menu, enter 2 to 

confi gure the network IP address. Say No to 
DHCP and enter a static IP. Press Enter to accept 
the default subnet mask. Use your router’s IP 
address as the default gateway and enter your 
favoured DNS.

07   Access web GUI
With the basic setup done, you can now 

access your NAS4Free server from another PC. 
Just enter its IP address in a web browser and you’ll 
see the NAS4Free web GUI. The default username 
is ‘admin’, with password ‘nas4free’.

05 Configure LAN interface
Now remove the live CD/USB and 

reboot the computer. After the bootup process, 
you’ll end up back at the same Console Menu. 
This time, enter 1 to select your Ethernet 
interface (probably from just one option).

Easily back up a Windows PC
You can access your NAS4Free CIFS/SMB 
share on a Windows PC by typing \\[your 
NAS4Free IP address] in the Explorer. While 
you could back up using rsync, it’s easier 
to use the Windows Backup feature (on 
Windows 7 Professional or later).

Go to Backup & Restore>Set Up Backup, 
then hit the ‘Save on a Network’ button. 
Browse to your NAS4Free shared folder, 
then click Next, choose backup settings and 
set the schedule for them.

Back up OS X 
and Windows

Back up your Mac via AFP
Again, you could use rsync, but to use Time 
Machine just share your NAS4Free drive via 
AFP (Apple Filing Protocol). In the web GUI, 
go to Services>Users & Groups and click 
Groups. Click ‘+’, fi ll in the fi elds, then Add 
and Apply Changes. Click Users, then ‘+’ 
and fi ll in the fi elds, assigning the Primary 
Group as your newly created one. Go to 
Services>AFP and click Shares. Click ‘+’, add 
a name and comment, hit the Path ‘…’ button 
and choose your drive’s mount point (and 
optional subfolder). Enable automatic disk 
discovery and choose Time Machine. Click 
Add, then Apply Changes. In Settings, click 
Enable, tick both authentication options, 
then Save and Restart. Now, from your Mac’s 
Finder, hit Go>Connect to Server and enter 
afp://[NAS4Free IP] to connect as a guest. In 
Time Machine’s Preferences, hit Select Disk 
and you’ll see your shared NAS4Free folder. 
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10 Add mount point
You need to add a mount point for the disk. 

Go to Disks>Mount Point and click ‘+’. Choose your 
disk from the drop-down, keep UFS file system 
enter partition number 1 and then a mount point 
name. Click Add, then Apply Changes.

12 Remote access
You can now access the shared folder 

from the file browser of another PC – Browse 
Network>Windows Network>WORKGROUP>NAS
4FREE>shared folder. Create a Backups subfolder 
in it, to separate them from shared files and media.

13 Set up rsync
On the web GUI, go to Services>Rsync. 

Click the Modules tab, then enter a name and 
comment. Hit the Path ‘…’ button, select your 
mount point and Backups subfolder. Click OK, Add, 
Apply Changes. Click Settings tab, Enable, then 
Save and Restart.

11 Enable sharing
Go to Services>CIFS/SMB and click Enable. 

Click the Shares tab, then ‘+’ and enter a name 
and comment. Click ‘…’ for Path and choose your 
mount point name from the pop-up. Click Add, 
then Apply Changes. Click the Settings tab, then 
Save and Restart.

09 Add disk
Go to Disks>Management and click 

the ‘+’ on the right. Choose your hard disk from 
the drop-down, then the fi le system for a pre-
formatted disk – if it’s not, you can format it via 
Disks>Format. Click Add at the bottom, then 
Apply Changes.

08 General settings
For extra security, you can change the 

username and password via System>General – 
click the Password tab to change it. The General 
menu also enables you to alter settings such as 
DNS and time zone.

11 Enable 
sharing

Another neat feature of NAS4Free is its 
built-in Transmission BitTorrent client. 
From the web GUI, go to Services>BitTorrent 
and click Enable. Add the download and 
watch directories, alter any other settings 
you want, then hit Save and Restart. Now, 
whenever you add a torrent to the watch 
folder (from any connected PC), your 
NAS4Free server will start downloading 
it. Click the URL at the bottom of the 
Services>BitTorrent screen to check its 
progress. Note: you may need to get your 
router to forward the port used.

BitTorrentclient
Let your NAS box handle all 
your torrents
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14 Start up SSH
We’ll want to use rsync with SSH to 

back up files securely from the client computer 
to our NAS4Free server. In the web GUI, go to 
Services>SSH and click Enable. Tick the ‘Permit 
root login’ option. Then click Save and Restart.

15 Back up with rsync
Now let’s try a manual backup from

the client PC. While you can run rsync from the
command line, we’re using Grsync – a GUI front-
end – for ease of use, particularly when choosing
options. Choose the folder to back up, then enter
the destination: root@[NAS4Free IP]:/mnt/[mount
point]/Backups. Click the gears icon and a dialog
will then prompt you for a passphrase: enter your
NAS4Free password (default is ‘nas4free’). The
backup will then proceed. This is fine for manual
backups, but for automated ones we’ll need to set
up SSH password-less, key authentication.

16 SSH login
Setting up SSH key authentication (see bit.

ly/1zGfaug) is done from the command line. First,
open a terminal and enter:

ssh -l root [NAS4Free IP]

Type ‘yes’, then enter the password to log in to your
NAS4Free server.

17 Generate SSH key
Now we can generate a SSH key pair, just

by entering:

ssh-keygen

Press Enter to accept the default file location,
then Enter to set an empty passphrase and Enter
again to confirm it. Your SSH key pair will then be
generated.

18 Rename public key
Rename your public key with:

mv ~/.ssh/id_rsa.pub ~/.ssh/authorized_keys

Then log out with:

exit

Copy the private key to your client PC with:

scp -p root@[NAS4Free IP]:~/.ssh/id_rsa ~/.ssh

Enter the password, then SSH in (step 16) and you 
won’tbeaskedforapassword.

19 Automate backups
You can now automate backups with cron. 

In the terminal, enter:

crontab -e

Copy and paste your rsync command into a new 
line at the bottom, preceded by the time and date 
fields – it’s mins, hour, then * * * for a daily backup 
at that time, so for a 2pm daily backup you’d use:
00 14 * * *

 For extra security, you can change 
the username and password  

15 Back up 
with rsync

Repurpose old hardware into a fl exible backup solution
Turn an old PC into a NAS backup box

You can also turn your NAS backup box into 
a UPnP media server. Make a folder for your 
UPnP server on the shared disk, via a client 
PC’s fi le browser or SSH, and subfolders for 
Music, Photos, Videos (plus Temporary if 
using transcoding). Go to Services>DLNA/
UPnP in the Free4NAS web GUI, click Enable 
and choose your new folder as the database 
directory. For the media library, click ‘…’ and 
browse to one of your subfolders, click OK, 
then Add. Repeat for the other subfolders. 
Choose a profi le for your UPnP device (eg 
Sony PlayStation 3). Enable transcoding if 
needed and select the Temporary directory.

UPnPstreaming
Stream music, videos 
and photos
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Learn how to install and confi gure Cacti in 
order to watch the traffi c of a Cisco ADSL 
router using SNMP

Monitor network 
traffi c with Cacti

Above  Cacti’s Preview view shows all monitoring graphs and is an easy way to get a general overview of what you monitor

the three interfaces and get the same ADSL-
related monitoring data!

Our previous tutorial about MRTG in issue 
145 of LU&D used the ADSL interface whereas 
this tutorial will use the IP of the Wi-Fi interface. 
Using a different IP address or interface 
makes no difference. Cacti has many more 
capabilities including support for plugins that 
enable developers to generate additional Cacti 
features without dealing with Cacti’s source 
code. A forthcoming article will show you how to 
develop a Cacti plugin, but for now we’ll focus on 
installation and confi guration. 

Resources
Cacti:  http://cacti.net

RRDTool:  http://oss.oetiker.ch/rrdtool

Cisco MIBs:  http://bit.ly/1vTeQYA

SNMP RFCs:  http://bit.ly/1yv7QUe

Advisor
Mihalis Tsoukalos is 
a UNIX system administrator 
also profi cient in programming, 
databases and mathematics. He 
has been using Linux since 1993

Cacti is an open source network graphing 
application that uses RRDTool – a data logging 
and graphing system for time series data.

A router, by default, connects two different 
networks, and therefore it should have at 
least two distinct network interfaces. This 
article will use a Cisco 877W ADSL router 
that uses three interfaces: one for the ADSL 
connection, one RJ45 Ethernet port and a Wi-
Fi connection. What you want to monitor is the 
ADSL connection. Don’t worry – do not think 
that you will need to use the ADSL interface to 
get the desired data; SNMP can ask any one of 
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01 Get Cacti
On an Ubuntu system you can get Cacti

by running the following command:

# apt-get install cacti

This command will automatically install
RRDTool as well as other required packages.
Cacti installs its files at /usr/share/cacti/.

As Cacti is actually a group of PHP scripts
and a database working together and creating
a monitoring site, multiple devices can be easily
monitored using a centralised site.

02 Installation steps
Installing Cacti is far more difficult than

MRTG because Cacti uses a database to save its
data instead of plain text files. Cacti uses PHP so
your Apache configuration should also support
PHP. So, you should have MySQL up and running
as well as Apache with PHP support before
continuing with the installation of Cacti.

The power that Cacti offers does come at a
price that you will only have to pay the first time
you install it.

04 MySQL Setup
Cacti needs a database in order to work

and store its data. The default option is the very
popular MySQL database. For the purposes of
this article, the name of the MySQL user will be
‘cacti’ and the password will be ‘cactipass’. It
is good to use a separate database to store all
Cacti related data; it will be called ‘cactiDB’.

You should manually edit the /etc/cacti/
debian.conf file and put in the correct database
data. This file replaces the include/config.php
file that is usually found in Cacti source files.

06 Start Cacti installation
The next step is very important. Before

doing anything else you should import the Cacti
database data inside the MySQL database. On
an Ubuntu Linux System, this can be done with
the following command:

$ cat /usr/share/doc/cacti/cacti.sql |
mysql -u cacti -p cactiDB

Without this step, the installation will fail and
you are going to get no data from Cacti!

In order to start the installation process, you
should now point your favourite browser at the
/cacti/ URL. We will use the http://mb13:3023/
cacti/ URL but yours will vary.

05 Apache Setup
The Cacti site will be at the /cacti/ URL

as defined in the (default) /etc/apache2/conf-
available/cacti.conf file. You will also need to
install and turn on PHP support. First install the
libapache2-mod-php5 package, then enable
the php5 Apache module; on an Ubuntu system,
this module is automatically enabled after
installation. Otherwise, you will have to either
run a2enmod or enable the module manually by
editing the Apache config files and restarting.

router is not properly configured to support
SNMP, you will also need to have administrative
privileges on it and set up SNMP yourself.

The Linux machine must also run MySQL.
Although it is not necessary, it is very
convenient to have a separate MySQL database
to store all Cacti-related data.

02Installation 
steps

03 Pre-installation actions
You should have root privileges in 

order to set up Cacti on your Linux machine. 
You should also know the SNMP-related 
information of the Cisco router. If the ADSL 
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09 Add the Cisco device
After installing and configuring Cacti,

you are ready to add devices and graphs to Cacti.
The things that you need to know in advance
in order to monitor your Cisco router with Cacti
are the name of the SNMP community (LUD)
and the name or the IP address of the router
(192.268.2.1).

To add the ADSL router, you should first
click on Devices on the left. Then select Cisco
Router and ‘Enabled’ on Status, and then click
Add. Now you will have to fill in the required
information that depends on your configuration.
It is important to put the correct data in the
Hostname and ‘SNMP community’ fields. Then,
click Create.

If everything is okay, the next screen will
display ‘Create Graphs for this Host’ on
the upper-right side of the screen. Click on
the ‘Create Graphs for this Host’ link to go to the
next screen.

The next screen after this lists all the available
Cisco interfaces for this particular router. What
interests us right now is Interface number 14
(Dialer1), which is the ADSL Internet connection
interface, so make it active. The desired graph
type should be ‘In/Out Bits’. Now click the Create
button. Other interfaces of interest may be
Number 5 (Dot11Radio0), which is Cisco’s Wi-Fi
interface and Number 13, which is the Ethernet
interface. Now select Graph Trees from the
left menu and then click Add. The next screen
will allow you to select the device you want to
monitor. Follow the instructions on-screen, and
you are done!

11 User management
Users in Cacti can be divided into three

brief categories: Anonymous, Normal and
Administrators. What differentiates these three
categories is the way they authenticate and the
permissions they have.

You can also add users using the command-
line interface of Cacti but using the graphical
interface is simpler. You can visit http://www.
cacti.net/downloads/docs/html/scripts.html
to find more information about Cacti command
line scripts.

09Add the 
Cisco device

08 Check Cisco confi guration
SNMP is a known TCP/IP protocol that 

is available for most ‘clever’ devices, including 
Linux and other UNIX machines, routers, 
network switches, Windows machines, etc.

Before you start installing Cacti, you should 
make sure that the device you are going to 
monitor is properly confi gured. Cacti will 
acquire data from the Cisco router using 
SNMP, so you should check if SNMP is properly 
working on Cisco.

10 The output generated by Cacti
A script that runs as a cron job updates 

the output of Cacti – this is automatically 
confi gured during installation. You can look at 
the /etc/cron.d/cacti fi le for more information 
about the way Cacti is being executed.

Select the Graphs tab and then, from the 
Default Tree, select the desired host. You will 
have to wait a little, until some data is obtained 
in order for the graphs to be populated.

07 Finish the installation
Two more simple steps will be required 

that should present little to no diffi culty. 
After fi nishing all steps, you should log in to 
Cacti using the admin user. The fi rst thing 
you will be asked to do is change the default 
password for the admin user, which is also 
“admin”. From now on you can use the http://
mb13:3023/cacti/index.php URL to connect to 
your Cacti installation.
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15Bonus
material

12 Create and use a new User
Head across to Console>Utilities>User

Management. You can see that two users are
created by default: admin and guest. Click
Add to create a new Normal user called ‘LUD’.
Fill in the required information. On the Realm
Permissions, turn on the View Graphs checkbox.
Now, press Create to create the new user. It is
always useful to turn on the ‘User must change
password at next login’ option.

After user creation, edit the new user, go to
the Graph Permissions tab and add the graphs
that you want the user to be allowed to see.

14 Back up and restore
Although backing up MRTG is a simple 

copy process, backing up Cacti is more 
demanding because its data is stored on a 
database. You can manually backup the MySQL 
database using the following command:

$ mysqldump -u cacti -pcactipass cactiDB 
> cacti.sql

The generated cacti.sql plain text fi le contains 
SQL commands that can reconstruct a 
database from scratch (including its data).

Similarly, you can back up all Cacti 
confi guration fi les using a simple UNIX script; 
just make sure that you include all fi les 
and directories. If you are not that familiar 
with MySQL, you should ask your database 
administrator for help, because backup is a 
critical task.

13 Cacti directories
The /var/lib/cacti/rra directory contains 

all the RRD fi les that keep your performance 
data. The /usr/share/cacti/resource directory 
holds all the XML fi les responsible for the data 
queries of Cacti. The /var/log/cacti directory 
contains all Cacti log fi les of Cacti – you should 
visit its fi les when there are problems with Cacti. 
The /usr/share/cacti/cli directory holds all the 
command line scripts.

15 Bonus material
The default Cacti installation 

automatically gathers and displays monitoring 
data about the current machine (localhost). 
You can see it by selecting Graphs>Default 
Tree>Host:Localhost.

16 Final thoughts
Installing Cacti is not as easy as installing 

MRTG. Nevertheless, Cacti produces a more 
professional output, supports plugins and 
multiple users with different privileges. Cacti also 
supports templates. They are used for simplifying 
the creation and administration of graphs.

Depending on your needs, you can choose 
MRTG or Cacti and be assured that any of them 
will serve you well.

Watch traffi c on a Cisco ADSL router using SNMP
Monitor network traffic with Cacti

WorldMags.netWorldMags.net

http://www.linuxuser.co.uk
http://worldmags.net/


Tutorial

www.linuxuser54

Pebble OS-based smart watches are social creatures. Let’s 
teachFlappyTuxtoget in touch with Android smartphones

Advisor
Tam Hanna has been in
the IT business since the days
of the Palm IIIc. Serving as
journalist, tutor, speaker and
author of scientific books, he has
seen every aspect of the mobile
market more than once

The last issue of Linux User & Developer 
taught you how to create a version of Flappy 
Bird for your Pebble smartwatch. Due to the 
complexity of the code, our game had to make 
do without a wall system: we simply didn’t have 
enough space to go over its implementation.

Fortunately, a new issue of this magazine 
brings four new pages of Tam-generated 
goodness. In addition to a wall system, we 
will implement a form to display the current 
session’s high score. Finally, a little conduit will 
be hacked up; it will connect Flappy Tux to your 
Android smartphone, opening up all kinds of 
fascinating possibilities for interaction.

Fine-tuning the diffi culty of a game is one 
of the hardest design challenges. Simply 
increasing the speed of everything is easy – 
modifying the environment and/or artifi cial 
intelligence leads to more satisfying outcomes.

We use this approach by creating an ‘evil’ 
wall generation algorithm. Whenever a wall is 
created, the current position and speed of the 
player is taken into account. As we can compute 
the ‘maximal’ position which can be reached via 
Newtonian physics, a wall can be made higher or 
lower in order to modify the reaction time given.

Give me… a predictor
New walls will appear on the right-hand side 
of the screen when the last wall is more than 
60 pixels away. This means that the player 
has about 60 pixels worth of space in order to 
climb or sink. Since we assume a constantly 
accelerated motion, the distance travelled can 
be determined by the formula s = (0.5 * a * t2) + 
(v0 * t). ‘v0’ stands for the initial speed, while ‘a’ 
stands for the acceleration that is applied. In 
Pebble C, this can be implemented as in Fig 01.

getMaxClimb and getMaxDroop differ insofar 
as they return the maximum value valid for 
raising and falling. Performing the power of 
two involves using advanced mathematical 
functions, so its value is instead determined 
by transforming the operation into a series of 
multiplications: t2 becomes t*t (t3 would be t*t*t).

We use these values in order to create new 
walls. Wall positions get updated in the same 
pass, thereby creating an illusion of movement 
directed towards the player character:

static void checkWalls(GContext *ctx)
{
 if(wall1Alive==false && wall2x<60)
 {//Build a wall
   wall1x=140;
   
   wall1y= wall2y + getMaxDroop(60)/4;
   
   if(wall1y<20) wall1y=20;
   if(wall1y>100) wall1y=100;
       
   wall1Alive=true;
 }
 //Second wall omitted
 //Move walls
 wall1x--;
 wall2x--;
 if(wall1x==0) wall1Alive=0;
 if(wall2x==0) wall2Alive=0;

Walls must not be too close to one another. We 
accomplish this via mutual exclusivity: a new 
wall spawns only if the previous one has passed 
across half of the screen. A generous allowance 
is deducted to give the player ample reaction 
time. Furthermore, values are clamped in order 
to prevent the algorithm from going berserk.

Developers working on real games should offer 
different diffi culty values. The actual amount of 
pixels to be subtracted should be determined by 
play testing. Coders working on existing games 
could also resort to analysing the behaviour of 
their current customers.

Drawing the actual walls is simple. We forego 
the use of sprites and render rectangles instead. 
You are, of course, free to change this if your 
application is to be released commercially (Fig 02).

graphics_fi ll_rect is interesting insofar as it 
permits the creation of rectangles with rounded 
corners. This can be achieved by passing in a 

Below The ‘evil’ wall system draws the 
obstacles based on the player’s position

WorldMags.netWorldMags.net

http://www.linuxuser.co.uk
http://worldmags.net/


Teach Flappy Tux to get in touch with your Android
Connect your Pebble game with Android

TUTORIAL

www.linuxuser.co.uk55

static float getMaxClimb(int t)
{
return 0.5 * -0.06 * t * t + moves_per_frame * t;
}

static float getMaxDroop(int t)
{
return 0.5 * 0.04 * t * t + moves_per_frame * t;

}

Fig 01

// BEGIN AUTO-GENERATED UI CODE; DO NOT MODIFY
static TextLayer *s_you;
static TextLayer *s_high;
. . .
static void initialise_ui(void) {
. . .
}

static void destroy_ui(void) {
. . .
}
// END AUTO-GENERATED UI CODE

static void handle_window_unload(Window* window) {
destroy_ui();
}
. . .

Fig 03

static void handle_window_unload(Window* window) {
destroy_ui();
goverFlag=false;
flownWay=0;
totalPos=50;
moves_per_frame=0;
wall1Alive=wall2Alive=false;
wall1x=wall1y=wall2x=wall2y=0;
app_timer_register(34, timer_handler, NULL);
}

Fig 04

//Draw wall
 if(wall1Alive)
 {
   graphics_fill_rect(ctx,GRect(wall1x, 0, 10, wall1y), 0, GCornerNone);
 }
 if(wall2Alive)
 {
   graphics_fill_rect(ctx,GRect(wall2x, 159-wall2y+32, 10, wall2y), 0, GCornerNone);
 }
}

Fig 02

radius in lieu of zero; one or more GCorner flags 
can be ORred together in order to select the 
affected corners.

Stylish collisions
Flappy Tux should display the player’s 
current high score once the game has ended. 
CloudPebble’s recently released GUI editor 
makes creating new forms really easy. Click the 
Add New button next to the Source Files section 
in order to open the creation wizard. Set File 
Type to Window Layout, and proceed to creating
a new window called GameOverView.

The GUI editor is divided into two parts.
Clicking control headers in the Toolkit section
adds a corresponding widget to the form, while
the properties of the currently selected widget
can be modified in the aptly-named Properties
pane. Add a group of controls in order to end up
with the layout shown in the figure.

In the next step, proceed to clicking the ruler 
symbol on the right-hand side of your screen. 
CloudPebble will respond by showing you the 
generated code of the form, which will have a 
structure similar to Fig 03.

Qt developers will immediately recognise 
how the GUI editor works. The parts inside the 
UI comments are generated automatically 
whenever the layout of the form changes. Your 
code should confine itself to the methods 
outside of the comment – they are not 
regenerated as time passes by.

show_gameoverview activates the form for 
display. We can modify it in order to display the 
high and current scores, which are stored in 
global variables:

static char buf[] = “123456”;
static char buf1[] = “123456”;
void show_gameoverview(void) 
{
 . . .
 
 snprintf(buf, sizeof(buf), “%d”, highScore);
 text_layer_set_text(s_high, buf);
          
 snprintf(buf1, sizeof(buf1), “%d”, myScore);
 text_layer_set_text(s_you, buf1);
 
 . . .
}

handle_window_unload gets called when form is 
removed from the screen. It is the ideal place to 
resume the game loop with a fresh start (Fig 04).

With that, the game loop must be updated 
one more time. Add the following snippet to 

 Fine-tuning the difficulty is 
one of the hardest challenges   

WorldMags.netWorldMags.net

http://www.linuxuser.co.uk
http://worldmags.net/


www.linuxuser.co.uk56

TutorialTutorial

the bottom in order to invoke the checkWalls
function. Collisions with walls are handled by
setting the game_over flag (Fig 05).

Our timer event handler does not preserve the
AppTimer reference returned to it, which makes
cancelling it a bit difficult. We solve this problem
by parsing the GameOver-Flag in timer_handler:

void timer_handler(void *context)
{
if(goverFlag==false)
{
layer_mark_dirty(myCanvas);
app_timer_register(34, timer_handler,

NULL);
}
else
{
show_gameoverview();

}
}

If goverFlag is set to true, no further frames
are fed into the game engine. Instead, show_
gameoverview is invoked in order to show the
screen of doom.

Android, ahoy!
Pebble supports Android and iOS. The Android
SDK is available via a dedicated GitHub
repository located at https://github.com/

myConnected = PebbleKit.isWatchConnected(getApplicationContext());
if(myConnected)
{

PebbleKit.startAppOnPebble(getApplicationContext(), PEBBLE_APP_UUID);
PebbleDictionary data = new PebbleDictionary();
data.addUint8(0, (byte) 1);

PebbleKit.sendDataToPebble(getApplicationContext(), PEBBLE_APP_UUID, data);
}

Fig 06

Button aButton=(Button) findViewById(R.id.button1);
aButton.setOnClickListener(new OnClickListener() {
    @Override
    public void onClick(View v) 
    {
        if(myConnected)
        {
            PebbleDictionary data = new PebbleDictionary();
            data.addUint8(0, (byte) 2);
            data.addInt16(1, (short)9000);
            PebbleKit.sendDataToPebble(getApplicationContext(), PEBBLE_APP_UUID, data);
   
        }
    }
    });

Fig 07

pebble/pebble-android-sdk/releases. We will 
use version 2.6 in the following steps, so simply 
click the link bearing its number to get it. Extract 
the archive and import the AndroidManifest file 
into Eclipse via Import>Android>Existing code. 
The SDK will show up as a project called main. 
Open the Properties dialog and navigate to the 
Android subsection: the checkbox “Is Library” 
must be enabled. Finally, drag and drop the 
contents of the java folder into src.

In the next step, the actual application is to 
be right-clicked. Open the Properties dialog and 
select the Android subsection. Click the Add 
button in the Library area. Eclipse will display a 
popup permitting you to select the “main” library 
created in the preceding step.

Pebble applications are identified via their 
globally unique UUID. Find yours in the Settings 
tab, and simplify access by creating a constant 
in your MainActivity:

public class MainActivity extends 
ActionBarActivity {
    private final static UUID PEBBLE_APP_
UUID = UUID.fromString(“56f93cf8-1ab7-48c0-
9859-d3c2f631c1db”);

Pebble applications communicate with 
their companion applications via so-called 
dictionaries. A dictionary is best described 
as a key-value store – pass in an ID in order to 
retrieve the value associated with it.

For simplicity’s sake, our Android conduit 
consists of one method. OnCreate starts by 
trying to find if a Pebble is currently connected 
to the smartphone. If that is the case, our 
application is brought to the foreground (Fig 
06). A button must be pressed in order to 
transmit an artificial high score to the watch. Its 
implementation is interesting, mainly due to the 
way the OnClickListener is declared (Fig 07).

Both methods create an empty 
PebbleDictionary, which is then populated 
with one or more values. The individual tuples 
don’t need to be stored in ascending order – a 
dictionary consisting of the values 1 and 50 
would be perfectly legal.

Receiving information is a bit more difficult 
due to the way the interaction between watch 
and app is configured. PebbleKit is but a thin 
wrapper which fires intents into the driver, 
thereby saving your application from needing 
Bluetooth permissions. Harvesting data 
requires the use of a handler class. Our example 
combines this with a thread dispatch, which 
permits you to update the user interface (Fig 08).

Pebble applications communicating via 
AppMessage should declare a total of four event 
handlers in main(). app_message_open informs 
the operating system about the “chattivity” 

static void updateGame(Layer *layer, GContext *ctx) 
{
 . . .
 checkWalls(ctx);
 if(wall1x<30 && wall1x>10 && wall1Alive==true)
 {
   if(totalPos<wall1y)
   {
     goverFlag=true;
     myScore=flownWay;
     if(highScore<myScore)highScore=myScore;
   }
 }
 //Second wall omitted
}

Fig 05
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final Handler handler = new Handler();
PebbleKit.registerReceivedDataHandler(this, new PebbleKit.
PebbleDataReceiver(PEBBLE_APP_UUID) {

@Override
public void receiveData(final Context context, final int
transactionId, final PebbleDictionary data)
{
handler.post(new Runnable() {
@Override
public void run() {
TextView myView=(TextView)findViewById(R.id.textView1);
myView.setText(String.valueOf(data.getInteger(0)));

}
});
PebbleKit.sendAckToPebble(getApplicationContext(), transactionId);

}
});
}

Fig 08

int main(void) {
handle_init();
app_message_register_inbox_received(inbox_received_callback);
app_message_register_inbox_dropped(inbox_dropped_callback);
app_message_register_outbox_failed(outbox_failed_callback);
app_message_register_outbox_sent(outbox_sent_callback);
app_message_open(app_message_inbox_size_maximum(), app_message_outbox_

size_maximum());
app_event_loop();
handle_deinit();
}

Fig 09

static void inbox_received_callback(DictionaryIterator *iterator, 
      void *context) 
{
   Tuple *t = dict_read_first(iterator);
 while(t != NULL) 
 {
   switch (t->key) 
   {
     case 1:
       highScore = (int)t->value->int16;
       break;
   }
   // Get next pair, if any
   t = dict_read_next(iterator);
 }
}

Fig 10

of your app, and furthermore permits you to 
specify the maximum size of incoming and 
outgoing dictionaries (Fig 09).

Space constraints force us to omit an 
explanation of the dropped/failed/sent handlers 
– their fairly primitive code can be seen in 
the example code on FileSilo.co.uk. inbox_
received_callback is more interesting due to a 
unique constraint of Pebble OS – developers 
cannot provide a dictionary instance with an ID 
in order to receive the value in question. Instead, 
all tuples must be parsed one after another 
using a method like the one shown in Fig. 10.

Finally, the current highscore is sent to the 
smartphone via the timer_handler function. 
app_message_outbox_begin opens the outbox 
dictionary, which is then populated with the user 
data. app_message_outbox_send transmits 
the data to the smartphone, where it should be 
acknowledged by the client application:

void timer_handler(void *context) 
{
 if(goverFlag==false)
 . . .
 else
 {
   DictionaryIterator *iter;
   app_message_outbox_begin (&iter);
   dict_write_int16(iter, 0, (int16_t)highScore);
   uint32_t final_size = dict_write_end(iter);
   app_message_outbox_send ();
   show_gameoverview();
 }
}

Learn some more
Pebble OS is, rather refreshingly, really not 
that difficult to work with; even after spending 
just a little time with it, you should find it easy 
to use. Developers who are used to classic  
PDA and smartphone operating systems tend 
to be impressed by the simplicity of the API. 
Sadly, this does not mean that two tutorials 
of four pages each can cover the entirety of 
the features that are available to developers. 
Our treatment of the GUI stack, for example, is 
necessarily quite introductory.

However, Pebble itself has recently worked 
over its developer documentation. Simply 
open  http://developer.getpebble.com/ in your 
browser of choice in order to start learning more 
about what you can do; content found in Guides 
tends to provide more detailed information on 
specific topics, while the syntax and parameter 
roles of individual functions can be studied by 
selecting Ddocumentation.

Teach Flappy Tux to get in touch with your Android
Connect your Pebble game with Android

 Harvesting data requires the 
use of a handler class  
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Left Dan started out 
with solid copper 
CAT5 cables, which 
unfortunately broke 
every time the 
fi ngers were fl exed. 
It took about three 
weeks to get the 
physical setup right, 
and the Pi Glove now 
uses a threaded, 
fl exible set of cable

Componentslist
 Raspberry Pi Model B+
 Raspberry Pi camera module
 2m CAT5 cable
 Terminal blocks
 USB mobile phone battery
 USB Wi-Fi dongle
 4 x 6mm Tactile buttons
 Golf glove

Music Themusicbuttonuses
Pygametorandomlyselectandplaya
trackfromapresetlistofsongs–the
ultimateshufflebuttonforrunners

Trains Thefinalbutton gives you 
aneSpeakannouncement of the next 
traintoarriveatapresetstation (going 
toanotherpresetstation)

Camera Thefirstbuttonuses
picameratotakeapicturefromthe
RasPicameramodule,whichcanbe
mountedwhereverthewearerdesires

Twitter Onceaphotohasbeen
taken, thisbuttonwilluseTweepyto
tweet ittothedesignatedaccount
along withastandardmessage
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Pi Glove
Dan Aldred puts the Raspberry Pi camera, 
the power of Twitter, a music player and a 
live train timetable under your fingertips

So your Pi Glove grew out of Project
New York – tell me about that.
I was invited to the second Picademy

back in July. The first day was workshops,
education, and the second day was a pure
hack day, and we had a bit of a chat with
Eben [Upton] and some other people who 
wanted to support and build something. 
We wanted to come up with something you 
could physically use, and we decided to 
use Scratch GPIO. 

So we came up with this idea that if you 
touched a thumb and finger together, it 
would move a character on-screen, so 
that was the original Michael Jackson 
glove. And at the end we thought that we 
could actually make something more 
ergonomic than a phone or a Google Glass 
– something that fits on the hand – and I
said I’d go away and use Python to make 
something creative for social media, so 
taking photographs, playing music. 

That’s how it started. The Project New 
York element was actually from my son. I 
showed him the video after Picademy and 
he asked what I was going to do now, and I 
said I’d build a glove that lets you do all this 
stuff. And he said, “Huh, right. We live in a 
village – this isn’t New York.” So that was it 
then – I dedicated the project to New York!

What is the Pi Glove set up to do?
From the index fi nger, if you press the fi rst 
button it’ll take a picture using picamera. 
The second button will tweet that picture 
to your Twitter account (saying something 
like “This picture was taken at this time”). 
The third button is an mp3 player; so 
you’ve got a list of ten songs on there and 
it randomly picks one and plays that – 
that was using Pygame. And then the 
last one… you know Paul Beech, from 
Pimoroni? Yeah, so he was on the original 
Picademy course with me. And after that 
I did something called Deer Shed, which is 
kind of a fi ne technology festival out here 
in the sticks, and he was there too. 

So we were chatting and one of the 
things we were talking about is train times 
– I was saying that if you’re at the station 
and want to check when the next train 
arrives, you have to get your phone out, 

check the app, load it up – wouldn’t it 
be better if you pressed a button in your 
pocket and it read it out in your ear, which 
platform to go to and stuff like that? So 
he told me to get in touch with this guy 
who’d done some scraping. Basically, he 
uses Google Sheets to scrape the data 
in and that downloads into a text fi le on 
the Raspberry Pi, which then parses 
through it and reads it out. You’ve got to 
be connected to Wi-Fi, and I developed 
it so that it always works between two 
stations that you travel between, but the 
next stage is to develop something to fi nd 
out where you are and then pull the data 
for that.

So you have four finger buttons – do you 
have plans for some kind of hierarchical 
structure? Maybe a palm button so that 
if you go down into the mp3 layer, you 
have volume control, track skipping and 
so on mapped out?
That will be the next stage. I was chatting 
to sixth form students about what they 
want to do, and it’s simple things like 
checking the time. Someone said, “If I 
wake up in the middle of the night then I 
usually go for my phone – how good would 
it be to just press a button and have it tell 
me the time?” And we got talking about 
things like if you have special needs or 
you require assistance, how you could 
develop for that – you could have some 
kind of extra button to press that would 
load up a particular menu. 

So I use Python eSpeak to read out 
what menu you’re inside, because there’s 
no GUI or anything to tell you where you 
are other than this voice saying, “You are 
now in the camera”. It’s not a polished 
article by any means but it works. I was 
looking online to see what there is already 
and I was struggling to fi nd stuff – there’s 
an Arduino drum glove which you move 
up and down, and when you touch your 
fi ngers on the desk it plays a drum beat, 
but there was nothing else like this. Even 
in terms of the hardware – what is out 
there? So eventually I envisage having 
some kind of glove where it’s more tactile, 
rather than pushing buttons.

Have you heard of Imogen Heap and 
the project MiMu gloves? They’re very 
different, with gesture control.
Yes! Well, Sam Aaron, who does Sonic Pi, 
was at one of the Picademy sessions with 
Sonic Pi, and on the next day when he saw 
the project, he was talking about a friend 
of his who is trying to get more audience
participation in music; so if the audience
moves to the left then the volume goes
up, and if they move to the right then
something else happens. Phenomenal.
He was very passionate about the idea of
the audience impacting on the music they
hear, rather than having ‘I’m a performer,
I’m just going to play something’. If the
audience doesn’t like a certain bit and
wants to change it, they just walk to the
right-hand side and then it alters it.

You could add tilt control to the Pi Glove,
so it could read if you’re tilting to the left 
or right with a wave.
Well it started with the idea that everyone
takes pictures – Instagram is bombarded
with pictures – but actually, how many
times are people posing for those pictures
and how many times are they just clicking
away? The original concept was that if I’ve
got to get a phone out to take a picture,
okay that’s fairly quick but, in twenty to
fi fty years time, people will look back and
say, “Do you remember when we used to
have to unlock our phones and put the
code in, and we had to wait for this app to
load – isn’t it better to just press a button
and it takes a picture?”

So the idea was that the camera
would be located in the breast pocket
or something like that – near eye level,
taking a picture of what’s in front of you
– and the issue with that is the quality
of the picture, but I think people are
becoming so snap-happy that you just
want to be able to take photos quickly if
something happens. It’s ironic, actually
– Barack Obama just asked for funding
for 50,000 police cameras mounted 
in their uniforms, to take pictures and 
stuff like that, so it’s the same idea. And I 
think that’s the next step: people walking 
around with these cameras.

Dan Aldred is
a curriculum leader 
for Computing 
and IT at a large 
comprehensive 
school and the lead 
school co-ordinator 
for Computing 
At School. As 
a Raspberry Pi 
Certifi ed Educator, 
Dan facilitates and 
promotes the use of 
the Pi in education 
and as a tool for 
learning in the 
classroom.

Like it?
Find out more about 
the Pi Glove on 
Dan’s blog, where 
he recorded his 
progress through 
each stage of 
development and 
shared the code 
that he wrote 
to solve various 
challenges: 
bit.ly/1zzOwFv.

Further 
reading
Interested in those 
MiMu gloves? Check 
out Imogen Heap 
performing her song 
Me, The Machine 
(bit.ly/1x2aPUT), 
and then visit the 
MiMu blog if you 
want to see how 
those bend sensors 
actually work: 
bit.ly/1sfv8gx.

My Pi Project
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Need to restart your Pi after a system lock-up? Ease 
strain on the mains connector – install a reset switch!

Add a reset switch 
to your Raspberry Pi

Tutorial

We all know that shutting down a Raspberry Pi by removing 
the power cable is risky. Data may be writing to the SD card, 
leading to corruption, while repeated removal of the power cable 
can cause problems with the connector port.

Clearly this can cause problems when faults cause the 
Raspberry Pi to hang, so the simple fi x here is to add a simple 
reset function to the device. There are three ways this can be 
done: with a USB reset button, a motherboard jumper on the 
GPIO bus or with a momentary button connected to newly-
soldered pins on the P6 header on the Model B Rev 2 and B+ (this 
is the most complicated option).

If you have an old PC lying around, retrieving the reset button 
and cable from this and even the connecting motherboard pins 
is achievable if you’re handy with a soldering iron. Otherwise, we 
recommend purchasing the parts online, although be aware that 
you'll probably need to buy more pins than you'll need.

01Check your Raspberry Pi model
Only two models feature the P6 header: the Raspberry 

Pi Model B Rev 2 (which you can fi nd next to the HDMI port) 
and the B+ (to the left of the ‘© Raspberry Pi 2014’ label). You 
will need to install the pins manually, however, as they are not 
preinstalled for this function.

www.linuxuser.co.uk62

Whatyou’llneed
 Momentary switch
 Suitable wire for PCB    

     projects
 Soldering iron and solder
 Single pin pair header
 HDD/motherboard jumper

Christian 
Cawley 
is a former IT and 
software support 
engineer and since 
2010 he has written 
for computer and 
smartphone users 
both online and in 
magazines
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Add a reset switch to your Raspberry Pi

02Find your components
Header pins can be purchased online, although this will

invariably result in having to order more than you need.
Alternatively, if you have an old motherboard, remove a pair 

of pins with a soldering iron. Similarly, you might buy a new reset 
button, or use one from an old PC.

03 Solder pins to your Pi
To gain stability when soldering, place the Pi upside

down on a layer of packaging foam, with the header slotted into
the holes.

Using fi ne solder, secure the pins to the mainboard with
your soldering iron. This will require a very steady hand, so get
assistance if required.

04 Connect your reset switch
Leave the solder to cool for a few minutes before

attaching the reset switch connector. 
Some cases don't have space for the pins and/or the

connector, however, so take the time to plan ahead and
make sure everything fi ts. If not, you may need to make some
adjustments to your case.

05 Reset Raspberry Pi following crashes
With the switch installed, you’ll be able to reset the

Raspberry Pi when required. Note, however, that this isn’t an
option to be used for whenever you feel like restarting. Rather,
it should be done only when the system fails to respond within
a reasonable time frame.

06 Reset with a HDD jumper
Not keen on soldering new pins to your Raspberry Pi?

That is perfectly understandable, but it doesn’t mean you cannot
reset the computer. We have another solution for you.

Using a motherboard jumper, two GPIO pins and a script to
initiate an ordered shutdown is a simple alternative that doesn't
involve solder and potential PCB damage.

07 Identify the GPIO pins
This method works on most models. Each has a GPIO 

array, 26 pins on the A and B (Rev 2) and 40 on the A+ and B+. 
The jumper should be placed on GPIO3, pins 5 and 6 counting 
from the left with the board the right way around.

08 Detect jumper with a script
Use the script at bit.ly/1Ge5n0O to detect the jumper, 

making it executable (sudo chmod 755) before running. Within 
a minute your Pi will shut down. Add this line to /etc/crontab to 
run the script whenever you boot up.

  @reboot   root  /home/user/scripts/gpio_actions.sh

Remember to remove the jumper before booting up!

09 Try a USB reset button
Specialist online stores offer USB reset buttons that 

can be connected to your Pi for scenarios when the device 
needs to be rebooted. 

If the idea of using the HDD jumper or doing some minor 
soldering doesn’t suit you, then a USB reset switch might be 
your best option.

Shutting down a Raspberry 
Pi by removing the power 
cable is risky
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Hover is an impressive add-on board for your 
Raspberry Pi that allows you to easily add 
touch and gesture control to any project

Add gesture control 
to your Raspberry Pi

People often ask what the best way is for them to 
get started with Raspberry Pi. Obviously this does 
depend on the individual user and what they want 
to achieve and get out of any project, but in a more 
general sense it’s often the hardware projects 
that win out for getting to grips with it. They teach 
a variety of skills (including programming, circuit 
building, soldering, hardware design and much 
more) and are also varied enough to both keep 
beginners interested and allow them to work out 
for themselves exactly what aspect they love 
best. Even a seasoned professional will get a 
serious kick out of a bit of physical computing and 

automation! This is one of the unique features of the 
Pi compared to traditional “black box” computers; 
you can break out of the usual boundaries and 
interface with everyday objects like never before.

One of the most important aspects of a hardware 
project is often the user input mechanism, and 
as technology is refi ned we see new and more 
intuitive ways to accomplish this task. Gesture 
and touch control is now present in a large 
number of consumer devices and even the biggest 
technophobes are starting to embrace the ease of 
this technology. It is time to bring your Raspberry Pi 
projects into the 21st century with Hover!

Aaron Shaw
Aaron volunteers at 
The MagPi (www.
themagpi.com) and 
has been heavily 
involved with 
Raspberry Pi since 
the very beginning, 
fi nding himself 
fortunate enough to 
use Pis both at work 
and for play!

Tutorial

Whatyou’llneed
 Raspberry Pi
 Hover
 Breadboard
 Male to female     

     jumper cables
 Speaker or headphones

WIN
5 Hover 
boards

Enter now at
bit.ly/1Ajx6gL
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Add gesture control to your Raspberry Pi

01 Get the gear!
The Hover add on board is available to purchase direct 

from Hover (http://www.hoverlabs.co/#shop) for $39 (£25),
however this will ship from Northern America and therefore if you
are based in the UK or Europe it will likely be quicker and cheaper
to order from one of the other retailers listed via the above link.
The added benefit of ordering from a retailer is that if you need
any of the other items you can likely get those at the same time!

Hover will work perfectly with any Raspberry Pi, including both
the new plus versions and the older models – just make sure
your system is fully up to date with:

sudo apt-get update
sudo apt-get upgrade

04 Check the connection
Hover connects to the Raspberry Pi through the

I2C interface located on the main 26 or 40 pin GPIO bank
(depending on which version of the Raspberry Pi you are
using). There is a very easy way to check if your Raspberry Pi is
correctly connected to Hover using the simple command line
I2C tools. Issue the following command:

  sudo i2cdetect -y 1

If you see 42 in the response then you are successfully
connected to Hover!

03 Set up the hardware 
Make sure your Raspberry Pi is powered down and

not connected to power before starting this step, to avoid any
unnecessary damage to your Raspberry Pi. Pick up your Hover,
breadboard and wires and connect the as shown in the Fritzing
diagram. The physical pins you should be using on the Raspberry
Pi are 1, 3, 5, 6, 16 and 18. Whilst a Model B Pi is shown, this will
be the same connection on a Model A, B, A+ or B+ of any revision.
Once completely set up like the image, reconnect the power cord
and open an LXTerminal session.

02 Update GPIO and I2C
When making use of GPIO and I2C (or any other 

interfacing technique on the Raspberry Pi) it is always good 
practice to update to the very latest software versions possible. 
Newer versions typically have bug fi xes and additional futures 
which can come in very handy. GPIO and the RPi.GPIO Python 
library are installed by default on Raspbian, but you may need to 
enable I2C if you haven’t already. This is a fairly standard process 
and has been covered many times so we won’t go into it here. We 
would, however, highly recommend the brilliant I2C setup tutorial 
from Adafruit (https://learn.adafruit.com/adafruits-raspberry-
pi-lesson-4-gpio-setup/confi guring-i2c).

Above You can tap 
the Hover or swipe 

in four directions 
just above it

The physical pins you 
should be using on 
the Raspberry Pi are 
1, 3, 5, 6, 16 and 18

The Hover board 
has intelligent on-
board level shifting, 
meaning that it can 
be used with either 
3.3V or 5V logic 
levels which means 
it can be used with 
pretty much any 
microcontroller your 
heart desires. There 
are connection 
examples and 
code snippets 
available for 
Arduino, Sparkcore 
and PCduino on 
the Hover website 
(hoverlabs.com) and 
these can also be 
adapted to suit other 
devices fairly easily. 

If you decide to 
create your own 
example with 
another device then 
why not submit a pull 
request to the Hover 
GitHub (github.com/
jonco91) if you are 
happy to share! 

Plenty of 
platforms
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AboveThis MGC3130
chip works as the 3D
tracking and gesture
controller

Tutorial

07 Run the example file
The current Hover library is simply a Python file

with all of the necessary functions included within it, rather
than an installable package (however, this may change in
the future). In order to use the functions contained within
the Hover_library.py script discussed above, it is therefore
necessary to make sure that the Hover_library.py script is
located in the same folder as any script you have written that
makes use of any of the Hover functions. In a terminal session,
navigate to the folder containing the Hover_example.py file
and run it using:

sudo python Hover_example.py

The Hover board will initialise and you will then see a message
“Hover is ready”, meaning you are good to go.

05 Using a Rev 1 Pi?
In the code, we have passed an option “-y 1” which tells

the operating system which I2C bus to look at (there are two on
the BCM2835 processor on the Pi). The first revision Raspberry
Pi (the one that initially launched in February 2012 with 256MB
of RAM) made use of I2C bus 0, whereas all other versions of
the Raspberry Pi since have used I2C bus 1. So the above code
would change to:

sudo i2cdetect -y 0

And you should expect the same output (42) as in step 7.
Additionally you will need to edit line 27 of the Hover_library.
py file, changing bus = smbus.SMBus(1) to bus = smbus.
SMBus(0). A patch that automatically detects the Raspberry
Pi version and makes this change for you has been submitted,
but not yet accepted into the master branch so this may not be
necessary in future versions.

06 Download the sample code
Now you have everything hooked up correctly and 

your Raspberry Pi is fully up to date, it is time to get the 
Hover Python library, which makes using the board from 
Python scripts extremely easy. You can get this using the 
following command:

  git clone https://github.com/jonco91/hover_    
  raspberrypi.git

This should download a folder called hover_raspberrypi to 
your /home/pi directory containing all of the fi les needed for 
this article. Alternatively you can download the zip fi le from 
https://github.com/jonco91/hover_raspberrypi/archive/
master.zip.

Python is extremely 
useful for beginners 
due to its easy-to-
understand syntax, 
fairly prose-like 
formation and the 
fl exibility and ease 
of acquiring existing 
software libraries to 
help your projects. 
It is also the offi cial 
programming 
language of the 
Raspberry Pi and is 
therefore very well 
supported within the 
community. That is 
not to say that Hover 
will not work with 
other programming 
languages; simply 
that the creators of 
Hover have not yet 
released any code 
libraries in other 
languages.

Why 
Python? 
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08 Investigate the output
Once you have completed step 7, if you touch the

Hover board or make gestures above it you will begin to see
output in the terminal which is a bunch of 0s and 1s and then
a description of what it has seen – right swipe, north tap,
etc. The way the Hover works is that it can sense any one of
nine different actions and these are sent to the Raspberry Pi
over I2C as an 8-bit binary value. The first three bits describe
whether it was a touch or gesture event and the remaining five
bits describe the specific type or direction of the event. The
exact breakdown can be seen in the code listing to the right.

09 Enable 3.5mm audio
Grab your speakers and plug them in to the 3.5mm jack

plug on the Raspberry Pi. You will then need to route audio to
the 3.5mm jack using the following command (you can skip this
step if you are using an HDMI display, which has in-built audio):

  sudo amixer cset numid=3 1

10 Make a drum machine
In the hover_raspberrypi folder is another folder called

examples that contains code and sounds to turn Hover into a
drum machine! Navigate to the hover_raspberrypi directory
and then copy the Hover_library.py file into the examples folder
by using:

  cp Hover_library.py examples

You can then move into the examples folder and run the Hover_
drum.py file using:

  cd examples
  sudo python Hover_drum.py

Make some gestures and taps on and around Hover and you
will have your own basic drum machine!

11 Create your own responses   
The great thing about having a Python library available is 

that it is easy to integrate this device into any of your existing or 
future projects. The code shown is all you need to get started 
with Hover. You will see that on line 15 and onwards there are 
comments saying “code for … goes here”. Essentially all you need 
to do is insert the actions you want to occur on the particular 
event mentioned in the comment and you will be up and 
running… it really is that easy!

12 Other project ideas
Most of you are probably now wracking your brains for 

projects you could use Hover in, but let’s face it – pretty much 
any project that requires physical interaction would be made 
better with touch and gesture control. If you think it is cool but 
are lacking inspiration, we recommend looking at the projects 
section of the Hover website at http://www.hoverlabs.
co/projects, where there are projects by the creators and 
community alike. If you make something cool,  be sure to send 
us the pictures!

Did you come
here looking for
information on how
to build your space
age transportation
device? We can’t
help you with
that, but we don’t
want to leave you
disappointed!
Hoverboards were
first popularised as
a fictional personal
transportation
method in the 1989
film Back To The
Future Part II and
took the appearance
of a levitating
skateboard with no
wheels. 25 years
later and it seems
we might be getting
close to turning this
dream into a reality.
Hendo Hoverboards
have created a
$10,000 hoverboard
which uses a
principle similar 
to that of maglev 
trains to generate lift 
(kck.st/ZMd9AA), 
and more recently 
Ryan Craven has 
created a much 
cheaper alternative 
using four leaf 
blowers and some 
other cheap parts 
(mrhoverboard.
com/about).

Wherearethe 
hoverboards? 

Add gesture control to your Raspberry Pi

import time
from Hover_library import Hover

hover = Hover(address=0x42, ts=23, reset=24)

try: 
  while True:

    # Check if hover is ready to send gesture
    # or touch events
    if (hover.getStatus() == 0):
      # Read i2c data and print the type of
      # gesture or touch event
      message = hover.getEvent() 
      type(message)
      if (message == “01000010”):  
        # code for west touch goes here
      elif (message == “01010000”):
        # code for centre touch goes here
      elif (message == “01001000”):
        # code for east touch goes here
      elif (message == “01000001”):
        # code for south touch goes here
      elif (message == “01000100”):
        # code for north touch goes here
      elif (message == “00100010”):
        # code for swipe right goes here
      elif (message == “00100100”):
        # code for swipe left goes here
      elif (message == “00110000”):
        # code for swipe down goes here
      elif (message == “00101000”):
        # code for swipe up goes here

      # Release the ts pin until Hover is
      # ready to send the next event
      hover.setRelease()
    time.sleep(0.0008)   #sleep for 1ms

except KeyboardInterrupt:
  print “Exiting...”
  hover.end()

except:
  print “Something has gone wrong...”
  hover.end()

Full code listing
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Take Rapiro for a spin without it needing to be 
leashed to a laptop by controlling it over the 

network or with a PS3 controller

Remotely control 
your Ras Pi robot

Rapiro is a cool little robot, and while we were playing around 
with it last month for our big robots guide we noticed that its 
potential for expansion and customisation was much simpler 
and satisfying than some of the other robots. In the spirit 
of that, we’re going to slowly build up our Rapiro to do some 
amazing things, thanks to the ever-useful Raspberry Pi and a 
little Python know-how.

This month, we’re going to liberate the Rapiro from the 
computer, and have it able to walk freely around on its own 
using the power of the Raspberry Pi and its own small selection 
of AA batteries to power it all. We’re also going to teach you how 
to control it with a PS3 pad so that you don’t have to constantly 
send commands via an interface.

Tutorial

Whatyou’llneed
 Raspberry Pi Model B
 Rapiro
 Compatible wireless dongle
 PS3 controller
 Mini USB cable

Rob 
Zwetsloot 
models complex 
systems and is 
a web developer 
profi cient in Python, 
Django and PHP. He 
loves to experiment 
with computing
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Remotely control your Raspberry Pi robot

01 Set up the Raspberry Pi
You’ll need an original Raspberry Pi Model B for the 

Rapiro, as the B+ needs you to trim the connections in the 
Rapiro for it to fi t. Install Raspbian on it and perform the 
usual rpi-update to upgrade the fi rmware before doing a 
sudo apt-get update && sudo apt-get upgrade to update all 
the software.

04 Connect remotely
Get on your PC or laptop and begin to test out the

Raspberry Pi. Open a terminal and type in:

$ ssh pi@[IP address]

You may have to enable the keys on your machine, but
enter the pi user password (raspberry) and you’ll be into the
Raspberry Pi’s system.

05 Install extra software
To send the signals to the Rapiro from the command 

line, you need to get Minicom to send them. This is only required 
for the command line as Python has a special library for this. 
You can install this on the command line via SSH using:

  $ sudo apt-get install

06 Install into Rapiro
Turn off and disconnect the Raspberry Pi from 

all the cables and such. Next, remove the screws holding 
Rapiro’s head together and take the front off. The Raspberry 
Pi delicately clips into the base of the head, with the ports 
poking out the back of the head – hold the back as it’s not 
directly attached any more.

07 Connect the Raspberry Pi
The spare Pi cable left inside Rapiro’s head can be 

connected to the Raspberry Pi to both power and allow for direct 
control from the Pi. Refer to the image to see how it’s attached, 
with the black cable on the opposite side of the edge of the pins.

03 Get the IP address 
Open up the terminal and type in ifconfig – it will spit out 

the connection details for your networking. Specifically, you want 
to look for wlan0 and its relevant IP details. Make a note of this 
information, as you’ll be using it to connect to the Pi remotely.

02 Set up wireless
Keep Raspbian in command line-only boot (or set 

it to boot to command line in raspi-confi g), but stay on the 
desktop for the moment and use the graphical utility to set 
the wireless dongle up to connect your network.

Above It’s roomy 
enough above and 

below the Pi for a 
small add-on or two

WorldMags.netWorldMags.net

http://www.linuxuser.co.uk
http://worldmags.net/


70

08 Reconnect the head
That’s it! Once you’ve plugged the Raspberry Pi in, it’s

ready to go. Reattach the head to the body and you can start
remotely controlling the Rapiro from the Pi. If you want to power
Rapiro with external power at first, keep the head open as you’ll
need to also power the Pi at the same time.

09 First test
Turn the Rapiro on and see if everything works. Does

the Raspberry Pi light up? Do the motors work fine? The most
common problem is that you may have put the Raspberry Pi
cable into the torso in the wrong way, meaning you’ll have to
completely disassemble it to fix it.

10 First commands
If your Rapiro is now working and the Raspberry Pi is

powering on, it’s time to take it for a test drive. Connect via SSH
like before and get Rapiro to wave by calling the M6 command
using the following command:

$ echo “#M6” | sudo minicom -b 57600 -o -D /dev/
ttyAMA0

14 Further breakdowns
There’s more in this serial code to explain. First of all, the

S number indicates which servo should be used – in this case
02, which is the right shoulder servo. The A value is the angle
of the motor: 000 is standard setting of the arm being down,
while 180 is straight up. T is used the same as before in both
commands. Only two can be used at a time like this.

11 Serial commands  
This is using the Arduino sketch that has been previously 

uploaded to your Rapiro, with M6 being the left wave. You can 
also directly control the motors and LEDs with serial commands. 
To change the lights to green over 10ms, enter:

  $ echo “#PR000G255B000T010” | sudo minicom -b 57600  
  -o -D /dev/ttyAMA0

15 Full code listing
From here you can start making custom scripts for 

Rapiro that do a lot more than some of the Arduino scripts. They 
can be a bit clunky, though, due to the way you’d have to execute 
them, but by referring to the table on the following page you’ll be 
able to build up an appropriate script for any custom commands 
you want to do outside of Arduino.

www.linuxuser.co.uk

Above It takes a little
practice but the
analogue sticks are
really fun to use

13 Raise right hand
Let’s do something a little more interesting, and move 

one of the servos in Rapiro’s body. We can have it raise its right 
arm by sending a couple of commands to its right arm servo 
like so:

  $ echo “#PS02A000T010#PS02A180T010” | sudo minicom  
  -b 57600 -o -D /dev/ttyAMA0

12 Break down the command
There are four parts to that command: the three 

RGB values for the LED lights and the T value for time in 
milliseconds. We’ve set the green to maximum (255) and the 
other two colours values to 0, while T is 10. Quite simple – play 
around with the code.

Tutorial
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16 Control code
To get Rapiro to work with the PS3 controller, you’ll need a

custom Python script. A basic script can be found on the Rapiro
website, so download it to the Pi in your Rapiro with:

$ wget http://www.kiluck.co.jp/rapiro/rapiro_ps3_
ver0_1.py

17 Preparation
Grab a PS3 controller and the charge cable, or any

available USB mini cable you might have. Plug it into the USB port
and wait a few seconds for it to connect to the Pi. You can then
run the code using:

$ sudo python rapiro_ps3_ver0_1.py

18 Move Rapiro!
Okay, this is the cool part: the analogue sticks both control

the arms, each being able to manipulate the rotation of the
shoulder and raising the arm. Pulling the triggers will grip one of
the hands, while the normal L and R buttons swivel the head. The

19 Code limitations
The code is limited to how many actions you can

perform at once, and will overload the serial buffer if you try and
do anything too complicated. That’s fine, though, as you can
immediatelystartthecodeagain.

20 Modifying the code
The code calls for specific moves from the standard

Rapiro sketch for the face buttons. Using the code for Rapiro last
issue where we added the golf ability, we can also add this action
to Select. Find the line com.write in the SELECT part of the code
and change it to:

  com.write(“#M9”)

Alternatively, grab this final code from File Silo.

To get Rapirotowork
with the controller,
you’ll needacustom
Python script

The PS3 controller 
is connected to 
the Rapiro with a 
wire like a leash, 
reminding it who its 
master is, however 
with a bit of hackery 
you can install a 
Bluetooth USB 
module and modify 
the code so the 
controller connects 
wirelessly. Give it a 
shot as an upgrade!

Truly 
wireless

S00 The head motor, turn side to side

S01 The waist motor, turn side to side

S02 Right shoulder motor, rotating the
 arm forward and back

S03 Right arm motor, raising the arm
 up and down

S04 Right hand motor, open and close
 the hand

S05 Left shoulder motor, rotating the
 arm forward and back

S06 Left arm motor, raise the arm up and
 down

S07 Left hand motor, open and close the
 hand

S08 Right foot yaw motor

S09 Right foot pitch motor

S10 Left foot yaw motor

S11 Left foot pitch motor

R Red colour for eye LEDs, 0 to 255

G Green colour for eye LEDs, 0 to 255

B Blue colour for eye LEDs, 0 to 255

T Time in milliseconds for the
 action to take place

Serial Code Table

Remotely control your Raspberry Pi robot

D-pad buttons allow you to activate the walk forward and back 
commands as well as turn on the spot. The face buttons allow you 
to wave with each hand or both hands, with the X button stopping 
everything and putting it back to the base state.
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Forecasting the weather 
with your Raspberry Pi
With Python and a Raspberry Pi, you can keep an eye 
on the weather and be prepared for the next big storm 
Being someone who lives on the 
east coast of Canada, the weather is 
something that is consistently a topic 
of conversation. The common wisdom 
is that if you don’t like the weather, just 
wait five minutes and it will change 
to something else. While people have 
used Raspberry Pis to create lots of 
applications like Twitter tickers, I thought 
that this issue we could look at how to 
write up a weather ticker in Python. 

There are many different services 
available that provide weather data 
through a number of different APIs. 
Some can be accessed directly 
through a URL, while others are a bit 
more complicated. Luckily, for the 
more complicated options there are 
wrappers written to make the data 
collection easier. We will look at several

services and see how to pull data
from a number of them. From there, 
you can decide how best to display all 
of this information. The first service 
we will look at is the one provided by 
Weather Underground (http://www.
wunderground.com). 

This service uses weather 
information collected by individuals 
from around the world, using data 
from personal weather stations. As 
with most services, you will need to 
get an API key in order to pull down the 
weather data for your ticker. You can 
purchase a developer key for free, as 
long as you don’t download data more 
than 500 times per day or 10 times per 
minute. This should be adequate for 

personal use. If you need more than
this, you can purchase an API key that
covers more usage. Interacting with
Weather Underground involves sending
a request as an HTTP URL and receiving
either a JSON or XML file back. 

In the sample code, we pull back the
data as JSON. The first thing you will
need is your location identifier. You can
request a location identifier by either
latitude and longitude or by geolocating
your current IP address. You can even
do a search by place name. Once you
have this, you can go ahead and start
to make data requests. You can import
the urllib2 and json modules to make
the request and parse the output.
Let’s say you wanted to get the current
conditions at Cedar Rapids. You could
do this with the following Python code:

f = urllib2.urlopen(‘http://api.
wunderground.com/api/YOUR_KEY/
geolookup/conditions/q/IA/Cedar_
Rapids.json’)

This will return a JSON file. You can now
load this data and parse it with

json_str = f.read()
json_parsed = json.loads(json_str)

The json_parsed variable will now
contain all of the available current
conditions, such as temperature or
precipitation. There are many other
data features provided by the Weather
Underground, including weather alerts,
a three-day forecast, a ten-day forecast,

Joey Bernard
As a true
renaissance man,
he splits his time
between building
furniture, helping
researchers with
scientific computing
problems and
writing Android apps

There are many different 
services that provide weather 
data through a number of APIs

It’s the official
language of the 
Raspberry Pi. 
Read the docs at  
python.org/doc

Why 
Python?

Python column

hourly forecasts and tide forecasts. 
There is also historical information, in 
case you need historical data for some 
other project.

The next service we will look at is that 
provided by forecast.io. Forecast.io 
aggregates weather data from several 
different sources around the world. It 
parses through all of these data sources 
and provides current weather conditions 
and a forecast for your location through 
an API over HTTP. The returned data can 
be a bit messy, so there are wrappers for 
many different environments, including 
Python. This wrapper is available on 
GitHub from Ze’ev Gilovitz (https://
github.com/ZeevG/python-forecast.io). 
While you can download and install from 
source, you should be able to install it 
using pip with:

  pip install python-forecastio

As with Weather Underground, you will 
need to go to https://forecast.io and 
get an API key in order to make requests. 
And, as with Weather Underground, 
this API key is free. Once you import the 
module, you can call ‘load_forecast()’ 
to get the data. The object storing the 
returned results contains everything 
available and has several access 
functions. For example, you can get the 
hourly forecast with the object function 
‘hourly()’. These access functions have 
functions within them to access parts of 
the sub-data. For example, you can look 
at the hourly temperature with:

byhour = forecast.hourly()
for hourlyData in byhour.data:
   print hourlyData.temperature

In most instances, the information 
available through the wrapper functions 
should be good enough. But, you may 
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Python column

You can use Python
to log weather 
data and send 
it in to Weather 
Underground; 
just install the 
required module 
with: pip install 
weather. This 
actually contains 
three separate 
submodules that 
need to be imported 
individually. The first 
provides a number 
of conversion 
functions, as well 
as calculation 
functions such as 
‘weather.units.calc_
wind_chill()’. The 
second, ‘weather.
stations’, provides 
the capabilities to 
talk to the weather 
station over a 
serial connection, 
but this module 
currently only talks 
to the Vantage and 
VantagePro. The 
third, ‘weather.
services’, provides 
the functions to 
upload your data to 
the online services.

Weather 
station

# To talk to Weather Underground we need
# to import modules to handle URLs and
# JSON data
import urllib2
import json

# The next step is to open a URL and
# read the data
f = urllib2.urlopen(‘http://api.wunderground.com/api/YOUR_KEY/
geolookup/conditions/q/IA/Cedar_Rapids.json’)
json_string = f.read()

# Now you can parse the JSON data
# read off the information you need
parsed_json = json.loads(json_string)
location = parsed_json[‘location’][‘city’]
temp_f = parsed_json[‘current_observation’][‘temp_f’]

# To talk to forecast.io you need to
# import the forecastio module
import forecastio

# You need your API key and location
apikey = “YOUR_KEY”
latitude = 36.4
longitude = 46.567

# The next step is to load the forecast data
forecast = forecastio.load_forecast(apikey, latitude, longitude)

# You can print out the available hourly data
by_hour = forecast.hourly()
for hourly_data in by_hourly.data:
   print hourly_data

# You can also get summaries
by_day = forecast.daily()
print by_day.summary

# To use the Python weather API you need to
# import the pywapi module
import pywapi

# Getting the weather from any of the 
# available sources is a single call
# You will need to find and use the 
# appropriate location ID

weather_com_result = pywapi.get_weather_from_weather_com(‘10001’)
yahoo_result = pywapi.get_weather_from_yahoo(‘10001’)
noaa_result = pywapi.get_weather_from_noaa(‘KJFK’)

# The data is now in a key/value pair
# structure, ready to read off and used
print weather_com_result[‘current_conditions’][‘text’]
print yahoo_result[‘condition’][‘text’]
print noaa_result[‘weather’]

Full code listinghave need of more control over your 
request. In these cases, the forecast.io 
module has a function called ‘manual()’. 
You can use this to send a particular URL 
data request to the forecast.io service to 
pull back the exact information you are 
interested in.

The last option we will look at is the 
python-weather-api module. This 
module provides access to weather 
service providers such as Yahoo! 
Weather, weather.com and NOAA. This 
module is actually available as a package 
within Raspbian. You can install it with 
the command:

  sudo apt-get install python-
pywapi

You can also install it with pip. Once 
you have it installed, you can import it 
and request data from any of the three 
data service providers. The three main 
functions are: 

pywapi.get_weather_from_yahoo()
pywapi.get_weather_from_weather_
com()
pywapi.get_weather_from_noaa()

These functions essentially get all of 
the available information from these 
different servers in a single call. You 
can then parse the results to pull out 
the information you are most interested 
in. The results actually come back as 
XML data and are then parsed in the 
return object. You can then pull out the 
relevant data by using keywords, such 
as ‘forecasts’. You should review the 
module documentation to see what 
information is available from each of the 
data sources.

Once you have collected the weather 
data that you were looking for, you need 
to display this information. The simplest 
is to just print it out. This works well if 
you are using a console as the interface. 
There are also several LCD options 
available if you want to make a self-
contained weather reporting service. 
The exact code used to handle the LCD 
will vary by manufacturer, but they all 
have very good documentation available. 
Now that you have weather reports being 
served to you, you will no longer have 
any excuses for being caught unawares 
by a storm or for showing up to work 
drenched by the rain.
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A teeny tiny new Raspberry Pi has been
released, so should you immediately bin 
your old one?
Another model of the Raspberry Pi? 
What is it this time?
The Raspberry Pi Foundation has 
released a new revision of the 
Raspberry Pi Model A called the 
Model A+ – basically the same naming 
convention as the Model B+.

I thought the Model B+ was supposed 
to be the last revision of the original 
Raspberry Pi?
It was the last revision of the Model 
B board, the fl agship and original 
Raspberry Pi product. This is a new 
revision of the Model A board, the 
lower-specced and cheaper version of 
the Raspberry Pi.

Is this actually the last revision of the 
Model A, then?
The Raspberry Pi folks haven’t really 
said if this is the last version of the 
Model A. It might well be, with a 
Raspberry Pi Model A2 at some point, 
but due to the way that people use 
the Model A it makes sense that there 
could well be other revisions.

The way that people use the Model A?
Well, the Model A is a much simpler 
piece of kit, with fewer inputs and 
outputs. Specifi cally, the main 
difference between it and the Model B 
was slightly less RAM, no Ethernet port 
and one less USB port. It still had the 

same GPIO and processor, though, so 
it was good for hobby projects as it was 
cheaper yet could still crunch the same 
numbers. It just wasn’t as good for 
connecting to a monitor and a keyboard 
and teaching kids to code.

Right. So what is the difference 
between the Model A and Model A+?
The most noticeable thing about the 
Model A+ is that it’s much smaller than 
the Model A, which was the same size 
as the Model B before. It also has the 
extended GPIO ports of the Model B+, 
so it now has 40 pins altogether, all of 
the same layout as the B+. The video 
out port has been removed and the 

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

If you 
like this…
We did a similar 
breakdown of the 
Raspberry Pi Model 
B+ when that was 
launched back in the 
summer. You can 
read that in issue 
143 of LU&D

Further 
reading 
You can fi nd out 
much more details 
on the Model A+ and 
other Raspberry Pi 
technical data from 
the eLinux wiki page 
for it: elinux.org/
RPi_Low-level_
peripherals

FAQ

What is the Model A+?
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audio out has been moved to sit next to
the HDMI port. This 3.5mm jack is also
supposed to be of higher quality, so
there’s less interference on it.

How come they were able to make the
Model A+ smaller than before?
With the shuffling around of the ports,
they were able to shrink it down to
the size of the GPIO port. The lack of
Ethernet port means the media ports
can occupy the space where it was on
the normal board, and the USB port fills
up the space between the two. It’s very
neat and compact.

Why didn’t they do this with the
original Model A?
It could be a number of reasons: it
could be that it was cheaper to produce
the same PCB and then add the

FAQ

components afterwards, it cou
that the form factor of both the b
were the same for specifi c projec
such. For whatever reason, it’s
done now and that’s cool.

So the Model A+ will obvious
more expensive, right?
Actually, no – it’s cheaper! It’s
from $25 (£16) to $20 (£13), me
you have a pretty decent 
computer for a lot less. It’s much 
for certain projects if you just
access to the CPU via the GPIO po

Is there any special place I can ge
The normal places are stocking th
element14, RS Components, etc. T
are the best places to grab them f
moment before they start fi lterin
to other online and offl ine stores.

Above The slightly different, more compressed form factor is down to 
a more efficient use of the space, with the media ports now grouped

Above The Model A+ now features the full 40 GPIO pins that you can 
get with B+, making it even better for hardwareprojects

RasPi magazine 
issuesixoutnow
Get the best from your Raspberry Pi 
camera module and hack Minecraft

Did you know that we have a special digital magazine 
dedicated to the Raspberry Pi? RasPi magazine is 
available in the Google Play Store (bit.ly/1nRozP6) as 
well as the iTunes Newsstand (bit.ly/1vnUvHQ), and 
this month we show you how to master your camera 
module by using the excellent picamera library.

Master your Pi camera
In this special feature you can fi nd out all about 
the picamera library from its creator Dave Jones. 
Dave explains exactly how to use the library in order 
to create some really cool camera module-based 
projects, including a security camera that detects 
motions and a ‘time travel camcorder’, which uses a 
ring-buffer to ensure you’ll never miss any action.

Program Minecraft
Now that Minecraft: Pi Edition is baked into the 
Raspbian OS, we felt it was high time to give you a 
guide to scripting and hacking the world’s greatest 
game. Find out how to get it all set up and then start 
working with scripts in order to check and manipulate 
the co-ordinates of objects and your player, and also 
to automatically place blocks along set paths so that 
you can build entire landscapes in no time.
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LyX

Scribus

Lucidpress

LibreOffice

What’s the best DTP program for easily creating smart,
professional publications that are fully print-ready?

Desktop publishing software

LyX
Essentially a GUI for TeX and LaTeX, 
LyX enables you to type quickly 
without having to sort out your styles 
and formatting, instead using some 
simple per-template classes to 
automatically standardise different 
elements and inputting TeX code for 
more detailed control. LyX chiefly 
targets traditional text documents.

Download: bit.ly/1uZH8hs

Lucidpress
An online service, Lucidpress is 
more of a universally accessible tool 
than it is a pro-level DTP software. 
Slightly different from the others 
here, there is a larger focus on cloud 
storage, collaboration and online 
publishing. While paid subscriptions 
are available, we’re looking at the free 
version of the Lucidpress service.

Sign up: bit.ly/1wLF7J5

Scribus
Scribus is a very established piece 
of software that’s widely available in 
the repositories and clearly targets 
professional/prosumer users. Its 
key focus is print publications and 
it features a wide range of tools that 
will be familiar to anyone who has 
experience with programs such as 
InDesign or QuarkXPress.

Download: bit.ly/1GQt3sq

LibreOffice
While there’s no direct equivalent to 
Microsoft Publisher in this suite, you 
can use LibreOffice Impress, the 
presentation software, to a certain 
extent. It gives you more layout and 
graphic control than Writer, as well 
as the typographic options that are 
lacking in Draw, and is pretty much 
ubiquitous to non-lightweight distros.

Download: bit.ly/1lS1rNu
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Features
It’s packed with complex features, but the learning curve is steep. To get the
full use of LyX you’ll need to spend some real time learning it, particularly the
coding side of things. But once you’ve got it down, you can use speedy typing
withtheoddbitofcodetogenerateincrediblysmartdocuments.

Features
Lucidpress clearly targets non-professional users, and if you’ve used
Apple’s Pages then you’ll instantly recognise its influence. It’s slick and
simple, although light on fine controls. You can collaborate with people
online and publish to the web directly from Lucidpress.

yX

Annotated templates for a range of (chiefly STM) journals are available

LyXautomatesstylingandenablesyou
tofocusonstructure,notappearance

Layout tools
Given its TeX/LaTeX base, Lyx handles the majority of layouts for you. 
It’s primarily focused on journals, articles and books, and most of the 
templates refl ect this, so the layout tools are excellent for traditional 
writing. You will really struggle to create custom layouts for modern-
looking publications though, as Lyx isn’t really designed for that.

Layout tools
As well as a basic margin and rulers, there are some neat features in 
the contextual menu panel when you select objects, like being able to 
match their sizes and evenly distribute them. Scrollable areas for digital 
publications can be added, too. The templates are surprisingly good, 
though the majority are locked into the Premium account.

Images and text
Text-wise, Lyx is stunning, especially with elements like the Maths bar 
to beautifully render typed formulas. The table of contents and citation 
functions are also fantastic. With images, though, you can only scale and 
rotate, setting hard values in dialogs rather than positioning by hand.

Images and text
The options for images mostly revolve around shadows, borders, opacity 
and gradients. The features are all surface-level and don’t give you much 
fi ne control. It’s a similar story with the text controls; aside from the font, 
line spacing, etc, all you really have are effects like bending and warping.

Output
What you work with on-screen is very different to the fi nal output (hit 
Ctrl+R to preview). While that fi nal output looks great with standard type-
based projects like books, essays and so on, it looks less so with image-
led styles. As well as LaTeX, you can export to a range of PDF formats, 
HTML, EPS, Postscript and more niche formats besides.

Output
The free version is hamstrung; you can only export ‘screen quality’ PDFs 
(i.e. 100dpi), online storage for images, fonts, etc is limited to 100MB and 
digital publications come with Lucidpress branding. Subscriptions start 
at $7.95/month for a Basic account, which comes with the premium 
templates, but it might not be worth paying when you have Scribus…

Lucidpress

 The contextual menu panel to the right shows the infl uence of Pages

Collaborating online is easy, but is 
Lucidpress powerful enough?

Review

Overall
For infrequent DTP users, Lucidpress is simple, stylish 
and generally quite decent. The subscription really is 
necessary, though, and it might be hard for casual users 
to justify taking one out. 6

Overall
This is either absolutely stunning or basically unusable, 
depending on your needs and your abilities. If you’re 
creating traditional text-based publications and don’t 
mind a bit of coding, this is most defi nitely for you. 7

WorldMags.netWorldMags.net

http://www.linuxuser.co.uk
http://worldmags.net/


www.linuxuser.co.uk79

Features
Scribus is essentially an open source InDesign. It has everything – media
managers, margin and bleed settings, layers and blending, type tools,
illustration tools, pre-flight checks. The interface as a whole is clean and
easy to use. Fantastically featured software. We’re really quite impressed.

Features
Not strictly speaking DTP software, LibreOffice’s presentation software
Impress can still be used as such, to an extent, by pretending that slides
are pages. The key thing here is that you can use LibreOffice’s Document
Converter Wizard to create ODPs from Microsoft Publisher files.

Finding the best DTP program for creating professional publications
Desktop publishing software

Layout tools
You can set up any layout you like, and place things pixel-perfectly using 
the Ctrl and Alt keys to help with alignment. There are multiple grids and 
guides to help you with positioning elements and a baseline grid to align 
your text as well. All this can be minutely controlled in the options, down 
to the colour and snap distance of your guides.

Layout tools
LibreOffi ce has pretty decent wizards for generating letters and agendas, 
though for proper publications you’ll need to go manual. Impress has 
some simple slide layouts you can use to get started, and it’s easy to 
bring in images, tables, videos and other media (for rudimentary digital 
projects). It’s defi nitely not intended to work as DTP, though.

Images and text
The Layers window usefully features hide, lock and wrapping options, 
opacity and Adobe-style blend modes. Text options are stellar – hit Ctrl+T 
on a text box to fi nd everything from style options to tracking and ligatures. 
Images can be edited via GIMP and have effects applied.

Images and text
Detailed text formatting options are available and text styles can be 
minutely controlled. In fact, the image styles are very good too, so if you put 
the time into setting these up then you can work with the lack of real layout 
tools and produce something pretty good if your needs are simple.

Output
Truly professional print options, including security settings, embedded 
fonts, plus crop, bleed and other printer marks. The pre-fl ight checks 
are very thorough too, perhaps more so than with InDesign. As well as 
the option to export EPS and SVG fi les, with PDFs you can handle image 
compression and even enable presentation effects.

Output
You can export PDFs from Impress (either lossless or with JPEG 
compression to a set DPI). There are no crop/bleed options as this is 
presentation software, but the PDFs themselves are high quality. You 
can also export HTML fi les with page navigation options at the top for 
online reading. Beyond that, though, there’s not much.

Scribus
Scribus has evolved over the last 
decade into a powerful program

LibreOffice
There’s no DTP software in LibreOffice, 
but you can bend Impress a little

 The image, illustration and typography tools are exhaustive Layout tools are basic at best, but the elements can be fi nely controlled

REVIEW

Overall
It’s a bit of a stretch trying to get Impress to work so 
far outside its remit, but given the recently introduced 
support for Microsoft Publisher we figured it was worth 
investigating, at least. Unfortunately, it isn’t a viable option. 4

Overall
Intuitive but not shallow, powerful but without a 
steep learning curve, and along with everything else 
a pro DTP suite contains, it has unique features like 
a barcode generator and executable scripts. 10
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Scribus
Doing the research on desktop publishing
software for Linux, it quickly became apparent
that the two main players are LyX and Scribus
– in fact, almost the only proper players.
LibreOffice was considered chiefly due to its
support for Microsoft Publisher, suggesting
that perhaps Impress had a few more DTP-like
features in its toolkit, as well as the fact that it’s
widely available and a widely-used office suite.
Lucidpress was the wildcard this time around
– due to this lack of other options – and even then
it wasn’t a package but a web app.

Now, we really like LyX. It’s completely different
to anything we’ve used before, and after spending
some time with it, you really get the sense that
once you invest a considerable amount of time
in working through the excellent Help pages and
tutorials that the LyX team provides, you will have
an incredibly powerful tool to use. Its advantage,
of course, is the fact that with publications
that are led by typography rather than images
and other design elements, you can use an
arsenal of scripts, shortcuts and code snippets
to really perfect their appearance, but without

AND THE
WINNER IS…

In brief:Compare and contrast our verdicts

Scribus is the only software in this test that creates PDFs with bleed and printer marks

slowing down. You are effectively typing in a raw
manuscript, once you’ve got your classes sorted,
and leaving LyX to properly lay the whole thing out
for you. The learning curve might be prohibitive
for some, but it is genuinely an excellent program.
However, the fact that its handling of images is
necessarily limited prevented a higher score,
because these days DTP is as much about
manually (and easily) fine-tuning layouts and
layers as it is about the typesetting.

www.linuxuser.co.uk

GROUPTEST
WINNER

Review Desktop publishing software

The clear winner here, though, is Scribus. 
It smashed the competition in every single 
category, providing absolutely everything you 
could possibly need to send a retail magazine 
to press, let alone fl ow text into a book or design 
brochures. We can’t stress enough how brilliant 
Scribus is – it’s almost certainly in your distro’s 
repositories, so take a quick look for yourself and 
you won’t be disappointed.

 Gavin Thomas

LyX Lucidpress Scribus LibreOffice

Features

There’s such a lot 
to learn but it’s well 
worth it 7

Clean and simple, 
aimed for more casual 
home users 6

The complete package. 
Really impressive 
software 10

Impress just isn’t DTP, 
despite support for 
Publisher fi les 4

Layout tools

Excellent for books 
and journals, not 
custom layouts 6

Smart (but simple) 
tools and good-looking 
templates 7

Fine controls for multiple 
grids and guides give 
great layouts 9

Very basic templates 
and layouts, so quite 
limited 4

Images and 
text

Brilliant text and 
structural options, 
limited image options 8

All the basics are there, 
plus some nice effects 
besides 7

Detailed text and 
layering options; GIMP-
editable images 9

Image and text styles 
are defi nitely usable, 
though again limited 5

Output

Auto-styles fi nal 
document, outputs to 
multiple formats 7

Essentially unusable 
unless you take a 
monthly subscription 4

All professional export 
and print options are 
available 10

High quality but basic 
PDFs; no range of 
export formats 5

Overall

If you don’t need 
advanced image 
and design controls, 
definitely learn this 7

Worth considering if 
you’re happy to pay 
each month and want 
the online features 6

This really is the gold 
standard  of DTP 
software for Linux for a 
reason. Download now. 10

LibreOffi ce just can’t 
compete without 
a dedicated DTP 
program in its roster

4
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Review

The CubieBoard 4, also known as the CC-A80, is CubieTech’s
latest and most powerful single-board computer. Following
on from the CubieTruck, which took the CubieBoard 2’s dual-
core AllWinner A20 system-on-chip processor, boosted the
RAM and added additional features, the company has opted to
skip a quad-core product and go straight to eight cores with a
board for the AllWinner A80.

Unlike most eight-core ARM chips, the A80 has the ability
to run all cores simultaneously. A variant on ARM’s big.LITTLE
architecture, the A80 packs four high-performance 1.8GHz
Cortex-A15 cores alongside four low-power Cortex-A7 cores.
In mobile use, the big.LITTLE architecture is designed to save
power by spinning down the high-power cores during times of
light system load. It can do so here, too, but unlike many of its
competitors the chip can also rather impressively opt to run

With a powerful 64-core GPU and eight-core ARM processor, could the 
CubieBoard 4 be a viable lower-cost alternative to Nvidia’s Jetson TK1?

all eight cores at the same time for a serious boost to its multi-
threaded performance.

The board itself is a completely new design. Those who had 
used previous models as network-attached storage devices 
will be disappointed to see that the switch to the new chip has 
seenthe on-board SATA connectivity discarded, although this is 
partially compensated for by a handy USB 3.0 On-The-Go (OTG) 
port with bundled break-out cable. Like its predecessor the 
CubieTruck, there’s HDMI and VGA video output along with on-
board wireless – 802.11b/g/n supporting both 2.4GHz and 5GHz 
and Bluetooth – and a NAND fl ash module pre-loaded with a 
version of Android 4.4.2.

Android is clearly CubieTech’s focus, here. While not the 
latest version, the AllWinner-branded build performs well 
and works hard to wring the most performance from the octa-

Pros
Running all eight
cores of the
AllWinner A80 chip
simultaneously
chews through
tasks with aplomb,
performing well

Cons
ThePowerVRGPU
hasnoacceleration
supportunderLinux,
andheatoutputisa
realissue,especially
ifthebundledacrylic
caseisfitted

CubieTech 
CubieBoard 4

MINI PC
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NvidiaJetsonTK1
£199.99
With an embedded 192-core
graphics processor, the
Jetson TK1 offers up to 300
gigaflops of single-precision
compute alongside an
impressive 2.3GHz quad-
core ARMv7 processor. Those
looking to make use of that
power, however, are limited
to using Nvidia’s CUDA
language exclusively, with no
OpenCL support available.
maplin.co.uk

Low-cost alternative to the Nvidia Jetson TK1?
CubieTech CubieBoard4

REVIEW

core processor and its bundled 64-core PowerVR graphics
processor. Games performance, in particular, is exemplary,
easily chewing through popular benchmarks like 3DMark Ice
Storm Unlimited with little slow-down. A bundled application
even provides support for 4K video playback, although neither
the HDMI nor VGA connectors can output at this resolution.

Sadly, where Android – aside from a few small glitches, like
a crash when trying to access the display settings – excels, the
general Linux story isn’t so great. As with previous CubieTech
products, the CubieBoard 4 uses AllWinner’s outdated 3.4
kernel for both Android and Linaro, but while the PowerVR
GPU gets hardware acceleration support in Android, it is
left with nothing but an unaccelerated frame-buffer in the
latter. Considering its potential as an OpenCL-compatible
accelerator to further boost the performance of the board,
that’s a real shame – and one compounded by, at the time
of writing, there being no fi rmware to enable the Bluetooth
module to run under Linux.

There’s a further problem with CubieTech’s design: heat
output. The board comes supplied with a 40mm heatsink
which must be attached to the system-on-chip processor and
a two-piece acrylic case. Fitting the case, however, prevents
the heatsink from breathing, with the result that while running
all eight cores simultaneously in testing, the temperature www.newit.co.uk

More 
information

rapidly hit its upper limit and the processor protectively down-
clocked from 1.8GHz to 1.2GHz and, at times, even deactivated
selected cores. Other chips on the board, which do not have
thebenefitoftheheatsink,becametoohottotouch.Removing
the upper panel of the case helps, but the processor still runs
at upwards of 80°C without active cooling.

For hobbyists, there’s also the issue of general-purpose
input-output: the well-featured 96-pin and 54-pin connectors
of its predecessors have been shrunken in the CubieBoard 4 to
just 20 pins. A final blow is in network performance, measured
at just 190Mb/s from the ‘gigabit’ Ethernet port.

Gareth Halfacree

 Operating System  Android 4.4.2 (Linaro 14.10 also available)
 Processor  AllWinner A80 Octa-Core (4x 1.8GHz Cortex-A15, 

4x 1.2GHz Cortex-A7) with PowerVR G6230 64-
Core GPU

 Memory  2GB DDR3
 Dimensions  121mm x 113mm x 20mm
 Weight 115g including heatsink, excluding   
  antenna and cables

 Ports HDMI, VGA, Gigabit Ethernet, 4x USB 2.0 
Host, 1x USB 3.0 OTG, 1x Analogue Audio In, 
1x Analogue Audio Out, 1x Infra-Red Receiver, 
RP-SMA Antenna Connector, 5V Power, Battery 
Power, Micro-SD

 Network Gigabit Ethernet,  802.11b/g/n Wi-Fi, Bluetooth
 Extras 3x Buttons, 4x LEDs, 20-Pin GPIO Connector
 Price £132.95

Technical specs

Adapteva Parallella 
Desktop Computer
£117.67
The dual-core Xilinx 
processor of the Parallella 
can’t hold a candle to 
the eight-core chip that 
powers the CubieBoard 
4, but it includes a special 
sauce in the form of a 
16-core programmable co-
processor. This offers extra 
performance for applications 
programmed to take 
advantage of its capabilities.
uk.rs-online.com

Also 
consider

Summary
The power of the processor is overwhelming, but the board 
struggles with the heat generated when running all eight cores. 
The GPU is great for Android but useless to Linux due to a lack of 
3D-accelerated drivers, leaving the CubieBoard more tempting 
for those whose applications are heavily CPU-bound and who 
don’t mind using their own active cooling.
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Top The A80 can run eight simultaneous 
threads but struggles with heat issues

Left Four full-size USB 2.0 ports and a 
microUSB 3.0 OTG port are included

Middle GPIO capabilities are extremely 
limited compared to previous entries

Right Analogue and digital audio are 
provided, while an RP-SMA connector 
gives the radio excellent range
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Review

It’s rare that we get something in with seemingly so
much promise that we become utterly dejected with and
disappointed by. Unfortunately the CI20 is just this type of
deviceandthefirstthingwe’regoingtotellyouinthisreviewthat
we don’t really like the product.

If it also wasn’t clear, we were actually quite looking forward
to seeing what the CI20 could do. For only double the very low
asking price of the Raspberry Pi, the CI20 offers a dual-core
1.2 GHz processor and a full GB of RAM on its Ingenic-branded
system-on-a-chip. ItalsohasnativeWi-FiandBluetooth,which
are the functions we yearn for the most in a Raspberry Pi – so
much so that if this performed only as well as the Pi we’d be
happy. For makers, there are a few more random I/O ports as
well as a 25 pin GPIO and various UART pins dotted around.
Basically,itshouldbesuperiortotheoriginalModelBRaspberry
Pi in every way.

A Pi competitor using a MIPS chip with potentially a lot more
power and much more uses for makers and hackers

Coming pre-installed on the CI20 is a slightly modifi ed 
versionofAndroid4.4,which,tobefair,is still quite impressive; 
usually we’d expect to see a much older version of Android 
on something like this. It took about fi ve or so minutes for 
the CI20 to boot into Android, though, and upon completing 
boot we found the barest selection of apps available, and no 
access to the Play Store. With custom versions of Android, 
like Cyanogenmod and this CI20 image, Google does not 
legally allow access to the Play store and some of the core 
Android apps such as Gmail. Along with the Chrome browser 
is a calculator, a calendar, three benchmarking apps and a 
file explorer; the explorer at least allows you to sideload apps 
but it’s hardly ideal.

Performance-wise, it’s only okay. It was able to play high 
definition YouTube videos straight away with no issues, 
although the audio was not working via the HDMI port. We 

Pros
Having a native
version of Android
can be very
useful, and the
OS installed to
onboard flash is
a treat

Cons
Horrificallyslow,
evenonDebian,and
we’resurprisedyou
don’tneedtoprayto
thesunandinvoke
theancientgodsto
installotherdistros

MIPS Creator CI20
MINI PC
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BananaPi
£45
The Banana Pi was the
board that seemed like the
cheap cash-in to ride on the
coattails of the Raspberry Pi,
but it turned out to be not all
that awful. It also has the Wi-
Fi and increased resources
the CI20 promised, and is just
as usable in maker projects.
bananapi.org

Has the Raspberry Pi met its match?
MIPS CreatorCI20

REVIEW

actually had to connect via an Ethernet cable as the Wi-Fi
was extremely weak, unable to pick up the router only a few
metres away in the next room.

Installing Debian results in slightly better performance all
round, booting in only a couple of minutes and making better
use of the HDMI port. In terms of performance, this version
of Debian is less optimised for the CI20 than Raspbian is for
the Pi, resulting in roughly the same performance. While we
mentioned that this would be enough for us, this was under
the proviso that the Wi-Fi worked, which it basically doesn’t.

Installing other operating systems is currently quite
limited, only having the choice of the aforementioned Debian
and Android images. To install them requires a bit of wizardry,
moving around jumpers on the board to specifi c locations
and pressing the generically labelled ‘button’ during boot
time to allow installation to the onboard fl ash.

Overall, it’s not the best piece of hardware. The MIPS
architecture is badly supported in this arena and the
unoptimised distros and OSes really showed this. For more www.rs-online.com

More 
information

day-to-day use and programming, it doesn’t really hold a
candle to the still excellent Raspberry Pi. For making and
projects though, it does have a bit of an advantage if you can
manage to use it properly, although it is a little bit bigger and
more awkwardly shaped.

It’s definitely no Raspberry Pi killer though.
Rob Zwetsloot

 Operating System  Android 4.4 or Debian 7
 Processor  Dual core 1.2 GHz MIPS32
 Memory  1GB DDR3
 Storage  4 GB fl ash memory
 Dimensions  90mm x 95mm x 14mm
 Power 5V external supply

 Ports 2 x USB 2.0, HDMI, Ethernet, 
Wi-Fi, Bluetooth, 3.5mm jack

 GPIO 2 x UART, 25 x GPIO, 2 x SPI, 
I2C, ADC, expansion headers, 
14-pin ETAG connector

 Price £50/$65

Technical specs

Raspberry Pi Model B+
£27.44
The latest revision of the 
classic Raspberry Pi design, 
the single-core ARMv6 
processor can’t hold a 
candle to the Banana Pi 
despite the similar price. 
Its software ecosystem, 
however, is immeasurably 
more mature, while add-ons 
from piggyback boards to 
perfectly-fi tting cases are 
easy to come by.
raspberrypi.org

Also 
consider

Summary
The CI20 really seems to have very limited use over some of the 
other mini-PCs and single board computers out there, and the 
price isn’t particularly a draw either. The hardware issues and 
limited operating systems result in a fairly lacklustre piece of 
kit that really had a lot of potential.
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Top There’s a built-in 
infrared receiver

Left As well as 25 GPIO 
pins, there are some 
UART pins too

Right Two separate, 
rather aged USB ports
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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  to find out more  
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Questions 
& answers
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never used the installer with MakuluLinux before
soI’mnotquitesureifIcanmakeitdowhatIwant.

What if I went in with a live Xubuntu CD and 
formatted all partitions including /boot and then fix 
partitions with GParted? Then I could run Makulu’s 
installer after that with no problem? Will the ‘live cd 
with GParted installed’ trick work?

Thanks,
Jeff Keyes

That sounds like a good idea, but before you 

start deleting the partitions, make sure your

backups are not encrypted with the keys from 

the original disk encryption. If they are, then 

at least you can fi x that now before having any 

major issues.

Anyway, once you’ve confi rmed that the 

backups are all fi ne, delete the current 

partitions and LVM and such from the hard 

drive using GParted and bring it back to a 

neutral state. Go back into the Makulu installer 

and you should have a manual install option 

that will let you set up the distro as you wish, 

complete with custom-sized boot partition.

Contact us...
Email: linuxuser@imagine-publishing.co.uk
Web: www.linuxuser.co.uk

Facebook:
Linux User & Developer

Twitter:
@linuxusermag

Send us your questions and we’ll do our best to answer them!
answeredYour questions

FAQ: Open
source blogg

Partition problem
I want to get rid of LVM and full-disk encryption. 
I will soon install MakuluLinux. I know how to 
use GParted and I’ve made some backups. My 
question is: what is the best way to undo the 
encryption and LVM from Xubuntu?

I can do a fresh install. The issue is that my 
partitions aren’t right for a new install the way I 
want them, especially boot being only 250MB (I 
want 500MB). If I just do a plain install, the auto-
installer will suggest a plan that isn’t quite right. I

Below MakuluLinux is a newer distro aiming to give users a stable system running on Debian

Q: Are there any blog frameworks I can use 
that are open source?
A: Yes, the most famous one being 
WordPress. It’s all written in PHP, for better 
or worse, and it’s completely open source. 
Not only that, it’s quick and easy to set up 
and use. Otherwise there’s software like 
Django CMS if you’d prefer a CMS built in a 
different language.

Q: As they’re open source, does that mean 
I can edit the version on my site?
A: You absolutely can – whether you want 
to just change the behaviour of a small 
browsing feature or completely gut it to 
remove features you never intend to use is 
completely up to you.

Q: Do I need my own webspace for this?
A: While WordPress and other websites 
offer their CMS on their own blogging 
service, it’s nowhere near as open 
or customisable as using your 
own platform.
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All your technical problems solved
Questions & answers
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Q/A

Crunching 
Tumblr
I recently installed the latest Crunchbang 
Linux for a test drive in a VirtualBox VM. 
However, I noticed that the version of Shotwell 
is 0.12 from the default repositories instead 
of the latest 0.13 version. The Tumblr function 
on the new one is very useful to me. Is there 
a Crunchbang-compatible repository that 
provides the latest Shotwell? I know it’s based 
on Debian, and that 0.13 is in the experimental 
repo, but I don’t want to update everything.
Katie

Well, an easy method of installing it would be to 

go to the Shotwell website and download the 

source from the website: https://wiki.gnome.
org/Apps/Shotwell/BuildingAndInstalling.

However, as you point out, Crunchbang 

has full access to the Debian repos. The 

experimental branch has it, and you can 

actually use that version without upgrading all 

the other software with a few tweaks.

First of all, you’ll need to add the sources 

to /etc/apt/sources.list. Then go to /etc/apt/

preferences and replace the contents with:

Package: *
Pin: release a=testing
Pin-Priority: 400

Package: *
Pin: release a=unstable
Pin-Priority: 300

There are two ways you can install packages. 

First you can have it install software without 

updating dependencies with something like:

$ sudo apt-get install $package_name/
unstable

This will take the package from the unstable 

repo. Otherwise you can use:

$ sudo apt-get -t experimental install 
$package_name

This will install the package from 

experimental and update any dependencies.

If either fails, it will tell you why. You should 

now be able to not only install Shotwell from 

the repos, but also other software.

DDoSdefence
My webserver has been under attack for
quite some time now – it is a basic http attack
looking for a forums link (which no longer exists)
that generates an Apache error starting with
“GET /forums/showthread.php?”. It’s basically
DDoSing my site and really slowing it down,
sometimes just taking it offline altogether.

I have an idea though – is there a way I can
write a shell script to auto-add IPs that generate
this error to iptables as a blocked IP? That way
the lag will be greatly reduced and hopefully be a
much more feasible way to help curb the attack
altogether than trying to add the IPs myself.
Hope you have some solutions!
Jon J

Oh no, that DDoS doesn’t sound fun at all. Luckily,

you don’t have to create your own script for this

as someone’s already come up with a great

solution for this: Fail2ban.

It’s a great plugin for Apache that scans your

error logs for anything that might be considered

malicious, such as generating the error you’ve

been having with your attacks. It then adds the

associated IPs to the firewall so they can’t do it

again. As well as this you can perform filters and

even get update emails to get an idea of how well

it’s working.

You should pay a visit to the Fail2ban website 

to get a better idea of how it works and how it can 

help you: www.fail2ban.org/wiki/index.php/
Main_Page.

Editing the web
Lately I’ve been having tons of online-editing 
problems when it comes to editing or creating 
blog posts or forum entries. I am using Linux 
Mint 17 at the moment and I don’t recall having 
this sort of trouble in Ubuntu 12.04 in the past 
– frankly I ran a test on the latest Ubuntu to 
see if that was the case and I still don’t have 
this problem. I would like to know what editor I 
use while writing at any website. Currently I use 
Firefox as my browser in Linux Mint 17.

Whenever I do any editing at a website, 
the text just goes crazy and the result is a 
mega-sized page. The more I try to delete, the 
worse the situations gets. I don’t think this 
has anything to do with the website. I feel that 
it stems from my browser or something else, 
which is why I want to know what the specifi c 
editor is.

I’d appreciate any help or advice.
Justine Brown

Above Fail2ban is used by many web devs the world over

 What is the best way to undo the 
encryption and LVM from Xubuntu? 
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HPLIP and HPIJS related?’ (which you can fi nd 

here: http://hplipopensource.com/node/276) 

that states:

“HPIJS is a subcomponent of HPLIP. 
HPIJS provides basic printing support 
for non-postscript printers. HPIJS can 
operate in any spooler environment 
(including no spooler). HPIJS provides 
no I/O. HPLIP provides I/O for bi-
directional communication, scanning, 
photo card access, and toolbox 
functionality. HPLIP requires the CUPS 
spooler.”

It goes on to mention some reasons for why 

you’d want to use HPIJS instead of HPLIP as 

you are, saying most people do not need this. 

Apparently you are not most people!

This does sound bizarre. Are you authoring posts

to be published?

This is the first time we’ve heard of such

an issue, so the first step here is to try to

narrow down the list of suspects by ruling out

other pieces of software. Try using different

browsers, such as Opera and Epiphany/

GNOME. Konqueror might also be a good choice.

Check out any interactions you’re having with

Firefox and other software when this editing is

happening, like if it’s somehow doing something

with Thunderbird.

If you have another computer, try it. If you

have access to a Windows box, try that, using

both Firefox and IE to see if it’s an Internet issue.

Otherwise, you may need to do a full removal

and reinstall of Firefox to reset any profi le

settings. Hope you fi nd a solution!

Print issues
We’re running a central print server (RHEL 5.x
x86_64, HPLIP 2.8.10) with some hundreds of
print queues and different drivers. And all is well.
We need to support an HP LaserJet Pro MFP

m127fn (a client just bought it anew) and turns
out it’s supported by HPLIP 3.13.11. So we went
ahead to download and install the RHEL 5.x RPM
(from hplip.net) on a test box.

We then realised that hundreds of print
queues (some HP and some non-HP) are not
functioning since the RHRL 5.x RPM is not
compiled with hpijs.

Well, it’s going to be a lot of work to switch all
HP queues to use the hpcups driver, and we’ve 
done that, but still we have many non-HP printer 
drivers using hpijs.

So I downloaded the tarball and compiled 
manually with two variants: with --enable-hpijs-
only-build and without it.

This resulted in ‘hpijs’ not being linked against 
any hplip shared-objects when compiling with 
the enable option on. Which is perfect for me as 
I won’t have to recompile every time we update 
HPLIP in the future. And now my questions are:

Will both forms of hpijs function identically as 
a CUPS fi lter?

What benefi t is there to the form of hpijs that 
links against hplip shared-objects?
Brad B

Right, there is some information specifi cally on 

this. There’s even a web page titled ‘How are 

Facebook:
Linux User & Developer

Twitter:
@linuxusermag

Above Try and keep editing as simple as possible to stop any strange font errors

Above The history of HP printers running on 
Linux is long and painful

WorldMags.netWorldMags.net

http://hplip.net
http://hplipopensource.com/node/276
http://www.linuxuser.co.uk
http://worldmags.net/


All your technical problems solved
Questions & answers

Q/A

Here’s a working HPLIP, 3.14.10, config built 

from the tarball. Now, this is on a Slackware

system but the arguments to configure are

pretty standard and you may find them useful:

./configure \
 --prefix=/usr \
 --libdir=/usr/lib${LIBDIRSUFFIX} \
 --with-cupsbackenddir=/usr/
 lib${LIBDIRSUFFIX}/cups/backend \
 --with-cupsfilterdir=/usr/
 lib${LIBDIRSUFFIX}/cups/filter \
 --sysconfdir=/etc \
 --localstatedir=/var \
 --docdir=/usr/doc/hplip-$VERSION \
 --with-docdir=/usr/doc/hplip-$VERSION \
 --with-hpppddir=/usr/share/cups/model/HP \
 --with-drvdir=/usr/share/cups/drv/hp \
 --enable-hpijs-install \
 --enable-shadow-build \
 --enable-scan-build \
 --enable-gui-build \
 --enable-fax-build \
 --enable-foomatic-rip-hplip-install \
 --disable-foomatic-ppd-install \

 --enable-foomatic-drv-install \
 --enable-network-build=yes \
 --enable-qt4 \
 --enable-policykit \
 --enable-cups-ppd-install \
 --build=$ARCH-slackware-linux \
 --host=$ARCH-slackware-linux \

However, you might actually want to just go 

ahead and ignore those last two lines and 

address the line that contains LIBDIRSUFFIX 

(the entire build script determines the location 

of system libraries which will be, for example, /

usr/lib on a 32-bit system or /usr/lib64 on a 64-

bit system).

These configuration arguments will then 

result in a full-boat HPLIP with hpijs installed 

(so you don’t need to build two separate 

versions any more).

There are other things you should keep in 

mind, such as remembering to install H-P 

devices with hp-setup. 

Take a look at the link above and follow it 

down the line to answer the hpijs questions 

(the documentation for this is actually  

pretty good) and maybe download the latest 

version from the HPLIP web set and see if 

the configure arguments above help out. It 

would also be nice if you have a testbed box to  

play with.

Hope this helps some.

 These configuration arguments will result in 
a full-boat HPLIP with hpijs installed

Resampling audio
I have a few dozen flac files that play fine in Amarok and mplayer and 
every other proper computer I own, but won’t play on my Sonos system 
because the sample rate is too high. The files I have are mostly 1784 
kbps at 48000 Hz. The Sonos website gives some information on what 
it supports, which are FLAC files up to 16 bit / 44.1 kHz

I thought that re-sampling these audio files so that my Sonos 
system can handle them would just be as simple as:

$ flac -sample-rate=44100 -o[outfile.flac] [infile.flac]

But apparently not. Flac does the encoding without complaining, 
but when I inspect the files they are still 24bit/48kHz. Flac version 
1.3.0 system openSUSE 13.2

Any clues would be gratefully received, Thanks in advance.
George

Ah, the benefits of open source software and customisable 

computers. That’s still a decent FLAC rate by Sonos at least, so you 

won’t be losing any real noticeable quality. As for actually converting 

the files you already have, you can do that a bit more easily by 

running ffmpeg in the terminal, using a command something like:

$ ffmpeg -i [input file].flac -ar 44100 -sample_fmt s16 
[output file].flac

Use wildcards (*) or a script to do batch conversions of all of your 

files for Sonos.

WorldMags.netWorldMags.net
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Dedicated server listings

O = Option

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) UltimateWindows N/A £60 N/A N/A Unlimited N/A

HeartInternet(www.heartinternet.
co.uk/dedicated-servers) LinuxDualCore 08456447750 £79.99 12months DualCoreXeon

2.33GHz 160GB  99.99% 24/7Ticket
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

HeartInternet(www.heartinternet.
co.uk/dedicated-servers) LinuxQuadCore 08456447750 £129.99 12months QuadCoreXeon

2.5GHz 250GB 99.99% 24/7Ticket
support

Netcetera 
www.netcetera.co.uk/linux

2200DC 0800 8085450 £25 1 month
Dual Core

2.2GHz
160GB N/A Raid 1

3000DC 0800 8085450 £40 1 month
Dual Core

3GHz 
2 x 250GB N/A Raid 1

2660QC 0800 8085450 £65 1 month
Intel 2.66GHz 

Quad Core Xeon 
Processor

2 x 500GB N/A Raid 1

Developer 0800 8085450 £2.99 1 month N/A 1GB N/A

One 0800 8085450 £9.99 1 month N/A 5GB N/A

Reseller 0800 8085450 £24.99 1 month N/A Unlimited N/A

Sponsorship opportunity
Bring attention to your brand by sponsoring this 
section. Contact Daniel Gunton on +44(0)1202 586421 Hosting listings

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

catalyst2 (www.catalyst2.com) Bronze Managed 
Dedicated Server 0800 107 79 79 £199 1 month 1x 2.4GHz vCPU 50GB 99.90%

catalyst2 (www.catalyst2.com) Silver Managed 
Dedicated Server 0800 107 79 79 £299 1 month 1x 2.4GHz vCPU 80GB 99.90%

catalyst2 (www.catalyst2.com) Gold Managed 
Dedicated Server 0800 107 79 79 £399 1 month 2x 2.4GHz vCPU 150GB 99.90%

123-Reg (www.123-reg.co.uk) Dell PowerEdge R200 
(Ubuntu Linux) 0871 230 9525 £69.99 12 months 4x 2.13GHz 2x 160GB 10Mbit 99.99% O

123-Reg(www.123-reg.co.uk) DellPowerEdgeR200
(WindowsWebEdition) 08712309525 £79.99 12months 4x2.13GHz 2x160GB 10Mbit 99.99% O

Daily (www.daily.co.uk) Linux VPS Pro 0845 466 2100 £29.99 1 month 2.27 Intel Quad Core 60GB 100Mbps *  - full 
backup **

Daily (www.daily.co.uk) Linux VPS Max 0845 466 2100 £59.99 1 month 2.27 Intel Quad Core 100GB 100Mbps *  - full 
backup **

Daily (www.daily.co.uk) Windows VPS Pro 0845 466 2100 £34.99 1 month 2.27 Intel Quad Core 60GB 100Mbps *  - full 
backup **

Daily (www.daily.co.uk) Windows VPS Max 0845 466 2100 £64.99 1 month 2.27 Intel Quad Core 100GB 100Mbps *  - full 
backup **

Daily (www.daily.co.uk) VPS Pro Hyper-V 0845 466 2100 £44.99 1 month 2.27 Intel Quad Core 60GB 100Mbps *  - 1GB **

Daily (www.daily.co.uk) VPS Max Hyper-V 0845 466 2100 £74.99 1 month 2.27 Intel Quad Core 100GB 100Mbps *  - 1GB **

Daily (www.daily.co.uk) VPS Ultra Hyper-V 0845 466 2100 £139.99 1 month 2.27 Intel Quad Core 200GB 100Mbps *  - 1GB **
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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

LISTINGS

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

NameHog (www.namehog.net) Expert Package 0845 612 0330 £105.75 500MB 15GB 75

Skymarket (www.skymarket.co.uk) Standard 1 0800 321 7788 £49 10MB 2GB 1

Skymarket (www.skymarket.co.uk) Standard 2 0800 321 7788 £69 20MB 2GB 1

Skymarket (www.skymarket.co.uk) Premium 1 0800 321 7788 £99 25MB 2GB 1

Hosting listings

daniel.gunton@imagine-publishing.co.uk
+44(0)1202 586421

GET YOUR LISTING HIGHLIGHTED! CONTACT DANIEL

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

Blacknight (www.blacknight.com) Minimus +44 (0)845 5280242 €49.95 10GB 150GB 1,500

Blacknight (www.blacknight.com) Medius +44 (0)845 5280242 €89.95 20GB 300GB 5,000

Blacknight (www.blacknight.com) Maximus +44 (0)845 5280242 €149.95 30GB 600GB Unlimited

Digital Gibbon Ltd (www.digitalgibbon.com) Cheeky Chimp N/A Free 500MB Unlimited 5

Digital Gibbon Ltd (www.digitalgibbon.com) Digital Gibbon N/A £12 5GB Unlimited 10

Digital Gibbon Ltd (www.digitalgibbon.com) Silverback N/A £24 Unlimited Unlimited Unlimited

Digital Gibbon Ltd (www.digitalgibbon.com) WordPress hosting N/A £12 5GB Unlimited 10

ServWise (https://www.servwise.com) Personal 0800 520 0716 £25.20 1GB 10GB Unlimited

ServWise (https://www.servwise.com) Business 0800 520 0716 £50.40 2GB 20GB Unlimited

ServWise (https://www.servwise.com) Reseller 0800 520 0716 £126 4GB 40GB Unlimited
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Your view
Contact us…
Email us directly…
linuxuser@imagine-publishing.co.uk

Linux User Letters
Rabid for Rapiro
I really enjoyed your robot feature from the last
issue! I’ve been looking at getting some fun toys
for my son and I to play with that can hopefully
teach him some things in the process, and the
Rapiro looks excellent for this. Will you be doing
any Rapiro stuff in the future? I’d like to know
how to connect it to the Raspberry Pi properly!
Angela Green

You’re in luck, as we had just such a tutorial in
this issue. We plan to do more with the Rapiro
in the coming months, including making use
of the Pi camera, a better remote interface,
voice control, text-to-speech and much more
custom movements for the Rapiro. It’s a great
little platform to build upon and we want to
have it reach its peak potential and let it do
more than wave.

Where are
Ubuntu Phones?
It’s been two years now since the Ubuntu phone
stuff was announced – two years! I swear they
were showing it off at CES in 2013 after the
announcement, they made a big deal about
the 1.0 release last year and… there’s nothing.
I’d kinda like to try an Ubuntu phone but I can’t.
Are they still coming? Will they ever come? Do
they actually have hardware partners or was
that all made up? Guess I’ll be back on Android
when my contract comes up for renewal.
Larry

It seems like they did have genuine plans to
get the phones to market before 2014 closed
out, but that all went awry for some reason –
the latest news is to expect the first phones
around mid-February. As for hardware
manufacturers, they actually have some!
Bq for Europe and another manufacturer for
China, so there are actual products being
made, it would seem.

Facebook:
Linux User & Developer

Twitter:
@linuxusermag

YOUR VIEW

In the meantime, we hear rumours of an
Ubuntu tablet of some sort so maybe try and
hunt that down if you can’t wait.

Linux
release schedule
I’ve never noticed you talking about or doing 
many previews of upcoming Linux distros – in 
fact I rarely if ever see news pieces with release 
dates on them for distros or even open source 
software. I see it all the time for proprietary 
software and hardware and such. Is there any 
specifi c reason for this? I’d actually like to know 
sometimes when something is coming out.
Benji

The main difference here is that most FOSS 
does not have a PR cycle – they’re not usually 
building hype for the release of a Linux distro. 
However, a lot of major distros do have 
published release schedules that they treat 
as deadlines to work to – sometimes they slip 
but usually it’s a good rough guide. Most of 
the time, though, the software is done when 
it’s done, and you’ll only know it’s coming out 
when it’s released or with very short notice.

Your opinions aboutthemagazine,Linuxandopensource

AndroidMagazine
With more and 
more Android 
features being 
merged back into 
the Linux kernel, 
it’s becoming much 
easier to develop 
for one of the most 
popular mobile 

operating systems around. With over 25 
billion app downloads and over 100 million 
Android devices worldwide, there’s a wide 
audience of folks ready and willing to 
consume apps. For a more Android-driven 
editorial, you can 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.

Your source of Linux news and views

Above The fi rst Ubuntu Phones are supposed to go 
on sale in February 2015. Honestly.
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Our ultimate distro guide received a little
input from a poll we posted online with a
small selection of the distros we had been
considering. We got a lot more than just
votes on the poll. Join in the conversation
yourself here: bit.ly/1zLoG0g

Kevin O’Brien said:
I don’t see a “None of the above”
anywhere. I use Ubuntu and Kubuntu

as my everyday distros, but I guess neither of
those are cool any more.

PCH said:
Where’s Ubuntu? I use that along with
elementary OS everyday. How about an

‘other’ category too?

fkol-k4 said:
There are a ton of popular distributions
missing from this list like Ubuntu and

almost all its flavours, Manjaro and Antergos
from the Arch derivatives, Debian derivatives
like #Crunchbang, there is no mention of
Fedora/openSUSE-based distributions, no
gparted in the ‘livecd’ category, no mention of
Sabayon, Mageia, PCLinuxOS, Slackware
does not even exist anywhere and the list
goes on…

R bZ t l t id

Salih Emin said:
Interesting poll… never seen one like
this one before… It’s like “We know all

of you 70% use Ubuntu, but let’s see from the
other 30% what distro they use”… In other
words, it’s a poll for the 30% of Linux Users

Kiki Novaksaid said:
All categories: Slackware. Missing on
your list, so shame on you.

ElectricPrism said:
I have Elementary OS on like ten family
members’ and friends’ PCs plus mine,

eOS is the Linux for everyone.

Stephen Coyle said:
Being very new to Linux, I have heard
of lots of different distros. But reading

this article it was interesting to see how
many more distros I have yet to see. I don’t
use any Linux Distro every day… yet. But I
plan to, I just haven’t found one that suits
me. Although, elementaryOS is going to be
my next try (this is the first time I have heard
of it).

Old Dog said:
I’m on an open Wi_Fi & I’ve tried 20+ 
OS’s. I found puppy to be the best usb 

Not enough distros
THREAD BARE
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YOUR FREE RESOURCES

Arch Linux

Knoppix

Kali LinuxelementaryOS

LOG IN TO WWW.FILESILO.CO.UK/LINUXUSER-148 AND DOWNLOAD 
THE LATEST DISTROS AND FREE SOFTWARE TODAY

YOUR BONUS
RESOURCES

ON FILESILO THIS ISSUE, FREE 
AND EXCLUSIVE FOR LINUX USER 
& DEVELOPER READERS, YOU’LL 
FIND THESE GREAT RESOURCES…
»  29 Best distros, including elementaryOS, 

Arch Linux, Lubuntu, Kali Linux & Knoppix.
»  41 Best FOSS packages, including GIMP, 

SUSE Studio, Geany, Tor & Cinnamon.
»  The Linux Foundation training videos: 

Over 14 hours of video guides and 
webinars from Linux experts.

»  Code and assets for the Datawrapper, 

TUTORIAL CODE
LENGTH
OF VIDEO 
TUTORIALS:

www.filesilo.co.uk/linuxuser-148
14HOURS

LATEST 
DISTROS

TOP LINUX FOSS

FileSilo

ALL THE 
DISTROS, FOSS 
AND CODE THAT 

YOU NEED TO 
FOLLOW THE
MAGAZINE
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FILESILO – THE HOME OF PRO RESOURCES

The most popular downloads are 
shown in this carousel, so see what 
your fellow readers are enjoying! 

Green open padlocks show the issues 
you have accessed. Red closed 
padlocks show the ones you need to 
buy or unlock.  

Find out more about our online stores, 
and useful FAQs like our cookie and 
privacy policies and contact details. 

If you’re looking for a particular type 
of content like distros or Python files, 
use these filters to refine your search. 

Top Downloads are listed here, so you 
can get an instant look at the most 
popular downloaded content. 

Check out the Highest Rated list to 
see the resources that other readers 
have voted for as the best! 

Discover our amazing sister 
magazines and the wealth of content 
and information that they provide. 

The first time you use FileSilo you’ll 
need to register. After that, you can 
use the email address and password 
you provided to log in. 

This is the new FileSilo site that 
replaces your disc. You’ll find it by 
visiting the link on the following page. 

A rapidly growing library 
Updated continually with cool resources
Lets you keep your downloads organised
Browse and access your content from anywhere
No more torn disc pages to ruin your magazines

No more broken discs
Print subscribers get all the content
Digital magazine owners get all the content too!
Each issue’s content is free with your magazine
Secure online access to your free resources

DISCOVER YOUR FREE ONLINE ASSETS

WorldMags.netWorldMags.net

http://www.linuxuser.co.uk
http://worldmags.net/


www.linuxuser.co.uk98

HOW TO USE
EVERYTHING YOU NEED TO KNOW ABOUT 
ACCESSING YOUR NEW DIGITAL REPOSITOR

Finished reading this issue? There’s plenty more free and open source goodness 
waiting for you on the Linux User & Developer website. Features, tutorials, reviews, 
opinion pieces and the best open source news are uploaded on a daily basis, coverin
Linux kernel development, the hottest new distros and FOSS, Raspberry Pi projects
and interviews, programming guides and more. Join our burgeoning community of 
Linux users and developers and discover new Linux tools today.

MORE TUTORIALS 
AND INSPIRATION

Issue 149 of                     is on sale 12 Feb 2015 from GreatDigitalMags.com                      

ToaccessFileSilo,pleasevisitwww.filesilo.co.uk/linuxuser-148

01 Follow the 
instructions 

on-screen to create an 
account with our secure 
FileSilo system, then log 
in and unlock the issue 
by answering a simple 
questionabout the 

magazine. 
You can 
access the 
content for 
free with your 
issue. 

02  If you’re a print 
subscriber, you 

can easily unlock all 
the content by 
entering your unique 
Web ID. Your Web ID is 
the eight-digit 
alphanumeric code 
printed above your 
address details on the 
mailing label of your 
subscription copies. It 
can also be found on 
your renewal letters.

03  You can access 
FileSilo on any 

desktop, tablet or 
smartphone device 
using any popular 
browser (such as 
Firefox, Chrome or 
Safari). However, we 
recommend that you 
use a desktop to 
download content, as 
you may not be able to 
download files to your 
phone or tablet.  

04  If you have any 
problems with 

accessing content on 
FileSilo, or with the 
registration process, take a 
look at the FAQs online or 
email filesilohelp@
imagine-publishing.co.uk

FileSilo
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