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MEET THE TEAM

We're running our own home Als this
issue, so what’s the one job you'd like Al
to take off your hands? And it can’t be
dealing with grumpy editors...

care labels, and magically fold everything.
Plus, | wouldn't mind if my socks disappear
- it'd probably just be having its own robot
dance party, S0 long as it returns them to the drawer after.

Nate Drake
I'd love Al to handle my laundry. It could
’ﬁ navigate the linen labyrinth, decode cryptic

| Les Pounder
After a recent water leak at home, I'd
+ love an Al home network that could
'_ monitor all the areas of my house and
' give me an alert before | hear the rush of

water. The sensors are there, all | need to
do is train the Al to be a plumber.

Mayank Sharma

Since it's tax season for me, I'd give
anything for Al to prepare and file taxes.
In fact, an Al that can respond to notices
and do all the paperwork to satisfy the
desk jockeys at government offices would
be worth its weight in gold, in any part of the world.

Michael Reed

I'm looking forward to better photo search

tools that use Al. It would be nice if | could

search for something like ‘beach sunset

o autumn’. In fact, all desktop search could
=== be enhanced with tech like that. Imagine if

I could search for ‘bands that sound like The Cure'..

Nick Peers
The only productive use for Al I can think of
is intelligent upscaling of all my standard-
definition media to HD, particularly shows
| that will never get a remaster, such as Star
— " Trek: Deep Space Nine and Voyager. If it
could take on the washing-up, too, that would be great.

www.techradar.com/pro/linux

WELCOME

Machines learning

The Management demanded an
Al cover and here we are. It's
highly likely a machine told
them it was a good idea and, to
be fair, it is a hot topic right now.

Linux Format has looked at
machine learning multiple times
in the past, but the latest leap
forward with ChatGTP 3in 2022
and more recently v4 has really
fired up imaginations - largely
with regard to how corporations
can improve profits by making
swathes of humans unemployed. From dreary support chat to
medical advice, legal challenges and automated news writing
to code, art, music and video creation, there’s currently a lot of
eyes and puny human minds figuring out just how to take
advantage of this new technology avenue.

Of course, this all runs on top of Linux as it's designed to be
rolled out on the server farms of Google, Amazon et al, but this
means that with a bit (250GB}) of downloading, you can play
around with your own TUX 9000 chatbot, auto translator and
robot artist at home. Let’s just not think too long about the
ethics of that training data...

But good old human creativity is still here, so we also look
at composing your own music, rescuing those old analogue
photos and perhaps writing your own adventure code, plus
essentials such as backing up and testing new desktops, so
ensure you enjoy it while you can!

Neil Mohr Editor
neil.mohr@futurenet.com

Subscribe
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see page 16
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Anycubic Photon Mono2................. 19
Constantly on the lookout for the very best
3D printers, Denise Bertacchi is impressed
by this blend of quick setup with detailed
prints - perfect for beginners.

Intel Corei3-13100F ....................... 20
As Intel reclaims the mid-range when

it comes to the latest processors,

Paul Alcorn assesses that the

company has lost the low-end.

Fedora 38zsvmmmnnmsnamasnig: 21
Sunday driver Nate Drake took the latest
release of Fedora for a test drive and was
blown away by the vast array of new spins
and features.

EuroLinux 9.2. .22
International traveller Nate Drake is takmg
a sojourn on the continent this month,
taking a stroll through the natural beauty
of EuroLinux.

Peropesis21................ooeveveiennn.. 23
Nate Drake grapples with the ultra-
minimalist Peropesis. Will he relive Linux’s
glory days, recover a corrupted system or
have a breakdown?

Vatheim...................cocco 24
Management are delirious to learn that
Christopher Livingston can keep working
long after his death and will take draugr
entrails as payment!
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A.l. usually requires server
farms of training GPUs, but

SUBSCRIBE NOW!
Page 16

Tam Hanna’s modest freelance

budget lets him.run his own
personal open HAL at home!

See page 32!

Free all the things! .. U 1|
One of the brains behlnd Collabora Onlme
Michael Meeks talks to us about taking
open source office to the cloud and
document liberation.

Inside BlendOS . . .50
Matt Holder d|scovers how touse the
Arch-based BlendOS to mash together
multiple distributions.

Silicon insides .. L .79
Apple, AMD and Intel take 5|gn|f|cantly
different approaches to building CPUs.
Darien Graham-Smith takes a look at
today’s varied processor designs.

www.linuxformat.com
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Introduced by Les Pounder, who extols the
virtues of learning to code, plus we have
good news about the imminent arrival of
millions of Raspberry Pis.

DebugProbe ............................. 46
Les Pounder was about to reach for a can
of fly spray in an effort to rid his code of
bugs, but then he spotted this far more
environmentally friendly option.

Pi ComputeBlade ..................... 47
Les Pounder hasn’t been left on the

shelf, but it does look like he’s been put

on the rack, so he’s well suited to review
this board aimed at rack-mounted use.

Use a Pi HAT on the Pico............... 48
Being a skinflint, Les Pounder is all

about reusing things, so he explains

how you can use Pi HATs on the Pico.

CODING ACADEMY

Code your own text adventure.. .......... 92
Nate Drake guides you through

creating your own interactive text
adventure with the power of Python,
starting with the basics...

Spice up Python consoleapps...........96
Rich in coding knowledge if not in money,
Matt Holder demonstrates how you can
use the Python Rich library to add
formatting to your console applications.
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REGULARS AT A GLANCE

Canonical cooks up Snaps-only Ubuntu
Core; AMD looks likely to adopt open source
firmware; Gnome 44 gets a second update;
Wine is swallowed in new employee
ownership structure; and lots more.

Kernelwatch .............................. 10

Linux maestro Neil Bothwick turns his
attention to your queries and questions, and
explains how to resize virtual disks, swap
around swap partitions, add labels to
filesystems, and more...

Mailserver ... 14

A suggestion for suggestions, requests for
map advice and more correspondence.

www.techradar.com/pro/linux

Subscriptions ... 16
Get your monthly Linux dose, grab yourself
a magnetic wireless charger and save cash!

Backissues.. ... 64
Get hold of previous Linux Format editions.

Overseas subscriptions................ 65
Get Linux Format shipped around the globe.

HotPicks s i s 85
Mayank Sharma’s eyesight might not be
what it was, but he still has his eye on the
ball when picking top open source software,
such as Vorta, Mullvad Browse, Wike, CryFS,
rmLint, Imaginer, Letterpress, cli-chess, PDF
Mix Tool, OpenRCT2 and Boost Changer.

Nextmonth .. ... ... 98

TERMINAL: Minimalist RSS reader. ... . 54
As far as Shashank Sharma is concerned,
it's not social media but ads that are the
bane of modern-day internet usage, and
he has a clever workaround.

TIMESHIFT: Keep Linux backed up ........ 56
Nick Peers reveals the tools, techniques
and tips you need to protect everything
from your personal files to your entire
Linux installation.

PL/I: The multi-faceted language ... ... 60
Mike Bedford discovers the many
mysteries of PL/I, the language that

IBM hoped would replace both

FORTRAN and COBOL.

SWAY: Test out new desktops............ 66
Never accused of being fast and smooth,
Mats Tage Axelsson explains how to try
your next desktop to make the switch
faster and smoother.

GIMP: Capture and restore old photos.... 70
Mike Bedford shows you how to scan,
repair and archive old film-based photos,
to give your family heirlooms a whole new
lease of life.

ARDOUR: Composemusic.................. 74
Michael Reed explores some common
music-making workflows in Ardour 7, the
premier Linux digital audio workstation.

ROUNDUP

Ubuntuspins........................... 26
With the release of Ubuntu 23.04 still

fairly recent, Michael Reed examines the
differences between the official spins of
that distribution.
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Newsdesk

THIS ISSUE: Ubunto Core is Snapped up » AMD announces free

firmware

(DISTRIBUTION )

All Snaps

- no Apt!

Fresh features for Ghome » Wine owned by employees

Canonical is cooking up a desktop version of its immutable Ubuntu Core
OS with package management handled only by Snaps

n 31st May, Canonical product manager

Oliver Smith raised the possibility on

the Ubuntu blog of an all-Snap
immutable desktop version of Ubuntu Core.
Canonical even has a testing version of its
popular Ubuntu Core incorporating the GDM
display manager on GitHub (https://github.com/
canonical/ubuntu-core-desktop) .

Ubuntu Core dates back to 2014 and was
designed to create a fully containerised platform
for loT, using the same kernel container tech as
Docker and LXC. The advantage is that every
system component is sandboxed and follows
a defined upgrade and rollback procedure.
Updates for loT devices are automated and the
OS itself is virtually tamper-proof. Apps only see
system data that they need to run. They cannot
affect the core system or other applications.

This is why Ubuntu Core is known as
immutable, because a running system cannot
be modified directly by users or applications,
and all updates are applied automatically.

Although the security and stability benefits
of an immutable OS are obvious, creating a user-
friendly desktop version of Ubuntu Core could
prove tricky for Canonical.

For instance, Snaps can be considered to be
immutable applications. They're installed as
complete, self-contained packages containing
all dependencies. They can be runin a strict
environment where they can’t modify or access
systemwide resources, and during upgrades the
entire package is replaced automatically.

This would explain why an all-Snap desktop
version is seemingly under development, but
feedback has been lukewarm. Some users have
cited the long startup time for Snaps using the
default xz compression. Canonical has since

6 | LXF304 August 2023

switched to LZO compression, which results in
faster startup times but larger packages.

Other Redditors are curious about how this
desktop version of Ubuntu Core will go full Snap,
asking if the OS image will be one big Snap
containing different system components. This
would make it harder to make changes
to the base image, as you can with other =

immutable OSes like Fedora Silverblue.

Ultimately, whether a desktop version
of the immutable Ubuntu Core OS
proves popular is a matter for the Linux
public at large. Despite some trepidation
on discussion groups, however, there’s
no suggestion that the regular flavours
of Ubuntu Desktop are going anywhere
any time soon. The most recent release
(23.04) of the OS did drop support for Flatpaks
and is clearly pushing installation of packages
via Snap via Software, but at the time of writing,
you can manually re-enable Flatpaks and/or
install programs via good old apt-get .

GOM on Ubunty Core

. Will it catch on?

Ubuntu Core is an immutable 0S
designed specifically for use with
loT. Applications cannot alter the
underlying system code or other
running programs.

The testing version
of Ubuntu Core
with GDM on
GitHub, along with
instructions to test
itina Qemu VM.

www.linuxformat.com

CREDIT: Ubuntu, GitHub, AMD



AMD to embrace open
system firmware?

Tech firm has revealed the release of OpenSIL.

MD has announced plans to release

OpenSIL (Open-source Silicon

Initialization Library), complete with
AMD Coreboot support. In theory, this will free
users and manufacturers from the shackles of
proprietary UEFI/BIOS firmware, allowing better
detection of bugs and better compatibility. Open
source enthusiasts also may appreciate the
assurance that truly free firmware reduces the
attack surface for bad actors to conceal
hardware backdoors to allow spying.

If this sounds familiar, it’s because in 2011,
AMD promised to support the open source
Linux-based BIOS implementation Coreboot on
all future processors. However, support wasn’t
universal across all AMD CPUs and mobos.

In 2014 AMD also released AMDgpu,
an open source Linux driver for its
Radeon lineup of graphics cards.

In the same blog post, AMD
chief firmware architect Raj Kapoor
elucidated: “AMD OpenSIL is a set of
three statically linked libraries - xSIM
(x86 Silicon Initialization Libraries),
XPRF (x86 Platform Reference
Library) and xUSL (x86 Utilities and

(DESKTOP ENVIRONMENT)

Services Library) that can be statically linked to
any host firmware during compile/link time.”

The host firmware in question apparently can
include open source solutions such as Coreboot,
Oreboot, FortiBIOS and Project Mu.

Currently, OpenSIL is only available as proof
of concept. The OpenSIL Firmware Architecture
Specification has yet to be published in full.

Response from the coding community has
generally been positive, including comparisons
with the 2022 implementation of AMD’s own
adoption of its Genoa processors for use with
reference servers in conjunction with OpenBMC,
an open source distro whose goal is to produce
the implementation of baseboard management
controllers without proprietary code.

OpenSIL was
announced

at the Open
Compute
Project Summit
2023. Time will
tell if it means
full Coreboot
compatibility.

Gnome Kuala Lumpur updated

Gnome 44.2 fixes bugs and adds new features.

second update (44.2) has been

released for the Gnome 44 Kuala

Lumpur desktop environment series.
The Gnome Project has encouraged anyone
running Gnome 44 to upgrade.

The latest version includes checking for
updates after login if the first check fails for
any reason. It also reduces background
resources used by Gnome whilst idle.

The Nautilus file manager has also been
updated and includes fixes for a number of
bugs, including better support for displaying
expandable folders. The latest update also
includes Gnome Maps 44.2. This includes
tweaks such as showing the correct rotation
of the user location marker when there is a

www.techradar.com/pro/linux

heading, as well as displaying thumbnails for
places with a Wikidata entry with a title image.

The Touchpad row can also now be hidden in
cases where the Touchpad can't be disabled,
and a minor bug with racy radio buttons in the
Network connection editor has been fixed.

The Epiphany web browser has been
upgraded to version 44.3 and addresses several
bugs, while the latest version of Ghome Boxes
(44.2) now enables users to preserve run-in-
background and 3D acceleration configurations
for clones of any virtual machines they create. It
also fixes an issue where shared folders created
for VMs sometimes didn’'t appear.

View the release notes at: https://discourse.
gnome.org/t/gnome-44-2-released/15563

NEWSDESK

OPINION

Large, well-

established open
source projects can be
daunting for potential new
contributors. What'’s the best
way to get involved? Why
are there so many different
channels of communication?
And who should you contact,
if you need help?

This is a challenge we
face in the LibreOffice
community. The codebase
is seven million lines of
predominantly C++, with
a bunch of dependencies.
But we've been grafting to
simplify the build process,
and have taken on
development mentors to
help new coders dip their
toes in the pond (or ocean).

There are many other
ways to get involved,
including Ul design,
marketing, quality assurance,
documentation, translations
and infrastructure - and in
May, we organised a
campaign to convert users
into contributors. The Month
of LibreOffice rewarded
everyone who helped out
with a sticker pack.

During the month, 338
people joined in, reflecting
a healthy LibreOffice
community. (And that is just
volunteers, for the most part
- there are many others on
the commercial side.)

See https://tinyurl.com/
mol-may2023 for the results
and stay tuned for the next
Month of LibreOffice,
in November!
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OPINION

Weston is a Wayland
' compositor. Released
in mid-May, v12.0 brought
multiple enhancements
including two new back-
ends, support for multiple
scanout devices and the
addition of new protocol
implementations. Alongside
these features, we also have
been adding multiple fixes
and internal changes that
would further facilitate
integration of functionality
like colour management or
the ability to load up multiple
back-ends at the same time.
The backend-drm has
seen a lot of changes: plane
rotation, alpha and HDMI
content type properties have
been integrated. Depending
on the client’s content buffer,
the compositor can leverage
properties to make use of
available display hardware
capabilities. Also, support for
multiple GPUs as scanout
devices (KMS) has landed
and is enabled by passing
additional devices when
starting up the compositor.
As we head towards the
ability to load multiple back-
ends, two new ones have
seen the light of day.
Backend-vnc, which is similar
to backend-rdp, is based on
aml and neatvnc libraries. It
has TLS support and user
authentication, while the
other is a PipeWire back-end
that creates a node for each
output and can be used to
capture Weston outputs
for processing with
other applications.

8| LXF304 August 2023

Wine to be

employee-owned

CodeWeavers establishes a trust.

odeWeavers is establishing an

employee ownership trust that

will hold a controlling stake in
the software company.

This is exciting news as the company is
behind the open source Wine project, which
allows many Windows programs to run on
Linux. It also powers the Proton compatibility
layer used by the Steam Deck.

Under the new ownership structure,
the trust will eventually become the sole
shareholder of the company. In the meantime,
former CodeWeavers CEO Jeremy White has

Ubuntu 18.04
moves to ESM

Bionic Beaver gets a new
lease of life thanks to
premium features.

ost Ubuntu users are familiar with the

LTS (Long Term Support) releases,

which are officially supported by
Canonical for five years after release.

Officially, Ubuntu 18.04 (Bionic Beaver)
reached its end of life this April. However,
Canonical is offering Extended Security
Maintenance (ESM) for the OS, just as it did
for Ubuntu 16.04 LTS.

This means businesses who haven’t yet
made the upgrade to the latest LTS release can
still receive critical security updates. Canonical
recommends the best way to do this is through
an Ubuntu Pro subscription.

Expanded Security Maintensace (ESM]

ESM via
Ubuntu Pro
provides
10-year
coverage for
all Ubuntu
software
packages.

The Proton compatibility layer for Steam Deck is
based on CodeWeavers' Wine project.

stood down and now serves as chairman of
the board and a member of the Trust
Stewardship Committee. He will remain a
shareholder for seven years, after which
the trust will be the sole owner.

In a CodeWeavers press release, White
explained: “The trust allows the company to be
run for the benefit of the staff and the broader
community, rather than for shareholder profit. |
believe this will create a more sustainable,
ethical and equitable business.”

The same release reiterated CodeWeavers’
dedication to open source principles.

Thunderbird
gets new logo

5,4, 3,2,1... Thunderbird
email client has an overhaul
and a new logo.

n late May, Ryan Sipes, a product

manager at Thunderbird, announced

that the famous email client is
“enjoying a resurgence”.

As part of a revamp, 20 years after designing
the first Thunderbird logo, Jon Hicks was asked
to reimagine what Sipes calls his original “wig
on an envelope” design.

Initial feedback has been positive, with users
comparing it to the revamped Firefox logo. Read
more about latest Thunderbird developments
at https://blog.thunderbird.net/.

Theicon
pictured here
will be used
for both the
Windows
and Linux
versions of
Thunderbird.

www.linuxformat.com

CREDIT wikipedia/commons, Thunderbird



What’s behind the free software sofa?

ARMBIAN 23.05.1

One of the few Linux projects to come out of
Slovenia, Armbian has been around for about 10
years but in that time there have only been two
stable releases. The focus of Armbian is on
producing a Linux distribution for ARM development
boards, such as the Banana Pi, Orange Pi, Pine 64
and others. There’s also a generic AArch64 image.

The latest version of Armbian, 23.05 (code name
Suni), has an LTS kernel based around Debian 12 and
Ubuntu 22.04.

MX LINUX 23 BETA1

Following two unannounced alpha releases,
the first beta of MX Linux 23 has been officially
released. The OS is always based on the latest
Debian stable branch (currently Debian 12
Bookworm) and MX repositories. By default, it
uses the Xfce desktop environment (currently
v4.18) but there are also spins available using
Fluxbox 1.3.7 and KDE/Plasma 5.27.

The latest version’s live boot menu now enables
users to check media. The installer also supports
both swap files and swap partitions.

ARCOLINUX 23.05.4

ArcolLinux is based on Arch Linux and uses the
Calamares installer. Like Arch, it follows a rolling
release model. The main release, ArcolLinuxL, is
fully-featured, shipping with the Xfce desktop,
OpenBox and i3 window managers, and a
complete software suite.

There’s also a selection of minimalist ISOs, such
as ArcoLinuxD, which comes with no desktop
environment or preinstalled software, so you can
tailor the operating system to your needs. The
main website has extensive video tutorials on
how to do this.

ATHENA 0S 2023.06.01 PARTHENOS

Athena is also based on Arch Linux. However, its
main focus is on helping users to learn how to
master cybersecurity.

This Swiss-based Linux newcomer has access to
the infamous BlackArch repository of pen-testing
tools but describes itself as “lightweight”, in that the
bare minimum of software is preinstalled.

The latest version (code name Parthenos)
integrates Hack the Box VIP content for playing
retired machines. It also comes with an OpenAl
ChatGPT desktop client. The default desktop
environment is Ghome.

www.techradar.com/pro/linux

armbian

Designed for ARM development boards,

Armbian supports a wide range of devices.

MX Linux

MX is a mid-weight 0S based on the
latest stable branch of Debian.

ArcoLinux

Arco can be downloaded and
installed graphically, or you can
customise your ISO.

b, 1
. >
Athena

Arm yourself with Athena and learn vital
skills for cybersecurity proficiency.

NEWSDESK

OPINION

WordPress turned 20

recently, whichis a
good opportunity to take
stock of the impact it’s had.

It has evolved from a
nifty, easy-to-use blogging
platform for enthusiasts toa
ubiquitous tool that powers a
huge chunk of the web.

Along the way, WordPress
has been a fantastic
ambassador for open source.
People who wouldn’t have
any reason to touch desktop
Linux or do programming
still wanted to run a blog or
website. So they got hands-
on with WordPress and,
generally, had a good
experience. Even better,
WordPress is a really friendly,
helpful community.

It's also had a symbiotic
relationship with MySQL.
Millions of people who'd
never have any other reason
to work with a database got
their feet wet standing up a
MySQL database for
WordPress. And MySQL,
part of the LAMP stack that
powers WordPress, helped
WordPress spread.

MySQL is powerful enough
to run sites with massive
amounts of traffic but is also
resource friendly and easy to
use for millions of users with
more modest needs.

For more than 20 years,
WordPress, with MySQL, has
given millions and millions of
people a voice and a home on
the internet. It's an amazing
achievement and | can’t wait
to see what the next
20 years bring!
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OPINION

WINDOWS

Jon Masters has been involved
with Linux for over 22 years.

‘ | recently hosted an

industry gathering
focused on server
standards. | got chatting
with a friend from a major
chip company who has been
responsible over the years
for helping to lead ‘bring-up’
of Windows and Linux on
new chips. When a chip
comes back from the
factory, the first few weeks
are when the logic blocks
are tested, cores, fabrics,
I0s and so on are gotten
working, and everything is
in some kind of organised
chaos with people running
round in labs.

My friend told me
something interesting: he
said that Windows was a
true test for the engineers,
because it is not open
source. When it comes to
Linux, you can consult the
source, or ping a friendly
kernel dev, so the way he
ended up truly learning
every last piece of the
machine came when he had
to disassemble Windows
code and figure out what
it was trying to do from
first principles, looking at
disassembled binaries.

The kind you get from
running Objdump on an
(ELF) program, or via a tool
like the NSA’s (yes, that
NSA) Ghidra reverse
engineering framework,
used in combination with
the compiler explorer
godbolt.org (after Matt
Godbolt) showing how
different compilers compile
code. Consider walking

through a kernel ,’
binary - it’s revealing!
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Kernel

Watch

Jon Masters keeps up with all the latest happenings
in the Linux kernel, so you don’t have to.

inus Torvalds announced Linux 6.4-
L rc6, saying, “I don’t think we've had
anything hugely interesting happen

the last week, and the whole 6.4 release
really does feel like it's going fairly smoothly.
Knock wood, famous last words, you know
the drill.” This contrasts with the previous
rc5 release, in which Linus had to revert a
well-intended fix to module loading that
turned out to break some systems. If things
continue on the current track, we'll likely be
covering the 6.5 merge window (period of
time during which disruptive patches are
merged for a new kernel release cycle) in
next month’s edition.

Finally this month, | would like to give a
shout-out to the coverage over at Linux
Weekly News of the recent Linux Storage,
Filesystem, Memory-Management and BPF
Summit. Their coverage includes several
read-outs on ongoing developments with
CXL (Compute Express Link), in some
respects a successor to PCl Express that
allows for such innovations as memory
expansion via CXL. Among the use cases
covered was live migration of VMs without
copying memory by leveraging shared CXL
memory pools at the data centre level.

These days, Linux is increasingly used
in real-time environments, such as those

involving industrial automation (Linus once
joked about crazy people using Linux to control
laser-welding robots) or stock market high-
frequency trading. Indeed, a multi-decade
effort has been underway to upstream the
PREEMPT-RT patches, with many pieces of
these finally getting into Linus’s tree over the
past few years. One of the key issues such
patches aim to solve is that of priority inversion,
in which a low-priority task (such as a simple
bookkeeping task) can block a real-time task
from making progress when needed.

This is actually what happened in the NASA
Mars Pathfinder programme (though it was
running a commercial RTOS and not Linux).
Typically, priority inversion is solved by
temporarily ‘boosting’ (inheriting) the priority
of a dependent but otherwise low-priority task
to that of the real-time task depending upon
its output. Thus, when a critical lock is needed
by a real-time task, the non-RT task might be
temporarily boosted so that it can release the
required lock.

As John Stultz put it in his email about proxy
execution, this “is a generalised form of priority
inheritance”. It’s interesting to watch as it might
really improve the overall capability of Linux to
handle real time. This won't just benefit NASA
rovers, but also audio engineers and gaming
fanatics running Linux. E3

» ONGOING DEVELOPMENT...

Randy Dunlap reminded Linus (and
everyone else) of the existence of the
scripts/parse-maintainers.pl script

for sorting the entries in the kernel
MAINTAINERS file. He noted that “it
was giant, more than 100 out-of-order
entries since it was last sorted”. Linus
responded, “Ugh. That file causes the
most conflicts, and sorting it makes it
horrendous.” A suggestion to sort each
RC1 was made (because Linus effectively
owns the tree at that point).

Matthew ‘Willy’ Wilcox posted “Futexes &
Folios” with an initial patch showing how he
might convert the kernel’s futex locking
code to use his newer folios rather than the
legacy page structures. Hardware MMUs
(Memory Management Units) as found in

CPUs, for example, (and GPUs and so on)
operate upon units of memory sized in
pages, typically these are 4096 bytes (4K).
Folios aim to arbitrarily group these pages
together into larger chunks that are easier
to manage, where possible. Futexes (fast
mutexes) are commonly used to back
pthread mutexes used by Linux application
code. Migrating the kernel over to folios is
an ongoing journey.

More patches continue to trickle in for
the StarFive RISC-V-based SoCs (system-
on-chips) commonly used in Pi-like boards
for that architecture. This month’s patches
were for the camera subsystem used on
those SoCs. The upstream story appears
to be fairly good at this point for these low-
cost developer boards.
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Got a burning question about open source or the kernel?
Whatever your level, email it to answers@linuxformat.com

| have a fairly old version of Linux
Mint Xfce installed in a VirtualBox virtual
machine. The size of the virtual disk is
roughly 20GB and now 18GB has been
taken up. How can | find big packages so
| can see whether they have been used,
and remove them as needed?

Are you running out of space on the

virtual disk or on the physical disk
holding it? VirtualBox creates dynamically
sized virtual disks by default. This means
that if you create a 20GB disk and load
10GB of data on to it, the virtual disk file is
only about 10GB in size. As you add to it,
the file grows, but bear in mind that if you
remove data from the virtual disk, the file
does not shrink. So, a size of 18GB only
means it has held that much data at some
time. If you delete, say, 5GB, the file is still
18GB even though it only holds 13GB.
That space is not lost, though, as it is used
as you add further data. So, the first step
is to check how much is actually in use by

o m - Preview Clean
~ Bash
History

~ Chromium

Cache

running $ df-h/ in a terminal within the
virtual machine.

If it is significantly less than the 18GB
taken up by the disk file, you can resize
the virtual disk file to reclaim the unused
space, but it will subsequently grow as you
write to the virtual disk. On the opposite
side of the equation, if the virtual disk is
nearly full but you have plenty of space
on the host system, you can enlarge the
virtual disk in the Virtual Media Manager
section of VirtualBox. Do this while the
VM is not running. When you start it up,
the extra space is not available to you
until you open the partition manager or
GParted and resize the root partition.

If you need to reclaim space within
the virtual machine, you should first look
at cache directories, especially .cache in
your home directory and /var/cache/apt/
archives. The latter contains package files
downloaded by the package manager.
These can be safely deleted. Once you
have cleared out old files, turn your
attention to installed packages and get a
size-ordered listing using Aptitude. This

BleachBit

Chromium
Web browser

Cache: Delete the web cache, which reduces time to display revisited

Caokies pages
rage
Form histery
History
Passwords

Cookies: Delete cookies, which contain informati
preferences, authentication, and tracking identification

ch as web site

DOM Storage: Delete HTMLS cookies

Search engines

Form history: A history of forms entered in web sites

Sync
Vacuum
thumbnails
* Deep
.D5_Store

Backup files

Tempo
Thumbs.db

ary files

VIM swap files across system
VIM swap files under user profile
~ Firafox

Backup files

History: Delete the history which includes 2d sites, downloads, and
Passwords: A database of usernames and passwords as well as a list of
sites that should not store passwords

Search engines: Reset the search engine usage history and delete non-
factory search engines, some of which are added automatically

Session: Delete the current and last sessions

Sync: Delete the sync data and sign out of the browser

BleachBit (www.bleachbit.org) is a good way to identify and remove cruft from your hard drive.
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Neil
Bothwick
lives in a Tux
shaped house
powered by
Linux, honest!

may not be installed, but you caninstall it
from the package manager and it does not
need much space. It is a standard tool for
package manipulation on Debian-based
systems. Then open a terminal and run
this command:

$ aptitude search --sort ‘~installsize’

--display-format ‘%I %p’ ‘~i’ | less

The --sort option tells it to sort the
output oninstalled size, the ~ switches
the sort to descending size from the
default of ascending (you want the space
hogs first). The --display-format option
sets the output to the package size
followed by its name, and the ~i flag
restricts the search to installed packages.
We pipe the output through less to read
the output in a pager - you could also
redirect it to a file. The quotes are there to
stop the shell trying to interpret the ~ as
part of a user specification.

Once you have this list you can decide
which packages you can do without and
uninstall them, but some will not uninstall
if they are needed by other packages.

If you want to shrink the virtual disk file,
do so after removing everything you don’t
need. First you must fill the unused space
with zeros, so open a terminal and run:

$ dd if=/dev/zero of=zerofile

You can do this as a normal user in your
home directory. It exits with an error once
there is no more free space, which you
can check with df. Delete zerofile - Linux
hates running on a full disk - and power
down. Open a terminal on the host and run:

$ vboxmanage list hdds

Identify the virtual disk you wish to
shrink and run:

$ vboxmanage modifymedium disk /
path/to/virtual/disk --compact

| have upgraded the M.2 drive in

my Debian laptop from 500GB to 1TB
using CloneZilla. Now | have 500GB
unallocated and would like to extend my
main LUKS partition to the remaining
space. Searching around, | found rather
confusing info. Here is the current layout:

nvmeOnlpl 300M /boot/efi

nvmeOnlp2 460G encrypted root
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- systemd-analyze — Konsole

File Edit View Bookmarks Plugins Settings Help

[ Mew Tab M Split View

1.625s tailscaled.service

475ms dev-mapper-cryptroot.device
324ms mnt-mythtv-videos.mount
269ms systemd-resolved.service
223ms dbus.service

208ms nullmailer.service

200ms mount-pstore.service

188ms
172ms
163ms
150ms
142ms
129ms
120ms
118ms

systemd-remount-fs.service

systemd-networkd.service
upower.service

modprobe@fuse.service
113ms systemd-oomd.service
112ms udisks2.service

Llines 1-17

systemd-backlight@leds:platform:
systemd-udev-trigger.service

systemd-modules-load.service

systemd-journal-flush.service

2 Paste S Find

:kbd_backlight.service

If you really want to
reduce boot delays,
systemd-analyze
gives plenty of
detail on where the
time goes.

nvmeOnlp3 16G encrypted swap
unallocated 500G

This is a simple task, but it is

complicated by your swap partition
that is now in the middle of the drive.
Removing the swap area before resizing
the root partition, then recreating it after
is the simplest solution. Providing you do
not do anything memory-intensive while
resizing, this should not be a problem. If
you are concerned about this, you could
create a swap file for the duration of the

process. Alternatively, you could do
everything from a live distro; enlarging
filesystems is generally safe to do on a live
system. Bear in mind that any procedure
involving filesystems carries a small risk
of corruption, but everything important
should already be backed up. All of these
actions should be performed as root or
prefixed with sudo. First get rid of swap:

$ swapon -s

$ swapoff /dev/mapper/CRYPTSWAP

$ cryptsetup close CRYPTSWAP

CRYPTSWAP is the name of the

encrypted swap container, which should

A QUICK REFERENCE TO...

Graphical file managers let you view
the contents of a directory or one of
its subdirectories, as do the 1s and
dir commands in the shell. Most
graphical managers also let you view
directories in a tree format, where you
can see both subdirectories and their
contents in a single view. There is an
often-overlooked shell command that
does much the same and it goes by the
unsurprising name of tree.

Run with no arguments, tree prints
a listing of the files and directories in
the current directory and those below
it. As with s, you can pass the name of
adirectory to list and there are several
options that alter the output. Some of
the most useful are in the table.

There are plenty more options,
including the ability to output in
XML, HTML or JSON, control the
colourisation of output and much more.
The man page details them all. It's not
areplacement for ls, but tree isa
more of a complement to it, each of
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the commands performing useful but
different functions.

Option Function

a Shows hidden dotfiles
Only goes N directories
deep - useful for

LN something like a home
directory with lots of
nested subdirectories
Shows the last

D modification time
of each file
Shows each file’s type

p and permissions

h Shows the size of each file
in human-readable format

prune Hides empty directories

P Shows only files that match

<pattern> | the given wildcard pattern
Prints the full path for

f )
each file

be returned by the first command. Now
use your preferred partitioning tool to
delete the swap partition and create
a new one at the end of the disk. Then
delete and recreate the root partition.
Don’t worry that you are currently using
this partition, tools like gdisk and parted
do not write the updated partition table
to the disk until you tell them to. Now you
have a new partition starting in exactly the
same place as the original, just bigger.
The next step is to resize the encrypted
container to fill the new partition, then
resize the filesystem to fill the container.
Both commands are given with no size as
they default to using all available space:
$ cryptsetup resize CRYPTROOT
$ resize2fs /dev/mapper/CRYPTROOT
Replace CRYPTROOT with the
name of your encrypted root container.
If you are using a filesystem other than
ext4, consult its documentation for the
command to resize it. The df command
should confirm that your root filesystem
is now the size you expect. Lastly, create
a new container for swap and initialise it:
$ cryptsetup luksFormat /dev/
nvmeOnlp3
$ cryptsetup luksOpen /dev/nvmeOnlp3
CRYPTROOT
$ mkswap /dev/mapper/CRYPTROOT
$ swapon /dev/mapper/CRYPTROOT
Finish off by updating the entry in /etc/
fstab to match the name you just gave it,
unless you reused the old name.

| have several Linux distros on my
machine. Often when | hook up an extra
hard drive or something, the drive order
changes, and some Systemd service can’t
find a filesystem, because it was sdcl5
and now it's something else. Then | have
to wait 90 seconds for it to give up. I've
grepped all through /etc and can’t find
any reference to that timeout, and | want
to change it to five seconds or so. | don’t
speak Systemd, but | have 10 or 15 Linux
OSes that use it that | boot occasionally.

You can change this timeout in

/etc/systemd/system.conf - the
setting is DefaultDeviceTimeoutSec. You
can also change it for individual devices in
/etc/fstab by setting x-systemd.device-
timeout in the Options field. However,
neither of these solves your problem, they
just make the symptom of it 85 seconds
less annoying. Also, you'd need to make
the change on each distro.

You must specify the devices to mount
using factors that don't change. The two
most useful are UUID and LABEL. Each
filesystem has a UUID (universally unique
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identifier, although it’s not strictly unique)
that you can see with Isblk:
$ Isblk -o UUID /dev/sdc15

Now you can use the UUID instead of

the device name in fstab, like this:
UUID=xxxxxx /mountpoint....

This works, but it is not very readable,
which is why distros that use UUIDs often
have copious comments in /etc/fstab. You
can solve this by using filesystem labels
instead. Filesystems are not given labels
when formatted unless one is specified,
but you can add one later without
affecting the filesystem. This is handy if
running multiple distros as you can name
each distro’s root partition accordingly
and know what everythingis. Toadd a
label to an ext4 filesystem, use e2label :

$ sudo e2label /dev/sdc15 ubuntu

If you do not specify a label, e2label
returns the current label. Then you can
mount it from fstab with:

LABEL-=ubuntu /mountpoint ...

| have a shell script | need to run
with root privileges. When | run it from
a terminal with sudo, it works, but | want
to be able to run it from the GUI, using
anicon on a toolbar. In the past | would
have used gksu to gain root privileges, but
that is no longer present in Linux Mint. Is
there an alternative that doesn’t require a
terminal in which to input the password?

Yes, gksu is no longer supported,
(although KDE users still have
kdesu). The program to use now is pkexec,

part of polkit. You can run it like this:
$ pkexec env DISPLAY=$DISPLAY
XAUTHORITY=$XAUTHORITY
HOME=$HOME yourscript
This pulls relevant settings from the
environment. Similar steps are required
with sudo unless you use -E, then run the
program as the user specified with --user,
or as root if no user is specified, like here.
There is another way to address
this, by configuring sudo to allow this
script to be run as root without giving a
password. Providing it is acceptable to
allow this script to be run as root without
a password, edit the /etc/sudoers file, by
running $ sudo visudo, and add this line:
username All=(All) NOPASSWD: /full/
path/to/your/script
This allows you to run your script with
sudo without giving a password. You
may need to use sudo -E to preserve
environment variables when doing so. The
script name is hard-coded into sudoers,
which can only be edited by root, but
you need to make sure the same is true
of the script itself. Otherwise, someone
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If you want a fresh start, Ubuntu’s installer, along with most others, lets you erase everything on the disk.

could edit the script to do anything they
want, with full root privileges. Either put it
somewhere only root can edit it, such as
/usr/local/bin, and owned by root, or make
the script immutable with:

$ chattr +i /full/path/to/your/script

| bought an old but Linux-
compatible system. It's good enough
for now, but the guy | bought it from
had built it and loaded Ubuntu 22.04.
It runs well, but | can’t install any new
programs or tweak the existing stuff. |
can’t get past authentication and can’t
update anything. When | picked it up,
my friend said he could not remember
if there was a password oniit, but didn’t
think so. Apparently, it does and he can’t
remember the password.

You don’t know exactly what is on

this computer and, apparently, the
person who installed it doesn’'t know
either. While it is possible to reset the
password on a system like this, a safer
option would be a fresh installation. If you
have used it, back up your home directory
to an external drive or USB stick. There
won't be anything else customised on the
system as you don’t have the password.
Your best option is to download your
preferred Ubuntu flavour, copy it to a USB
stick, or a DVD if the computer has a DVD
drive, and boot from it. Run the installer
and select the option to use the whole
disk. This erases anything already on there
and sets up a fresh Ubuntu install. It asks
you to set a password, the Ubuntu installer
always does, when creating your user, but
this is one you choose and can, hopefully,
remember. All trace of the previous
installation is erased. If you backed up files

from your home directory, you can restore
them after booting the new system.

If you want to reset the password
without reinstalling, you need the root
partition’s username and location. Get the
latter by running $ findmnt/ in a terminal.
Boot the live distro and open a terminal.
Replacing /dev/sdXN with the root
partition, mount the root filesystem with:

$ mkdir -p /mnt/root
$ mount /dev/sdXN /mnt/root

Now you can set the password with:

$ passwd --root /mnt/root username

You are prompted for a password
and changes are written to the system
specified by the --root option rather than
the running system. Reboot and your user
should have a brand new password. E@

We'd love to try to answer any questions you
send to answers@linuxformat.com, no
matter what the level. We've all been stuck
before, so don't be shy. However, we're only
human (many suspect Neil checked out long
ago), so it's important that you include as
much information as you can. If something
works on one distro but not another, tell us.
If you get an error message, then please tell
us the exact message and precisely what
you did to invoke it.

If you have, or suspect, a hardware
problem, let us know about the hardware.
Consider installing hardinfo or Ishw.

These programs list the hardware on your
machine, so send us their output. If you're
unwilling, or unable, to install these, run the
following commands in a root terminal and
send us the system.txt file, too.

uname -a > system.txt

Ispci >> system.txt

Ispci -vv >> system.txt
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Do you have a
burning Linux-
related issue
that you want to
discuss? Write
to us at Linux
Format, Future
Publishing,
Quay House,
The Ambury,
Bath, BA11UA or
email letters@

LXFbuntu will not
be a thing, but let

us know what you
think should be!

T Recent

* Starred

[ besktop
% Documents

{ pownlpads

T TE——
WRITE TO US

linuxformat.com.
—

Suggestion box

You should have a column for what Linux users would
like to see added to Linux distros and programs. It
could feature a user’s wish (with some details) and
expert comment or analysis of the wish (why it can

or can’t be). You can perhaps give out prizes for the
selected submissions of maybe a subscription or some
trinkets, such as a Linux Format mug, pens and so on.
T Smith

Neil says...

I'd quite like a Linux Format mug... It's not a bad idea,
but I'm not sure the amount of correspondence we
get would justify it. If you've got suggestions, we'd be
more than happy to print them in Mailserver - after all,
these pages are for readers’ opinions.

Off the map

I've looked back through the archives that mention
Blender and can find no tutorial that addresses the
use of Blender in creating 3D images from freely
available global maps (such as Google Earth and
Google Maps) and freely available digital terrain
model data sets that provide elevation data.

| just wondered whether Michael Reed might like
to do a tutorial on this aspect of Blender - useful for

Desktop Documents  Downloads Music Fictures Public Templates

walkers and local environmental concerns (such as
flooding investigation), but also the basis for many
artistic possibilities.

Colin

Neil says...

Thanks for the suggestion. Blender feels a little
heavyweight for this type of activity, but as long as
you could transform the mapping data into something
Blender could understand, there’s no reason why it
wouldn’t work. | imagine there are dedicated viewing
tools for this, but they likely wouldn’t offer Blender’s
rendering capabilities. Michael is going to review
2D/3D CAD packages, which again might be an option,
too. We did find a Google Maps importer project at
https://github.com/eliemichel/MapsModelsimporter.

Map it

| want to create some maps with personal information
overlaid, such as routes, memories and so on, and |
want the overlays to be stored locally and accessible
only on my local network. | use OpenSuSE and KDE.
What data sources and tools would you recommend?
Chris Tucker

Neil says...

The KDE mapping tool is called Marble Maps. This taps
into OpenStreetMaps, among many other open source
tools, such as Digikam. That’s going to be your best
bet, as it provides complete options to create custom
maps, even of other planets or moons, for your own
use. Take a look at the documentation and see

if it's any use: https://techbase.kde.org/Marble/
CustomMaps/. There could be something more
straightforward than this, though. Can anyone help?

Good Outlook

| have enjoyed and learned a lot from Linux Format
magazine for many years. | really enjoyed the LXF297
Escape Windows article. The only thing that is holding
me back from totally escaping Windows OS is that |
use Microsoft Outlook Notes. | have over 350 notes
across 15 categories that | use in Outlook Notes. | have
already replaced Microsoft Office with LibreOffice.

If you could recommend some suitable Linux
software to replace Outlook Notes as well as software
that can convert the Outlook Notes extension (*.pst)

I HEARD THAT
AYEAR AGO

JOHN !

LONG TIME, You Quit
NO SEE CODING
AND BECAME

A FARMER 7
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I Creating maps in Blender is a thing, but we don't know how to do it yet...

to the Linux extension, it would help me to completely
transition into the Linux world. Do you have any
recommendations for this?

HW Payne

Neil says...

| remember PST files back in the day. There were
dedicated file readers that would let you directly read
individual emails and so on, so | imagine there’s very
likely something that can import or convert them. In
fact, Outlook offers export options for Notes, | believe,
in Notes: File > Open & Export > Import/Export > Export
To A File, and you can save them as a CSV file. Joplin
(https://joplinapp.org), which we're looking at next
issue, has a plugin that supports CSV import. | haven’t
tried it but this is the theory - if you can get them into
Evernote or OneNote, things look more straightforward
with Joplin. There are many other note programs, too:
Standard Note, Simple Note, Zim-wiki and more.

Not spam

Does Ubuntu have any email filters in the Snap Store
or even possibly any repos on GitHub you might
already know about or use? Not necessarily one that’s
made specifically for Thunderbird only but one that |
can use across the whole board on Hotmail, Gmail and
so forth. I'mjust trying to combat unwanted emails
from reaching my inbox or spam box instead of having
to manually clean up those emails.

Jason Long

Neil says...
| think you're misunderstanding how spam filters and
email in general works. Online email providers such as

MAILSERVER

» LETTER OF THE MONTH

An irrigating problem

| have been working on software to reduce the water usage of
irrigation systems. My goal was to calculate the water consumption
based on the plants that need to be irrigated. | also wanted to
include rain data and the temperature effect on plant growth.

A number of universities have been studying and publishing how
temperature effects plant growth for a variety of plant sorts and |
included this data in the latest calculations.

The result is a program that runs on a Raspberry Pi that
greatly reduces the water usage for lawns and gardens. | managed
to reduce the water costs by around 60% compared to my old
conventional irrigation computer.

| am contacting you because it would be nice if this software gets
attention now that it is finished. A wide use of this system would
help to reduce water consumption and it would save the owners a
lot of money. The link for the project is https://gitlab.com/jtdaling/.
Jantinus Daling

Neil says...

Another fantastic reader-created project. It amazes me how talented
you lot are! We'll do our best to give it some publicity but hopefully
the irrigation community (is that a thing?) will be bursting with
enthusiasm and overflowing with ideas! Good luck with this!

Gmail and Hotmail store and process your email on
their own servers, so if you're using a browser to access
them, what you're asking for isn’t possible. You can opt
to download email from those systems to your desktop
using Thunderbird or other local email apps, at which
point you can use Thunderbird’s spam filter or another
plugin, but a system-wide filter isn't really a thing. EF

Al sbout peerces

# Joplin will get a good going-over next issue.
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LCD screen:
6.6-inch
monochrome
Light source:
Parallel matrix
XY axis
resolution:

34 microns
Normal
exposure time:
2.5 seconds
Interface: 2.8-
inch touch panel
Connectivity:
USB Type A 2.0
Machine
footprint: 390x
229x235mm
Weight: 4kg

Bob here really
shows off the
detail this resin
printer is capable
of producing.

ade specifically with first-time resin users in
m mind, the Anycubic Photon Mono 2 delivers

quality 4K prints with a smaller-sized vat and a
petite footprint that requires minimal space. Retailing
at a rock bottom price, we've noticed serious cutbacks
in the machine’s base unit and cover, both of which are
plastic rather than metal or acrylic, but the print quality
is crisp, speed is good, and the machine is very easy to
use, making it one of the best resin 3D printers around.

Everything you need to get started is included, even
a manual, plus the usual USB drive with Anycubic’s
Photon Workshop slicing software, a PDF of the
manual and two pre-sliced test prints.

Coming mostly assembled, you simply screw in the
vat and build plate, and you're ready for calibration.
Levelling the build plate is fairly straightforward and
only takes a piece of paper and an Allen key.

The Photon Mono 2 packs a lot of detail in its prints.
It has the same LighTurbo system you’ll find on newer
Anycubic machines, which provides smoother details.
It's on the smaller side of resin printers, but we could fit
six presupported miniatures on the build plate at once.

It has a laser-etched build plate that helps prints
stick, but things still come off easily enough with the
metal scraper. The top of the plate has enough slope to
allow most of the resin to drain back into the vat.

Unlike its FDM printer cousins, the Photon Mono 2
reads files from a USB stick rather than a microSD
card. The custom slicer Photon Workshop 3 has
improved greatly and we didn’t have any problems
using it. It handles supports well - automatically and
manually. It also has tools for hollowing the model
and adding a drainage hole, so you can conserve resin.

We ran a model of Boba Fett at 70% to fit on the
plate, with the bust and base printing separately.

This printed using Siraya Tech’s Fast Navy Resin and a
three-second exposure time, taking five hours and 15

CREDIT: Anycubic

www.techradar.com/pro/linux

Exceptional print
quality hasn't been
compromised by
cheaper materials.

ANYCURIC
‘3

seconds for the bust, then another three hours and
10 seconds for the base. The model has incredible
details, down to the cracks in the helmet and wrinkles
in the sleeve fabric. There are no tell-tale layer lines
when viewed with the naked eye and you have to look
super-hard to find any with a camera set to close-up.
Anycubic sent a sample of its new High Clear Resin
to test with the Mono 2 printer. This is a new formula
of resin that can create crystal-clear prints when you
follow a simple curing technic. The model printed as
normal, using a slightly longer exposure and less curing
time. It printed in two hours and 13 seconds, with a
four-second layer exposure and no supports. The
finished result is as clear as glass where sealed, and
frosted where it was just cleaned. E3

@ VERDICT ~
DEVELOPER: Anycubic
WEB: www.anycubic.com

PRICE: £209
FEATURES 8/10 EASE OF USE 9/10
PERFORMANCE 9/10 VALUE 9/10

A budget 4K resin printer tailor-made for beginners, the
Photon Mono 2 delivers great output and easy setup.

» Rating 9/10
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REVIEWS Processor

Intel Core 13-13100F

As Intel reclaims the mid-range, Paul Alcorn assesses that
the company has lost the low-end.

Family:

Raptor Lake
Socket:

V LGA1700
Process:

Intel 7 10nm
Cores (P+E):
4+0

Threads: 8
P-cache:
320KB L1,
5MB L2,12MB
L3 (shared)
P-core: 3.4GHz
(4.5GHz boost)
Mem max:
128GB, no ECC,
two-channel
Mem speed:
DDR5
4,800MT/s,
DDR4
3,200MT/s
PCle: v5 and
v4 20 lanes
Unlocked: No
GPU: N/A
Processor base
power: 60W
Maximum
turbo power:
89W

he Intel Core i3-13100F comes to market with
big shoes to fill; its predecessor, the Core

i3-12100F, built a reputation as the best
budget CPU. Intel is obviously looking to repeat that
success, but perhaps the Core i3-13100F follows in
the footsteps of its predecessor too closely — the
company repurposed the previous-gen design for the
Core i3-13100, so it has the same four P-cores paired
with an ever-so-slightly-improved 200MHz-higher
boost clock of 4.5GHz.

As such, outside of some microcode tuning, the
13100 is identical to the 12100. That is evident from
the L2 cache capacity, which weighs in at 1.25MB per
core for the 13100. In contrast, the truly new Raptor
Cove cores come with 2MB per core.

Like its predecessor, the Core i3-13100F (the F
lacks an iGPU) comes with four performance cores and
eight threads, but no E-cores for background tasks.
Intel sprinkled on 200MHz of extra boost frequency,
bringing it to 4.5GHz, and 100MHz higher base clock,
taking it to 4.3GHz. The clock speed adjustments are
all that Intel has to justify the step up to 13th-gen
branding and the much higher price tag, while AMD’s
Ryzen 5 5600 has seen substantial price reductions
that change the circa-£130 landscape entirely.

Picking up speed

If you're looking for a gaming processor for around
£100, the £120 Core i3-13100F is 8% faster than

the £95 Ryzen 5 5500, giving it the win. The Ryzen 5
5500 is also limited to the PCle 3.0 interface, while
the 13100F supports the faster PCle 4.0 and 5.0
interfaces, giving it a big drive speed boost.

However, if you're looking for a chip with a little
more heft in productivity workloads, or if you can’t
find a Core i3 F-series model in stock, you'll have to
jump up to the £130 to £150 price range. The £130
Ryzen 5 5600 is 8% faster than the Core i3-13100 in
1080p gaming, yet costs $10 less, making it an easy
recommendation even before we take its other
advantages into account. The £120 Core i3-12100
remains a viable alternative here if you absolutely
must have an iGPU (the Ryzen model doesn’t have
one), but the Ryzen 5 5600 holds the lead in gaming
with a discrete GPU and is far more performant in
productivity workloads.

Speaking of which, both the Ryzen 5 5600 and
5500 offer substantially more performance in
multithreaded productivity applications (30% and
20%, respectively) than the Core i3-13100 and 12100.
We think Ryzen’s big advantage in threaded workloads
will be far more noticeable than Intel's smaller
advantage in single-threaded work.

The Ryzen processors leverage the plentiful and
affordable AM4 motherboard ecosystem, and like the
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I The PCle v5 abilities are the most tempting aspect of this processor.

Core i3 chips, support DDR4 memory. Meanwhile,

the Intel chips are confined to 600 and 700-series
chipsets, so AMD has the platform pricing advantage
— you can find incredible deals for AM4 motherboards.
Be aware that you lose support for PCle 5.0 and DDR5
if you go with the Ryzen 5 5600, but we don’t think
those interfaces are as important with this class of
chip. Both the Intel and AMD chips come with bundled
coolers that are sufficient for normal operation.

The £150 Core i3-13100 is overpriced for a quad-
core in 2023. Intel's decision to use the same design
for the 13100F and merely increase boost clocks by
200MHz doesn’t do enough to deliver any tangible
increase in value. The minor improvements we saw in
our testing certainly aren’'t enough to justify the Core
i3-13100's higher price tag over the prior-gen model.

The less expensive £120 Core i3-13100F makes
more sense, but it faces a stiff challenge from its
predecessor. If you're looking to step up a pricing tier,
the Ryzen 5 5600 is the best of the bunch in both
gaming and productivity work. E3

@ VERDICT .

DEVELOPER: Intel
WEB: www.intel.com

PRICE: £120
FEATURES 9/10 EASE OF USE 9/10
PERFORMANCE 6/10 DOCUMENTATION  6/10

A rehash of the previous-gen model, with slightly higher
pricing and clock speeds, so performance gains are limited.

»> Rating 7/10
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Fedora 38

Nate Drake took the latest Fedora for a test drive and was
blown away by the vast array of new spins and features.

Like Indiana
Jones’s hat,
Fedorais cool,
adventurous
and easy to
don. There'sa
kaleidoscope of
spins combined
with easy setup,
bleeding-edge
featuresand a
huge selection
of software.

CPU: 2GHz
dual-core

Mem: 2GB
HDD: 15GB
Builds: x86_64,
AArcht4

part from being the
chosen hat of everyone’s
favourite adventurer,

Indiana Jones, Fedora is the
upstream source of the Red Hat
Linux Project. This puts it on the
bleeding edge of innovation when it
comes to software packages, so we
were eager to see if Fedora 38 lived
up to its predecessors. This latest
version was announced on the
Fedora blog a week early, which
came as rather a surprise to the
Linux community, which is used to a
more sedentary development cycle.

If you've already decided on the
Workstation (desktop) version of
Fedora, you're still spoiled for
choice when it comes to desktop
environments. Apart from the default Gnome
(pictured), there’s now an official spin of the Budgie,
KDE, Xfce, LXDE, MATE and Cinnamon environments.

Once you've chosen, you can either download a
special image writer tool to copy your chosen flavour
to USB or just choose the ISO. We were pleased to see
the Gnome flavour of Fedora 38 was a very trim 2GB.

Once you've had enough of test-piloting Fedora in
live mode, you can fire up the Anaconda installer, which
can automatically partition your drive and encrypt it.

On first boot, Fedora launches a setup guide that
lets you choose whether to enable location services
and error reporting. You can also choose to enable
third-party repos to install proprietary software such as
drivers, as well as an unfiltered view of apps on Flathub.
Finally, you're asked to set a username and password.

This done, you'll find an impressive overhaul of the
interface thanks to Gnome 44. The cloudy default
wallpaper may not be to everyone’s taste but there’s
a number of alternatives in Ghome’s settings.

While we're on the subject, the new Gnome lock
screen displays a blurred version of the desktop in the
background. The Quick Settings menu has also been
overhauled, now showing both the name of a setting
with its status below, such as ‘Power Mode - Balanced'.
You can also view and close background apps here.

Although the Quick Settings menu has previously
displayed Bluetooth, you can now more easily
disconnect and reconnect to previously paired devices.

The file manager now also supports icon view and
previewing of image files. You can also now navigate
folders more easily via the list view. (You need to
enable this in the file manager Preferences if you want
to use this feature.)

Fedora 38 uses version 6.2 of the Linux kernel,
which has hugely improved hardware support and bug

www.techradar.com/pro/linux

Linux distribution REVIEWS

-

o Wired

4 Night Light

The revamped Gnome Quick Settings display more information about individual
features and enable you to connect or disconnect paired Bluetooth devices.

fixes. Pre-installed apps include the latest versions of
Firefox, LibreOffice and RhythmBox.

You can install more via Ghome Software. You may
want to look into this on first install as Fedora still has
no bundled email client.

The lightweight microdnf package manager has also
now been replaced with dnf5, which has a radically
smaller memory footprint. You can also still disable
individual software repositories via Gnome’s settings.

Fedora 38 has stricter rules about how long running
services can block shutdown. In theory this should help
devices running it to power off faster and efficiently.

The Fedora Project states the four main foundations
of what it does as “Freedom, Friends, Features and
First”. It’s precisely its friendship and sponsorship with
Red Hat that allows it to include the latest innovations
in its OS, with amazing features such as those in the
new Gnome 44 desktop. We're also pleased to see its
devotion to freedom in software now extends to giving
users the choice of whether to use third-party repos
and programs instead of filtering content for them.

@ VERDICT )
DEVELOPER: Fedora Project
WEB: https://fedoraproject.org

LICENCE: GPL
FEATURES 10/10 EASE OF USE 9/10
PERFORMANCE 9/10 DOCUMENTATION  9/10

Fedora has outdone itself again with a smooth setup and
innovative features, not to mention all the available spins.

”” Rating 9/10
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REVIEWS Linux distribution

EuroLinux 9.2

Nate Drake is on the continent this month, taking a stroll

through the natural beauty of EuroLinux.

Does the world
need another
RHEL-based
distro? In

the case of
EuroLinux,

the answeris a
resounding yes.
It's easy to set
up, visually
stunning and
supported
through

to 2032.

CPU: 1GHz
Mem: 4GB
(1.5GB per CPU
recommended)
HDD: 10GB
(20GB
recommended)
Builds: x86_64,
AArch64
(ARM64),i686

uroLinux belongs to a
select group, as it's one of
the six major Linux distros

developed in Poland.

It is built upon the foundation of
RHEL (Red Hat Enterprise Linux)
source code. The EuroLinux team
claims this guarantees compatibility
with RHEL, Oracle Linux, CentOS,
AlmaLinux and Rocky Linux.

From reciting this shopping list
of distros, it seems the team is
aware there’s no shortage of
options if RHEL-based Linux is your
jam. Rocky Linux, for instance, is
also based on Red Hat and uses the
Gnome desktop environment.

Luckily, EuroLinux has an answer
for why the world needs another
RHEL-based distro: “EuroLinux was developed in
response to unsatisfied needs of the market related to
the quality of technical support, unfavourable licensing,
high cost of subscriptions and the lack of flexibility of
the leading producers of Enterprise Linux distros.”

Both the server and desktop distros are available
free of charge under the GNU General Public Licence.
This means in theory you're free to modify and
distribute it as you wish. EuroLinux makes this
especially easy through its EuroLinux Gaia tool.

However, if you want to use proprietary tools
such as Gaia, benefit from tech support, or receive
installation assistance and intermediate packages, you
need a paid subscription. EuroLinux offers three tiers
of support but when we tried to find a pricing page, we
were invited to fill in a contact form for a quote.

We focused on the latest free desktop version of
EuroLinux (9.2) and came away very impressed, even
without the benefit of paid tech support. At 4GB, the
ISO took a while to download but the Calamares
installer was a breeze. The support pages do have a
basic setup guide, which helpfully reminded us to tick
Make Administrator when creating a user account. You
can also encrypt the hard drive for extra security.

The Gnome desktop’s default EuroLinux wallpaper
is very picturesque, but you can choose others.

The default apps are well chosen - web browsing is
provided by the latest ESR (Extended Support Release)
of Firefox. You can access email via Geary or Evolution.
EuroLinux also comes with version 7.1.8 of LibreOffice.
If you're noticing a theme, it seems these packages
have been selected for stability, so don’t represent the
bleeding-edge versions currently available. On the plus
side, EuroLinux 9 will be supported until 2032.

When we fired up the Gnome software centre, we
noticed a slight quirk when trying to install desktop

22 | LXF304 August 2023
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Take a gander at EuroLinux's stunning vistas on Gnome. Browse with Firefox
or use Gnome Software to install more apps.

utility Damask, which was available as a Flatpak.
Gnome Software said it wasn’t supported but it
installed readily enough and opened without issue.
Upon switching to the command line, we had no
issue installing the gnome-tweaks tool using the
dnf package manager.

The latest version of EuroLinux (9.2) comes with
numerous other improvements under the hood. There
are security updates to OpenSSL and the SELinux user
space packages.

Developers will be pleased to hear that EuroLinux
is also now bundled with Python 3.11, as well as the
java-11-openjdk, java-17-openjdk and java-1.8.0-
openjdk packages. You can read the full release notes
at https://bit.ly/Ixf304euro.

If Red Hat is your thing and you don’t want to pay
huge amounts for a licence, EuroLinux may be the
distro for you. It's certainly designed for stability and
the interface is effortless. Just remember that if you
want to install the latest versions of applications,
you need to be comfortable with the command line. E3

@ VERDICT .

DEVELOPER: EuroLinux
WEB: https://en.euro-linux.com
LICENCE: GNU GPL

FEATURES
PERFORMANCE

8/10
7/10

EASE OF USE
DOCUMENTATION

9/10
7/10

EuroLinux could easily go 12 rounds with Rocky. It's slick to
install, supported for years and provides a clear interface.

»> Rating 8/10
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Peropesis 2.1

Nate Drake grapples with the ultra-minimalist Peropesis. Will he relive
Linux’s glory days, recover a corrupted system or have a breakdown?

Peropesis has a
tiny footprint

ot to be confused with the
capital of the First Persian

m Empire (that’s Persepolis),
HHEH RUE

the developers of Peropesis H -l

HEHER

i t#
HEHE B
# #

Peropesis Linux operating en (pl of 4)
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HUHE  BHRH
# # #
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and loads (‘personal operating system’) # LLLL AL

into RAM in say it is “small-scale, minimalist, Personal operating systen
seconds. Next, command-line-based Linux”. » HOME

master the How small scale? This distro’s Info

Linux command
line and compile
your own
programs - if
you have the

ISO weighs in at just 205MB and is
designed to be run entirely in live
mode. The helpful introductory
manual on the Peropesis website
says the distro is a good way

time and to familiarise yourself with
patience. the command line, as well as X

programs commonly used in Linux.  https://peropesis.ora’it
@ It also points out that this You can use Peropesis’s text-based Links browser to load websites. There are

system can be quickly booted in live no graphic options but it's surprisingly simple to navigate.
CPU: 1GHz mode and is compatible with UEFI
Mem: 256MB and BIOS motherboards. That makes Peropesis wget to download the tarball of your chosen program,
HDD: N/A perfect for mounting hard drives of faulty systems. extract it via the command line and run configure and
(Live only) A cynic might argue you could do exactly the same install . This will probably turn off Linux newcomers
Builds: x86_64 by live-booting the latest version of Ubuntu via the who are used to a colourful software centre.

terminal and enjoy a quick game of Mines on the
desktop as your drives are being rebuilt.

Still, Peropesis has a certain charm. It’s entirely
distribution-independent, having been written from
scratch with open source code. It’s also the one and
only Lithuanian Linux distro we've reviewed to date.
The online manual makes it far less daunting than
other command-line-only distros we've encountered.

Your first hurdle involves simply entering the root
username to log in - no password required.

After this you can navigate the file structure or run
one of the few built-in apps. Peropesis includes the
Links text-only web browser for visiting web pages.
Sadly, this isn’t to be confused with the Links2 or Lynx
browsers, which have limited image support via X11,
but it's surprisingly easy to navigate pages via text only.

Making good on the earlier claim, the manual also
covers how to use Peropesis to mount an external USB
drive and use chroot to recover a faulty Linux OS.

On login, you may also notice the message saying
‘No New Mail'. This is thanks to the S-nail mail client. As
this again can only be accessed via the command line,
you need to edit the ~/.mailrc yourself to add your
credentials. Peropesis supports the cat, nano and
ed commands for viewing and editing files.

You can also navigate directories via pwd, 1s and
cd . We used these to list the contents of /bin to see
what other programs come preinstalled. Luckily,
Peropesis supports both the man command and

--help flag if you see anything unfamiliar.

If you want to install any further programs, there’s

no package manager. This means you have to use

www.techradar.com/pro/linux

Still, you may not have much of a choice if you want
to boot the ISO on a system that uses proprietary
firmware. The Peropesis manual cautions that the
distro only includes a small amount of firmware but
also shows you how to view system logs to check that
the correct software is installed. The Peropesis forum
(https://peropesis.org/forum) has a lively discussion
on this topic, with users suggesting a more visually
friendly package manager like Pkgsrc may be in order.

Visit https://peropesis.org/bundle/ to see a full list
of updates to the latest version of Peropesis. These
include support for the Perl programming language
(Python is notably absent, however). There are also
new versions of Autoconf, Automake and GCC to make
compiling your own programs easier.

Officially Peropesis is in the open beta development
stage, but we plan to keep an eye on it in future. E@

@ VERDICT ~
DEVELOPER: Gediminas Mockus and the

Peropesis team WEB: https://peropesis.org
LICENCE: CC BY-SA 4.0

3/10
9/10

6/10
9/10

FEATURES
PERFORMANCE

EASE OF USE
DOCUMENTATION

Peropesis introduces users to commands and the file
structure of the Linux 0S. It also boots in record time.

» Rating 7/10
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alheim

Management are delirious to learn that Christopher Livingston can keep
working long after his death and will take draugr entrails as payment!

Minimum

0S: 64-bit

CPU: 2.6GHz
dual-core 64-bit
Mem: 8GB
GPU: GeForce
GTX 950,
Radeon HD
7970

HDD: 1GB

Recommended
0S: 64-bit

CPU: 3GHz
Corei5,3GHz
Ryzen 5

Mem: 16GB
GPU: GeForce
GTX 1060,
Radeon RX 580
HDD: 1GB

his is an Early Access

preview of a game

that’s still in active
development and updating.
Originally released in June 2020,
we feel safe casting an eye over
where Valheim has been, where
itis and where it's going...

Our first trip across the ocean
was on a tiny wooden raft, holding
a torch nervously, peering
through the pitch-black night.

It makes you feel intensely
vulnerable. Having never left the
starter island before, we have no
idea what's waiting out there in
Valheim’s massive procedurally
generated world. After a long, tense night of sailing,
finally setting foot on a new continent, we immediately
discover what looks like a village. That's a surprise - we
hadn’t know there were villages in Valheim. The village is
full of draugrs. We didn’t know there were draugrs, either.
This game is full of surprises. Don’t ask about the trees...

A mob of undead warriors bash us with axes and
bombard us with arrows. Fleeing home in misery, we
have little to show for hours of exploration save for
badly degraded weapons and armour, and a few draugr
entrails. We decide never to go back there. Ever. But the
discovery of draugr intestines has given us a recipe for
sausages, so we stuff the entrails with boar meat and
flavour them with thistle. Then eat them, eyes widening
as the health bar grows to twice the size it's ever been.

In Valheim, you're a dead Viking warrior. Your soul
has been deposited in the afterlife so you can battle the
enemies of Odin, powerful creatures such as a towering
giant made from tree trunks and a toxic swamp blob that
emits great clouds of poison.

But before you can do Odin’s work, you've got to do
dozens of hours of your own labour: building a home,

While there's no
Jaws to worry about,
there are certain sea

beasties to dispatch
from your boat, which
is just the right size.

24 | LXF304 August 2023

Good sir, can you direct me to
the nearest tavern?

making weapons and gear, levelling up skills, unlocking
crafting recipes, and slowly exploring deeper and deeper
into the huge, dangerous world. It may not sound all that
different from other open-world survival sandboxes, but
Valheim is an utterly engrossing experience that blends
thoughtfully designed survival systems with exciting
RPG-like adventures, where each small nugget of
progress sets the stage for the next.

0din’s blood

The sausages are a good example. Unlike most survival
games, you won't starve to death in Valheim if you don’t
eat, but you absolutely need to eat. The right foods
dramatically boost your tiny health bar and increase your
stamina, so you won't get far without spending some
time in the kitchen. And a whole lot of deaths along the
way. There’s not so much a difficulty curve to Valheim as
there are towering, razor-sharp difficulty spikes. That
feels frustrating initially, but eventually, and weirdly, it
becomes encouraging. Just setting foot somewhere
you're not ready for, like that draugr village or a swamp
crypt or a frigid mountainside, can brutally punish you,
but also give you new goals and a tantalising glimpse of
future possibilities.

When first discovering a new biome, the Plains, we
had roughly one second to admire the view and swelling
music before a deathsquito buzzed across the screen
and into our side, taking more than half our health away
with one jab. We fled immediately, though we managed
to kill the insect, gaining a needle, which gave us the
crafting recipe for a deadlier type of arrow.

Strength in numbers

We've split time in Valheim between solo play and
adventuring on a server with some others, and while
they're both rewarding, playing with friends gives
Valheim a wonderful communal feeling. We've built

a small settlement with several buildings, we share
resources and discoveries, take on boss fights together,

www.linuxformat.com



and help each other out when it comes to personal
missions and goals.

One of those missions was a rescue and recovery
operation. It was a long sail, made more complicated
when a sea serpent, the first we'd ever encountered,
attacked us in the middle of the night. While we shot the
creature with flaming arrows, Steven took us to shore,
fearing our boat would be destroyed. Once on land, we
were mobbed by growling greydwarfs while the serpent
continued attacking our ship. We finally, frantically, dealt
with both threats and set off again, only to realise we
didn’t have enough resources to build a fast-travel portal.

So, we had to make another stop to collect wood in
the darkness of night while we built a workbench to
repair the damage the serpent had done to the ship.
Finally, we reached the area where the boat was lost.
After another mad scramble we killed a goblin, recovered
the gear, and had a delightful and peaceful sail back
home, each in our own boats. It was a genuinely exciting
adventure, with one extra bonus: we now had serpent
meat, which gave us the recipe for serpent stew, a
fantastic new health and stamina-boosting food.

Bosses, however, provide some structure to the
otherwise open-ended adventure. Finding them takes
a ton of exploration, because only certain runestones
show their location on your map - and a boss might
wind up several continents away from your starting
island. Just reaching a boss with the resources you need
to summon them is an adventure in itself. And the boss
battles are long, challenging bouts accompanied by
music and effects that really make you feel as though
you're in a dramatic showdown with angry gods. Each
boss drops an item you need to begin the long process
of preparing to take down the next one.

Tree of life
The biggest update to Valheim dropped at the end of
2022 as the Mistlands pack, which went way beyond
adding just a new biome type. It packed an entirely new
gameplay system, an interesting new type of NPC,
several unusual crafting stations and lots more.

There’s always been magic running through the world
of Valheim, but now you can wield it directly. Thanks to a
mystical new resource called Eitr, you can imbue yourself
with magic power and build a new workbench to create
several types of magic staff. One staff can hurl fireballs,
another can deal ice-blasts, and there’s a staff that
encases you and any nearby allies in a protective force

Thank Odin for
trusty mead, L
which provides * _

www.techradar.com/pro/linux

Valheim REVIEWS

bubble. Along with the staffs, there’s a craftable magic
skull for summoning a loyal skeleton to fight at your side.

Just don’t assume you're instantly gonna be the
Viking version of Gandalf. This is a magic system, not
a magic button. Harvesting and refining Eitr is quite a
process, as is gathering what you need to build magic-
related crafting stations. And without Eitr flowing in your
body, your fancy new staff might as well be a twig.

In such a hostile world, it doesn’'t take much for things
to feel more friendly, even if that friendliness is simple
neutrality. You've already met one Norse dwarf, Haldor,
the vendor of Valheim. But in the Mistlands you'll find
other dwarf clans, called Dvergr, and unlike most things
in Valheim, they don’t want to kill you.

Since we first set foot in Valheim, we've been staring
up at the giant tree, Yggdrasil, that stretches out over
the Viking land of the dead. We've just never been able
toreachit. As it turns out, the mighty tree’s roots are
sunk deep in the Mistlands - they're not just there for
decoration. You can craft a new tool to extract a precious
new resource from the roots of Yggdrasil, which is key to
fully unlocking that new magic system.

We knew the new biome would have a new boss, but
this boss has a lair rather than an altar in the overworld.
Sealed by Dvergr long ago, once you've found the lair you
need to craft a special key just to open that intimidating
door. A creature so foul it's been locked away in a vault?
Sounds like you should leave that door closed...

And there’s chickens! In Valheim! You can hatch ’em,
grow 'em, and farm 'em at your base. They're not just
cute, they're also delicious. Now all you have to do is find
your first egg - somewhere. E3

@ VERDICT ;
DEVELOPER: Coffee Stain Publishing
WEB: www.yalheimgame.com

A village! Buildings
can be destroyed
for resources and
built from scratch
to create your
own settlements.

PRICE: £15.49
GAMEPLAY 9/10 LONGEVITY 10/10
GRAPHICS 7/10 VALUE 9/10

Despite being Early Access, the gorgeous and engaging
Valheim feels refined and satisfying as it is right now.

»> Rating 9/10
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ROUNBYPAIUTONS OF STUFF SO YOU DON'T HAVE TO!

Ro u n d u p Michael Reed

Ubuntu Studio » Kubuntu » Edubuntu »
Ubuntu MATE » Lubuntu

Ubuntu spins

With the release of Ubuntu 23.04 still fairly recent, Michael Reed
examines the differences between the official spins of that distribution.

HOW WE TESTED...

For this assighment, we
installed each distribution and
began playing around with
them, trying to picture how
they would look to both
newcomers and people who
already have some Linux
experience. We carried out
some basic tasks and loaded
up most of the important apps.
We updated the systems and
tried installing some software
using the GUI package
management tools on offer.

This time around, we're not
searching for a low-end
solution, but we did make
some notes about how
efficient each distribution
is. As usual, we used the df-h
command to display the disk
usage of an updated fresh
installation and free -h to find
out how much memory was in
use upon a fresh boot to a
desktop with a terminal
window open. It's sometimes
subjective, but we keep a
constant lookout for anything
that feels slow.

In this case, no notable
problems, such as crashes or
slowdowns, showed up when
managing software or using
the systems.
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o some of us, they are spins or
editions, but Ubuntu calls them
flavours. We're going to take a look

at five of the official flavours of Ubuntu
23.04, and we can tell you now, each one is

worth considering and has its own strengths.

Kubuntu offers a KDE 4 experience with
great looks and a polished desktop, along
with all the basic applications you're likely to
need to get started. It's modern, polished
Linux desktop computing at its best.
Lubuntu uses the Qt-based LXQt desktop
environment with a combination of standard
desktop applications and lightweight tools.
Ubuntu MATE delivers a fairly conventional

has been handed
so many flavours
and spins over the
years that he feels
like he works on a
milkshake stand.

desktop environment that’s well suited for
either the office or home.

Ubuntu Studio is a specialised distro that
combines a customised KDE desktop with
an extensive selection of applications, tools
and plugins that cover areas such as music,
audio, graphic design and video editing, all
preconfigured and ready to go. It’s the ideal
starting point for building a studio computer.
Edubuntu is also specialised but for
educational use. To achieve this, it offers a
Gnome desktop along with a large selection
of apps and smaller tools that are ideally
suited to classroom use or to make a
fantastic child-friendly computer setup.

www.linuxformat.com

CREDIT: Magictorch



The applications

A distro gets a lot of its personality
from the default selection of apps.
application selection is the biggest distinguishing

u feature when comparing a set of Ubuntu flavours.

Indeed, we hope for a good match between the applications and
the desktop environment.

As Kubuntu is based upon KDE, it’s no surprise that many of
the tools are connected with that environment. However, where
sensible, generic apps have been favoured. The inclusion of web
browser Firefox and office suite LibreOffice are examples of this.
We’'re always happy to see KDE's file manager, Dolphin, as it's
one of the best. KDE apps such as text editor Kate, music
collection manager Elise and media player Haruna round out the
selection, so for most users, Kubuntu won’t need much adding to
it to cover basic use. The use of bigger apps that aren’t part of
KDE isn’t too jarring and fits quite well alongside the KDE apps.

Ubuntu Studio is based on KDE as well, and it comes with a
full complement of standard applications such as Firefox. Part
of the concept behind the distro is that it also comes with a
complete set of installed and configured media applications, and
the installed selection is huge.

Apart from the music applications such as Ardour, there is a
full set of installed plugins that cover every area of music and
audio production. There are also applications that cover other
areas of media production, such as graphics editing, drawing and
3D graphics. Some duplication of features is unavoidable with
such a comprehensive selection. For example, some people
might not need GIMP if they have Krita installed. Furthermore,

longside the choice of desktop environment, the default

Ubuntu spins ROUNDUP

Ubuntu Studio
comes with a
lot of weighty
applications
and smaller
utilities, aimed
at media
creation,
already
installed.
Thankfully, they
are categorised
for easy
browsing.

Favourites

= Al Ap

I Audio Production

not every musician needs a 3D graphics application like Blender.
In many cases, configuring media applications can be a hassle,
so the fact that it’s already done is worth quite a lot, particularly
for beginners.

Another specialist distribution, Edubuntu takes a similar
approach with a full complement of both standard and
specialised applications. It’'s absolutely packed with small tools
that cover areas such as science, geography and mathematics,
alongside larger applications such as diagram creator Dia that
would be useful in a classroom.

Lubuntu covers the basics with LibreOffice and Firefox.
Ubuntu MATE takes a similar tack with a selection of standard
applications that cover typical office and home use.

UBUNTU STUDIO 9/10 UBUNTU MATE 7/10
KUBUNTU 8/10 LUBUNTU 7/10
EDUBUNTU 9/10

All of the distros can cover basic use, but Edubuntu and Ubuntu Studio offer
masses of specialised applications on top of that.

Configuration tools |-

Hopefully, the settings cover all
of the main areas of the system

and its appearance.
and KDE now groups all of the configuration into a single

m application, which is searchable. Having a central location
for the settings doesn’'t come with any real disadvantages. The
configuration tools cover all the common areas of the interface
along with system settings in areas such as network setup. The
various settings show up in the launcher’s search results as well.
LXQt-based Lubuntu groups the settings together in the LXQt
Settings app, but there are settings applets that exist outside
of this, meaning that the entire collection isn’t searchable. One
way or another, it should be possible to alter any system or
appearance settings that you need to, even if the tools are neither
fully integrated nor consistent in appearance like the KDE ones.
The settings for Edubuntu can be accessed in two ways. Firstly,
Gnome’s Settings app gathers all settings in one place, and
it's searchable. All the settings pages are also present in Ghome’s
search-based launcher. So, if you searched for ‘resolution’ in the
launcher, it would list Display Settings and launching that from
the list would launch the Settings app open on the correct tab.

buntu Studio and Kubuntu are both KDE-based distros,

www.techradar.com/pro/linux

Quick Settings

Theme:
Workspace

B Workspace Behaviour

= Window Management

= Shortcuts

Breeze Dark

Breeze

B Startup and Shutdown

@ Search Animation speed:

Personalisation
Slow Instant
Notifications
= Change Wallpaper.. ™ More Appearance Settings...
Other Notifications

The Gnome settings offer uniformity but the KDE settings have more colour
and variety. Other than that, Gnome and KDE are fairly even in this area.

MATE’s Control Center groups all of the settings applets
together. It is searchable, but the search is limited to the applets
and not the settings themselves, and the applets aren’t
integrated into Control Center.

UBUNTU STUDIO 9/10 UBUNTU MATE 7/10
KUBUNTU 9/10 LUBUNTU 6/10
EDUBUNTU 9/10

Gnome and KDE are fairly even in this area, but LXQt and MATE would benefit
from greater integration and more comprehensive search.
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ROUNDUP Ubuntu spins

The user interface

Your connection
to the system.

Il of these desktops can
be customised, but we're
evaluating the default

desktop experience. Evaluating
the user interface of a distribution,
we expect something that looks
good and is easy to understand
and use. At this point, we expect
the application launcher to be a
searchable one, and we appreciate
a smooth, mouse-free workflow,
from summoning the launcher to
locating the correct application to,
finally, launching it.

User interface looks aren’t
just about prettiness. We like
something that’s consistent and
clear. Most machines that are in
use today have a few pixels to
spare, SO some use of space is
welcome. For example, some Linux
window managers seem to like to
impose tiny window controls and
a layout with insufficient visual
indication of where a user interface
area starts and ends. There's no
accounting for taste, but user
interfaces with a completely flat
look are difficult for new users
to understand at a glance.

Ubuntu Studio 8/10

Kubuntu 9/10

Given the use of dark colours, you might
not think this is a KDE/Plasma desktop.
The desktop uses the standard
launcher/switcher panel, but it puts it
at the top, and there is a selection of
quick-launch icons on the bar as well. The
searchable launcher uses categories and
some of these expand on the standard
defaults with helpful titles such as Audio
Production and Graphic Design, which is a
nice touch that aids navigation among the
many specialised apps that are included.
Compared to other similar distros, we
found that we needed to increase the size
of the font and the main panel, but these
tweaks were relatively easy to carry out.
Although we're used to seeing bright
default themes with KDE, the desktop is
easy to navigate. Sure enough, when we
launched apps such as text editor Kate or
graphics editor GIMP, they also used a
dark theme, aiding overall consistency.

Properly configured, KDE 4 (with the
Plasma window manager) offers about
the best balance you're likely to find of a
traditional desktop with modern, clean
looks and lots of features. It's not the
lightest option, but with a reasonably
modern computer, that won’'t make much
difference. It’s airy, with well-spaced
elements and clear lines separating
different areas. It's also close enough to
traditional desktops that it works in a way
that most people will be familiar with. By
default, the task switcher is icon-based
rather than using the traditional task
panels, but it’s easily switchable.

The super key launches the application
launcher, which is searchable, but it's also
tied into the constantly updated desktop
search features, meaning that it is a hub
for finding documents as well as apps.

KDE 4 is maybe the most polished-
looking Linux desktop around right now.

Drive and memory efficiency

Extra efficiency is like having a faster CPU without spending money.

e’re not focusing on performance on low-end
. machines in this Roundup, but all of these
distributions should be way ahead of Microsoft
Windows on such hardware. We've reached a point where
even a comprehensive Linux desktop doesn’t require a huge
chunk of the memory in a computer with only 8GB or even
4GB of RAM at a push.
If you were working with an extremely resource-
constrained machine, Lubuntu would be our first choice
of distro from this selection. On a fresh boot, only 560MB of
RAM is in use. Lubuntu was also the least disk-space-hungry
of the flavours on test, only requiring 7.3GB of space on an
updated fresh installation.
Kubuntu offers a state-of-the art Linux desktop that
looks great, and it proves our point as it only uses 833MB
of RAM and takes up 16GB of disk space. We were slightly
surprised that Ubuntu MATE also used 16GB of disk space
because it’s not particularly packed with applications, but it’s
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not that important in most situations. It also used 886MB
of RAM, which is perfectly fine for computers with 4GB of
memory or more - modern browsers are the real hogs.
Edubuntu is also far from being a resource hog as it only
used 962MB of RAM. It used the most disk space of any of
the flavours at 19GB, but that’s hardly surprising, given how
many applications it packs in. Much the same can be said of
Ubuntu Studio. This uses 1GB of RAM on fresh boot and
14GB of disk space, neither requirement a big deal on the
sort of computer you'd probably use for media creation work.

UBUNTU STUDIO 7/10 UBUNTU MATE 7/10
KUBUNTU 8/10 LUBUNTU 9/10
EDUBUNTU 7/10

None of the distributions are resource hogs or slow in any way.
Lubuntu was the lightest overall, though.

www.linuxformat.com



Edubuntu 9/10

Ubuntu MATE 7/10

Ubuntu spins ROUNDUP

Lubuntu 8/10

The layout of Edubuntu is largely the
layout of standard Ubuntu with a custom
colour scheme. Its Ghnome desktop is
configured with a vertical dock launcher/
switcher that sits against the left-hand
side. Single clicks on these icons launch
apps and the icon becomes highlighted
once the app is running. The layout isn’t
traditional, but it’s so simple that most
people can quickly pick it up, an important
consideration for an educational system.
There is a slight issue in that categories
are thrown in with apps in the pop-up
launcher, following the standard Gnome
scheme. In this case, there are many
specialised educational apps and although
locating and launching apps is fast using
the Gnome launcher, it's not quite as good
as a traditional one for browsing via
categories. This criticism aside, the
standard Gnome desktop is easy for
adults and kids to pick up, and works well.

As it relies on MATE as the desktop
environment, this doesn’t break much
new ground in terms of user interface
concepts. What it does offer is familiar
and solid. Good use is made of a mild 3D
effect that has fallen out of fashion with
some other desktops and around the
web, and the amount of space around
elements is good. Personal preference
might be a factor; it is an old-fashioned-
looking desktop as it has its origins with
the original Ghome desktop, from which
it was forked during the 2.x era.

The standard, searchable launcher
pops down rather than up because
the taskbar is at the top of the screen,
and a second bar containing the task
switcher runs along the bottom. The
advantage of doing it this way is that the
taskbar has plenty of room on it for old-
fashioned task panels with full window
titles onit.

Package management

Thereis a variety of front-ends to the Ubuntu package system.

anonical has famously disabled Flatpak support
recently, and each of these distributions is affected

by that, but you can enable support by manually

Lubuntu is powered by LXQt, a desktop
environment that has a look reminiscent
of Qt, the toolkit that powers it. This
means it's neat and clear, and not overly
flashy. You certainly don’t have many
moments of feeling confused as to what
does what. Although simple and easy to
understand, it has a functional style that
never feels bland, and it’s nice to see
some use of colours in the icons.

This familiarity and simplicity extends
to the overall desktop layout, with the
launcher/taskbar/status panel located
along the bottom of the screen. That
launcher is searchable, as we'd expect,
although it can only search by item name
and not description. It's a crystal-clear
desktop that’s dark without being drab -
it has a look that goes against some of
the current Ul trends, and we like it.
None of the desktops were slow, but
LXQt felt like the lightest and fastest.

to install a basic GUI package manager such as Synaptic or a
more extensive store such as Gnome Software.
Edubuntu comes with Ubuntu Software Center, Canonical’s

installing it, as you would on normal Ubuntu. As these flavours
are Ubuntu under the hood, you can also use the standard
package installation tools such as Apt on the command line
along with the Snap packaging system.

KDE’s application launcher (as employed by Ubuntu Studio
and Kubuntu) is linked to the packaging system, making
installation suggestions while you search. Both of those
distributions feature a software store called Discover. This
features applications from both the Ubuntu and Snap
repositories with reviews and ratings.

Ubuntu MATE has its own software manager called Software
Boutique, but in its current state of development, it’s not the
best store app we've seen. Its database isn’'t very extensive -
although it does contain a mix of open source and proprietary
software - and it doesn’t feature ratings or reviews. We'd use it

www.techradar.com/pro/linux

front-end to the Snap system. It contains a curated list of apps
that are, helpfully, rated and reviewed. You have to install
something like Synaptic if you want to be able to install smaller
apps and system components that aren’t in the Snap repository.
Muon is a Qt-powered package manager on Kubuntu, Ubuntu
Studio and Lubuntu. It’s a front-end to Ubuntu package repos,
and is similar to the Synaptic front-end on GTK-based distros.

UBUNTU STUDIO 8/10 UBUNTU MATE 6/10
KUBUNTU 9/10 LUBUNTU 7/10
EDUBUNTU 7/10

KDE's application launcher suggestions are useful, and by default Ubuntu
Studio and Kubuntu tick the most boxes.
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Suitability for
switchers

How suitable is this distro for those
used to a different 0S?

buntu Studio has some unique advantages in this area
m thanks to its vast selection of installed and configured

media applications and plugins. The task switcher at
the top of the screen should be fairly easy for Windows users
to figure out on first use, and the launcher is fairly standard.

We could say some of the same things about Edubuntu. A
newcomer to Linux would be amazed with what it offers out of
the box, particularly if they are interested in classroom use or
a computer setup for a child. However, beyond launching the
favourite apps located on the sidebar dock, searching for apps
and navigating categories would need some explanation.

The standard KDE employed by Kubuntu offers a fairly high-
tech Linux desktop, but in actual fact, the layout elements are
similar to that favoured by Windows operating systems. No
doubt a switcher would pleasantly surprised by the
responsiveness and clean looks of the Plasma window manager.

Of the Ubuntu flavours that we're looking at, Lubuntu offers a
layout that is closest to the traditional Windows experience
because the main panel runs along the bottom of the screen.

File Edit View Co Bookmarks Tools Melp

a + + C e = = || @/ ho Aermike

' H W E =

Flaces Desktop Documents ownloads Music

W Deskiop

W Trash - 7% T -
W Computer Pictures Public Templates Videas
£ Applications

W Menwork
Devices
Boskmarks

8 itewmide) (11 hicdon) ace: 215.0 GiB {Tatak 741.3 GiR)

The Lubuntu layout resembles the one Microsoft introduced with its Windows 95
0S. Subsequent versions of Windows have stuck to it while expanding on it.

Ubuntu Studio has a traditional setup for launching and
switching between applications, but it's one of the distros that
puts the main panel at the top, hardly a huge learning adjustment
for a switcher. Much the same can be said for Ubuntu MATE as it
sticks to the traditional mechanism for application launching and
switching but puts the main bar at the top.

UBUNTU STUDIO 8/10 UBUNTU MATE 7/10
KUBUNTU 8/10 LUBUNTU 8/10
EDUBUNTU 6/10

Lubuntu happens to copy the traditional Windows layout, an advantage for
Windows users. The others are fairly easy to learn.

Extra features and

customisations

What does this distribution have
that the others don’t?

buntu Studio and Edubuntu are the stars of this section
m as they offer lots of features on top of a standard distro.

To get the best out of using Linux for media creation
(music apps in particular) often requires manual configuration,
but Ubuntu Studio has these customisations in place right from
the start. For example, Ubuntu Studio uses the low-latency
kernel rather than the standard kernel, and various tweaks have
been applied to make sure that the default user is in the Music
group and that music apps can lock the memory they need, and
there are extra features concerning the swap file setup.

Ubuntu Studio Installer can be run at any time. From here, you
can change individual settings such as selecting the standard,
generic kernel rather than the low-latency version. It can even
be run from within other Ubuntu family distros to add the same
customisations and app selections that Ubuntu Studio enjoys.

Edubuntu has a similar utility in the form of the Edubuntu
Installer application. Here, the options allow selection between
different package groups and a choice between different age
group settings. Like the Ubuntu Studio Installer, this one can be
installed and run within another Ubuntu flavour. We hit upon a
snag when working with the latest Edubuntu as the project has
recently been restarted, and this meant that we've struggled to
find completely up-to-date documentation for it. It could have

30| LXF304 August 2023

act or deselect package(s) to modify installation status.
\ ubuntustudio-pulseaudio-config will remove the
pipewire configuration

Installed Metapackage Description

-] linux-lo ney Ubuntu Linux Kernel
-] ubuntu latenc nel as boot defaultif a
-] ubuntust e-hoo: s For Ubuntu Studio
-] ubuntust uration For ith JAC
-] ubuntustudi Studio Audio P

ubuntustudi tudio graph

phics Ubunt

ubuntust Ubuntu Studio Phot
ubuntust

ubuntustudi

Ubuntu Studio Publishing Package
Ubuntu Studio video Ps

ubuntustudio-w Ubuntu Studio - Wallpapers (Meta/Current

Close Maodify Installed Package Selection

We used the Ubuntu Studio Installer from within Lubuntu. This gave us audio apps
and system tweaks, such as the low-latency kernel, but with a LXQt desktop.

some features that we've not discovered on our own and there’s
little information on the website at this stage.

We like Ubuntu MATE’s helpful welcome window. It presents
links to helpful websites and sources of information. It also has
some quick links to common tasks, such as installing software.

Lubuntu is a fairly minimalist distro and doesn’'t come with
much in the way of extras, but that’s the direction the developers
have decided to take. Kubuntu covers the basics, but a bit more
comprehensively, and it’s a featureful desktop environment.

UBUNTU STUDIO 9/10 UBUNTU MATE 5/10
KUBUNTU 7/10 LUBUNTU 4/10
EDUBUNTU 8/10

Ubuntu Studio contains extra software and many useful system tweaks that
can optionally be removed. Lubuntu is basic desktop Linux.

www.linuxformat.com



The Verdict

Ubuntu spins ROUNDUP

Ubuntu spins

ubuntu has a desktop that looks professional and
m comes with detailed GUI functionality and all of the

basic applications that you're likely to need. We
agree with the decision to stick with generic options where
they are superior to KDE alternatives, but we also love using
the KDE and Qt programs that make up the bulk of the
smaller tools. These smaller tools and the configuration
options have a high level of consistency in how they
look and work. There’s nothing wrong with the grab-bag
approach of a cobbled-together Linux system, if that is what
you prefer, but Kubuntu feels like a coherent, professional
desktop with a lot of features, in a similar way to either
Mac OS or Windows.

Edubuntu is the closest of the flavours to standard
Ubuntu as it uses Gnome, and it mixes a full complement
of standard applications with a set of specialist ones. Like
Ubuntu Studio, it does the job that it’s designed to do very
well, and it can be used as though it were standard Ubuntu.
However, people who aren’t interested in the special focus
on educational tools might be overwhelmed by all of the
extra tools, but to a lesser extent than with Ubuntu Studio.
To get a bit critical, the project has recently restarted and
the documentation hasn’t yet caught up, meaning we had
to search around online to discover what features it has.

What Ubuntu Studio offers would undoubtedly wow the
average Windows user as it has so many media applications
that are completely free and ready-configured. If you want
to build a music production computer, for example, installing
it might be the ideal first step. However, evaluating it as a
general-purpose distribution, the dark, minimalist look and
the overlapping functionality of the slightly overwhelming
application selection might be intimidating if you aren’t
specifically interested in media creation.

Ubuntu MATE offers a pleasant, traditional desktop. It
would make an ideal business desktop or a home desktop
for someone looking for consistency and simplicity. Maybe
one to set up for the parents? Although good, some of it is
starting to look a little old-fashioned.

LXQt is a great lightweight desktop environment and
Lubuntu is a distribution with slick, simple looks. The
application set that it comes with covers the basics and
it's left to you to expand the system.

» ALSO CONSIDER
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9/10

m Kubuntu

Web: https://kubuntu.org Licence: Various
Version: 23.04
Sleek, efficient and professional looking. It could be used for anything.

m Edubuntu

Web: www.edubuntu.org Licence: Various
Version: 23.04
Feels like the standard Ubuntu experience with lots added for educational use.

m Ubuntu Studio

Web: https://ubuntustudio.org Licence: Various
Version: 23.04
Great, preconfigured setup for media-centric users with a showcase of apps.

Ubuntu MATE

Web: https://ubuntu-mate.org Licence: Various
Version: 23.04
A classic Linux desktop with traditional looks and features.

m Lubuntu

Web: https://lubuntu.me Licence: Various
Version: 23.04
A lightweight, simple desktop that’s ready to be expanded by the user.

8/10

8/10

7/10

7/10

The natural alternatives are the other Ubuntu flavours, and
there are 10 flavours in total. Ubuntu Budgie uses Budgie, a
lightweight desktop environment with quite a lot of flexibility
in the layout. Ubuntu Cinnamon uses the Cinnamon desktop
environment, which covers similar ground to MATE, but it's
derived from Gnome 3 rather than Gnome 2, aiming to
provide the best of both worlds in terms of a traditional layout
with some of the modern features of current Ghome.

www.techradar.com/pro/linux

Unity was Canonical’'s attempt to create a desktop that
would work equally well on desktop systems and portable
devices. Canonical ceased development of Unity in 2017, but
another team is still developing a fork. It looks and works
similarly to Gnome 3. Ubuntu Unity is the official Ubuntu
flavour that features it as the default desktop.

We looked at Lubuntu, but Xubuntu is another popular
lightweight Ubuntu flavour that uses Xfce as its desktop. E3
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Control your A.l.

train his own personal HAL.

‘lis the talk of the town. Sadly, however, ™

most models require excessive amounts of

computé power to run locally; even though

‘the collapse in crypto prices and the change
'p Ethereum mining has somewhat reduced pressure
from the GPU market, havmg to host.and purchase
GPUsata large scale still remains expensive.

Over this feature, we'll look at how a modestly
specified MSI GF65 with an RTX 2060 GPU and 6GB
of RAM - used to perform an evaluation of various
artificial intelligence tasks - can be run completely
locally. While none of these tests will bestow a research
prize upon you, they will nevertheless return useful and
valuable results that have commercial usage value.
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'CONTROL
YOURAI 2

'AI usually requires server farms of -
training GPUs, but Tam Hanna’s «
modest freelance budget lets him

We will look at machine translation, generation of

" texts and various other applications that can be useful

in an everyday setting. : .

Keep in mind that running Al locally does not
necessarily require the use of local hardware. Various
cloud providers such Azure,, AWS and Yandex have
long since expanded their portfolio to include virtual
machines with powerful graphical acceleration.
Having established a local runtime environment, work
can easily be shifted to one of these cloud providers if
more compute power is needed - this still gives you
independence from the often fickle cloud providers
that, sadly, do happen to discontinue services once in a
while for all kinds of reasons.

CREDIT: Magictorch
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Control your A.l.

You might not like it, but Nvidia runs this show.

o get started, open Driver
T Settings from your
distro’s start menu. Select

Using Nvidia Driver Metapackage
From Nvidia-Driver-525 (Proprietary)
to start your distro’s journey to the
use of hardware-vendor-accelerated
driver. Keep in mind that using such
vendor-provided package drivers
taints the kernel, and is not allowed in
some high-reliability or high-trust
computing environments.

Updated GPU drivers usually yield
significantly better performance.
Sadly, package managers tend to take their time
reflecting vendor-provided updates, so manual
intervention is recommended. Go to https://developer.
nvidia.com/cuda-downloads and follow the provided
instructions to install a driver of choice.

This download and deployment process normally
doesn’'t update the currently active working
environment of your Linux installation, so reboot now.

Furthermore, the Nvidia drivers are somewhat tardy.

First, even correctly installed and perfectly working
drivers often can’t be found by the Al applications due
to a missing symlink. Fortunately, solving this is easy:

~/stable-library$ sudo In -s /usr/local/cuda-12.1/bin/* /

usr/bin

When done, an evaluation should be performed to

find out more. NVCC - Nvidia Cuda Compiler - is well
suited to this kind of task; on our machine, the output
looks like this:

$ nvcc --version

nvcc: NVIDIA (R) Cuda compiler driver

Copyright (c) 2005-2023 NVIDIA Corporation

Built on Tue_Feb_ 7 19:32:13_PST_2023

Cuda compilation tools, release 12.1,V12.1.66

Build cuda_12.1.r12.1/compiler.32415258_0

A common error is ‘RuntimeError: CUDA error: all

CUDA-capable devices are busy or unavailable’. This
usually indicates that the graphics accelerator is
blocked by another process. Use Nvidia-smi to look for
any process marked ‘E’ and terminate it. Sometimes,
simply running the script again two or three seconds
later fixes the problem.

Power management
If you're using a laptop to run the GPU environment,
ensure the power supply is connected, as modern
laptop GPUs put extreme power demands on the host,
and are usually throttled when on battery power.

It is also recommended to set the machine to
performance mode to make the kernel driver provide
the maximum amount of compute performance.

www.techradar.com/pro/linux
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Even though an installed CUDA environment is often
enough to ensure Al functionality, in practice, all kinds
of problems crop up. Fortunately, in many cases,
performing a Google search for the exact error
message is enough to restore things to working order.

Keep in mind that the driver environment is
known to interact badly with the suspend system; a
workstation intended for running Al tasks should,
ideally, always be shut down fully by entering the
command shutdown -h now or by selecting the
corresponding option from the window manager.
Furthermore, you should avoid running any other
tasks that also use hardware-accelerated graphics -

When a power
supply is
connected to the
machine, peak
power increases
to 80 watts.

QUICKTIP

AMD GPU users
might want

to despair but
not all is lost.
You can still

try out many

Al tools in CPU
mode. OpenCL
isn’t usually an
option this could
utilises AMD and
Intel GPU, but it

ideally, just have the desktop and your Al task open is CU"fe_““Y_
to achieve maximum performance and minimal ZT NV"ItIa'F'rSt
worid.

memory congestion.

» THE WORK ENVIRONMENT

Running artificial intelligence requires a well-tuned system setup. If
vendor lock-in is to be avoided, we also want to make sure that the
work environment is as standardised as possible.

Given that Al tasks demand large amounts of processing power,
they run best when offloaded to a GPU. Sadly, graphical acceleration
on Linux is traditionally one of the more finicky tasks known to
sysadmins. Electrical engineers and similar CPU-bound workers
usually avoid setting up the GPU drivers as they negatively affect
overall system stability. Due to this, it is recommended to perform a
full backup before deploying graphics drivers if your data is valuable.

The following steps will be performed using Ubuntu 22.04 LTS.
Ensure that all OS updates are installed and that the kernel and the
rest of the toolchain are in the most current state possible.

Try to make your work environment as comfortable as possible.
Editing Python in a normal text editor is possible but unpleasant, so
we recommend using Visual Studio Code because it provides a
pleasant and frugal development environment.

Finally, ensure that enough remanent storage is available. Al
models can be surprisingly large, even in a trained state; we entered
this task with more than 200GB of NVM-backed free memory.
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Modern smart machines can perform live translation.

Changeover and
setup times matter
in computing.
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n this section, the =
translation environment =
will be run in its native fakirsnsta o

Hallo Welt

form. LibreTranslate also

provides a Docker container
under https://registry.hub.
docker.com/r/libretranslate/
libretranslate. Its use, however, is
not necessarily recommended - keep in mind that
exposing CUDA acceleration to Docker, as outlined
at https://docs.nvidia.com/datacenter/cloud-native/
container-toolkit/install-guide.html, is an involved and
finicky process. Deployment of the underlying library
can be handled via Pip, because the product is
considered stable enough by the Python community.
For reasons of comfort, we first create a virtual
environment (the current environment is in
parentheses) by entering the following commands:

(base) ~$ conda create -n aitranslator

(base) ~$ conda activate aitranslator

(aitranslator) ~$

(altranslator)

The actual download is then accomplished via Pip 3:

(aitranslator) ~$ pip3 install argostranslate

Given that our virtual environment is completely
virginal, about 2GB worth of libraries will be
downloaded, so make sure you have a high-speed
internet connection. Successful installation is achieved
when the Pip 3 package messenger emits the version
information ‘Successfully installed argostranslate-1.8.0’
- your version might be a bit different, because the
contents of the Pip repositories might have been
updated between the time this article was written
and when you read it.

Keep in mind that installing Argos inside a virtual
environment is not always the best method - if you
want to use command-line utilities such as Argospm, a
global installation into the workstation might be more

_DEVICE_TYPE=Cpu
n3 altranslate2.py

_DEVICE_TYPE=cuda
altranslate
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% python3 aitranslate2.py

s[

I As verified by a German speaker, this translation is 100% correct.

sensible. For our evaluation, however, a virtual
environment makes cleaning up the installation easier.

Arming the system
An old adage claims that the quality of an Al model is
limited by the quality of its input data. Furthermore, the
data model and the actual code required for running it
can and should often be updated independently. As of
this writing, the Argos translate project supports more
than a dozen language combinations.
A side effect of this is that the library and language
packages must be deployed independently of one
another. If you do a purely programmatic installation,
the deployment of the library packages has to be
accomplished via Python code. So, create a new work
file and open it in the development environment of
your choice. Next, start out by importing the required
packages and declaring the target language codes:
import argostranslate.package
import argostranslate.translate
from_code = “en”
to_code = “de”
The actual download process is then accomplished
by the following snippet:
argostranslate.package.update_package_index()
available_packages = argostranslate.package.get_
available_packages()
package_to_install = next(

filter(

lambda x: x.from_code == from_code and x.to_code

==to_code, available_packages

)

)
argostranslate.package.install_from_path(package_to_
install.download())

print (“Package installed!”)

Firstly, update_package_index() is invoked in order
to motivate Argos Translate to update its internal
package cache. After that, get_available_packages()
returns a list of all the package and language
combinations known to the current installation. The
actual installation process then requires the presence
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of a path indicating where the language package is
to be downloaded. Extracting this from the values is
easiest done using a lambda filter; the final result is
then passed to the method install from_path, which
ensures the package download.

Given that Argos Translate creates a local cache on
your machine, the package downloading program has
to be run but once. Thus, the next job involves the
creation of another worker file, which then acts as a
host to the actual transaction logic. It also starts out
by importing packages and declaring target language
codes. The actual transaction is accomplished like so:

import argostranslate.package

import argostranslate.translate

from_code = “en”

to_code = “de”

translatedText = argostranslate.translate.
translate(“Hello World”, from_code, to_code)
print(translatedText)

At this point, the program is ready for a test run.

Hardware acceleration

The Argos development team wants to expand the
reach of its product as far as possible; a side effect of
this is that CPU translation is considered a first-class
citizen, and is supported as far as the (limited)
performance of general-purpose CPUs permits.

This means that CUDA acceleration should be
enabled by setting an environment variable as per
the following command:

(aitranslator) ~/aitranslatespace$ export ARGOS_
DEVICE_TYPE=cuda

Now a test run can be done comparing the Core i5
CPU and the GPU to one another.

One common problem with CUDA is the transfer
time; moving the model information from the system’s
main memory into the GPU memory is not free. Thus,
especially for small jobs, a CPU run can in some cases
be more efficient than running the system on the GPU.

Optimising behaviour

While the string Hello World makes for a valid greeting,

its low girth means that the actual impact of the
performance of the translation process on the total

Cont

wall clock time taken is limited. Solving this problem is
best accomplished by working with a text file.
The next step, therefore, is the following version of
the program:
text_file = open(“input.txt”, “r")
data = text_file.read()

rol your ALl

The resulting
German from our
test run is almost
print quality.

translatedText = argostranslate.translate.translate(data,

from_code, to_code)
print(translatedText)
text_file.close();

Instead of passing the translatable information in
as a string, we now obtain it from a text file, which the
Python interpreter expects in the same folder as the
script file - or, rather, the current working directory.

For the following steps, we preloaded the file with a
piece of text from a former article, and this translation
also worked out perfectly.

Given that the Al task is now complex, a more
meaningful benchmark can be performed. The
following table compares CUDA and CPU results.

real 0m4, 355s real 0m4, 650s
user Omll, 103s user Om4, 051s
sys 0OmO, 754s sys Oml, 308s

Interpreting the results requires familiarity with the

time command - the most important value is the user

time, which, on a multithreaded system, is the time
each processor core spends on the tasks individually.

You can see that almost three times as much computer

time is needed to achieve the translation.

»> TRANSLATION IN THE MACHINE

A little-known detail of
computer history lore is
that one of the original
reasons for the military-
industrial complex’s Cold
War financing of computer
research was its hope

by and large, relatively
unsuccessful, the availability
of ever higher compute
performance has made
machine translations
possible and desirable.

In fact, we are aware of

perfectly aware of the

value that can be harvested

by replacing human

translators with machines.

Thus, their services are

priced accordingly.
Fortunately, however, open

environment that even
includes a user interface.

This way, technically
challenged office workers
can interact with the system
by opening a web browser
and navigating to the

to generate machine-
translation systems -
especially when working with
foreign adversaries, having
access to quality translators
can become a hassle.

While the initial attempts
at machine translation were,
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one military scientific
publisher that laid off
most of its translators and
now does many foreign
translations using DeepL.
Sadly, many if not most
vendors of machine-
translation systems are

source developers have
invested significant effort
into the creation of an
alternative translation
environment. Specifically,
the LibreTranslate system is
so polished that it provides
a ready-to-run Docker

provided URL - the actual
work environment is fully
graphically driven. In addition,
the ecosystem also provides
a wide range of SDKs. In
short, it is one product that
Al enthusiasts definitely
need to know more about.
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Enable an Al to say what it sees.
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mage classification is difficult not so much
n because of the algorithm, but because of

the need of a dedicated training set. Many if
not most academic papers use packages such as the

CIFAR image set found at www.cs.toronto.edu/~kriz/
cifar.html - it takes one look at its contents (as seen in

the image on the right), to appreciate that the number d ' 4.9 K
of detection categories in this data set is highly limited. il ;n n ‘“‘ HQ i ?‘ '

ws  [HE<=sE0K
Face huggers... frog

' .q. 1 , A i e
If we'd written this six months ago, the next step would T g >

involve parametrising a specific model. Fortunately, g L e
advances in Al tech have led to the rise of the Hugging
Face company. One of its most interesting products

is shown below. For reasons of posterity, we will reuse
the virtual environment created before. The next step

I Example images from the detection data set.

involves downloading the actual library:
(aitranslator) ~/aitranslatespace$ pip install
transformers
After that, create a new worker file. Actually creating
a pipeline is then accomplished like so:
from transformers import pipeline
clf = pipeline(“image-classification”)
The simplest way to instantiate the pipeline involves

= Hugging Face Madels

[ 7aci | T i Models

facebook/dino-vithls

bert-base-uncased

Hugging FaFe's passing in a string describing the task to be handled - in
model zoo is this case, the Hugging Face library takes care of
backed up by an ® ndcrosoft/resnet-18

selecting a model. The product also provides a wide
variety of additional options, some of which we’ll
discuss further. Alternatively, see the documentation

abstraction layer
that permits for
easy trialling of
different models.

facebook/convnaxt-large-224

»> COMPUTER VISION - LOCALLY

Debating whether the task of image classification is computer vision
or artificial intelligence is a good way to keep a cigar lounge full of
engineers busy. Given that this magazine is printed on non-smokable
paper, we will agree to disagree and consider image classification as
part of the task at hand.

Various vendors such as Microsoft Azure make significant profits
by offering computer-vision and image-classification services. While
using them is appealing, as the models provided are extremely high
quality, in practice, drawbacks also have to be considered.

First,image data is large; even when compressed to JPG or similar
format, transferring images to the server (maybe even abroad) adds
additional latency to the system. Furthermore, in the case of safety-
critical systems, disconnecting the internet connection is enough to
make the Al part of the defence system non-workable.

Finally, purchasing cloud services incurs significant costs - while
playing around with the actual cognitive services is not particularly
expensive, in the longer run, compute costs do add up. In addition
to that, vendor lock-in makes you dependant on the (often finicky)
mode de jour of your provider.

Fortunately, machine vision is one of the oldest areas of Python Al
and was interesting long before the ChatGPT and co firestorm hit
the tech industry. Due to that, developers have the choice of a wide
variety of options, one of which we are using in this project.
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at https://bit.ly/LXF304huggingface.

In the next step, we can perform a first classification
experiment. Given that Hugging Face wants to make
access to its ecosystem as simple as possible, an https-
accessible URL can be passed in as a parameter:

from transformers import pipeline

clf = pipeline(“image-classification”)

result = clf(“https://huggingface.co/datasets/Narsil/
image_dummy/raw/main/parrots.png”)

print (result)

When running for the first time (or with a new
model parameter), the library downloads model data
from the Hugging Face server before starting the actual
inference process.

This should be kept in mind, as it adds a potential
single point of failure - should that monitor depository
be off-line for any purpose, obviously inference cannot
take place. Furthermore, the warning ‘No model was
supplied, defaulted to google/vit-base-patch16-224
and revision 5dca96d (https://huggingface.co/
google/vit-base-patch16-224)’ is also important - in
production, make sure to specify exactly which model
will be used. Otherwise, results can change at random,
leading to unpredictable behaviour of the Al system.

Graphical acceleration

Hugging Face is interested in maximising the reach of
its product. Due to that, a pipeline usually defaults to
the general-purpose CPU of the host workstation. The
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simplest way to change this involves passing in a device
string, such as the following:

clf = pipeline(“image-classification”, device = “cuda:0”)

On our workstation, the single GPU is docked in

position zero - this can be checked by using Nvidia-smi.
After that, the new pipeline object can be used just as
its CPU-based brother - just be aware that it is also
subject to the sometimes finicky behaviour of the
CUDA graphical acceleration stack.

Local processing

Having successfully worked with a sample image
provided by Hugging Face, we shall now switch to
analysing local pictures. In particular, the following
steps use a series of images that were created while
reporting on an engineering fair for the German
engineering portal Mikrocontroller.net.

In particular, the 20 JPEG files were placed in the
subfolder images-infer. In the next step, the following
changes were required to the Python worker file:

from transformers import pipeline
clf = pipeline(“image-classification”, device = “cuda:0”)
for x in range(1, 20):

result = clf("images-infer/” + str(x) + “.jpg”)

print (result)

When processing images, a Hugging Face pipeline
accepts three different payloads: in addition to the http
or https URL seen above, the system also accepts local
file paths or PIL library objects. However, only one type
of request format may be used in every invocation - it is
not possible to invoke the processing method and pass
in, for example, a local and a network-based URL.

Given that our files already exist on the hard disk, it
makes no sense to load them into the PIL library first -
if you want to perform processing before the actual
inference, the situation, of course, looks different. Be
that as it may, the code is actually pretty simple. The
for loop iterates over all valid filenames, which are then
passed into the pipeline one by one. Their results are
then exhaled into the command line.

Running the program in its current configuration
yields working results. However, a warning similar to
‘home/tamhan/local/lib/python3.10/site-packages/
transformers/pipelines/base.py:1080: UserWarning:
You seem to be using the pipelines sequentially on
GPU. In order to maximize efficiency please use a
dataset’ will be emitted - the Hugging Face library
would prefer a list, a vector, containing all the objects
to evaluate, because this reduces the amount of
change over time required for loading model data
from the CPU’s to the GPU’s memory.

Fortunately, solving the problem and making the
warning disappear can easily be accomplished by
changing the program so that it populates a list with all
potential filenames. These can then be passed to the
pipeline, with the results once again being redirected
to the command line:

aList =]
for x in range(1, 20):

www.techradar.com/pro/linux

Image detection,
without cloud
functionality!

aListappend(“images-infer/” + str(x) + “.jpg”)
result = clf(aList)
print (result)

Interestingly, we were not able to see a performance
improvement from the list version - measuring the
execution time with the admittedly unscientific time
command yielded similar runtimes for both versions.

Transformer library

Experimenting with the pipeline object adds a
significant amount of flexibility. Not only can the
actual image detection module easily be substituted
for another one from the model zoo, but the library
also permits you to change the behaviour of the
inference solution.

As an example of that, let us switch operation
mode. The new task of the program no longer involves
categorising the contents of the image - we now,
instead, want to detect which parts of the image are
populated by an object.

For this, we will use a neural network provided by
Facebook - it is considered a good performer for
getting started. Integrating it into the existing work file
just requires a modification of the pipeline declaration.
The rest of the code - this explicitly includes the
generation of the list and the invocation of the pipeline
- can be reused in an unmodified state:

from transformers import pipeline

clf = pipeline(model="facebook/detr-resnet-50", device
= “cuda:0")

aList=]

Running this version of the program yields an
error similar to the following on the first invocation:
‘DetrConvEncoder requires the timm library but it was
not found in your environment. You can install it with
pip: pip install timm. Please note that you may need to
restart your runtime after installation.’

This is caused by the fact of the library being unable
to completely isolate your code from the demands of
the models used -during the first invocation of a new
model, it is downloaded and a check for dependencies
is done. Fortunately, solving this problem is as easy as
entering the command pip install timm .

Comparison of results
Performing a batch invoke of the pipeline might remove
the error message, but makes the command-line
output more populated. Due to that, modify the work
loop as the following to create a more attractive and
more easily visually distinguishable output:

for x in range(1, 20):

print(“-------- ")

result = clf(“images-infer/” + str(x) + “.jpg”)

print (result)

Now both the models can be run. Given that the
images used for this process were highly specific, a
generic image-detection module is unlikely to reach
good results without additional training. Nevertheless,
the results do look quite promising. >>
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A simple 250GB download can secure your own personal HAL.

The results of
this run are
unsatisfactory.

t the time of writing, the official way to get
u access to the model data involves visiting

https://bit.ly/Ixf304form and filling out the
form. Sadly, practical experience teaches that non-edu
email addresses usually don’t get a positive result.

There’s an unofficial research route for non-
commercial use at https://github.com/Elyah2035/
llama-dl/blob/main/llama.sh which contains
a convenient shell script for procuring the model
data. Copy it (though it could cease being available) to
your local environment and deploy it as per following:

(aitranslator) ~/aitranslatespace$ cd models/
(aitranslator) ~/aitranslatespace/models$ gedit
llamadlsh

(aitranslator) ~/aitranslatespace/models$ chmod +x
llamadlsh

(aitranslator) ~/aitranslatespace/models$ ./llamadl.sh

The actual download process takes about two hours
(actual size is ~250GB) on a gigabit connection, so be
prepared to wait for a while. Furthermore, the script
deploys all sizes - not only the smallest model, which
will be used in the following steps.

Be that as it may, the next step involves
downloading the actual llama.cpp work environment
from GitHub. It must, furthermore, be compiled to
become ready to work:

(aitranslator) ~/aitranslatespace$ git clone https://
github.com/ggerganov/llama.cpp
(aitranslator) ~/aitranslatespace/llama.cpp$ make

The generated code, then, expects the model files
obtained to be placed in its own models subfolder. For
this, some of the files have to be copied.

Running llama.cpp requires the presence of some
Python libraries, which can be resuscitated as per the
following command:

(aitranslator) ~/aitranslatespace/llama.cpp$ python3
-m pip install -r requirements.txt

Given that we run this command in the virtual
environment reused in the two steps before, a collision
warning might pop up - it can, however, be ignored
without consequence. Should it be considered
bothersome, of course, a new virtual environment can
be created using the conda command at any time.

In the next step, the model information needs to
be brought into a format digestible for the framework.
This is accomplished via the Convert utility, which is
to be invoked as per the following:

(aitranslator) ~/aitranslatespace/llama.cpp$ python3
convert.py models/7B/

Tell me how to cook Risotto.
Can I make rice with frozen veggies?
what is the best way to cook risotto?

What's in this Cream of Vegetable Soup recipe?
how can 1 make a delicious vegetarian curry??

Finally, a quantisation step is required:
(aitranslator) ~/aitranslatespace/llama.cpp$ ./quantize
./models/7B/ggml-model-f16.bin ./models/7B/ggml-
model-q4_0.bin g4_0
The compile process outlined here uses only the
CPU. If you want to use the (partial) GPU acceleration
features, a few constants have to be passed into the
compile process. More on them can be found at
https://github.com/ggerganov/llama.cpp.

Putting LLAMA to work

Given that the LLAMA team tried to democratise
access to Al resources, the product is shipped with a
variety of ready-to-run demo examples. The simplest
smoke test involves invoking the main program:
(aitranslator) ~/aitranslatespace/llama.cpp$ ./main -m
/models/7B/ggml-model-q4_0.bin -n 128

A parameter-less invocation makes the program
start to talk randomly - the topics range from Apple
hardware to rather random output which, however, is
grammatically valid.

Our model at hand seems to be highly sensitive to
the prompts. For example, look at the following prompt:

(aitranslator) ~/aitranslatespace/llama.cpp$ make -j
&8& ./main -m ./models/7B/ggml-model-q4_0.bin -p
“Tell me how to cook Risotto” -n 512

It yields the results shown (below), which are -
admittedly - somewhat under whelming.

This, however, does not mean that our chatbot does
not know about cooking. Another sample invocation
with a more complete prompt yields different results:

(aitranslator) ~/aitranslatespace/llama.cpp$ make -j
&& ./main -m ./models/7B/ggml-model-g4_0.bin -p
“Tell me how to cook Risotto please. I would like a few
easy steps” -n 512

Two invocations yield two different sets of output
(see screenshots, above-right). This is normal due to
the heavy involvement of a random number generator.
Should reproducibility be needed, a random number
generator seed can be passed in to stabilise output.

Furthermore, bear in mind that the model used here
is the most pedestrian version. The documentation
also provides numbers for larger models.

More advanced interactions

The most famous application of a chatbot is the classic
‘interaction’, similar to a virtual assistant. Llama.cpp
also ships an example for this, which can be invoked as
per following:

I want to cook a pork roast, but am not familiar with cooking time or temperature. [end of text]
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(aitranslator) ~/aitranslatespace/llama.cpp$ ./
examples/chat.sh

After running the program, llama.cpp presents a
window inhabited by a friendly virtual assistant named
Bob. As shown (below), Bob does not shy away from
spicy conversations.

Interestingly, the code behind it is based on a shell
script. It mainly consists of the invocation of the
program, and looks like this:

#1/bin/bash
# Temporary script - will be removed in the future
cd ‘dirname $0°
cd.
# Important:
# "--keep 48" is based on the contents of prompts/
chat-with-bob.txt
#
J/main -m ./models/7B/ggml-model-g4_0.bin -c 512 -b
1024 -n 256 --keep 48 \
--repeat_penalty 1.0 --color -i \
-r “User:” -f prompts/chat-with-bob.txt

As in the case of many other Al systems, the main
intelligence sits in the prompt file. A careful look at
the prompt shows that the Al system is also provided
with a bit of sample interaction to prime the algorithm.
Furthermore, the -r parameter sets the system into
the PROMPT mode - it yields to the interactive
communication behaviour shown instead of the more
usual linear generation of responses. Finally, the -n
value decides how ‘complex’ the interaction should be.

Interaction from Python

Getting the parameters right on the command line can
be daunting enough; integrating a command-line tool
into a programmatically invoked service becomes a
new challenge of its own. A Python APl is easier to
handle, and is available via the repository found at
https://github.com/abetlen/llama-cpp-python. A
sample interaction, then, plays out according to the

her shut up, you can only make her seem like sh

u can say "Shut up!” unt she d That's what I do.

Glad to be I an here to help you.

§ LLAMA.cpp’s Bob is full of (dubious) helpful advice.
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following lines: Due to the use
>>> from llama_cpp import Llama of arandom
>>>llm = Llama(model_path="./models/7B/ggml- num'ber generator,
. » two invocations
model.bin") produce two
>>> output = llm(“Q: Name the planets in the solar different sets
system? A: “, max_tokens=32, stop=["Q:”, “\n"], of output.
echo=True)

>>> print(output)

In addition, llama-cpp can be used as a replacement
for the (paid) OpenAl service. This is provided via
another Python package, installed using Pip 3:

(aitranslator) ~/aitranslatespace/llama.cpp$ pip3
install llama-cpp-python[server]

Be aware that the boxy brackets are part of
the invocation, and not a printing mistake. Startup is
then achieved as follows:

$ python3 -m llama_cpp.server --model models/7B/
ggml-model.bin

Sadly, in some cases, an error along the lines of
‘AttributeError: Llama object has no attribute ctx’ is
thrown out. In this case, filing a GitHub issue is the best
approach - the issue can be caused by multiple
different problem sources.

»» CHATBOT IN THE HOUSE!

By far the largest Al task, and the one causing the most Al angst,
takes the form of chatbots - a system backed up by a knowledge
database that uses the information to ‘hold a conversation’ or solve
business and personal problems.

Given that most attention is on this type of system, it is only fitting
that we will select one of these as our final exercise. Be aware that
conversational Al systems have immense CPU and GPU demands,
and also put significant tax on the workstation’s remanent memory.
Performing the steps here required more than 250GB of SSD-
backed storage; the resulting system uses the smallest possible
model and is not able to fully compete with ChatGPT and the like.

On the other hand, the model files used here can be replaced with
even larger examples. Furthermore, being able to run the entire
inference pipeline locally means that the system can be integrated
into other systems with ease - so, almost limitless possibilities await.

Be aware, however, that the steps outlined here are legal only for
non-commercial use. The LLAMA model - Large Language Model
Meta Al - is owned by Meta, and is licensed only for academic use.
Of course, it is possible that this will change in the future - in that
case, switching to different model files is not particularly difficult.
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Collabora interview IN DEPTH

Free all
the things!

One of the brains behind Collabora Online, Michael Meeks talks to us
about taking open source office to the cloud and document liberation.

rain-hopping at 5am one damp British

March morning, Linux Format headed from

the gloomy south-west of England to that

centre of UK educational excellence that’s
also dubbed the Silicon Fen - due to the number of
tech startups it’s birthed - Cambridge. To be specific,
the destination for this trip was Clare College, the
second-oldest of Cambridge’s 31 colleges, just a short
bus ride from the city centre.

It was here that Collabora was holding its COOL
Days 2023 conference (you can read a report on that
in LXF302), and while we were attending, we took the
opportunity to catch up with managing director,
ex-Novell developer, ex-OpenOffice contributor and,
most importantly, ex-Linux Format columnist Michael
Meeks, so he could explain what the heck document
liberation is and why the EU is embracing Collabora
Online like its life depended on it!

Linux Format: When Linux Format last spoke with you
(Interview, LXF156), you were still working at Novell on
OpenOffice and you didn’t have grey hair!

Michael Meeks: That’s what running a company can
do! This was a while ago - 11 years? | don’t know
whether we've told the story of that. SUSE looked
across its portfolio and what people were working
on, and decided that people hacking versions of
LibreOffice on to Android probably wasn’t core to
its server business.

| think it’s just a symptom of good management,
after many years of indulging that passion for open
source. SUSE focused on the wider desktop and on
things that made it money, which is fantastic as a
business strategy, but better than that, it just dealt
with us in a really good way. It allowed us to spin out
(to Collabora) and gave us a contract to support
SUSE’s customer needs, which continues to this day.

It let us take, | think, seven of the staff from
SUSE to form the nucleus of that startup and so we
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gambled; we mortgaged the houses and that sort of
thing to pay people.

We proceeded with that and managed to persuade
six people to join us: “Why don’t you get employed
by a company with no income, no revenue!” Luckily,
Collabora, the parent company, provided some
guarantees and some really useful structure around
that, and we formed Collabora Productivity 10 years
ago. Now we're 45 or so people and that’s quite some
growth. We still have five of those original seven
with us. So that’s encouraging, 10 years on!

LXF: What was the original idea behind going out on
suchalimb?

MM: When you're involved in open source projects, you
make commitments to the project. The idea that you'll
be doing good things is important to the community.
So, | had written a number of not quite blank but large
cheques on SUSE’s behalf in support of LibreOffice
and to drive its growth. The prospect of that suddenly
stopping and completely divesting from that would
have been catastrophic - LibreOffice would have
survived but in a much diminished form.

One of the functions was to pay down those
commitments and keep paying them, which we
continue to do. We still account for a third of the
commits to LibreOffice, doing cool things for
everyone, for our customers.

LXF: So, LibreOffice was the key shift at that time?

MM: SUSE was at the heart of that transition really -

SUSE, Red Hat and Google made it possible. We got to

the point where Red Hat and SUSE were ready to go -

and, importantly, some community members. But

when it came to announce it, each wanted the other to

go first. We wrote to Google at the last minute saying

that if we want to launch, we have to announceitina

week’s time. So Jeremy, Allison and Chris DiBona >)
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managed to turn around a quote with extra rainbows,
ponies and unicorns, saying that Google thinks this is
the way ahead, and everyone fell in line. It was like
outsourcing your due diligence.

If you're a busy executive, it makes sense to know
that you have the right people on board. Of course,
Google has supported us with Google Summer of
Code over the many years and has contributed a lot.
Red Hat has done fantastic work, too - at the time, it
hired an extra three developers to work on LibreOffice,
making its team five.

LXF: This was 10 years ago, when everything was still
desktop applications - now everything has gone online
and is run through browsers.

MM: Many applications have but many haven't.
Browsers are desktop applications - whether you

CLOUD CUCKOO LAND

“The thing about a lot of these
cloud services - you give them
all of your data and then you can
visit it on their terms!”

like it or not, they are some of the biggest and most
security critical desktop apps we have. | think there’s
still space for desktop LibreOffice and Collabora
Online or Office. Of course, there’s huge use of that
underlying technology - the LibreOffice Core and all of
the goodness that’s in there - in the community and
around it. It is something that can be reused in lots and
lots of places.

Of course, Collabora Online fills the huge need for
deploying that technology in the browser, ensuring it's
very easy to deploy, with zero touch on the client -
it's very secure and very interoperable.

LXF: The last time we spoke (News, LXF267), you were
unhappy about how the governance around LibreOffice
was being handled. Has that situation improved?

MM: | think the reality is that people have different
visions for where LibreOffice should go. That’s
absolutely fine. We have a governance that’s supposed
to mediate and make that include everybody, and a
meritocratic governance should include everyone.

You'd like to hope that all of the people’s voices will
be represented in the critical decisions at TDF (The
Document Foundation). | think it’s vital for the future
of TDF that we include everyone in the discussion and
don’t preemptively exclude people.

| think things are probably getting better at
LibreOffice. I've seen them making decisions and
doing things recently that seem positive. There’s
huge potential there. There’s vast goodwill around
LibreOffice. We spent years building that trademark
as a whole community. | think it’s really important
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that asset is then used for the good of the whole
community, including everyone who’s working on it.
Politics is difficult, governance is hard. Getting 10
people to agree is not easy.

LXF: To come back to COOL, what have been the big
wins for it recently?

MM: One of the things we’ve done recently is Zotero
integration, which is really, really cool. If you use
Zotero normally, you need to have a Java app running
on your desktop, and that then talks to the browser
or the office suite in some way. We've got rid of that,
so that it's much easier to deploy - you can just
churnit out to lots of people and they can then share
citation databases.

It’'s more useful than you might think. Students
want to use it for their projects, to prove that they
haven't been fully written by automation. They can
actually say where they got the content and the ideas
from, and then it can be marked, but professors want
this functionality as well, so they can establish the web
of trust, and hopefully avoid the paper mills and the
malfeasance in science.

There’s loads of interoperability work, too. So,
16,000 columns for Calc - for years, we've had two
million rows, because that’s all good, but just spreading
that out sideways to be full, the same size as Excel, is
key. Actually, we can do even bigger than that - don’t
tell anyone, but we can do 16 million rows.

Interestingly, some people want that. We had a
customer in the past who wanted to just use the
spreadsheet for sorting CSV files. The problem was it
would take hours in Excel. He was doing it in the cloud
only, so the ability to use Collabora Online and sort it in
literally seconds instead of an hour was cool. It’s just
nice to see - you can win there, there’s nothing magic
about it, it’s just software. With enough time, people
and optimisation we can be massively better.

I'd like to add, I'm a spreadsheet guy at heart, so
what more do we have in spreadsheets? What we've
had is Sparklines. That’s rendering these little mini
charts in cells, so you can turn a cell into a chart of
some other cells without a scale. Sparklines was the
idea of seeing trends without scales.

LXF: You've mentioned digital sovereignty before -
what do you mean by that?

MM: It's a different way of looking at the free software
message. If you go right back to the genesis of the
GPL and Free Software Foundation, Richard Stallman
wanted to be able to fix his printer - the printer would
jam and no one knew about it, so no one would go
and mend it. He just wanted to tell people the printer
was jammed and he couldn't, the software being
proprietary. He didn’t have control over the device
that they paid for, and laser printers weren’t cheap
back in those times. He'd been dispossessed, he was
no longer sovereign.

Sovereignty is something that governments and big
institutions care about, perhaps more than individuals,
but we can all do it - we can all take control of our lives
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and parts of it. It’s the free software message applied
in a way that’s easy to understand.

For large countries and governments, particularly
in the current geopolitical environment, there’s a risk
of being cut off from banking networks, or software
suppliers suddenly bricking all your devices. | think
we are only seeing the tip of the iceberg of what’s
possible in terms of digital interventions. It’s seriously
important to be able to control your own data, to know
where it is, and not have it creep out of your nation, or
worse, have misinformation coming in, in a way that
you can’t control, along with algorithms that are
unhelpful for your policy.

So, there’s a lot of traction, politically, on the idea
of sovereignty at the moment. Digital sovereignty, |
think, is a key part of that. And there’s a negative part
of that, which is the way we achieve digital sovereignty
by buying British - we're only going to use English
software - because that just isn’t going to work.
The only way, really, that we can make that promise
real is by using open source so that everyone can
collaborate, everyone can have confidence in it, and
everyone can actually get capable products. They can
then become indigenous, you can get support services
from wherever you like, without losing the ability to
collaborate with the globe.

LXF: One situation we've seen several times is if you
put your files into a proprietary service that uses DRM
and it then collapses, you've lost your documents.

MM: The thing about a lot of these cloud services - you
give them all of your data and then you can visit it on
their terms. You pay generously and you pay to access
your own data, under their terms - and that’s a little
bit unfortunate.

We talk about Al and it’s easy to mock it a bit but
this anthropomorphisation of Al that we have already,
even with very weak Al, | suspect is only going to get
worse. And the idea that Microsoft is reading your
email - or whatever brand it is, such as Copilot; it's a
friendly sounding brand, right? - but the idea that it is
reading not only your calendar but your email.... So,
this is a bit of interesting psychology to try to
persuade people to surrender their data and all their
information to the benign automata that will process
it. We'll see what people’s reaction to that is as it gets
more and more engaging.

| think humans will eventually adapt to anything.
Luckily, no one has yet produced an advert that you
can’t say no to.

LXF: | met a Cuban who had moved to the UK and
he asked me how | coped with adverts, because he
just wanted to buy everything he saw. He obviously
lacked any filter.

MM: | never had television as a child. No television. Our
television was books - this is a television and you can
flick the pages! When we did see television, it was
absolutely mesmerising. You know, we'd sit there agog
at the magic in the box. But it becomes commonplace
and humans are amazingly good at adapting. Let’s
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Michael Meeks
expounds upon
free software,

just hope they don’t adapt to thinking it's normal to
surrender all their datal
| think the commercial side of it is probably the

L L . document
most exciting thing, in as much as that’s what drives liberation,
you. Selling things is what drives our ability to make cloud services,
new features. It's really the key that underlies what Al'and more.

we do. So, for example, Deutsche Telekom just
deployed its MagentaCloud Collabora Online for two
million users. It’s the biggest enterprise file sync and
share solution in Europe, which is kind of cool. And
that again helps us improve the product and make it
better for everyone.

It’s not just the big hosting deployments, but also
our partner networks have 230 partners - Nextcloud,
OwnCloud, Seafile, IONOS, 1 & 1 working with us here,
Mail.com, gmx.de.... Tons of people are using the
software, just building that cycle of growing it and
accelerating. That is really where we're at.

There’s a network effect - the better the product
becomes and the more we can communicate, the
more we can grow and tell people about it. Open
source often fails by being cheap, as you can’t then
fund the cycle of marketing and sales and awareness
raising. Collabora Online is inexpensive, but you gain
so much more from it than proprietary options. So you
see people preferring to use Oracle rather than, say,
MariaDB, because there’s perceived to be more value
in it, because there’s no marketing for MariaDB.

It’s like Stella Artois - reassuringly expensive.
What kind of marketing tagline is that? And yet it
worked, right? Which is ridiculous, because we make
a great product that’s better and gives you more
freedoms - it's more open, more collaborative and
just slicker.E3
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It’s (Finally) raining
Pis, hallelujah!

Eben Upton takes to the blogs to promise
millions of Pis this summer.

n the latest Raspberry Pi Community
n Events newsletter, Raspberry Pi CEO

Eben Upton has provided an update
on Pi stock levels. It seems things are on the
up and up, with possibly a million units per
month, thanks to a little help from Sony.

Upton provided an update on the supply
of Raspberry Pi: Q1 2023 was the worst
for Raspberry Pi since 2015, with roughly
800,000 units shipped. That may sound like
a lot, but typically Raspberry Pi ships that
many in a single month not three.

The good news is the drought of Pis is
about to end. Long-term partner Sony has
been able to stockpile the “non-silicon
elements of our bill of materials” and this
means that Raspberry Pi and Sony are
able to produce more finished units. Sales
projections for May 2023 are at 600,000
units, with an expected 800,000 units in
June. But July 2023 is when things are due to

get exciting, with Raspberry Pi expecting to
sustain one million units per month for as
long as necessary to clear the backlog.
Upton ended the update on a positive
note: “It’s been a painful two years since
shortages kicked in, in 2021, but we're
confident that
the shortages are
behind us and
that 2023 will be
our strongest
ever year
for sales of
Raspberry Pi
single-board
computers
and modules.”

Eben Upton
proves once again
to be the Pi man

we all need!

Astronomical!

It’s out of this world.

The 2022/23 Astro Pi Challenge has run
24,850 young people’s software submitted
from 15,000 teams across Europe. This
stunning response to the ESA Education
initiative proves how engaging innovative
programmes are to young minds. Sign up at
https://astro-pi.org and find out more about
the results here: https://bit.ly/Ixf304space

www.techradar.com/pro/linux

Al, Al, oh!
Learning farms.

Last issue we reported on the Pi Foundation’s
moves to formulate Al teaching. The fruits of
that human-based activity are now out, with
the first six online lessons available for
human teachers and pupils, from the basics
of what Al is to explaining how machine
learning actually crunches the numbers. Find
out more: https://bit.ly/Ixf304ai

Experience Al

The excitement of Al in your classroom.

: Raspberry Pi
© DeepMind | § Fresr”
Explore the lessons > Ahead
of the Al I
curve.

Les Pounder
works with groups
such as the
Raspberry Pi
Foundation to help
boost people’s
maker skills.

» GET THE
LOWE DOWN

The Raspberry Jam movement
was initially created to foster a
community, one that had just
found the Raspberry Piand
wanted to learn more about

it. In the early days, it was
somewhere you could

actually get your hands on a
Raspberry Pi. The original
shortage was due to many
thousands of eager makers
wanting one of the first 10,000
boards. Back then, | remember
learning about the Raspberry
Piand over time | learned
enough to teach others. One
of those was a young person
called Josh Lowe.

Their first project was an
operating system emulator in
Scratch, then they started to
learn Python and it snowballed
from there. In a few years, they
went from young coder to
creating Edublocks (https://
edublocks.org), a block-based
coding platform that creates
Python code using blocks. It
wasn't limited to just a Pi; it
would also work with Adafruit
boards and the BBC micro:bit.
After being used in schools
across the world, Edublocks
has become a promising tool
for educators and those
looking to learn coding -
without the scary typing bit.

Fast-forward to 2023 and
Lowe is now a senior software
engineer and Edublocks has
been acquired by Anaconda,

a Python/R platform for data
science, machine learning and
Al. Did I mention that Lowe is
only 197 This goes to show
that learning to code, learning
to think creatively and not
giving up can be the best
decisions you ever make.
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Debug Probe

Les Pounder was about to reach for a can of fly spray in an
effort to rid his code of bugs, but then he spotted this.

An RP2040-
based board,
but instead of
writing code,
this board helps
debug our code.
Aimed more at
advanced users,
typically C/C++
coders, Debug
Probeis a
useful tool for
those who need
it. The bonus
USB serial
adaptor makes
it useful for
serial consoles
on Raspberry Pi
and other SBCs.

Freed from its
case, the Debug
Probe is quite
nice looking

and matches the
other Raspberry
Pi boards.

he latest RP2040 device from Raspberry Pi
isn’t a Pico, rather it is something we can use

to debug a Pico. The Raspberry Pi Debug Probe
is an RP2040-powered board designed for use with
debugging tools. With it, we can interactively step
through and identify issues with code running on a
Pico (or other compatible device). The probe is used to
observe data from a running program and provides a
bridge between the Serial Wire Debug (SWD) port of the
Pico, the three unsoldered pins opposite the Micro USB
port and USB on your machine. Using the standardised
CMSIS-DAP protocol, the Debug Probe can be used with
debug software applications such as OpenOCD.

The Debug Probe is contained in a frosted plastic
case, there to protect it from stray wires. We elected to
free our probe from its plastic prison and the green PCB
really stood out from the crowd. The small PCB is clearly
from the Raspberry Pi pedigree.

Soldering on
The Debug Probe connects to the Pico via the UART
pins and SWD pin header. Typically, the SWD pins are
unsoldered, so you need to solder them on and use the
included connectors to make the connection. Owners of
a presoldered Pico, typically known as Pico H, can use
the included JST-style connector. This makes it a breeze
to connect up without worrying which wire is which.
After wiring up, we need to install the software, which
is where you may hit an issue. First, the documentation
is great, but there is a lot of it, and sometimes it can get
overwhelming. It took us two coffees and a little head
scratching to get everything working and for usable
output to be visible. We also elected to use Microsoft’s
VSCode as the main part of the test, as Raspberry Pi has
put a lot of work into this editor. That said, OpenOCD
via a terminal is also a very usable experience. We used
the hello_serial.c example and clicking Build we had a
compiled example in mere seconds. The serial monitor
output confirmed that LXF ROOLZ, so we set the
debugger to active and watched an extremely verbose
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Encased in plastic, this RP2040 board is here to help you debug
your bare-metal Pico projects.

stream of data fire through the debug console. Setting
a breakpoint was just a click away, providing us with a
pause in the code where we could take stock. After a
successful debug, it was just a matter of compiling our
code into a UF2 file, then flashing it to the Pico H. And
with that, we had our code running with zero bugs.

So, who is the £12 Raspberry Pi Debug Probe for?
Good question. If you are building code directly on the
hardware (bare metal), no operating system, just your
code and the processor, you need this. You could make
your own using a £4 Pico and a few wires, but for the
extra money you get a dedicated and quite frankly lovely
looking board. If you don’t need debug functionality, and
bear with us here, the Debug Probe can be used as a
USB-to-serial adaptor. It can be connected to the serial
port of any device. We connected it to a Raspberry Pi 4,
used Raspi-config to enable the serial interface and login
prompt, then we connected up using a spare Thinkpad
and Tio, a great terminal/serial software tool.

The bottom line for the Raspberry Pi Debug Probe
is that if you need it, you'll buy it. This is aimed more at
those creating bare-metal projects with their Raspberry
Pi Pico, but it is not limited just to this. E@

@ VERDICT w

DEVELOPER: Raspberry Pi
WEB: www.raspberrypi.com

PRICE: £12
FEATURES 8/10 EASE OF USE 8/10
PERFORMANCE 8/10  VALUE 8/10

If debugging bare-metal code or making serial connections,
Debug Probe is the leading contender for your money.

»> Rating 8/10
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Pi Compute Blade

Les Pounder hasn’t been left on the shelf, but he’s been put on the rack.

Pi: Compute
Module 4/4 Lite
Storage: M.2
NVMe up to
22110, microSD
Comms: Gigabit
Ethernet (Wi-Fi
on CM4)

GPIO: 2x UART,
5x user GPIO
and I12C, fan,
user button,

2x RGB LEDs
Power: USB C,
Power over
Ethernet (PoE)
Ports: HDMI
(4K60), USB A
Extra: TPM 2.0,
hardware
switchable
Wi-Fi, Bluetooth
and EEPROM
write-protection
Size: 42.5x255x
17.5mm

The naked board
laid bare to the
world. Look at the
ports on that thing!

his is no mere 10 carrier [ 3

board. The Compute Blade is
designed for rack-mounted
use, with PoE providing the power and
networking for a high-density cluster
of Pi CM4 boards. The long, slender
blade design lends itself beautifully
to this, and clever component
positioning means we have a densely
packed board full of features.

Underneath a snazzy red anodised
heatsink, we have a connector for any
variant of Raspberry Pi Compute Module 4. Our test
machine was a CM4 with 4GB RAM, 32GB of eMMC and
built-in Wi-Fi. We followed the excellent documentation
to flash Raspberry Pi OS using a special tool, rpiboot, to
mount the eMMC drive as a USB drive.

If you plan to use a Compute Module Lite, the
onboard microSD card slot can be used to boot the OS.
The onboard USB A port is not accessible on boot, but
that’s not the fault of the Compute Blade.

Adding an NVMe drive, from 2230 to 22110, is easy,
thanks to a dedicated area near the rear of the blade.
You prepare the drive for use from the Linux terminal,
including setting the drive to mount on boot. If you need
to connect your Compute Blade to a screen, the onboard
HDMI port is located between the heatsink and a Gigabit
Ethernet port on the front of the Blade.

That Ethernet port also provides PoE (Power over
Ethernet), and using a Netgear GS308P, a PoE-capable
switch, we were able to power and connect to our
network, all from one cable. No extra configuration was
needed, just plug and play. The keen eyed among you will
have noticed a DIP switch between HDMI and Ethernet.
These switches control write protection, Wi-Fi and
Bluetooth. Toggling these switches enables or disables
these features, providing a level of physical security.

It can’t have escaped your notice that Raspberry Pi
Compute Modules are virtually unobtainable right now,
so can the Compute Blade be used with clone boards?
The short answer is yes, but the best support comes
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Y signed to
opulate a standard 1U
blade rack it's packing all
the extras that requires.

from the Raspberry Pi Compute Module 4. YouTuber Jeff
Geerling has tested a handful of CM4-compatible boards
and it seems that Pine64 SOQuartz with Plebian Linux
has the best support, but even that is extremely lacking
when compared to Raspberry Pi.

While not the Compute Blade’s raison d’étre, there is
a GPIO we can use. Just beneath the NVMe SSD slot is a
2x5 header that breaks out a select few pins, specifically
for use with an optional RTC module. Thankfully, these
pins also include 12C, which means we could test a series
of 12C-enabled devices using Stemma QT interfaces.

We chose to test the 12C interface with CircuitPython.
We connected a BMEG88 air quality sensor and within a
few minutes we had data streaming across the screen.
Moving to the front of the Blade, we spotted a button
with a neat 3D-printed push mechanism. This button
is connected to the GPIO and fully accessible via your
favourite programming language. We ran a test using
Python and can report that it works perfectly. We just
have to work out what to do when we press the button.

The Compute Blade isn't a typical Compute Module
carrier board, rather its purpose is to be part of a cluster.
A Compute Module 4-powered cluster would provide
high-density computing power, and the form factor of
the Compute Blade means that we can build a high-
density cluster. Typical applications are edge computing,
machine learning, Al and ultra-small data centres.
Slotting the Blades into a server rack with PoE would
give a clean and simple install. E3

@ VERDICT ~
DEVELOPER: Uplab.pro

WEB: https://computeblade.com
PRICE: TBC (around £90)

8/10
9/10

FEATURES
PERFORMANCE

10/10
9/10

EASE OF USE
VALUE

Solid hardware in a great form factor that has clearly been
designed with a specific use case in mind.

» Rating 9/10
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& TUTORIALS Pi Pico

Use a Pi HAT on the
Raspberry Pi Pico

Being a skinflint Northerner, Les Pounder is all about reusing
things, so he explains how you can use Pi HATs on the Pico.

Les Pounder

is associate
editor at Tom's
Hardware and a
freelance maker
for hire. He
blogs about

his adventures
and projects at
http://bigles.

> Picoor
Pico W

> Pimoroni
Drum HAT

> 5x male-to-
male jumper
wires

> Alarge
breadboard
?> 2x 10Kohm
resistors)

> Code:
https://
github.com/
lesp/LXF-
304-PiTutl-
Pico-
DrumHAT-
Shortcut-
Keypad/
archive/
refs/heads/
main.zip

ATs only work on a Raspberry Pi, right?
Generally yes, but sometimes they can work

with the Pico. Pimoroni's Drum HAT is an older

HAT with eight pads that can be used to perform drum
solos and such. For this tutorial, we will repurpose a
Drum HAT to be a USB human interface device (USB
HID) via a Raspberry Pi Pico running CircuitPython.
Drum HAT’s CAP1188 capacitive touch sensor
needs just four pin connections to our Pico. The
problem is that the 20x2 (40-pin) configuration of
the Raspberry Pi means we can't just dropitontoa
breadboard. This is where some careful snipping of
header pins is required. Using header pins, a long
breadboard and some jumper wires, we can connect
our two 12C pins GP1016 to SDA, GPI017 to SCL, 3V3
to 3V3 and GND to GND. The 12C pins each require a
10Kohm resistor from the pins to the 3V3 rail of the
breadboard so the pins are pulled high. See the circuit
diagram in the download for clear pin locations.

Prepare CircuitPython

Connect the Pico to your computer while holding the
BootSel button. This forces the Pico into bootloader
mode and a new drive, RPI-RP2, appears in the File
Manager. Go to https://circuitpython.org/board/
raspberry_pi_pico/ for the Raspberry Pi Pico or
https://circuitpython.org/board/raspberry_pi_pico_w/
for the Pico W. Download the latest stable version of
CircuitPython for your Pico. From the Downloads
folder, copy the CircuitPython file (a UF2 firmware
image) to the RPI-RP2 drive. After a few moments, the
drive disappears and is replaced with CIRCUITPY. This
is where we will write the code for the project.

The next step is to copy a series of files into the /lib
directory of CIRCUITPY. Go to https://circuitpython.
org/libraries and download the library bundle for the
version of CircuitPython you downloaded. We
downloaded 8.05, so downloaded the bundle for
CircuitPython 8. Extract the downloaded archive and
navigate to that directory. From there we need to copy
three directories - adafruit_bus_device, adafruit_
capl188 and adafruit_hid - into the lib directory of
CIRCUITPY. These libraries will be used in our code.

With the libraries copied, open your favourite text
editor. We chose Thonny as it can work directly with
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In not too many wires, and not too much time, you can reuse an old
Raspberry Pi HAT with a Raspberry Pi Pico.

CircuitPython devices. If you plan to use Thonny, check
the boxout (opposite) for a quick setup guide.
Create a new file and start the project code by
importing a series of modules. The first is board,
which enables our code to use the Pico’s GPIO. Next,
adafruit_cap1188.i2c is the module for the CAP1188
touch sensor. Hardware-accelerated bus access is
provided via busio; time is used to control the speed of
the code, and usb_hid emulates USB input devices.
import board
from adafruit_cap1188.i2c import CAP1188_I2C
import busio
import time
import usb_hid
Next is another series of imports, this time for
setting up our Pico as a USB keyboard using a US
layout. We also configure the device to use USB

Yes, we got it wrong a few times.
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keycodes that translate into what REA7ePO oA

a keyboard would send to the computer.
Finally we import consumer codes that
are used by multimedia keyboards for
extra functions (volume and so on).

from adafruit_hid.keyboard import

Keyboard

from adafruit_hid.keyboard_layout_us
import KeyboardLayoutUS

from adafruit_hid.keycode import

Keycode

from adafruit_hid.consumer_control

code import ConsumerControlCode

from adafruit_hid.consumer_control

import ConsumerControl

Create an object, i2¢, to store the 12C

pin setup. The Drum HAT is connected
to GP1016 (SDA) and GPI1017 (SCL).

The circuit for this build uses
only five wires, two resistors and ‘

some header pins. Take your
time, though, as it can be tricky.

i2¢ = busio.I2C(board.GP17, board GP16)

Create an object, cap, and then call
the CAP1188 module, passing the i2c object and the
i2c address, 0x2c. We found the address using this
resource: https://pinout.xyz/pinout/drum_hat.

cap = CAP1188_I2C(i2c, 0x2c)

Next, create three objects. The first creates a
USB keyboard that we can control. Then we set the
keyboard layout to US. Finally, we enable an easier
method to access ConsumerControl codes.

keyboard = Keyboard(usb_hid.devices)
layout = KeyboardLayoutUS(keyboard)
consumer = ConsumerControl(usb_hid.devices)

Create a while True loop to run the main code body.

while True:

Using a series of conditional tests, we will check for
a button press. If pad 1is pressed, the value will report
True and trigger a sequence of code to run. First it will
send the keycode for the B key, then print a message
to the Python shell. All keypresses will be released and
a short 0.3-second sleep will reduce the chance of
multiple keypresses. Tweak this timing to suit.

if cap[1].value:

keyboard.send(Keycode.B)
print(“B pressed”)
keyboard.release_all()
time.sleep(0.3)

We won't cover every pad on Drum HAT, as there
are eight. We will pick out those that show different
ways to send keyboard commands. That said, every
Drum HAT pad is represented by cap[x], where x is a
number between 1 and 8, so it is easy to remember
which pad does what. All the code is in the download.

For the second pad, we will send a keyboard
command to move the cursor to the right using the
right arrow key. As before, send the code, printa
message, release the keys and then pause.

if cap[2].value:

keyboard.send(Keycode.RIGHT_ARROW)
print(“Right arrow pressed”)
keyboard.release_all()

time.sleep(0.3)

The third pad will send a consumer code to mute
the system audio. Consumer codes offer features that

are not part of the standard keyboard specification; in
this case, audio control. The process is the same. Send
command, print a message, release keys, then pause.
if cap[3].value:
consumer.send(ConsumerControlCode.MUTE)
print(“MUTED")
keyboard.release_all()
time.sleep(0.3)

Skipping to the fifth pad, we send a raw keycode
value that maps to a Super/Windows/Command key.
Pressing this pad will trigger a Start menu to appear.

if cap[5].value:

keyboard.send(227)

print(“Super / Windows key pressed”)
keyboard.release_all()

time.sleep(0.3)

Save code to CIRCUITPY as code.py. CircuitPython
loads code.py each time it is power cycled. In Thonny
click on Stop, then Run to restart the code. The Python
shell prints each message as a key is pressed. The
project can be used with Linux, Windows or Mac OS
machines and appears as a basic USB keyboard.

» USING THONNY WITH CIRCUITPYTHON

Thonny is an excellent Python editor. It works with Python on our
computer and it can work with MicroPython and CircuitPython on
a microcontroller, such as the Raspberry Pi Pico. Thonny can be
downloaded from https://thonny.org - once installed, go to Tools >
Options, then click on the Interpreter tab and select CircuitPython
(Generic). If we were using MicroPython on the Pico, we would select
the Raspberry Pi Pico option; RP2040 is for other RP2040-based
boards. Under Port, leave the option as Try To Detect Port
Automatically. Click OK to save. Plug in your Raspberry Pi Pico
running CircuitPython, and Thonny detects and connects to the
device. If it fails, click Stop to retry. If it still fails, go back to the
Interpreter menu and manually select the port. The Python shell
(also called an REPL, Read, Evaluate, Print, Loop) starts and in there
we can interactively run code on the Pico. The Python shell is also
used to show the output of a project’s code. We use it to print the
current keypress as a debug method.

» GET YOUR Pi FILLING HERE Subscribe now at http://bit.ly/LinuxFormat

www.techradar.com/pro/linux

August 2023 LXF304 |49



IN DEPTH BlendQS

Matt Holder discovers how to use the Arch-based BendOS to mash
together multiple distributions. Does it give the best of them all?

hat if you could mix the friendliness of

Ubuntu, the cutting edge of Arch and

the stability of Fedora? Would that be the

ultimate distro? Welcome to BlendOS!
This is an Arch-based distribution that contains many
modern features and allows for applications to be run
from three different distros (Ubuntu, Fedora and Arch).
It sounded so interesting we decided to have an
in-depth look, get you up and running and interview
the project’s founding developer.

Let’s begin with a discussion about Arch. When

we started using Linux, there was a mantra along the
lines of: if you want to use a different operating system,
use Linux, and if you want to learn about the depths
of Linux, use Arch. Arch now provides a text-based
installer tool that walks new users through the
installation process. This is by no means as user-
friendly as something like the Ubuntu installer, but it's a
lot simpler than the traditional option, which is to carry
out every stage manually using the relevant command-
line tools. For example, to set the correct keyboard
layout, you would need to run 1s /usr/share/kbd/
keymaps/*/*.map.gz, which lists the names of the
keyboard mapping files. The next command to run sets
the layout, which needs to be as follows loadkeys
de-latinl. Some other steps that then need to be
carried out involve configuring the Ethernet or Wi-Fi
connection, partitioning the disk, copying files, using
chroot to invoke commands on the new installation,
setting the root password, adding a user and installing
the bootloader. This can be incredibly daunting, but it’s
a very powerful way of learning what is involved and
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how the jigsaw pieces all fit together to end up with a
working distribution.

Arch is renowned for having access to bleeding-
edge software. The pace of software updates is so
great that it isn't recommended to wait too long
between upgrades, because if lots of packages change
version, it can cause stability issues.

Around the blend

Now to BlendOS. It features a read-only or immutable
root filesystem. This has been accomplished in an
interesting way, with filesystem overlays available

to install packages. These are mounted transparently
on top of the root filesystem and the distribution sees
the files as all being on the same filesystem. A
subsequent boot allows for the overlay to be merged
to the root filesystem, should this be required. As
described when discussing other immutable operating
systems, it is important to keep the root filesystem as
standard as possible, so that extra security concerns
are not added to the base operating system. Due to the
sheer pace of change and reduced testing time, the
base of Arch won't necessarily be as stable as
something like Ubuntu or OpenSUSE’s MicroOS.

A default BlendOS installation utilises the ext4
filesystem, which is very well tested, but doesn’'t have
native support for filesystem snapshots. The author
has provided a handy GUI that allows for the current
state to be saved. It is also possible to roll back to the
previous snapshot, just in case changes you make have
broken the OS in some way. Note, this is not the same
as something like a filesystem snapshot that can be

www.linuxformat.com
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carried out with ZFS or BTRFS. By default, BlendOS better focus on a particular task. o [
saves the state every 12 hours, but this can be disabled =~ We find it difficult to use when Speae
if required. During writing the GUI options for saving trying to compare two documents “.M“m
the system state were removed, hopefully these willbe  side by side. KDE has a more im
restored by the time you're reading this. traditional paradigm and looks a lot ’ _‘_ =
In the second major version of BlendOS, the author  like using a Windows device. KDE, o [ —
has integrated support for the Waydroid emulator. As however, is infinitely customisable ol .I:
you might guess, Waydroid requires a Wayland session  and has a huge number of -
to run and provides access to an emulated Android extensions and plugins that enable ¢ B
installation. The method used to achieve thisistorun  you to turn KDE into anything you Momesen @ @I
Waydroid within a container. Once Waydroid has been  want it to be. The screenshots here | s s B € Sin
installed, it is possible to install an app store and any are of the KDE version of blendOS, = W
apps that are installed are displayed in the launcher. but installing the Gnome edition T B § T
Two versions of BlendOS are available, with the should still be relatively simple. & mtaed = @5
first using the Gnome desktop environment and the As described above, it is possible | =" 8 W T
second running KDE. Gnome favours a more modern to install to the base OS. Packages
paradigm, with multiple workspaces and a single are installed as an overlay, which is merged into the Operating system

updates are

window per workspace. It is argued that this allows for root filesystem at the next boot. Unlike with MicroQOS,

™ =+ e ot

Fils  Edit  View Bockmirks Hugis  Semisgs  telp

[ W Taty Y Spic view

The NCurses Disk Utility (NCDU) has been installed directly on the

host operating system, using an overlay.

where a specific command is needed to install to the
base OS, the standard Arch commands can be used.
For example, to install the ncurses disk usage tool, run
the following command: sudo pacman -S ncdu . Having
said that, this should be used as sparingly as possible.
A better way to install apps is to use Flatpaks from the
Discover software tool. See the walkthrough (page 53)
to learn how to install an app. Using Flatpaks means
that apps are sandboxed from the base OS and
potentially from each other.

® Paste O, And |

26,398

Keep it contained
Anintegral part of BlendOS is the ability to install
containers and apps within them. This allows for a
best-of-all worlds approach, where apps can be

installed from the
KDE Discover app.

QUICKTIP

BlendOS can
be downloaded
from https:/
github.com/
blend-os/
blend0S/

releases

» INTERVIEW WITH BRENDON CHUNG

What caused you to

become interested in
Linux and what was the first
distro you used?

| started using Linux

at the age of seven. |
switched to it as my old
laptop was slowing down
with a third-gen i5. Also,
since | used to develop
Android apps using Java and
XML (Android Studio) back
then, Android app builds

That’s when | decided to try
Linux on my laptop. Arch
was the first distro | used,
followed by Ubuntu.

What is the biggest

change that you've
seen in Linux since starting
working with it? We can
recall editing XF86 config
files and dreading damaging
the monitor!

were really slow on Windows.

| have been using Linux

since around 2017,
when | was seven. In those
six to seven years, I've seen
Linux evolving and becoming
more popular and user-
friendly. Back in 2017,
Ubuntu was really popular,
with most other distributions
that are now considered
user-friendly being branded
as niche. I've witnessed the
rise of immutable and atomic
distributions, as well as the
huge strides in game support
on Linux distributions.
Containerised packages
have become the norm for
Linux distributions (apart
from Arch, of course).

What was the

first public project
that you were involved with?

My first popular public

project was Ubuntu

Unity (https://twitter.com/
ubuntu_unity), which |
released in May 2020 and

is now an official Ubuntu
flavour, although | had made
some distros and projects
before that as well.

How do you

differentiate
BlendOS from something
such as Vanilla 0S?

BlendOS is aimed at a

general computer user
who wants to be able to run
their regular desktop apps
(irrespective of Linux
distribution, thus blurring the
boundaries), apps they use
on their Android phones, as
well as web apps from a
curated list. VanillaOSis a
great distro, but our goals are
completely different. As per
the Vanilla OS website, it
aims to deliver a stable,

Debian-based immutable
distribution for Linux users.
Besides, BlendOS offers
support for multiple DEs and
is going to provide the ability
to create remixes. We're also
working on server and
gaming editions for the next
major release of BlendOS.
BlendOS uses Arch Linux
as its base and allows you to
install packages using the
system package manager
while retaining immutability
and atomicity (using
overlays), without having
to reboot, unlike other
immutable operating
systems. Also, unlike Vanilla
0S, which only exports apps
that have been installed
using Apx, which is its
package manager (and its
implementation of binary
availability doesn’t work for
some apps, especially if the

www.techradar.com/pro/linux
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»> ARCH USER REPOSITORY

with highest priority is invoked by default. After
updates, this prioritisation feature was changed to

allow for apps to be mapped to a particular container.

One of the many things that Arch is praised for is the Arch User
Repository, commonly known as the AUR. This is a repository
of software that is maintained by a large number of community
members and has support for some of the most bleeding-edge
software available. The AUR would be an excellent thing to enable
within an Arch container, so that the newest software can be
experienced without it being installed directly on the host OS.

A number of steps are required to install the AUR, which can be
accomplished by opening the BlendOS Settings app, clicking on the

play icon on an Arch container, and running the following commands:

For example, Audacity could be assigned to the Ubuntu
container and Fritzing could be assigned to the Fedora
container. When a containerised app has been opened,
it automatically has access to the host’s filesystem, so
it can be used as though it were installed directly.

See the walkthrough (page 53) to discover how to
install containers. Apps can be installed to them by
navigating to the BlendOS Settings tool, selecting the
Containers tab and pressing the play button next to the
container name. This opens a terminal on the selected

$ sudo pacman -S --needed base-devel git
$ git clone https://aur.archlinux.org/yay.git

$ cdyay
$ makepkg -si

Applications can be searched for using the following command -
in this example, Google Chrome is searched for and installed:

$ yay -Ss google-chrome

Once the name of the package has been determined from the

search, it can be installed as follows:

$ yay -S google-chrome

Packages can be uninstalled using yay -Rns google-chrome .

installed from some of the most popular distros -
Ubuntu and Fedora. This has been discussed in

previous articles covering Fedora Silverblue,

OpenSUSE’s MicroOS and Vanilla OS. When apps are
installed within a container, they are tightly integrated
with the host OS. In the case of BlendOS, this means
the app can be opened from the launcher and the
command line. If Audacity is installed in a container, it
can be run by entering audacity at the host OS’s
command line. During the writing of this article, the
container prioritisation feature was changed. Originally
containers could be assigned priorities, so that if the
same app is installed in multiple containers, the one

QUICKTIP

More
information
can be found at
https:/blendos.
co/blend-
os-v2/

distro. The Apt tool can be used in an Ubuntu container
with apt search NAME to search for packages and apt
install NAME to install them. Within Fedora, instead of
apt use dnf. Finally, within an Arch container, pacman
can be used. See the boxout (left) to learn how to use
the Arch User Repository (AUR).

At the time of writing, installing in a dual or multi-
boot environment was possible, but not easy. When
selecting the partitions to create, format and write to,
the data was copied over successfully, but the GRUB
bootloader was not installed. Performing these missing
steps is outside of the scope of this tutorial. The steps
section suggests using the entire hard drive and
installing on a spare device or a virtual machine.
Waydroid support is only possible on a physical device.

BlendOS is a relatively new endeavour, started by
a teenager, Brendon Chung. Given the early state of
the project, the tools and level of integration between
containers, filesystem layers and all of the other items
discussed is incredibly impressive. Chung also
maintains Ubuntu Unity Remix, which re-integrates the
Unity 7 codebase, and is heavily involved in Unity 7
development and Unity on Arch. He works on several
other projects, too.

We hope you enjoy using blendOS and learning
more about all the technologies involved.

\
» INTERVIEW WITH BRENDON CHUNG
package name is different 7 was discontinued, | wanted Unity 7.6 to Arch late last Snaps, Flatpaks, Apt
from the binary or app name),  to bring it back. | created year and will be porting Unity packages and the direct
any apps or binaries installed Ubuntu Unity to give Unity 7 7.7 to Arch, too. | had released installation of DEBs), Skull
in a container instantly appear  a new life. the Manjaro edition of Unitya  (an old project of mine
on the host in BlendOS. few months ago, and it’s time that planned to support
This makes it a true blend Can you share a few to update that to use Unity 7.7  Linux phones with a UEFI,
of distributions. Again, words about some of as well. without the need for
BlendOS gives you your other projects? Some other projects I've an Android base or Halium),
the flexibility to use any Sure. You already know created and maintain include and Ubuntu Remixes, which
apps or binaries from any about Ubuntu Unity, BlendOS, Ubuntu Web (a is a tool to create Ubuntu-
container, in spite of a clash. which is an official Ubuntu Chrome OS alternative, which  based distros.
flavour. That was one of my will be a variant of BlendQOS),

You're involved in first popular projects that | Gamebuntu (a tool to simplify Which project do you

Ubuntu Unity. What created about three years gaming on Ubuntu), una enjoy being involved
made you decide to create a ago. We had a new release (similar to yay or paru; a client  with the most and why?
distribution using Unity as the recently (23.04) and next upis  for the MPR, equivalent to the | really enjoy working on
desktop environment? the Lomiri edition of Ubuntu AUR but for Debian-based Unity 7 and BlendOS.

| had used Ubuntu17.04  Unity. | released Unity 7.7 and  distros), lol (an alternative for They have really active

back in 2017 and really Unity X at the beginning of the Ubuntu Snap Store), communities and are
loved Unity 7. So, when Unity this year. | had also ported Modren (a store that supports  expected to expand greatly.

J
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INSTALL AND CONFIGURE BLENDOS

Create a virtual machine

Navigate to the BlendOS website and download the ISO
file. Open your virtualisation system of choice and create a new

virtual machine. For testing, 2GB RAM, two vCPUs and 25GB

of disk space will suffice. Attach the ISO file and switch on the

virtual machine that you have created.

Contalners

apt -> apt.ubuntu,

Fedora

google-chrome-stablh

Create a container

Open the BlendOS Settings app, enter a name, select the
container type and click Create Container. Associations can be

made between a binary and a container. This means that it is

easy to runa command in a certain container, even if the same

application is installed in multiple ones.

Discover

L Install

® [ blendOs - 3.0.18-9
oL

leoLAN et al

## Flathub - 3.0.18

bk 1,983 ratings

! v
'!{l{"r}:' ’:?
b b

shon Size D

B Add some apps

Discover is KDE’s software store. Open this from the
launcher and search for the application you wish to install.
Notice in the top-right corner that some apps have two
sources. Flatpaks are sandboxed and BlendOS installs to an
overlay, which is merged to the immutable root at next boot.

stributed by

Licence

www.techradar.com/pro/linux

v O X

Sources

;- -
Welcome to blend05

TN TEL

g Set keyboard and language

Once the VM has loaded, follow through the steps on the
installer to select the relevant keyboard layout, language, define a
new user and select the drive to install to. Make sure you use the
entire disk. To select the language, search for it, find the relevant
one and select Main, then select the language itself.

Initialize Androld app support Initialize

Install app stores

From the BlendOS Settings app, select the Android Apps
tab and click Initialize. Once installed, install either or both app
stores, which can then be opened to install apps. Once apps have
been installed, they can be opened from the launcher. Apps open
as their own window, alongside native apps.

System Settings

Disable automatic state creation

Save current state
Save state

Rollback

Rodiback

Save state and rollback

The System tab in the BlendOS Settings application shows
controls for saving the state of the system, which can be carried
out after any operation and this process occurs every 12 hours
automatically. The automated operation can be switched off and
rollback to the previous state can be invoked.
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TUIFEED

Credit: https://github.com/veeso/tuifeed

Minimalist RSS reader

As far as Shashank Sharma is concerned, it's not social media but ads that
are the bane of modern internet usage, and he has a clever workaround.

EXPERT

Shashank
Sharma

is a trial lawyer
in New Delhi
and an avid Arch
user. He's always
on the hunt for
affordable geeky
memorabilia.

or voracious consumers of web content, the
greatest obstacle in the quest for information
is the need to switch from one website to

another. Wouldn't it be great if you could browse
through hundreds of your favourite internet resources

with a single app or utility? That’s the gift of RSS feeds.

With the minimalist feed reader Tuifeed, you can
quickly scroll through the content of all your favourite
sites without once having to reach for the browser.

Unfortunately, Tuifeed and most of its ilk, such as
Nom (see box below), are limited to serving text-based
content from websites. Some graphical alternatives,

however, can go a step further and also fetch podcasts.

Written in Rust and released under the MIT licence,
the project isn’t available in the repositories of desktop
distros, but installation is still quite straightforward.

If you don’t already have Rust and Cargo installed,
you can use your distro’s package manager to install
them. The sudo dnfinstall rust cargo command
installs them on RPM-based distributions, such as
Fedora. You can similarly run sudo apt install cargo,
which also installs the Rustc package, if you're running
Ubuntu or Debian, or one of their derivatives.

You can now use Cargo, the package manager for
Rust packages, to install Tuifeed with the cargo install
tuifeed command. You can alternatively install the

» WORKING WITH NOM

latest version using the official shell script:
curl --proto ‘=https’ --tlsv1.2 -sSLf “https://git.io/
J100Z” | sh

Working with feeds
Tuifeed claims to support both RSS and Atom feeds.
You must add the feeds you're interested in to the
~/.config/tuifeed/config.toml file. Open the file in your
favourite text editor or run the tuifeed -c command.
All your feeds are added under the [sources] section
of the ~/.config/tuifeed/config.toml file with the
“Website Name” = “URL"” format:
[sources]
“Comicosity” = “https://www.comicosity.com/feed/”
“TechRadar Software” = “https://www.techradar.com/
rss/news/software”
“Techradar” ="https://www.techradar.com/rss”
“Ars Technica Tech Policy” = “https://feeds.
arstechnica.com/arstechnica/tech-policy”
“Ars Technica” = “https://feeds.arstechnica.com/
arstechnica/index”
“IPLeaders Blog” = “https://blog.ipleaders.in/feed”
“SpicyIP” = “https://spicyip.com/feed”
“Best Thrillers” = “https://bestthrillers.com/feed”
After you have added the feeds for all of your
favourite internet resources into the ~/.config/tuifeed/

Nom (https://github.com/guyfedwards/nom) is every bit
as minimalist as Tuifeed, if not more so. It doesn’t have a
paned interface, or any colours for that matter. Unlike Tuifeed,
however, Nom never messes up the content of an article and
respects paragraphs.

Written in Go, you can install Nom with the go install
github.com/guyfedwards/nom/cmd/nom@latest command.
You can send feeds to the ~/.config/nom/config.yml file:
feeds:
url: https://feeds.arstechnica.com/arstechnica/tech-policy
name: ArsTechnica Tech Policy
- url: https://feeds.arstechnica.com/arstechnica/index
name: ArsTechnica
- url: https://bestthrillers.com/feed
name: Best Thrillers
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You can run nom --feed URL to test how it displays the
specified feed without adding it.

When you run Nom after adding all the feeds to the config
file, the project displays a numbered list of all the fetched
articles, along with the feed’'s name:

11. TechRadar Software: Nvidia's latest Al model
12. TechRadar Software: Microsoft gives one of
14. TechRadar Software: Microsoft is finally

74. ArsTechnica: CEO: Raspberry Pi stock to

We've only featured a truncated list to showcase how Nom
displays the content from the different feeds. Use the arrow
keys or PgUp/PgDn to move through the list.

To read an article, select it from the list and press Enter. Use
the up/down keys to read through the article and press Esc to
move back to the article list.
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You'll have to play around with your terminal emulator’s colour scheme to tweak
Tuifeed's appearance because it doesn't support themes.

config.toml file, you can launch Tuifeed with the
tuifeed command.

The interface is split into three panes. All the feeds
you've added to the config.toml file are listed in the
top-left under the Feed pane. Below this is the Articles
pane, which features the latest stories from the
selected feed.

The right-hand side of the interface is reserved for
the selected article. You'll find the title, author name
and publication date at the top, and the actual content
of the article under the Summary pane.

When you first launch Tuifeed, the Feed pane is
selected. You can use the up and down arrow keys to
navigate the Feed pane and select the feed you're
interested in. The selected feed is highlighted and
can also be identified with the > symbol on the
extreme left. To reload a feed, select it from the list
and press r. You can alternatively press Ctrl+r to
reload all the added feeds.

You can press the right arrow key or Tab to move
to the Articles pane. Once again, the up/down arrow
keys can be used to scroll through the list of articles
within the selected feed. The content of each article
is displayed in the right half of Tuifeed’s interface.

To read an article, select it from the Articles pane,
and then press the right arrow key to move to the
Summary pane. You can now scroll through the article
using the up/down arrow keys.

From the Summary pane, you can use the left arrow
key to move to the Articles pane. Just press the left
arrow key again to move up to the Feed pane.

Possibly the greatest advantage of reading
content using feed readers such as Tuifeed is that
they automatically filter the ads out, providing for
a smooth reading experience.

Tuifeed doesn’t offer too many configurable
parameters. It has no themes, fonts, colours or other
tweaks to improve your reading experience. You can,
however, choose to display the author name and the
timestamp for the published articles. To do so, add the
following section to the ~/.config/tuifeed/config.toml
file below the [sources] section:

[article-title]
show-author = true
show-timestamp = true

This adds the name of the author and the
timestamp for each article ahead of the title under
the Articles pane. We suggest that you set these to

Terminal TUTORIALS

in the default web browser on your desktop.

false. These details can be seen on the right side of the
Tuifeed interface above the Summary pane when you
select an article from the Articles pane.

To quit Tuifeed, press Esc and then press Enter at
the ‘Are you sure you wish to quit?’ prompt. When you
relaunch Tuifeed, it automatically fetches the latest
stories and articles from the defined feeds.

Caveat emptor

Most feed readers boast a series of useful features
such as the ability to bookmark favourite feeds, mark
feeds or articles as read, open the article or a link
within in a web browser, and so on.

You won't find any of these features in the
minimalist Tuifeed. Adding a series of RSS feeds from
different websites and displaying the latest stories
from each is the extent of the project’s capabilities.

But that’s not all. As wonderful as Tuifeed’s three-
pane interface is, it isn’t without problems. For one, the
project struggles with displaying RSS 1.0 and Atom
feeds. While it won't complain if you add such feeds to
be fetched, the project can only download the article’s
title from such feeds, and not the actual content.

Also, because Tuifeed doesn’t let you resize the
individual panes, you have to make do with the limited
reading area to scroll through the entire article.
Depending on the formatting on the source website,
Tuifeed either neatly breaks the content into individual
paragraphs, or displays the whole article text as a
single paragraph. There’s no discernible pattern to
Tuifeed rendering content in such a fashion.

Although RSS never achieved the level of adoption
many thought it would, there are plenty of feed readers
on offer. Your web browser, and maybe even preferred
email client tool, probably has an RSS reader built in or
available through extensions.

But if it's CLI tools you're interested in, refer to the
box for a discussion of Nom, an incredibly robust CLI
alternative that’s just as barebones as Tuifeed but
more adapt at displaying content. Or try your hands at
Newsboat, a far more feature-rich alternative that we
previously covered in LXF255.

If you're unsure what sites to add to your reading
list, or are looking to move beyond your favourites,
head to https://blog.feedspot.com/rss_directory/ for a
sizeable collection of feeds from hundreds of websites
sorted into categories such as health, travel, fitness,
law, fiction and so on for your reading pleasure. E3

With the summary pane selected, you can also hit Enter to open the selected article

T ——
QUICKTIP

Because Tuifeed
doesn't support
resizing the
individual
panes, we
suggest you
maximise

the terminal
emulator
window to
full-screen to
get the most
out of Tuifeed's
interface.

» ENHANCE YOUR TERMINAL-FU Subscribe now at http://bit.ly/LinuxFormat
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Credit: https://github.com/teejee2008/timeshift

Keep your Linux
install backed up

Nick Peers reveals the tools, techniques and tips you need to protect
everything from personal files to your entire Linux installation.

Nick Peers
has been an
ardent backup
fanatic since
spending one
Christmas
holiday
manually
recovering
hundreds of
text files one
at a time from
the command
line back in the
late '90s.

Mint users

will notice

the version

of Dé&ja Dup
Backups offered
in the main
repositories
isn't the latest -
that said, there's
little difference
between it

and the rather
bloated 900MB-
plus Flatpak
version, which

is why we
recommend you
install the older
System Package

QUICKTIP

version instead.
|

o you need reminding of the importance of
m backups? From protecting your irreplaceable

data to ensuring system glitches are mere
annoyances rather than catastrophes, everyone needs
a good backup regimen. In this tutorial we'll explore the
best tools on offer from Ubuntu and Mint to provide
everything you need, and we’ll cover both backup and
restore scenarios, whether reverting individual files to
earlier versions or undoing a recent botched update or
unwanted app installation. You'll never endure the
stomach-churning pain of data loss again.

Home folder

The most important part of any backup regimen is to
protect your personal files, from documents to photos
and videos. Unlike your OS or apps, which can be
reinstalled, your personal files can’t easily be recreated
- if at all. Both Ubuntu and Mint ship with tools to
provide the means to automatically back up these files.

Mint’s file backup tool is covered in the first box
(opposite), but Ubuntu users are better served by their
file backup tool: Backups. Access it by typing backups
into the launcher’s search tool. It’s actually a rebadged
and integrated version of Déja Dup Backups, and Mint
users can add this via Software Manager (search for
‘deja’ and choose the System Package version). After
installation, you'll find it under the label Backups.

Once launched, click Create My First Backup. Your
Home folder is selected by default under Folders To
Back Up, while Downloads and Rubbish Bin are
excluded under Folders To Ignore. Use the + buttons
to add more to either list before clicking Forward.

Next, you're prompted to select a location for your
backup. In addition to any locally attached storage,
there are options to back up directly to Google Drive
(just enter your credentials when prompted), or you
can back up to any network drive (click the ? button for
the syntax to use, such as smb://computer-name/
folder . Once selected, click Forward again.

Next, you're given the option of encrypting your
backup (which is compressed into a tar.gz file) using a
password before being returned to the main screen.

From here, click Back Up Now to take your first backup.

You'll also see a Back Up Automatically switch - you
can find the same switch under Preferences > General,
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Once you've configured your backup using the Backups tool, changes
can be made by clicking the menu button followed by Preferences.

which is accessed via the menu button. Beneath this is
an Automatic Backup Frequency option, which can be
toggled between Daily and Weekly as required.

The General tab is also where you can change
the destination of your backups, plus set a backup
retention scheme, with backups kept for ever by
default (basically until you run low on disk space), or
kept for a minimum of three, six or 12 months. Finally,
to change what’s backed up, switch to the Folders tab.

Restoring backups

When your backup runs, any new files are added and
changed files are recorded, too. They don’t overwrite
the original backed-up files, which means that not only
can you restore the latest version of any backed up file,
but you can roll back changes on individual files, too.

Should you need to restore any files from your
backup, open Backups again, but this time switch
to the Restore tab and wait while your backups are
scanned. Once the initial scan is complete, you'll see a
Files-like view of all the folders stored in the backup.

In the bottom-right is a Date field that displays the
date (and time if more than one backup exists on a
specific date) of the selected backup. If you're looking
to restore an earlier version of a file, use this drop-
down to select the date/time of the backup you want.

Backups requires you to manually select the folders
or files to restore. To restore everything, press Ctrl+A
followed by Restore; otherwise browse through the
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folders until you find what you need. Select multiple
files and folders using Ctrl-click if necessary.

You're given the option of restoring your selection
to their original locations, overwriting anything that’s
already present, or you can opt to restore to a different
folder, which creates a separate copy of your restored
files in a location of your choosing. Whatever you
choose, click Restore, enter the encryption password if
necessary, and finally click Forward to bring them back.

Different approach

Backups is fine for basic backup tasks, but it has two
weaknesses: you can only schedule daily or weekly
backups, and you can only have a single backup job.
Both shortcomings can be remedied with a tool called
Back In Time, which enables you to update backups
as often as every five minutes, plus lets you set up
multiple profiles, each one enabling you to back up
different folders with their own schedule, settings
and destination. Visit https://github.com/bit-team/
backintime to install the latest version - it's relatively
simple to use, as the annotation (above-right) reveals.

System approach
System snapshots are designed to back up system
files, enabling you to roll your system back to a specific
point in time for whatever reason, but typically
because you've run into a problem after installing a
new app or update. By far the best tool for the job is
Timeshift, which comes bundled by default in Linux
Mint, and can be installed separately in Ubuntu.
Although the default Ubuntu repositories include
Timeshift, the version offered is frozen at the point of
your Ubuntu release - in the case of Ubuntu 22.04,

Cancel Restore to Where?
ba cf
Restore files to original locations
© Restore to specific folder
Restore folder [ Downloads
f
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jew Restore  Help

lilmCs®
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Profile

Back In Time splits different jobs into
profiles, each with its own backup source(s),
destination, schedule and other settings.

Settings

Click this button to set up new profiles
and reconfigure existing ones - say by adding
more folders or changing the backup schedule.

Timeline

Use the Timeline pane to view and
browse snapshots by date and time. Snapshots
can be renamed using the pencil icon.
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Backup folders

4 All selected backup folders are listed
here to aid navigation. You can also manually
navigate using the Address bar above.

Browse and restore

Right-click a folder or file in the Files
pane to restore it to its original location or
make a fresh copy in a new folder.

View progress

In addition to this progress bar, you can
monitor a backup'’s progress via the Back In
Time menu bar icon.

that’s version 21.09.1. If you'd prefer to keep Timeshift

up to date in Ubuntu (the current version at time of

writing is 22.11.2), install it through its own repository:
$ sudo add-apt-repository -y ppa:teejee20to08/

timeshift
$ sudo apt-get update
$ sudo apt-get install timeshift

Timeshift can be launched through the Mint or
Ubuntu launcher - indeed, you may have already set

up Timeshift when you first installed Mint, as System
Snapshots is offered during the initial setup process.

Configuring Timeshift

The first time you open Timeshift you're prompted to

If you plan to restore an earlier version of a file, hedge your bets by
copying it to a separate location for a thorough comparison.

» MINT'S BUILT-IN BACKUP TOOL

Linux Mint ships with a
file-based backup tool -
MintBackup - that offers two
separate backups in one app:
Personal Data backs up the
contents of your Home
directory, while Software
Selection covers the apps
installed on your PC through
Software Manager. You can
include apps installed

elsewhere in the list by
issuing the following
command in the terminal
before opening Backup:
$ dpkg --get-selections >
package_list.list
Type cat package_list.list
to view the list of packages.
The app is simple to use -
when it comes to file
backups, everything in your

www.techradar.com/pro/linux

Home directory is selected
by default except for hidden
files, but once you've set
your backup destination (as
always, this should be a
separate physical drive from
the one your Home folder
currently resides on), you can
exclude specific files and
directories, then choose
whether to include specific

set up your backups. Before proceeding any further,
make sure you have a suitable backup drive ready -
while Timeshift can store snapshots on your system

hidden directories or files - a
good idea as many apps store
configuration information in
these folders. Click Apply and
the backup is made.

The big weakness of
MintBackup is that it can’t be
set to run automatically on a
schedule, which is why we
recommend Mint users
switch to Déja Dup Backups.
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T —
QUICKTIP

Redo Rescue
saves each
partitionas a
compressed
IMG file, along
with a text-
based REDO
file containing
details of

the drive
structure that
Redo requires
should you
need to restore
the backup.

partition (as it does by default if you don’t choose
another location), it’s far better to store them
separately. This can either be on a dedicated partition
on your main drive or - preferably - a dedicated ext4
partition on an external drive for extra security. Use the
Disks utility or GParted to set up an ext4 partition if
necessary - Timeshift doesn’t recognise non-Linux
partitions such as FAT, exFAT and NTFS.

There’s a wizard that should open automatically the
first time you launch Timeshift, or which can be opened
via the Wizard button from the main menu. This shows
two Snapshot Types - RSYNC or BTRFS - which refer
to the underlying command-line tool that Timeshift
uses. On bog-standard Mint systems, only RSYNC is
available, but even where BTRFS is an option, we're
sticking with RSYNC for the simple reason that it
supports storing snapshots on an external drive.

After selecting RSYNC, click Next and wait for
Timeshift to estimate the size of your first snapshot,
which will be by far the largest backup as subsequent

snapshots are incremental, so are much smaller
because they only record file changes.

After a short pause, you're prompted to choose your
backup location - your system drive is selected by
default, so select your backup partition or drive. Click
Next and you're prompted to set up a schedule for
taking snapshots automatically. By default, the feature
is disabled, but you can configure them be taken at
Boot (10 minutes after your system has started) as well
as set intervals - hourly, daily, weekly and/or monthly.
Just tick one or more boxes and select how many of
each snapshot to keep. The more backups you create,
the more drive space you need, so bear this in mind.

Once you've made your choices, click Next again.
You're given the option of including account folders
in your snapshot - while it's tempting to suggest
selecting Include Only Hidden Files for user folders, to
include the .config folder where many apps store their
preferences, this inflates the size of your snapshots.
We recommend using Timeshift just to protect system

RESTORE SYSTEM SNAPSHOTS

Settings - 08
Tvpe Location Schedule Users Filters Misc
Select Snapshot Location fefresh
Disk Type Size Free Mame Label
v VMware Virtual 5 VMware, 69 GB
wlad ext4 67CRB 52GA

- VMware Virtual 5 VMware, 550GCB

extd 133GB 121GB

snapshaots

n Set up restore

Whether recovering from your current installation, booting
from a live rescue environment or restoring a snapshot after
reinstalling Linux from scratch, the process is virtually the same.
Start by opening Timeshift - if you're running from an Ubuntu live
environment, you first need to install it (sudo apt timeshift ) before
opening it from the launcher.

Restose Seapanot

Select Target Device

Snapshat Tage Commests folick
[ 20039511 174325 Ui Mint 211 oeral

£4040 Liewan Mik 1.1 fusea} a
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Path  Davier
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foateF adad - viat (i18 A -

fhoms  Ween on Ana: Device

Baootaader Dptians (Advanced)

Live USB Mode (Restore Only)

‘Snashets svaiable for restore

B Select target

Timeshift prompts you to choose which devices to restore
your backed up files to - by default, these should already be set to
the correct locations, but verify each using its drop-down menu
and change if necessary. Click Bootloader Options (Advanced) if
you don’t want to roll back the GRUB settings. Click Next.
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g Select backup to restore

If the Timeshift wizard pops up, click Finish to close it,
followed by Settings > Location tab. Select the drive containing
your snapshots and click OK, which brings your snapshots into
view. ldentify the one you wish to roll back to (in most cases,
this should be the most recent snapshot), then select it

before clicking the Restore button.

prhot System Tage Comments iclick

11134329 Linux Ming 211 feera) o

Confirm Actions

20230511 15:5009

Linux Mint 21.1 breral

Live USB Mode (Restore Only)

Snapshols avaatie for restorne

4 Restore and reboot
Timeshift performs a dry run before providing a list of
what files will be restored, created or deleted. You can filter the
list or search for specific files to confirm changes you expect to
be made. Once happy, click Next and the files are restored.
Reboot your system to complete the rollback.
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Scheduled snapshots are enabled

It's a fine balance choosing how often to create system snapshots - the
more you have, the better your restore options are.

files (let Backups or Back In Time protect your Home
folder and app configuration files), so leave it set to
Exclude All Files before clicking Next to see a summary
of settings. Click Finish to return to the main screen.

Take your Ffirst snapshot

Click Create to set up your first snapshot. This takes
some time, and when it’s done the snapshot is listed
in the window along with its time and date, system
version, tags (one or more letters identifying the type
of snapshot, such as O for on-demand and B for boot),
and comments. The last one is editable, and enables
you to add some descriptive information if you want.

From now on, Timeshift automatically takes
snapshots according to the schedule you choose,
and each one shows up here. You can also manually
take snapshots using the Create button - for example,
before updating to the next major version of Mint
or Ubuntu - which is when the Comments field is
particularly useful, enabling you to easily identify
specific snapshots going forward.

Should you ever need to restore a system snapshot,
the step-by-step guide (opposite) reveals what you
need to do, from a simple restore within your current
Linux installation to recovering a non-booting system
with the aid of your Linux live DVD or flash drive.

A fail-safe backup

As things stand, you've backed up your Home folder
and instigated a snapshot tool to protect system files.
But what if you accidentally miss a file or setting? The
answer lies in taking a fail-safe drive image - a
complete byte-by-byte backup of your system drive.

While it’s possible to take a drive image using the
Disks utility or using dd via the terminal, this can be
incredibly slow (and in the case of Disks, only produces
uncompressed images). A tool called Redo Rescue
(http://redorescue.com) provides you with an
emergency boot disk that can be used to both create
and restore disk and partition images.

After booting from the disk, Redo Rescue provides a
basic desktop interface, but launches straight into the
Redo Rescue tool. Start by clicking Backup, select your
boot drive and click Next. By default, all partitions on
the drive (including bootable partitions) are selected,
so click Next again to select the destination drive -
this can be a local disk, network folder or even NFS/

Backup TUTORIALS

SSH/FTP-connected storage - and the folder inwhich (a1 iz 710 )
the image will be stored as a single file. OUICK TP
You're then prompted to give the backup a suitable To make
name and description before clicking Next to start the changes to
backup process. Once complete, click Verify at the your Timeshift
main screen to ensure the file isn’t corrupt, and then - configuration,
if you're being thorough - take a second fail-safe drive either click
image that you store on another drive. Wizard to
Should the drive containing your Linux installation ::: zzzssgh
subsequently fail, you can install a replacement, then izard agai
wizard again,
boot from your Redo Rescue emergency media. Click or Settings to
Restore, then browse to the folder containing your reconfigure
drive image to open the .redo file. Finally, select your specific
newly installed drive, stay on the Full System Recovery areas of your
tab (Restore Data Only is an option if your old drive is configuration,
still functioning and you just want to restore individual including areas
partitions), then click Next followed by Yes, I'm Sure! not °°Vefed
Once done, reboot into your restored Linux by the wizard,
installation. If the drive image is older than your most suchas m.dUde/
exclude filters.

recent system snapshot and/or file-based backup,
you can then use the restore tools in Timeshift and
Backups to bring your system back up to date. E@

» BACK UP SECURELY TO THE CLOUD

It's always a good idea to keep at least one copy of your data stored
in a separate location from your PC. Cloud storage offers the most
convenient way to do this, but there are question marks over
security. One way to get around this is to wrap your backup files in
another layer of encryption before uploading them, and the simplest
way to do that is with a tool called Duplicati (www.duplicati.com).

Duplicati is supplied as a DEB file, so once downloaded, double-
click this to install it via Software Manager with its dependencies
(mono being the main prerequisite). Open Duplicati and it redirects
you to a browser window and the main web-based interface.

From here it's relatively straightforward. Click Add Backup to work
your way through the wizard - you start by entering a passphrase

with which to encrypt your backup files (make a note of this) before
choosing where to store your backup files. Duplicati supports local
storage, various network protocols and a range of proprietary
cloud storage providers, including Dropbox, Mega, Google Drive and
Microsoft OneDrive. Choose what to back up, set a schedule and
select your retention options, then leave Duplicati to do the rest.

For more on Duplicati, check out our tutorial from LXF263 (available
to subscribers at www.linuxformat.com/archives?issue=263).

351 2 &L & @ o e

o

eduled task: SFTP (S5H)
WebDaV

Proprietary

Azure blob
o B2 Cloud Starage

Box.com
Dropbax
Google Cloud Storage
Coogle Drive
HubiC
Jottacloud

Duplicati's big selling point is that you can store your backups securely on a variety of
different cloud-based platforms.

» GET LXF ARCHIVE BACKUPS Just subscribe now at http://bit.ly/LinuxFormat

www.techradar.com/pro/linux
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Credit: www.iron-spring.com

Don’t miss

PL/I - the multi- ==
Faceted language

Mike Bedford discovers the mysteries of PL/I, the language that IBM
hoped would replace both FORTRAN and COBOL.

Mike Bedford

is never one to
turn down a new
challenge. He
discovered that
trying PL/l is

an interesting
experience,

but there are
undoubtedly
better languages
today for
real-world
applications.

Despite our
describing
some of PL/I's
features as
COBOL-like,
there's one
very noticeable
difference
between the
two languages.
A bizarre
conceptin

the design of
COBOL, which
PL/1 did not
mimic, was that
statements
should look
like English
language
sentences.

o
QUICKTIP

he names of programming languages vary
. from the banal to the accurately descriptive,

via the totally meaningless or, in the case of
this month’s subject, the downright inaccurate. The
language in question is PL/I. The letter | is the Roman
numeral for the figure one, which explains why it’s
occasionally, incorrectly, shown as PL/1. It stands for
Programming Language One, but it certainly wasn't. In
fact, two of the languages we’ve previously covered
in this series predate it, as do several others.

To make it into our list of classic languages, a
language has to have been around for a while, to put it
politely, and PL/I certainly ticks that box, having been
launched in 1964. It was designed by IBM for use on
its System/360 mainframes, and was first used at its
Hursley Laboratories in the UK as part of the 360
development programme.

To set the scene, let’s consider the main languages
that had previously been promoted by IBM in the early
'60s. FORTRAN was used for scientific applications,
and COBOL was used for business applications. While
so much more basic, FORTRAN offered the same
types of instructions provided by today’s common
languages, but COBOL was very different. Because of
its emphasis on data handling for commercial jobs, it
became the first language to allow hierarchical data

Terminal

A PL/I syntax highlighting add-on is available for the Vi text editor -
especially useful with an unfamiliar language.
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Multiple iterations, even of simple programs, are to be expected with a
new language. But at least you won't be using up whole forests in fan-

fold listings, as early PL/I programmers would have done.

structures to be defined and subsequently
manipulated. The aim of PL/l was to merge the
features of these two languages and thereby provide
a solution that would address the needs of both
scientific or technical users and business users.

But it went further. While virtually all the earlier
languages had little in the way of features to support
block-structured programming, ALGOL, our featured
language in LXF302, and which appeared in 1960, did
adhere to this important programming paradigm, so
paved the way to nearly all today’s popular languages.
ALGOL was never really promoted by IBM to any great
extent but, even so, its block-structured approach also
influenced the design of PL/I. We could almost think of
PL/l, therefore, as a direct descendent of FORTRAN,
COBOL and ALGOL, even though it didn’t have a great
deal of success in replacing any of these languages.

Do it yourself

You'll probably want to try your hand at churning out
and running some PL/I code, but the options aren’t

as plentiful as they were for our previous classic
languages. We couldn’t find any online resources for
running PL/I, so we're stuck with compilers. Sadly, what
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appears to be the only open source offering hasn’'t
been updated for quite some time. So, instead, we're
recommending the freely available Iron Spring
implementation, even though it’s closed source.

You can find the latest version of the compiler for
Linux at www.iron-spring.com, and documentation is
also provided in the distribution. The documentation
includes readme_linux.html, which describes how to
install and run the compiler, and prog_guide.htmli,
which details, among other things, the differences -
mainly in the area of input and output - between Iron
Spring PL/I and the version it's based on, namely IBM
PL/I for MVS and VM.

There’s no complete language reference manual
yet, but you can find IBM'’s original manual at http://
teampli.net/SC26-3114-01.pdf. Iron Spring PL/l isn't
distributed as an executable, but compiling it from the
source code provided was straightforward using the
supplied makefile. A few sample PL/I programs also
form part of the distribution, and there are a few more
on the Iron Spring website, so you can put the compiler
through its paces before starting to hack your own
code. You'll also find some PL/I code at Rosetta Code,
but we recommend trying Iron Spring’s samples as
a very first step. You'll find them in a folder called
Samples, and if you issue the command make —f
Makefile.Linux from that folder, all the samples will
be compiled and linked, after which you can execute
them from the command-line prompt.

If you want to try editing one of them as a coding
exercise, edit the source code, delete the other files
with the same name but different extensions, most
commonly .Ist and .obj, and one with no extension,
which is the executable, although this depends on the
complier options. Then re-issue the make command,
which will now compile just your edited code. And
when you progress to writing your own PL/I code from
scratch, you'll need to create your own makefiles - see
the samples provided.

The other practical advice we can offer concerns
syntax highlighting. Since you won’t be using an IDE,
the only interactive tool you'll be using for creating and
subsequently editing your PL/I code is a text editor.
You could use any of the many FOSS editors available,
although most don't have syntax highlighting for PL/I,
at least not as standard. We did discover that a PL/I
syntax highlighting add-on is available for the Vim
editor, though, and you can find it at www.vim.org/
scripts/script.php?script_id=4329. This is highly
recommended, especially as PL/I will probably be
unfamiliar to you. You can see it in action in our
screenshot (opposite), but you'll also notice that there
appear to be a few quirks, so be wary of trusting it
explicitly. While we haven’t fully got up to speed with
which colours are used for what, the screenshot, which
shows our second example program being edited,
seems to have a few inconsistencies. For example, one
of our variable names, FIRST, is coloured differently
from most from the others - it's white instead of green.
We assume this is a consequence of our inadvertently
using a keyword as a variable name, which is legal
because PL/I doesn’t have reserved words, even
though it’s not really recommended. We can’t help but
feel that had the syntax highlighting been cleverer, say
by considering the context, these spurious examples
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would have been coloured green as
variable names.

Replacing FORTRAN

Since, in one guise, PL/I was seen
as a potential replacement for
FORTRAN, we'll start by looking at
a simple program for arithmetic
manipulation. The code, which
appears below, displays a table of
Celsius temperatures together with
their Fahrenheit equivalents, for
Celsius temperatures starting at
0°C, and increasing in one degree
intervals, until we get to a
Fahrenheit value of over 100°F.
CTOF:
PROCEDURE OPTIONS (MAIN);
DCL (F,C) FLOAT;
DO C=0to 100 UNTIL (F>100);
F=C*1.8 +32
PUT SKIP EDIT (C,‘'C=",F 'F’) (F(4,1), A, F(5,1), A);
END;
END CTOF;

Although we've introduced it as a FORTRAN-
type application, we've deliberately chosen to use
something that is decidedly non-FORTRAN-like,
namely a DO ... UNTIL loop. In contrast to FORTRAN,

which in its original guise had the basic DO loop (such

as DO10 N=1,100) as its only block-structured
instruction, PL/I took inspiration from ALGOL by
offering several ways to structure code in blocks. In
fact, the whole of the code is defined as a block -
specifically the main procedure CTOF, which is
bracketed by CTOF: and END CTOF - and had it

been a more complicated program, it would have been

» BACK IN THE USSR

Forget about

fancy IDEs in

your exploration
of PL/I. You'll be
editing your code
in a plain text
editor, and you'll
be running it at the
terminal prompt.

PL/I might not have enjoyed a great deal of success in the West, but
things were very different behind the Iron Curtain in the early '70s.
It appears that PL/I was used extensively in the Soviet Union, and
other countries under its sphere of influence, where it came a lot
closer to doing what IBM had hoped for it, namely to supplant both
FORTRAN and COBOL. However, like so many things in the former

USSR, definitive information is hard to come by.

IBM’s development of the general-purpose language PL/l was
very much tied up with its development of the System/360, which
was conceived as a general-purpose computer. This was in marked
contrast to its previous machines, which were aimed either at
scientific or commercial users. Given that the Soviet ES EVM series
computers were clones of System/360 mainframes - reportedly
produced by reverse engineering - it would surely have been quite
natural for PL/I to be key to the ES EVM programme. And the limited
documentation available does, indeed, show PL/I as being offered

with ES EVM machines.

What we don’t know, however, is whether the Soviet version of
PL/I was identical to that used in the West, or whether it was a
nationalised version, as was the case with some Soviet versions
of ALGOL. Or, to put it another way, would the second line of our
second sample program have been initially as meaningless to
Russian-speaking programmers as something not too dissimilar to
[TPOLIE/TYPBI BAPUAHTBI (OCHOBHBIE) would be to most of us?
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As evidence of
its suitability

for system
programming,
PL/I was used to
write the Multics
time-sharing
operating system
for the GE-645,
a successor to
this General
Electric 400
series machine.

It's notable that
some versions
of PL/I featured
recursion, but
not all later
versions. Given
that each time
arecursive
function was
called, the
values of all its
local variables
were placed

on the stack,
this would
rapidly eat

up a valuable
commodity

in those early
days: memory.

QUICKTIP

advisable to split it up into other procedures that would
be called from the main procedure.

The code should mostly make sense with the
possible exception of the PUT statement that writes
output to the console, which back in the day would
probably have been a hard copy teletype terminal, but
in our case us the terminal window. The contents of the
first set of parentheses in the PUT statement lists the
items to be displayed, specifically a mixture of the
variables C and F plus a couple of text strings. And the
code in the second set of parentheses defines the
display format so, for example, F(4,1) defines that
the number should be a four-character floating point
number (that number including the decimal point),
of which one of the digits is after the decimal point.

Replacing COBOL

Next up we'll delve into a program that performs some
simple file handing and data manipulation, which is
typical of a COBOL application and appears below:
DATAPROC:
PROCEDURE OPTIONS (MAIN);
DCL INFILE FILE RECORD ENV (F RECSIZE (28)
TEXT);
DCL OUTFILE FILE RECORD ENV (F RECSIZE (28)
TEXT);
DCL 1DATA_READ,
2 NAME,
3 FIRST CHARACTER (10),
3 SECOND CHARACTER (10),
2 START _DATE,
3 DAY PICTURE '99’,
3 MONTH PICTURE ‘99’,
3 YEAR PICTURE ‘9999’;
DCL EOF FIXED (1);
OPEN FILE (INFILE) INPUT TITLE (‘employees.dat’);
OPEN FILE (OUTFILE) OUTPUT TITLE (‘recent-
emoloyees.dat’);
EOF=0;
ON ENDFILE (INFILE) EOF =1;
DO WHILE (EOF = 0);
READ FILE (INFILE) INTO (DATA_READ);
IF YEAR > 2020 THEN DO;
/* PUT SKIP EDIT (NAME) (A); */
PUT SKIP EDIT (FIRST, SECOND) (2A);
WRITE FILE (OUTFILE) FROM (DATA_READ);
END;
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END;

CLOSE FILE (INFILE);

CLOSE FILE (OUTFILE);
END DATAPROC;

The purpose of this code is to read records from a
file containing data relating to a company’s employees,
and write the same details to another file for those
members of staff who started their employment after
31st December 2020, while also listing the names of
those same employees to the console. The data as
read from the file is structured hierarchically, with the
complete record (RECORD_READ) being defined in
the line starting DCL 1. DCL is short for DECLARE,
and you can use DECLARE in full if you prefer, and the
screenshot (page 60) shows that RECORD_READ is a
first-level variable. RECORD_READ is split into two
second-level variables, NAME and START_DATE;
NAME is divided into two third-level variables, FIRST
and SECOND; and START_DATE is also divided into
third-level variables, namely DAY, MONTH and YEAR.
Of course, had this been a real-world application, the
record would have included much more information
about the employees, but we've omitted that so as
not to waste space with code we're not going to use.
Nevertheless, this is enough to illustrate an important
PL/I concept, which it had inherited from COBOL,
namely its support for hierarchical data structures.

This hierarchical approach allows variables at any
level to be manipulated. So, for example, the whole of
the record (RECORD_READ), which is at level one, is
read from and written to file in single instructions, a
selection is made based on the third-level variable
YEAR, and names are written to the console using
the third-level variables FIRST and SECOND. Actually,
since it’s strictly correct, it should have been possible
to write the statement that refers to FIRST and
SECOND to refer, instead, to the single second-level
variable NAME, as shown in the statement that is
commented out, by being enclosedina /*..*/.
However, this didn’t work, and it was confirmed by Iron
Spring as a glitch in the compiler which will be fixed in
the next release, hopefully by the time you read this.

Having explained the concept of hierarchical data
structures, while the syntax will probably be different
from that of any other languages you might be familiar
with, we suspect that you'll have little difficulty figuring
out how it works, so we’'ll pass little comment on it. And
we will gloss over the statements that start with DCL
INFILE and DCL OUTFILE - after all, it’s not our
intention here to turn you into a fully-fledged PL/I
programmer. A comment on the ON ENDFILE
statement is appropriate, though. You can probably
guess what it does but, reportedly, “PL/1 was the first
programming language that provides correct handing
of such a common problem as detection of the end of
the sequential file while reading.”

To use this code, you need to create an ASCII file
called employees.dat. This should be a 28-character
fixed length file, and each item of data in the file should
be a fixed length, as defined in the PL/I code. So, the
first and second names should have trailing spaces to
make them up to the required 10 characters, and any
single-digit days or months should have a leading zero.
You could create a different file, although it should still
be called employees.dat, but the following is our test
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PL/I predated the
microprocessor
by seven years
but that didn't
stop it appearing
on microchips,
including the
Intel 8008,
thanks to PL/M.

file, and the records that the code will write to the file
recent-employees.dat will be FRED BEDFORD and
HARRY HILL:

FRED BEDFORD 01012023
GEORGE SMITH 10102019
HARRY HILL 08082022
JENNY MARSHAL 05052018

Note that there shouldn’t be an LF terminator on
the final line of the file, otherwise the PL/I program will
read an empty line at the end, and this will cause some
unexpected behaviour. Some text editors, including
Vim and the GUI Text Editor that forms part of the
Ubuntu distribution, do add an LF on the last line, but
we discovered that Brackets doesn’t, so that would be
a good one to use.

PL/I as a system language
Less well known, perhaps, than PL/I's use as both a
scientific/technical/mathematical language and for
commercial, business-oriented applications, PL/l was
also designed for system programming. As such, it can
be likened to C, plus several more modern languages,
in straddling the divide between the domains of
system and application programming.

Prior to PL/I, assembler had been used pretty
much exclusively for writing operating systems and
compilers. Partly this was due to efficiency, and we
admit that the design of the language alone wouldn’t
address that directly, because efficiency is very much
tied up with the performance of the compiler. However,
language features are also highly important. After all, if
you're coding in assembler, you can do pretty much
anything, whereas this wasn’t the case with many of
the early high-level languages. Having never written
any system code, this author couldn’t say first-hand
what features are required by the system programmer.
However, we did come across the following statement
from an unnamed person who had been involved in
writing PL/l compilers, which provides just a little
insight: “PL/1 was the first general-purpose language
with usable string data type. It also has variable-length
bit strings.” Needless to say, it also provided a means
of working with those new types of data, for example
by providing the bitwise operators OR, AND, XOR and
NOT, something that the original versions of FORTRAN
and COBOL didn’t offer. Or, to be more accurate, you
can do this in any language, of course, as all practical
languages are universal, but only where bitwise
operations are provided natively is this efficient.

Probably the best way of seeing something of PL/I's
capabilities in the system programming arena, though,
is to look at Multics, where it pioneered the use of a

Classic language TUTORIALS

» PL/I'S IMMEDIATE FAMILY

Most of us have seen ‘family trees’ that show how programming
languages have been influenced by their predecessors and, in turn,
themselves influenced their successors. However, rarely do these
diagrams show today’s languages as being in PL/I's direct line of
descent. In fact, it seems it was something of a dead end. However, it
did spawn several languages in the short term, most of them having
names starting PL/, to emphasise their family resemblance.

To be honest, many of PL/I's descendents were really dialects of
the original language, and here we could mention PL/M, which was
developed by Intel for use on microprocessors. PL/S was a bit
different in being further tailored for system programming and, as
an extension to PL/I, it allowed assembly code to be included inline.

PL/C, Programming Language Cornell, was developed at Cornell
University. It was designed as an educational language, so in the
early '70s, it would have been an alternative to BASIC, despite the
two languages being very different. In reality, despite being referred
to as a dialect, PL/C was little changed from PL/I. However, the
implementation was novel in that students never encountered
compilation errors, which was important when it might have taken
hours to receive the listing from a compilation. To achieve that, it
attempted to correct syntax errors and, where it wasn’t possible, it
converted the offending statements to output to help in debugging.

high-level language for writing operating systems.
Multics was one of the first multi-user, time-sharing
operating systems. It's considered to have influenced
all modern operating systems. Indeed, it’s claimed that
its most lasting legacy on the computer industry was
to inspire the creation of UNIX, and we all know where
that lead. It also seems to have been a commercial
success, since it ran at a total of 85 sites. That might
not sound like a lot today, but this was in an era when
computers were vastly expensive and therefore few
and far between. The Multics project started in 1964,
with the initial release in 1969. It was a joint project
involving MIT, General Electric (GE), and Bell Labs. It
was developed on the GE-645 mainframe computer,
which was specially designed for it. General Electric

is barely remembered as a computer manufacturer
today. However, its business, including Multics, was
taken over by Honeywell in 1970, which later became
the French computer company Bull, and is now part
of the multinational IT company ATOS. E3
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1 PL/lis certainly
not dead

and gone -
reportedly, the
language is still
used for new
developments,
commonly

for systems
programming,
primarily on IBM
z/Architecture
mainframes.

While not a major success in the West, PL/| was used extensively in
the USSR, on machines like this ES EVM 1835 mainframe.
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TUTORIALS Desktop switcheroo

Credit: https://github.com/swaywm/sway/

How to test out new
desktops the easy way

Never accused of being fast and smooth, Mats Tage Axelsson explains
how to try your next desktop and make the switch faster and smoother.

Mats Tage
Axelsson

keeps finding
new ways of
using Linux for
everyday tasks.
His desktop
stays the same,
despite trying -
making the
laptop dance

is still some
way off.

Even the default
setting for
Awesome has neat
features, and it
shows you all its
apps in a drop-
down menu.

e all have a desktop on our computers and they
have caused countless flame wars over the

years. Barring hardcore hackers who live ina
terminal shell, most people want a nice graphical front-
end to look at while they work or play.

The two most common choices are Ghome and
KDE, which work splendidly for most situations. In spite
of this, there’s merit in trying other options. Apart from
looks, you also have resource usage to consider. If your
system is a Raspberry Pi or similar, you may want a
more slimline binary.

You can change the look of your desktop on a daily
basis, but you may have more pressing demands on
your time. It is still interesting to get the desktop to
look exactly the way you want, though, so let’s see
how we can get you desktop surfing more easily...

Desktop hopping

For low-spec systems, you may need a slimmer
solution. Common choices are i3, Awesome and dwm.
These are slim and tiling, meaning they occupy the
entire screen as default. The standard paradigm is

to have applications floating and spread all over the
screen. In a tiling window manager, you have a second
window on the other half of the screen.

There are other strategies, however, where the
main window is always large and the others stay
small. These strategies are best to learn by using
them,seeing how they fill up your screen. Your situation

is unique to you, though, so getting this right takes
some exploring.

As mentioned, this is even more tedious when you
can’t try it out on your current desktop. This is where
we can bring you hope through our tried-and-tested
method - stop hopping and take small steps instead,
so you can later take the leap with confidence.

Testing times

Once you realise that there may be better desktop
solutions available, you hit the next obstacle: the
learning curve. Even though the concepts are easy

to learn, it is hard to get used to new keybindings. You
will stop using the mouse for many tasks, if you so
choose, and learn to keep some order on your desktop.

All this means you will have a period when you
struggle with new ideas and ways of starting your
applications. Do you use menus to start applications?
You may want to start typing the name instead. Getting
used to these things takes some practice, so how do
you stay active and productive while you learn?

You could switch to a new window manager and
suffer through the bumps. You can also log in, practise,
log out and return to old habits. Sometimes you may
need to reload because Gnome or KDE start some
daemons while slimmer desktops don’t. Regarding
odd effects from services not running, one example is
having the keyring locked - you can add these yourself
as you discover the quirks of the various options.

Xephyr on :5.0 (ctrieshift grabs mouse and keyboard)
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*doom:eshell*— Doom Emacs

A better solution is to open your new window
manager while you are using your current one and
enter nesting. You can start the new desktop as an
application to try it out. This has some drawbacks,
but it is great for practice and “ricing” attempts.

VM vs Xephyr

You can do this using a virtual machine, but it causes a
lot of load and takes up disk space in spades. Docker is
another solution, which is faster than virtual machines
but less direct than nesting. Both of these options build
many more binaries to achieve a new environment.

For X11, you need a new server to run on top of the
current one. What happens on a regular desktop is that
you start one X server, which has DISPLAY number O.
To nest, you need a new server that can run on its own
and catch another DISPLAY. You have a bunch of
options for this, Xephyr being an excellent choice.

Xephyr creates a new DISPLAY variable and acts as
if this is a new desktop in most respects. You can use it
to start new apps and see how the new environment
works. There are a few caveats, one being that your
Super key is already busy, so you must use an
alternative while testing. Many things will be different
once you switch over, so be aware of what your current
window manager starts. You may be surprised at how
many things Gnome handles on your system.

For Wayland, it is even easier - it nests on its own
when you start a window manager.

Window managers

Before you start, you have to read up on a few window
managers, choose one and install it. In this example,
you are installing the Awesome window manager. It

is a tiling window manager and has plenty of themes

== Create a prompthox for each screen
s.mypromptbox = auful.widget.prospt()
== [reate an imsgebox widget vhich will contain an icon indicating which lagout we
== Me need one leyoutbox per screen,
s.mylayoutbox = auful widget, lagoutbox(s)
a,mylagouthoxthuttonalgears, table, joint
afulbutton({ 1. 1.

1, function () awful.layout.inct 1) end).
auful button({ }, 3, function () awful,layout,inci-1) end),
auful button({ }, 4. function () awful,lauout,inc( 1) end),
saful button({ }, 5, function () auful,layout, ine(-1) end))

== [reats & taglist widzet

s.mytaglist = swful widget taglist {

ECreen < o5,
Filter = swful.widset taglizt.Filter.all,
buttons = taglist_huttons

— Creats a tasklist widget

s.mytasklist = swFul,widget tasklist {
resn = 8,
Filter = awful.widoet.tashlist.filter currenttsgs,
busttone = tasklist buttons

Once you have the basic setup, you can continue tweaking inside the
Awesome environment, still assured by your standard setup.

www.techradar.com/pro/linux

available on GitHub and theming sites. You can choose Using Xephyr
any that exist for Xorg, because Xephyr acts as a new and Emacs
together gives

Xorg server. For Ubuntu and Debian, Awesome is
available as an Apt package.
$ sudo apt install awesome
This software should be in your favourite repository;
if it isn’t, you can find it at https://awesomewm.org/
download/. Getting the compiler to work is a little
complicated due to the Lua integration method used.
For non-developers, it's best to use the packages.
Installing Sway is even simpler with your standard
package manager. Again, if you want the newest or
contribute code, you can find it at https://github.com/
swaywm/sway/releases.

configuration

$ sudo apt install sway  E—
You may also want to install swayidle, swaylock and QUICK TIP
waybar. These packages are necessary once you Plan specific
decide to switch, but you have lots of options. You can sessions for
find a list here: https://github.com/swaywm/sway/ testing new
wiki/Useful-add-ons-for-sway. desktops - it

You have many other window managers to choose

from. Some are designed to look flashy, others to be is exhausting.

slimline and fit for a specific purpose. Testing them all Itis also oddly
requires hours of time and scripting skills, but you can addictive to try
find documentation and community help. Search for new w?fs of
BSPWM, Qtile and Cinnamon to start exploring. \.MJ

» SWAY AND I3 SHARES

you a powerful
environment to
troubleshoot your

without breaking
your current setup.

takes time and

Users of the i3 window manager should be aware that Sway is a
clone of the first. It shares the configuration files, which is the main

design goal of Sway. As you switch over from i3 under X, you can use

the exact same configuration files. You may find some features that
are not yet supported in Sway but the majority are already there.

Although not recommended, you can even point to your old i3 files

for configuration and run Sway out of the box. This makes it easy to
make a gradual switch. It also gives you the opportunity to use old
shared configurations for new changes to your own setup.

The configuration is well described in the documentation and split
into sections, so you can find the info you want. Each component has
its own man page. Remember that the status and action bars can be
from other systems and many desktop functions are independent
of the window manager. Don’t discard your choice because some
feature is missing, because it may already exist on a general level.

The Sway bar (swaybar) is the default bar but you can pick others.
One version is somebar, which has many other features, including
clickable areas. With swaynag, you can have pop-ups on the
desktop, with actions that you can choose from by clicking.

This is a powerful way to handle system events and possibly
email. It’s all up to your imagination and efforts.
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When adding a few
goodies to Sway,
the otherwise
barren desktop
becomes both

nice to look at

and informative.

o,
QUICKTIP

Your biggest
challenge will
be keybindings
- they tend

to be the

same on most
systems. Being
able to lock
the keyboard
input to the
nested desktop

is helpful.

» DWL -

Agos

When you start running these packages, you will
find that they come with less features in order to make
them slim. Saving on resources is the first priority,
making it necessary to add simple elements on your
own. Examples are the action bar and tiling methods.

A window manager is very much a habit - break
that habit and you must think carefully every time
you want to do something. Fortunately, you'll learn
quickly when you switch to a new one. As you try new
window managers, though, you end up guessing key
combinations and setting everything to your liking.

Tweaking what it looks like can take several
attempts, so having your old window manager running
while you do this is useful. In this tutorial, you will
discover some simple ways to try out the Awesome
and Sway window managers.

To test Awesome, we need to nest an X session on
top of what you are already running. Using Xephyr, you
can achieve a likeness and see what happens when
you make changes. You can start Sway by running

sway , which starts a nested Wayland session.

COMPILE YOUR OWN.

As part of the Suckless (low-overhead design) tools, you can find
dwm. This is a desktop environment that you compile yourself.
Any changes and tweaks are set in the config.h file before
compiling. No changes are made during execution and you

have no configuration files during normal operation.

The idea is to have everything set before you install the software,
making the binaries small and efficient. It does make it necessary for
users to be at least aware of methods for developing software.

Dwil is a Wayland clone of that system. If you want to try it out,
be prepared to handle patches and troubleshoot C code. To be able
to build the software, you need to understand how to collect all
dependencies for the software. Fortunately, dwl only requires
two packages: wiroots and wayland-protocols. Optionally, you
may want also xorg-wayland; once installed, you need to enable

it in config.mk.

For an experienced programmer, this is a simple task. Being a
green hobby programmer, it is a great way to get started with the
whole C/C++ development process. After your first tutorials, this is
the way to actually learn the whole process.

Because the designer implemented only a few features, you need
to use patches to get everything how you like. Put in the effort,
though, and you can move on to your own projects. Once you have
passed that hurdle, this is the slimmest desktop you could imagine.
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Vital for the use of most window managers, and
tiling ones in particular, is the Mod key. You combine
this key with another to make things happen. Most
common is to have Mod-key+Enter to open a terminal
and Mod-key+d to get a menu. As you can probably can
guess, this is the Super key in most setups.

When testing it out, you may need to set your
ModX-key to Modl to use the Alt key, because the
Super key will be busy from your main window
manager. The Super (or Windows) key is usually Mod4.

The first time you start an application, you may find
that it loads in your main window manager, not the
nested one. This can happen if you are already
running the application.

Xcellent Xephyr

There are several ways to nest an Xorg desktop.
You need a new X server to host your desktop and
applications. Alas, in Xorg, you need a DISPLAY
variable set for your screen. Xpra is one, but the
designers intended it for remote use, so in this case
you use Xephyr.

One reason for nesting your sessions is the
complexity of settings you have. Another is the wide
range of possibilities you have for tweaking your
desktop. You need to keep track of your settings and
try new ones on a trial and error basis. So, how do you
go about this?

The best way is to create all your settings where
they will end up when you choose to switch. You can
then point to them as you start your new environment.

$ cd ~.config/awesome/
$ Xephyr :5 -resizeable -screen 1366x768 & sleep 1;
DISPLAY=:5 awesome -c rc.lua

As you can see above, you are pointing directly
to the configuration file. In the case of Awesome,
you need to run in the directory where your other
configuration files are usually. The rc.lua file is yours
but if you fetch one from the web, the links are often
local under the directory. They do not point to the
global position - instead of ~/.config/awesome/
themes/ they point to themes/.

This makes it simple to switch the entire
configuration by changing the directory into another
directory. Once you have found your own settings, you
have to make small tweaks after you switch to use
Awesome on your main system.

Even using the nesting system, you won’t cover all
functions, so make sure you have a backup system for
the first few times you run the new one.

Be aware that you must also have the correct
version of Lua installed because many configuration
files point directly to those binaries.

When the Xephyr command starts, you see a new
window where the entire desktop shows up. You can
lock the keys to the new applications, making it easier
to experiment. With the Awesome window manager,
you can reload the configuration with the key combo
Alt+Ctrl+r, making it easy to edit and test repeatedly.

Sway but simpler

Due to the design of Wayland, you can start a new
desktop with ease whenever needed. In their work,
the designers created the concept of different level
compositors. These are: System, which runs from boot;
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Session, which runs a user’s session; and Embedding,
which runs small applications or even a single video
from your browser.

You will use Sway as a session compositor, making it
run nested under your running compositor. Once you
decide to stay with Sway, you can make it your default
from your display manager (GDM) where you login.
Other options are available for special systems.

To control what you are doing, look for the
configuration file in ~/.config/sway/config. All of
the configuration can be in this file or you can split it
into files under ~/.config/sway/config.d. Run Sway
from the terminal:

$ sway -c ~/.config/sway/config

Sway opens like any other application and you
can start new applications, which show up on your
new desktop. The main reason for doing this, though,
is to test the window manager. Play around with the
shortcuts and see if the chosen keys suit you. Now, you
can also set different configurations and hit $mod-
Shift+c to reload the configuration.

This way, you can quickly run through all your ideas
while still having a stable main desktop. Here, again,
you must be prepared to do more tweaks when you
start running it as your main window manager. There
will be small details in the configuration that may stop
some features.

This is all well and good, but there is another case
you may want to consider: when you want to run only
one application all the time. When would that be? For
embedded systems, such as your Raspberry Pi
controlling your automation project. A smart home
application that does not require Big Tech to know
what you're doing
is one example. A media player is another, perhaps
connecting to your regular TV, giving you a smart
home entertainment system.

Any small system you build with a single-board
computer can run Linux. You wouldn’'t choose anything
else, would you? All of them have a user interface,
some of them even have their own screen. Such a
system needs only the application it was meant for
and nothing else.

Enter Cage, a tiny compositor for Wayland with a
few twists. It only opens one window in full-screen
mode and exits when that application stops. It also
deliberately lacks screen controls and border
decorations. All of this creates a system that doesn’t
have any tools that would capable of doing damage to
the system. In this way, the attack surface for hackers
is much smaller.

The intention of this software is to make a small
system called a kiosk. These systems are the ones
where you buy tickets or search for local information or
other public services. In such a system, you want only
the particular application to run. Often this is written as
a web page. In a public space, though, you want only
the specific application to run. The safest way to do
this is to start it using your initialisation system.

Cage runs any application that you put as
the first parameter. In the earlier mentioned
scenario, the application is the only one started

Desktop switcheroo TUTORIALS

Becreasz brigl |

| Application |
Ctri+Shift+Super+] Execute OBS Studis Cirl+XF8EMs
Cirl+5hift+Super+’ Execute System Monlter (gnoms-system-manitar) Ctrl+XF
Chri+ShIFt+ Super+b Execute default web browssr {gongle<hrome-stable)

Ctri+Shift+Super+c Exscuts ViCode

XFBEMonBrightness)

Incraase brig by 3t

Down Decragss brightness by §

Ctri+ Shift+Super+d Execute Discord

Ctrl+S5hift4Super+e Executa default graphic test editor (subl)
Ctri+S5hift+Super+f Esecute default file manager (nautilush
Ctri4 Shift+Super+) Fuecute jathrainsTanlbax
Ciri+Shift+Super+k Exscute Gitraken
Ctri+Shift+Super+| Exmcute LibreOffice

Ctri+ Shift+Super+m Execute default music playsr (spatify]
CEri+SHIft+ Super+$ Execute Deepin Screen Capture

Chri 4 Shift 4 SUPEr+t Exacute Talagram
Ctri+Shift+Super+y Execute Viber

Keybindings in Awesome, and other window managers, can be hard
to remember. To get the reminder page, use “Super+\".

by your chosen system. Yes, Systemd is the industry
standard,but there are others!

Cagey desktops
To install Cage, you can use your package manager. If
you have the inclination, the code is available on
GitHub: https://github.com/Hjdskes/cage. Clone the
repo and use Meson to build it. Do that if you know
how, for the rest of us, install with the apt command:
$ sudo apt install cage
Cage has very few options and they are for window
dressing and when you need a dual-monitor config.
The only thing you need to do is to choose the
application and run it:
$ cage sway
You get the same window, the difference is below
the surface; Cage is a compositor in itself, so you can
run anything in it. You can use it to run apps remotely
and have them show up on your desktop. Being a tiny
binary, Cage is fast and efficient. The point is that you
can lock a user in a ‘cage’, allowing a safer way to allow

remote execution via Wayland and its remote back-end.

To run it remotely, it gets more complex. But not
much. First, you must set values on the remote system
for the wiroots execution - this is described in the
documentation. As the designers made Cage for the
kiosk environment, the most interesting use of this
software is single-application boxes.

When switching environment, you need to be aware
of both the computer and yourself. The computer must
be set up correctly and you must learn to make actions
automatically. If you don't, you will waste a lot of time
when you have more important things to do. With the
right tools, you can run things over the network, too,
and have one environment on each computer. EF

Oops, there were errors during startup!
&

Intrease by S

Ctri+Super+m Maximize client bo miltiple monitoss
ShIft+Super+ 879 Snap cliant to tap-lait
Shift+Super+#81 Snap cliant to top-rght
Shift+Super+#84 Snap client to center
Shift+Super+#87 Snap dient to bottomlefi
Shift+Super+#89 Snap clisnt to bottomeright
Shift+Super+ L27314/5/6/7/8/9 Move focused dient to

T
QUICKTIP

The easiest
way to hop

is between
Wayland-
based desktop
environments.
They nest on
their own, while
X1l requires
special software
to nest.

In Awesome, you
get a nice list of
errors when there
are mistakes in the
configuration file
causing startup
problems.

» PUT LXF ON YOUR DESKTOP... Subscribe now at http://bit.ly/LinuxFormat
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TUTORIALS Photo restoration

Credit: www.gimp.org

Capture and restore
old photos and slides

Mike Bedford shows you how to scan, repair and archive old film-based
photos, to give your family heirlooms a new lease of life.

Mike Bedford
has an extensive
collection of
film-based
photos, both his
own and those
he inherited, so
he’s taken quite
an interest in
preservation
and restoration.

Be sure to clean
as much loose
dust, dirt and
hairs off your
photos before
you scan them.
Don'tusea
cloth, though,
because that
could cause
scratches, and
don't try using
asolvent unless
you know
exactly what
you're doing.
Instead, use a
compressed air
can, but don't
hold it too close
because that
could damaging
your photo by
freezing it.

QUICKTIP

raditional photos, by which we mean the
. prints, negatives or slides produced by the
chemical processes that predated digital

photography by well over 100 years, can be remarkably
resilient. In fact, it's been suggested that, while we
might have inherited photos taken by our grandparents
or great grandparents, it's much less likely that today’s
digital photos will be available to future generations.

Our reference to resilience requires some
clarification, because it’s by no means guaranteed. For
a start, while black-and-white photos are based on a
chemical reaction involving silver halides, which are
moderately fade-resistant, the dyes used in colour
photography were not nearly as forgiving. And second,
even in the realm of black-and-white photography, the
resilience assumes that the prints or negatives have
been well looked after. In reality, this might not be the
case. Prints have often been well handled over the
decades, so creases, tears, fingerprints and tea stains
will have taken their toll. And while negatives have
probably not been handled as much, in poor storage
conditions - at a non-ideal temperature or high
humidity - they could have become dirty, damaged by
water or infested by mildew, to name just a few risks.

All this sounds rather depressing, because those
old photos might be the only records you have of long-
gone family members. However, there is a solution.
Here we're going to see how to restore photos that
have lost their former glory by using photo-editing
software. In fact, you might just be able to make
them better than Great Uncle George would have
remembered them.

Digitisation

Because your old photos only become eligible for
editing once they're in the digital domain, we first need
to give some thought to digitisation. If the mediais a
slide, there probably won't be an associated print, so
you'll need to scan the slide, and this involves much the
same process as for scanning negatives.

To take an extreme example, the old disk film that
was introduced by Kodak in 1982 had a negative
measuring just 8x10mm (0.3x0.4 inches), which is very
significantly smaller than a typical 4x6-inch print. The
relevance of this difference depends on your scanner’s
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If you have a collection of old photos, their condition might
leave something to be desired. However, all is not lost.

resolution. However, if we assume 1,200x1,200dpi, that
would result in a difference between 360x480 pixels
(less than 0.2MP) for the digitised negative and 4,800x
7,200 pixels (35MP) for the digitised print. With the
former being totally inadequate, the recommendation
would be to scan the print, even though you wouldn’t
be achieving the quality that the 35MP figure might
suggest, because the optical resolution inherent in

the print would probably be lower. Be sure to save your
scan in a lossless format such as TIFF and, during the
editing process, save all the intermediate results in the
same lossless format, so that compression artefacts
don’t build up. If necessary, though, you can also save

a copy of the final results as a JPEG. Also, in the case

of a black-and-white photo, save the scanas a
monochrome file - greyscale - since it'll give both
better results and a smaller file size than if you

saved it as a colour file.

Another scanning option to bear in mind, especially
if you decide that your scanner isn’t up to scratch, is to
use the services of a professional scanning company.
Obviously, this will cost a reasonable amount per
scan but, depending on how many photos you want
scanning, it could be cheaper overall than investing in a
new scanner. However, since your prints or negatives
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CREDIT: Preservation Equipment Ltd.

will probably be irreplaceable, don’t ignore the risk,
however small, that’s posed by sending them to the
scanning company. Using a signed-for postal service
offers greater security; better still, use a local company
so you can deliver and collect your photos by hand.

Photo editing
Here we're going to be looking at several steps of
photo editing, using GIMP, but we should point out at
the start that you won’t always have to carry out all the
steps. Each step addresses a particular defect in your
old photo, and which of them you need to carry out
depends on which of the defects are present. As
another word of introduction, you're probably going to
be spending quite some time in restoring each of your
photos, so be sure to save differently named versions
after each step so, if one step goes wrong, you can
return to the result of the previous step.

If you have scanned a negative, the first job is
to convert it to a positive. Proper transparency
scanners can usually convert the image to a positive
automatically, but if you use our alternative methods,
as described in the boxout (over the page), you have
to do it manually. In the case of a black-and-white
negative, this is easy to do in GIMP - just select Colour
> Invert. With a colour negative, though, while this is
still the first step, the invert function isn't enough, as
you'll see when you try it.

You'll notice that the resultant inverted image has
a strong cyan colour cast, because physical colour
negatives have a red cast. As a next step, therefore,
you need to remove the colour cast. So, select the
Colour Picker tool and click into the border of the film -
the area beyond the image - and this assigns the
colour of the border as the foreground colour. Now,
select Layer > New Layer and, in the dialog box, select
Foreground Colour against Fill With before clicking on
OK. Assuming the Layers dialog is displayed, you'll see
the new layer above the one with the image. Make sure
this new layer is selected and choose Subtract against
Mode. The colour of the border is subtracted from all
the colours in your image, and this makes it look a lot
closer to what you've been expecting. It's probably still

» PROTECT THE SOURCE MATERIAL

Photo restoration TUTORIALS

[01d Phata Crigina

pocted)-20 [Greyscale S-bit gamma isteg:

bullt-in D45 Grayscale with SRGE TAC, 1 Layer) 129221756 - GIMP

I Inthe case of dog-eared or torn prints, a degree of cropping is your first task.

not perfect, though, so you need to do some editing,
using the usual methods of colour correction - Colour
> Auto > White Balance would be a good one to try at
first, and might be sufficient. If not, read on for our
discussion of restoring colour photos that have
become discoloured.

We're now going to look at the various steps
involved in the restoration process - the first few apply
to either black-and-white or colour photos, and the
final one to colour only. If your photo has suffered
physical damage, the worst affected parts are usually
the corners and the edges. In that case, you need to
crop it to remove any areas that are either totally
missing or so badly damaged that they can’t be
repaired. In the case of damage like tears, the inner
parts of which could be more easily repairable than the
outer parts, it may be necessary to select a cropped
area, which is something of a compromise. In deciding
the extent of the cropping, we suggest you crop as
little as necessary, without considering the aspect
ratio. After all, if you subsequently want to reproduce it
with a conventional aspect ratio, it's an easy job to crop
it further. To crop, select Tools > Selection > Rectangle
Select and then draw a rectangle around the part of

Having digitised and subsequently
restored your family heirlooms, you
probably won't want to abandon the
source material. After all, a 100-year-old
family album has a unique appeal and
sentimental value, even if the photos it
contains aren’t as good as your edited
digital equivalents. What’s more, you
might feel that slides, negatives and
prints have historical interest, and that
it would be a shame to totally lose an
appreciation of old-school photography.
Unfortunately, however, those old
photos will continue to degrade, and it’s
inevitable that, sooner or later, they will
be of no value whatsoever. There is
some good news, though, namely that
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with proper care, you can slow down
their deterioration.

That care all comes down to storage,
S0 use appropriate containers. Ordinary
paper contains acid, so store paper or
photographic prints in envelopes, folders
and/or boxes that are acid-free and
intended for storing valuable and old
documents. Make sure the folders or
envelopes are a suitable size for their
contents, as documents that are free
to move excessively may get damaged.
Ideally, make sure prints and negatives
are separated using sheets of acid-free
paper, so they don't stick together. And
store the boxes or envelopes vertically,
using acid-free padding to prevent the
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frm———
QUICKTIP

Having restored
your photo, you
might feel that
a sepia effect is
appropriate, but
be sure to keep
a non-sepia
version, too.
This is easily
done at Colours
> Desaturate >
Sepia, although
if you're using

a black-and-
white photo,
first convert

it to a colour
image

via Image >
Mode > RGB.

documents from slumping if any

boxes aren’t full. Suitable document
archiving boxes are available from www.
preservationequipment.com. Using
proper containers will keep your photos
dark, which is good, but also store them
in a medium-low humidity, moderately
low temperature environment.
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iateger, GIMa

L with sRGD TRE, 1 Leywr} 103351365 = GIMP

You'll probably be
using the clone
tool extensively
to hide scratches,
creases and
miscellaneous
blemishes.

the image you want to retain. Now, all you have to do is
select Image > Crop To Selection.

Next up we're going to see how to remove, or at
least reduce the visibility of, imperfections such as
creases, scratches and miscellaneous spots or
blotches. We suggest you use the Clone tool, which
enables you to overwrite an area of the image with
whatever colours and textures are in a nearby area of
the same size. Select that tool from Tools > Paint Tools
> Clone, hold down the Ctrl key and click on the area
you want to clone from, then move to the area you
want to clone to, and either click once or click and
move to clone over a larger area. We recommend
single clicking, at least to start. It’s probably best to use
a degree of transparency, and perhaps use a brush that
doesn’t have a hard edge. You can select these and
various other tool attributes, including the size of the

» OTHER FILM SCANNING OPTIONS

If you have a lot of film-based media to scan, a proper solution, such
as a scanner capable of scanning transparent material, is surely the
way to go. However, if you only have a few negatives or slides, there
is an alternative solution which, while certainly not as good as a
scanner, might just provide you with acceptable image quality.

That solution is to photograph the slide or negative, ideally with a
decent camera or, failing that, using a good quality phone. You need
to backlight the film with a diffuse white light

source - our solution is to use a tablet,
@ placed horizontally, displaying just a
plain white background. Arrange
for the slide to be held several
centimetres from the screen,
otherwise you'll capture the pixel
matrix of the screen superimposed
on your film-based image. Hold the

negative or slide in a cardboard window to
mask out the surrounding area of the screen,
so the light metering isn’t adversely affected.

Ideally, mount your camera or phone on a

tripod. If you don’t have a tablet, you
could use your PC’s monitor, but fixing
the slide or negative in its cardboard
window at a suitable distance from
the screen would be trickier.
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clone area, in the Tools Options dialog, which you have
to enable if it's not already visible. In some instances,
you might prefer to use the Heal tool, also under Tools
> Paint Tools, which has a similar function, but we’ll
leave you to read up on the differences.

While clone and heal are the best ways of removing
defects, if there so many it would take you for ever, you
might like to experiment with noise reduction, which
you can find at Filters > Enhance > Noise Reduction.
While this can remove a lot of the hard work, especially
for small specks, it also makes the whole image appear
less sharp, so use it sparingly - don’t choose too high a
value for Strength in the dialog.

So far we've seen how to deal with specific defects
that you'll encounter in old photos, but we also need
to consider that the image as a whole might have lost
some of its vibrancy, due to fading or decolourisation.
In the case of a black-and-white image, you can
probably make a significant improvement by increasing
the contrast, although in the case of a colour photo, we
suggest you skip to the next paragraph. The simplest
way of increasing the contrast is found at Colours >
Brightness-Contrast - and you'd probably need to
adjust the brightness, too - but you have more control
in the Adjust Colour Curves dialog, which you can
access from Colours > Curves. The dialog shows how
the original range of brightness values are mapped on
to the edited values, and the initial straight diagonal
line defines no change. To use this tool, you edit the
shape of the line by clicking and dragging, and a good
first choice is to change the straight line to an s-shaped
curve, by which we mean the steepness is decreased
at the lower-left and upper-right ends. Trying it out
yourself will quickly show you how it works.

And finally, if you're working with an old colour
image that was scanned from a print, you'll probably
find that the colours look faint and unnatural. This is
because the dyes in the print will have faded over time
and, to make matters worse, some of the primary
coloured dyes will have faded more than others. GIMP
has an automated tool that can make a huge difference
and, depending on the degree of fading, might be
sufficient in itself. Select Colours > Levels and then, in
the Adjust Colour Levels dialog, ensure that Preview is
checked and click on Auto Input Levels. Hopefully you'll
see a significant improvement but, if you want to try to
make it even better, click on Edit These Settings Using
Curves. This causes the Adjust Colour Curves dialog
to appear, which we investigated in the previous
paragraph, but now, in addition to the Values curve,

Even by just using GIMP’s automatic colour correction tool, you can
make a huge difference to badly faded colour photos.
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you'll see curves for Red, Green and Blue. Fine-tune
any or all of these curves by selecting the appropriate
one against Channel.

Before moving on from the subject of editing your
scanned image with the aim of making it as good as
new, let’s take a quick look at how you could make a
black-and-white image better than new. Not everyone
will agree with that perception, and we certainly
wouldn’t want to dismiss the appeal of black-and-white
photography, but you might like to experiment with
turning your old black-and-white photo into a colour
one. You could certainly do that manually in GIMP,
and while that would involve quite a lot of work, it’ll
probably give the best results, so long as you know
what colour everything should be. However, you
could try an automated colourisation tool, and while
recognising that it won’t have any knowledge about
the colour of your great grandmother’s dress, the
results can be pretty impressive. The tool we tried is
hosted online, and you can find it at www.img2go.com/
colorize-image. Just upload your restored black-and-
white photo, click on Start, and prepare to be amazed.
We also noticed that, if you upload a badly faded colour
photo, it makes a good job of restoring the original
colours - indeed, if our faded photo was typical, it
performs better than GIMP’s Auto Input Levels in its
Adjust Colour Levels dialog.

Archive your results

It's quite possible that your photo-editing skills have
turned back the clock, and restored your old photos
to the way they looked decades ago. But don’t forget
that the clock will start ticking again straight away, and
unless you look after your edited photos, they’ll start
degrading. So, if you want to pass them on to future
generations, you'll need to look after them. And here

Photo restoration TUTORIALS

we're not talking about inkjet prints of your restored
photos, because that wouldn’t be a good way of
preserving them for any length of time, but about the
edited digital images.

The way in which your digital images degrade is
entirely different from the way the initial photographs
degraded, and potentially more catastrophic. Prints
and negatives degrade gradually, but their digital
equivalents are more likely to degrade instantaneously.
That loss could be the result of a disk crash, and this
emphasises the importance of archiving your edited
photos. As with any data, there are two main options.
First, you could archive into the cloud, but remember
that it's not uncommon for companies to go out of
business, so there’s no guarantee that your online
archive will be available to future generations. Second,
you could archive to external local media, but again
there are issues to consider. First, digital data tends to
be temporary in nature - in other words, having written
your photos to a DVD-R disk, for example, there’ll be a
limit to how long into the future you'll be able to read it.
So, read up on the longevity of your media and rewrite
your archive to new media well before the safe period
expires. But there’s more, as you'll be aware if you
happen to have any old floppy disks lurking in a drawer.
Quite apart from whether the data is still intact, you
probably don’t have a floppy disk drive on your PC, and
the same will eventually be true of today’s generation
of optical disks. Sure, you'll be able to find service
providers who'll be able to read them for some time
into the future, but that probably won't be a long-term
solution. So, be sure to rewrite your archive to new
types of media as and when necessary. Since neither
archiving approach is without its problems, it would be
wise to adopt both a cloud-based and a local external
media strategy to provide extra peace of mind.

RS

There's no
guarantee that
the colours will
be correct but, in
our experience,
the tool at Img2go
makes a pretty
impressive job

of colourising
restored black-
and-white photos.

QUICKTIP

You might like
to print some of
your restored
photos on
glossy paper
and mount
themin an old-
fashioned
album. Despite
the recent trend
towards printed
photo books,
you can still buy
albums, often
of a traditional
design, even
down to the use
of corners to
hold the photos
in place.
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Part three!

Compose using
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the ultimate tracker

Michael Reed explores some common music-making workflows in
Ardour 7, the premier Linux digital audio workstation application.

rdour is an open source application for
u recording and composing music. It can work

with audio tracks such as recordings of
instruments and it can also handle MIDI tracks, which
are notes on a grid that trigger plugins. Speaking of
plugins, it can handle all the major plugin formats both
for instruments and effects. In the final stage of the
process, it can output a finished audio file in a format
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Michael Reed such as WAV, MP3 or FLAC. It's mainly seen as a music IO rack e

once simulated program, but it can also handle other types of audio

a reverb projects, such as podcast recording and editing. o
chamber by Ardour is capable of a lot, but it's a complex piece 1 Browsing the Freesound library thanks to Ardour 7's integration of it.
putting a guitar of software. We're going to take you through a few

amplifier into common workflows. And as we do, we’ll shine a light on  blank session. The next dialog gives the project a

an empty some of the features that were introduced in Ardour 7. temporary name based on the date.

wardrobe with

The next dialog is concerned with the audio system

a microphone. Launching Ardour you want to use, and some experimentation might
Be aware of Every time you launch Ardour, you are presented with be needed here. ALSA connects you directly to the
this if you are the Session Startup dialog. From here, you canselecta  soundcard, but it means that you can’'t use other sound
considering session to load, choose from a list of recent sessions or  applications at the same time (this includes the web
inviting him to create a new session. Click on New Sessionto createa  browser). JACK is usually the better option, but it
your house.
» CONFIGURING ARDOUR
As a collection, the Linux catch as the developers g
sound systems have a expect you to make S— -
reputation for being either a regular or a one- ?—l i ) —
complicated, but things  off payment if you want -
might be set to calm to download a premade
down in that area thanks  binary. To be fair, to get
—— to the introduction of the program and all the s
DU'CK TIP PipeWire, a system that  point updates until the ]
Fyou notice aims to replace some next major release, you =8 me———
that the of the others. It offers can pay what you like. s __J
audio output emulated interfaces for To get Ardour for free, -
of Ardour is systems such as JACK you can build it from the Using Pipewire tool Opwgraph to determine what interfaces are
delayed, adjust and ALSA, and you source code, and that’s present and what is connected to what.
the buffer can route audio around our preferred option as
size (Window between programs and distribution builds tend (https://ardour.org/ have to spend some
> Audio/MIDI hardware inputs to be out of date. It uses  development.html). We  time hunting around
Setup) - 128 and outputs. the WAF build system regard it as a medium your distro’s package
works well on Ardour is open source  and the website provides difficulty build, and repository for the
most systems, software, but thereisa  build instructions you're probably going to  needed dependencies.
but experiment.
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sometimes requires some extra setup. Whichever
option you choose, click Start to begin using Ardour.

Playing with loops

Ardour 7 introduced the option of working with the
Freesound sound library, and working with loops
downloaded from this source is as good a way as
any to familiarise yourself with how Ardour works.
This holds true even if you don’t, eventually, want to
work with loops.

An account is needed to use the Freesound service,
but it's free to create one. Access the site (https://
freesound.org) and follow the prompts from the Login
link. The first time you access Freesound resources
from within Ardour (from Session > Import), the
program contacts the Freesound website, which
produces a code number that you can cut and
paste back into Ardour.

Note that the Import dialog window is the one
you would use to import audio files from your local
hard drive. However, in this case, we'll work with
material from Freesound.

Within the Import dialog, select the Freesound tab
and search for the word ‘drums’. Scroll through the list
and look for something that seems suitable. You're
looking for something that has a duration of around
two to 10 seconds, as we need something that can be
looped. You can preview the sound by pressing the play
icon within this dialog. When you've found something
you like the sound of, click on Import. This creates a
track within Ardour and imports the downloaded
material. Switch on the metronome (top icon panel)
and press play. The loop plays while the position cursor
moves over it.

A bit of a stretch

Ardour defaults to a tempo of 120bpm (beats per
minute), and it's a good thing if the drum loop you've
added doesn’t match that tempo as it's an opportunity
to use Ardour’s audio stretching facilities. For example,
we chose a drum loop with the filename drums_98_
swing_full, and we were able to deduce that it was a
drum beat with a tempo of 98bpm. Fortunately, Ardour
has facilities to speed up and slow down a drum loop
without altering the pitch.

Select the Stretch Tool in the toolbar. Hover the
mouse anywhere along the drum loop container on the
timeline and then drag the edge so that it matches one
of the marker lines in the arrange window. A dialog
pops up telling you how much the duration is being
altered. For instance, if you dragged the edge of the
container so that it fills one bar, our example loop
would be sped up so that it fills 81.6% of the space.
There are also options in this dialog to control the
algorithm that is used for the pitch shifting, and we
recommend choosing Unpitched Percussion With
Stable Notes for material such as a drum loop. If you
click on OK, the conversion takes place and the drum
loop should now cover exactly one bar and conform to
a120bpm metronome click.

The other way we could have taken things would be
to increase the length of the drum loop so that it fills
exactly two bars. If we do this, the dialog tells us that
this means increasing the length of the container to
163.3% of its original size. The problem here is that

www.techradar.com/pro/linux
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Main toolbar

The transport bar
Play, record, return to start, metronome
toggle and more.

Ardour windows.

Editing mode toolbar Edit window
Hover to find out what they all do. Grab

Mode (Select) is usually the best starting point.

Window selection
You can select a window here - Edit,
Rec, Mix and Cue.

Tune layout

stretching it by such an extent introduces massive
distortions to the sound. Try it, but you'll probably find
that such a sound isn’t really useful. Ardour can only
stretch things by about 20% without greatly damaging
the sound quality.

Loop the loop
Generally, you want a drum loop to play over and over,
and you do this by making multiple copies of the loop
that are spread around the song. To do this, click on the
drum loop within the arrange window (use Grab Mode
in the toolbar). Press Alt+D to open the Multi-Duplicate
dialog. Change the number to 15 and press OK. This
means we have a total of 16 copies of this drum loop.
Another way you could have done this is to click
once on the drum loop and keep pressing Ctrl+D
(rather than Alt+D) to create more duplicates until
you have enough. Use Ctrl+click to multiple select the
loops, then combine them (Selected Regions > Edit >
Combine). Combined in this way, they can be moved

LT it level el Cli ™

.:!

P —
QUICKTIP

4 The top toolbar is common to all of the

Similar to other DAWS, the Edit window
is where you arrange audio and MIDI regions.

The combined scroll and zoom tool
previews the layout of your tune.

The
requirement
of a donation
in return for
the prebuilt
package won't
suit all free
software
advocates. But
a well-funded
project benefits
everyone, and
you can get
Ardour for free
by building

from source.

The Calf effects
are excellent, and
they cover most
of the basic studio
effects that you're
likely to need.
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Editing a fade-in is
one of the simplest
edits to make. Drag
the small square

in the top-left
corner of a region
to adjust.

QUICKTIP

Many of the
functions in the
Ardour main
menu can also
be found in the
right-click pop-
up menu. The
pop-up menu
only shows
operations
appropriate to
the region being
clicked on.
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and duplicated as one solid group rather than individual
copies that would have to be multiple selected.

Add effects

It's not uncommon to add an effect such as reverb to
a drum loop, and there are a few ways you can add an
effect to a track using the Ardour interface. You can
do this while still in the Edit window, but it’s a good
opportunity to become accustomed with the Mix
window, Ardour’s channel mixer. Select this by clicking
the Mix button in the top-right hand of the screen.

For the moment, you have only one track in Ardour,
which is probably named after your imported drum
loop. To add an effect to that track, right-click on the
top half of the Fader button that is part of that mixer
strip and select New Plugin > Plugin Selector. This
opens Ardour’s plugin manager.

Use the search box to search for ‘reverb’. If you've
taken our advice and added the Calf Plugins, you can
add the reverb from that set. Double-click on Calf
Reverb from the list. It's a useful plugin, so you might
like to tick the Fav box next to it for easy access next
time. Double-clicking adds it to a list of plugins in the
bottom right-hand side of the dialog that are going to

be added to the track. Click on the Insert Plugin(s)
button to actually add the plugin to the track.

If you now play back the song (you can do so
without leaving the Mix window), you should hear
areverb effect on the drum loop. You can alter the
parameters of the reverb effect by double-clicking on it
on the mixer strip. The reason that we right-clicked on
the top half of the Fader button in the mixer strip is that
we wanted the reverb effect to be placed before the
fader. If you've accidentally added it after the fader,
simply drag it to a position before the fader. You can
reorder any of the effects in this way. If the reverb was
after the fader, the fader would alter the amount of
signal that is going into the reverb effect. Generally,
you want the fader to control the volume of everything
on a track including an effect such as reverb.

Recording a guitar

Ardour can handle MIDI sequencing, but its specialism
is working with audio, and it can record audio tracks
from a source outside of the computer. The procedure
is much the same if you are working with an audio
source such as a microphone or an instrument such
as a guitar plugged into an audio interface. How you
connect such a source to your computer depends on
the type of audio interface you are using.

Go back to the Edit page, if you're not already there.
Create a new audio track by right-clicking on the track
panel area. In the menu that pops up, choose Audio as
the track type. If you're coming straight into your audio
interface, you might prefer to create a mono track.

Before, we manipulated the track settings from the
Mix window, but you'll note that, when working in the
Edit window, the currently selected track has its mixer
strip to the right of it. Hover over the mixer strip’s
buttons to discover which is the input selector, and
select the audio input that you want to use. If you're
using a microphone plugged into your audio adaptor or
an instrument such as a guitar, make some noise to see
if the track level meter begins to jump around. When

EDITING AUDIO

el 111 |
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Select the audio

You've played a guitar riff four times
and you've decided that the third repetition
is perfect. Now you have to repeat that riff
over and over. Put yourself into Slide Mode
rather than Ripple Mode in the toolbar.
Make sure you're in Grab Mode (toolbar
or press G) in order to select the correct
region and click anywhere along the region
that contains the guitar recording.

a Move and duplicate

While stillin Grab Mode, select the
good take of the guitar riff, which should
be sitting at measure 12. Move it by
dragging it to section one, the start of

the song. With it still selected, duplicate it
three times (Ctrl+D three times). Join all
four sections into a new region by multiple
selecting them (Ctrl+click) and then joining
them (Selected Regions > Edit > Combine).

g Start cul:l:mg

In this case, the guitar part is four
measures (bars) long. So, we need to cut
out the area that’s between measures
three and four. Select Cut Mode (toolbar
or press C). Cut twice, once at the third
measure and then once at the fourth. Go
back to Grab Mode and delete the 1-3
section (click on it and press Delete) and
the 4-5 section.
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» RECOMMENDED PLUGINS
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We highly recommend
the Calf Studio Gear
(https://calf-studio-gear.
org) collection of audio
effects. These comein
the Linux native LV2
plugin format and

are available in the
repository of most Linux
distros. These effects
cover all the basics, such
as reverb, chorus and
compression, and the

When it comes to
synthesiser instruments
for the MIDI side of
Ardour, SurgeXT (https://
surge-synthesizer.
github.io) is one of the
best options. It was
formerly a commercial
product that has been
made open source, and
it's under constant
development from the
community. We think the

quality is superb. The LV2 version of the plugin
user interfaces of each works better in Ardour
effect are also excellent  than the VST one.

and typically feature
colourful real-time
displays complete with
all sorts of useful meters.

If you like realistic
drum sounds and you
prefer MIDI composing
to using drum loops,

you are sure that your instrument or voice is routed to
the track, you can begin to make a recording.

To record in Ardour, you must arm the current track.
You do this by clicking on the red, circular record icon
on the track. Secondly, you must place Ardour itself
into record mode by clicking on the Record iconin
the transport bar. Once Ardour is in record mode, it
behaves as normal other than the fact that it records
audio to any armed tracks. This means that you can
record to more than one track at once if your audio
interface has the inputs.

When you are ready to begin, press play as normal
and the recording starts. If you make a mistake, stop
the recording (on the transport bar or press Space).

MIDI editing

WEe'll close this overview with some remarks about
MIDI editing. Ardour is better known as a multitrack
audio recorder and editor, but it has basic MIDI
sequencing features as well. One of its strengths in this
area is that its MIDI and audio editing facilities are quite
similar, so most of what you’ve learned about audio
recording and editing can be transferred across.

As when creating an audio track, you can create a
MIDI track by right-clicking in the track panel area. This
time, select MIDI rather than Audio as the track type.
To hear any sound from a MIDI track, there must be an
instrument plugin on the track. You can select such a
plugin from the list of detected plugins when creating a
track. If you create a MIDI track without a plugin, you
can add one later using the Plugin Manager in the
same way we did with the reverb plugin. As with audio,
you can add effect plugins after the instrument plugin.

The MIDI editing in Ardour is done inline just like the
audio editing. Double-click on the lower part of the
track in the track panel area to expand the size of
the track line so you can see the notes. You can add

The x42 AVL drum plugin has a real-time display of the drum hits
and allows for volume adjustments.

consider the x42 AVL
drum plugin (https://
x42-plugins.com/x42/
x42-avldrums). This was
made from samples of a
real drum kit with hits at

various velocities,

and there is even a
selection of different
drums. Specifically, it
exposes a lot of routing
possibilities in Ardour.

notes manually using the mouse by selecting Draw
Mode from the toolbar.

Recording works in the same way as for audio. Arm
a MIDI track and put Ardour in recording mode. When
you press play, any MIDI input is added to the region.

Exporting projects
When you've finished your song by recording it, editing
it and mixing it by adjusting the track levels and adding
effects to them, it's time to export it as an audio file.
The simplest way of doing this is to use the quick
export (Session > Export > Quick Audio Export).
Hopefully, we've taken you through a common
Ardour workflow to create a song from scratch. One
advantage that Ardour has over some other music
programs is that the many elements of the user
interface are shared between working with MIDI and
audio. So, every time you learn a new trick in one area,
it can be used when working with the other. Best of
luck exploring Ardour’s extensive features! E@
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I The Recording window is a stripped-down overview of your tracks for hassle-free recording.
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Silicon insides

Apple, AMD and Intel all take significantly different
approachestobuilding CPUs. Darien Graham-Smith
takes a closer look at today’s varied processor designs.

Intel's 12th-gen
Alder Lake CPUs
combine E-cores
with P-cores.

Image credit: Intel

o one would have believed in the last years

of the 20th century that the processor

world was being watched keenly and

closely by intelligences greater than Intel’s.
Yet across the gulf of the Atlantic in a country called
the UK, intellects vast and cool regarded the processor
market with envious eyes, slowly and surely drawing
their plans against Intel...

History is a funny old thing, when IBM was part-
picking to build the first PC, it could have gone with its
own IBM 801 RISC processor, but the budget insisted
on the Intel 8088 and history was set: every PC would
be running an x86-compatible processor.

Technically, anyone could design and manufacture
an x86-compatible processor, but legally (we're looking
at you China), Intel owns the patents to the instruction

www.techradar.com/pro/linux

set and has to license it for that to happen. If a
company has ever produced a design or manufactured
an x86 processor, it's because Intel (or a court) allowed
it to. AMD has a complete cross-patent licensing
agreement with Intel, so the two companies don’t

end up suing each other into oblivion.

The point is there’s not much competition for Intel in
the market. Even today, with AMD commanding a
record share, that’s just 30% of the consumer market.
AMD itself said it was aiming for just 10% of the server
market in 2020 and while it's doing well its EPYC
server share has levelled off at around 18%.

It's fine to lament the lack of competition, but what
can possibly change to break the status quo? The big
recent announcement is that Apple will start to move
away from Intel-based processors and switch all of its
hardware to its own design of Mx processors. Apple’s
not talking about just laptops or low-end iMacs, but
even its high-end workstation offerings that use the
Intel Xeon. It’s a bold statement, so how did it manage
this? Let’s explore the differences between their
approaches, and what that means in practice.

The x86 and ARM processor platforms do the
same basic job, but they do it in different ways. Their
internal logic is wired up in different arrangements,
with different configurations of internal data registers
and different sets of hard-coded instructions. At a
fundamental level, they run programs in different ways
and use different code.

On the x86 platform, the internal structure and
instruction set of the processor is ultimately based on
that of the Intel 8008, an 8-bit CPU that debuted in

»
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CPUs

Apple’s M-series
CPUs have

been using a
5Snm process
since 2020.

All of Intel's x86
chips use the
same underlying
architecture.

AMD'’s chips use
the same core
x86 architecture.

From left to right:

1972. In fact, machine code programs written for that
chip can still be assembled and run on the latest
processor from Intel or AMD.

Naturally, though, the hardware has evolved
considerably since then. After the 8008 came the
8088, and then the 16-bit 8086, which powered the
original IBM PC. In the '80s, this was followed by the
80186, 80286 and so forth - hence the “x86” moniker.

Through the generations, new features have been
introduced to support multitasking and virtual memory;
support has also been added for 32-bit and 64-bit
operations, enabling computers to work efficiently
with huge data sets and massive amounts of RAM. A
series of extensions accelerated specific tasks such as
graphics processing, virtualisation and data encryption.

Apple’s processors are based on the competing
ARM architecture. This originated at Acorn Computers
in the mid-'80s, at a time when the company was

LOW-RISC STRATEGY
“The RISC philosophy aims
to make a CPU as simple as

possible, by reducing it to a bare

minimum of basic functions.”

looking to create a successor to the hugely popular
BBC Micro. Rather than buying chips from an external
supplier, as it had with its previous home computers,
the company set out to design a new processor that
would outperform existing rivals. And it succeeded - at
its launch, the ARM-based Acorn Archimedes was the
most powerful home computer money could buy.

Today, the ARM platform is owned and developed
by Arm Limited in Cambridge, and like x86, it's
continued to grow since its inception. Successive
versions of the platform have added 64-bit support
and numerous extensions to speed up common
mathematical operations - including, in the latest
ARMvVOI release, security and Al features.

RISC vs CISC: The eternal rivalry

While ARM processors can do anything x86 can, they
have different strengths and weaknesses, as they
follow a different design philosophy, known as RISC.
The name originally stood for Acorn RISC Machines,
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then later changed to Advanced RISC Machines as the
market expanded beyond its original creator.

RISC itself stands for ‘reduced instruction set
computer’, and is an idea that became popular in the
'80s and '90s. This was a period when Intel and other
chip makers were building more and more features and
functions into the silicon, enabling programmers to
execute complex operations with just a few lines of
code. These processors came to be called CISC chips,
for ‘complex instruction set computer’.

The RISC philosophy takes the opposite approach,
aiming to make a CPU as simple as possible, by
reducing it to a bare minimum of basic functions. Thus
the ARM architecture uses just 34 instructions, which
mostly handle simple mathematical operations and
move data between registers and memory locations.
By contrast, the Intel 8086 supported 81 instructions,
permitting far more advanced data operations - and
with subsequent revisions and extensions, it's
ballooned to more than 200 instructions.

The RISC approach may seem counterintuitive. The
smaller instruction set means that programs need to
be longer and more complex to achieve the same
results. However, a RISC chip can have a much simpler
physical design than a CISC one. This can make it
easier and cheaper to manufacture, and it can tear
through instructions at a faster rate - in most cases,
every operation is completed in a single clock cycle.

It can consume less power, too, which is why ARM
processors are dominant in mobile phones and tablets,
where battery life is paramount.

While the CISC and RISC approaches are somewhat
opposed, the differences aren’t as important as might
be imagined. Few programs are written in pure
assembly language these days, so developers don'’t
need to worry about the underlying architecture; they
can write in Python, C# or whatever language they
choose and let the interpreter or compiler deal with the
translation. In fact, Apple’s ARM-based Macs include a
real-time translation layer that lets them run programs
written for x86 systems with no modifications.

The differences in power consumption are also
smaller than they used to be. For many years, Intel
struggled to match the low power consumption of
ARM chips, not only because of the complexity of
its processor designs, but also because its in-house
manufacturing facilities were unable to reduce the
size of the transistors inside its chips as fast as its
rivals. That’s been a point of some embarrassment -
the very latest Intel chips are still using a 10nm
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fabrication process (dubbed Intel 7), while Apple’s
M-series processors have been using a 5nm process
since their launch in 2020.

To help out, Intel’s 12th-generation Alder Lake
processors, released at the end of 2021, introduced
a heterogeneous core design. Where previous Intel
chips typically featured four or eight identical cores,
current models combine lightweight efficiency cores
(E-cores) with powerful performance cores (P-cores)
that only roar into life when they’re needed for the
most demanding tasks. This idea was actually
pioneered by ARM - it introduced what it called the
big.LITTLE design in 2011 - but now that Intel has got
on board, we're frequently seeing Windows laptops
that can provide more than 10 hours of continuous
video playback. Even so, few Windows machines
can match the nigh-on 20 hours we saw from the
M2 Pro-powered MacBook Pro 16-inch.

Who makes what?

Aside from the architectures, another notable
difference between the two major computing
architectures is that, unlike Intel, Arm doesn’t make

CPUs

any processors of its own. Rather, the company
licenses its designs to companies that can then
customise them as desired, and have them
manufactured to their own specification. In the
case of Apple Silicon, Apple uses the core ARM
logic but adds many of its own optimisations, and
outsources the actual manufacturing to TSMC.

The way chips are marketed to end users is
different, too. While all of Intel's x86 processors use
the same underlying architecture, it's offered in an
enormous number of different configurations. Within
each generation of Core CPUs there are Core i3, i5, i7
and i9 variants, which further subdivide into ranges of
different models aimed at mobile, desktop or gaming
systems. They all have different numbers of processing
cores, different amounts of cache memory, different
clock speeds and different power requirements. It’s
confusing, and when you're choosing a computer,
there’s a risk that you could choose a model that’s
underpowered for your needs.

Apple, by contrast, offers only four chip
designations per M range ie the M1, M1 Pro, M1 Max
and M1 Ultra. It's a much simpler line-up than Intel’s,

» HIGH-PERFORMANCE COMPUTING

We hardly have to feel bad for
Arm, it's not like it doesn’t own
the entire mobile phone and
tablet space. In fact, if things
weren’t already looking a bit grim
for Intel on the desktop and
laptop front, consider that its
cash cow of the server market is
now under attack by not just a
revitalised AMD but by Arm as
well. For decades, server farms
have grappled with the issue that
cooling costs more than running
the damn servers - two to one
back in the day, even now one to
one costs are a mark of a good
cooling design. So, if someone
appears, offering a way of
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reducing the power consumption
of your servers, you're going to
pay attention. That’s exactly what
Arm has been busy doing.

You might have heard of
Amazon and its Amazon Web
Services that run half the web.
With so much bare metal to pay
for, anything that saves energy
benefits Amazon. So, it designed
its own server processor core
called Graviton, and in May 2022
it released Graviton3. It's a
64-core ARMv8.4 SoC with
64MB of L3 cache, running at
2.6GHz with 8-channel DDR5
memory and PCle 5 on the 5nm
TSMC process. Serious stuff.

Estimates put power use at
100W versus 300W for a
similarly pegged Xeon.

If that wasn’t enough, the all-
new Japanese Fugaku system
has taken the top spot for
supercomputing power, besting
the PowerPC/Tesla-powered
Summit system by 2.8x with a
whopping 415.5 petaflops, using
Fujitsu’'s 48-core A64FX Arm-
based SoC. But can it play Crysis?
The Met Office is also planning to
go Arm with a supercomputer
offering 145 petaflops that
should claim the number three
spot - enough to predict the
weather before it happens!

We don't even

know what
you'd do with
415 petaflops
- apparently it
runs Linux.

»
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CPUs

and even the regular M1 is competitive with a mid-
range Intel chip; we found the original M1-powered
MacBook Air achieved a multicore Geekbench 5 score
of 7,581, while the brand-new Surface Laptop 5,
equipped with an Intel Core i7-1255U, turns in an
almost identical 7,522. If you’re comparing a range of
systems, that’s generally an advantage for Apple.

There’s one last difference between Apple’s chips
and Intel's - and this one isn’t intrinsic to the ARM

architecture, but is a design decision that Apple has
taken itself. Where Intel’'s chips rely on external system
RAM, Apple incorporates the memory directly into the
silicon die for its M-series processors.

All aboard the memory bus

This means you can’t ever upgrade the memory on
an Apple Silicon computer, which can lead to some
agonising decisions when it comes to choosing a

»> GONE BUT NOT FORGOTTEN

MOS 6502

Founded in 1974 by former Motorola employees, MOS Technology
set out to create a new processor architecture that would out-
compete Motorola’s chips for a much lower price. With its focus on
value, the 6502 became one of the most popular processors of the
early home computing revolution.

Used in: Apple Il (1977), Atari 2600 (1977), BBC Micro (1981),
Commodore 64 (1982), Nintendo Entertainment System (1983)

Zilog Z80
Similar to the MOS 6502, the Z80 was created in the mid-'70s by

a breakaway group of chip designers - in this case, former Intel
engineers. Although it could run programs written for the Intel 8080,
the Z80 added many enhancements that made it more powerful and
easier to program, making it attractive for personal computers and
video games.

Used in: Sinclair ZX Spectrum (1982), Amstrad CPC (1984), Amstrad
PCW (1985), Sega Master System (1985)

Motorola 68000

With Intel’s barnstorming 8086 CPU powering the IBM PC, rival
Motorola knew it had to aim high to compete. It set out to create the
most powerful processor on the market, creating a new 16-bit chip
with cutting-edge 32-bit features. The 68000 was initially used in
high-end workstations, but as costs fell, it became the foundation of
a new generation of home computers.

Used in: Apple Macintosh (1984), Commodore Amiga (1985),

Atari ST (1985)

PowerPC

Jointly designed in 1992 by Apple, IBM and Motorola, the PowerPC

: architecture was supposed to usher in a new era of RISC computing.

M 1002 Apple moved its whole Mac platform from Motorola chips to the
PowerPC architecture, and the architecture was adopted by several

games consoles. In the end, the PowerPC architecture couldn’t keep

up with Intel’s performance, but it’s still used for some roles, under

the new name of Power ISA.

Used in: Apple PowerMac (from 1992), Nintendo GameCube (2001),

Microsoft Xbox 360 (2005), Sony PlayStation 3 (2006), Mars Rover

Curiosity (2011)

IA-64

Created by Intel and HP in 2001, IA-64 was a 64-bit RISC platform
designed to provide enterprise-class performance and scalability.
Between 2001 and 2017, Intel launched 10 generations of Itanium
processors based on |A-64, but system builders favoured the
backwards-compatible x86-64 extensions innovated by AMD, and
the Itanium line is now discontinued.

Used in: Dell Precision Workstation 730 (2001), HP ZX6000
workstations (from 2001), HPE Integrity servers (from 2001)
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specification. It also means that really large allocations
of memory aren’t available at all on the mainstream
chips - the M1 is offered with a maximum of 16GB

of RAM, while the M2 is limited to 24GB. If you want
32GB or more you need to move up to an expensive
M2 Pro or Max system (or the M1 Ultra). For
comparison, all of Intel's 12th and 13th-generation
processors can use up to 128GB of RAM.

However, because Apple’s RAM is literally
located right next to the processor logic, and
connected to it via the fastest possible fabric, its
processors can access code and data extremely
quickly and efficiently. The standard M1 boasts a
maximum memory bandwidth of 68GB/s, while the
M2 goes up to 100GB/s, and the recently launched M2
Pro and Max models go up to 200GB/s and 400GB/s
respectively. With Intel it all depends on the specifics
of the processor, the RAM and the motherboard, but
even the newest, fastest Core i9 is limited to a
theoretical maximum of 90GB/s.

What’s more, Apple uses what it calls a “unified
memory architecture”, which means that the whole
range of memory can be directly accessed by either
the CPU or the on-die GPU. This provides huge
efficiency benefits compared to a conventional PC
architecture, where the CPU and GPU each have
separate memory banks, and can’t work together on
the same data without copying it back and forth. It's
not just games that benefit, but any process that can
take advantage of GPU functions, such as video
editing and rendering.

What about AMD?

So far we've been comparing Apple to Intel, but of
course there’s a third major player in the CPU market.
AMD’s chips don’t have such a distinct identity,
however, because they use the same core x86
architecture and instruction set as Intel.

You may wonder why Intel allows its biggest rival
to use its proprietary architecture. The answer dates
back to the early '80s - IBM was interested in using
Intel’s chips in the original IBM PC, but it didn’t want
to be solely reliant on one source of silicon, so it told
Intel that it would use x86 processors only if a second
company was also permitted to manufacture hardware
under licence. AMD was thus authorised to build Intel
8086, 80186 and 80286 processors.

Later, AMD drew on this expertise to start creating
its own chip designs to rival Intel’s. The K5 and K6,
released in the late '90s, provided x86 compatibility at
a lower price than Intel’s Pentium processors. And at
the turn of the millennium, AMD grafted a whole new
64-bit processing mode on to the x86 architecture,
with enhancements to support working with larger
numbers, bigger data sets and more RAM. These
extensions were then licensed by Intel, leading to
a situation today where the two companies are
effectively reliant on each other - Intel lets AMD use
the original x86 architecture, while AMD lets Intel use
the 64-bit extensions. It’s hard to see either company
choosing to end the arrangement.

What makes AMD better than Intel?

Although AMD’s processors can run the same
programs as Intel’s, there are some key differences -
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for instance, although AMD sells its own chips, it
doesn’'t manufacture them itself; this means that it
can use whichever foundry offers the best technology.
While the first two generations of Ryzen CPUs were
produced by Global Foundries, AMD subsequently
switched to TSMC in 2019 to take advantage of

its 7nm fabrication process, and the latest Ryzen
7000-series chips use the company’s 5nm process.
That helps AMD chips spend more of their time
running at the highest frequencies, before they
need to slow down and cool off.

AMD'’s designs also frequently pack in more
performance cores than similarly priced Intel chips,
in part due to its chiplet approach. Rather than build
everything on to one die, it breaks the design down
into multiple processor cores (chiplets) that it then

PULLING ON A THREAD

From left to right:
AMD tends to

pack in more
performance cores
than Intel.

Apple’'s M2
processors offer
outstanding power
efficiency.

“Core counts can be misleading, as
both companies use multithreading
technologies that allow a single core to
service two execution threads at once.”

connects together, along with shared resources such
as the main memory cache.

Actual core counts can be misleading, because
both companies use multithreading technologies that
allow a single core to service two execution threads at
once. Matters are further confused by Intel’s recent
adoption of efficiency cores, which don’t contribute to
peak performance.

Overall, though, you normally get more multicore
processing power from an AMD chip - and to support
those cores, AMD tends to provide more on-chip
memory than Intel. While Ryzen CPUs don't put the
whole RAM allocation on the chip die like Apple’s chips,
they generally have large caches that help them keep
processing data and instructions at full speed, without
having to wait for data to be fetched from the DIMMs.

The only question is how valuable multicore
performance is. Big database servers and graphics
rendering programs may benefit hugely from parallel
processing power, but many games and desktop apps
are mostly single-threaded. In practice, you might get a
better experience with fewer, faster cores. E3
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THE BEST NEW OPEN SOURCE SOF TWARE ON THE PLANET
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BACKUP TOOL

Vorta

Version: 0.8.12
Web: https://vorta.borgbase.com

orgBackup is one of the most powerful and

feature-complete backup tools there is.

However, being a CLI tool, it comes with
alearning curve. If CLI isn’t your thing, you can use
Vorta to utilise the power of Borg through a graphical
interface, and create encrypted, deduplicated and
compressed backups without much trouble.

Vorta is available on Flathub and can be installed
with flatpak install flathub com.borgbase.Vorta .

The app might not seem very friendly when you
launch it for the first time, but it’s actually pretty
straightforward once you spend some time with it.

One of the best things about Vorta is that it
enables you to create various backup profiles.

These make it a lot easier for you to back up different
sources to different destinations.

Talking of destinations, you can use Vorta to back
up not only to a local storage device, but also to a
remote server, or on multiple remote servers, using
the same set of SSH keys, in one seamless operation.
The app can back up data to local drives and external
drives, as well as to remote servers including Borg's
own BorgBase.

Vorta includes a configurable SSH key generator,
and also has the ability to define filename or path
exclusion patterns. Once you've taken your backups,
Vorta can also help you extract, mount, delete or
prune any backups.

To take a backup, head to the Repository tab and
use the + button to point the app to the folder where
you want to house the backups. This pops up a new
window asking you to choose the location for the
backup repository, along with a passphrase and
encryption type.

Then head to the Sources tab and use the +
button to add the files and folders you want to back
up. You can also specify the aforementioned exclude
patterns here to ignore backing up certain files and
folders. Once everything’s in order, hit the Start
Backup button to take your first backup.
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Mayank Sharma

might have eyesight that
is not what it was, but he
still has his eye on the ball
when it comes to picking
the best open source
software out there.

rmLint

| Worta for Borg Backup — "

| Current Profile:  Impartant files - +#~F 5 B

Repository  Sources  Schedule  Archives Misc
| @ schedule

Backup schedule: Manual only

Backup dai
-+
Missed backups: (@@ Run ke
Mext Backup: Thursday, M
F Hetwark

sistency check complete, ne problems faund

The app also has a comprehensive scheduler that you can use to define
schedules for automatic backups.

LET'S EXPLORE VORTA...

L r
l - o x
Cu 3 Profile:  Important files ~ |+ A0
Repository  Sources  Schedule  Archives Misc
Repasitory: . fhome/bodhifbackup - |+ 5 EE}
2 For simple and secure backup hosting, try BorgBase.
S5H Key: * 4

Lompression:

LZ4 (modern, def;

Start Backup [Default] Backup finished

[Default] fhomelbodhi/Pictures/abu-dhabl/20191003_080043 jpg (A)

3 Select sources
Switch to the Sources tab and add the
files and folders you want to back up.

1 Add and select profiles

Use the + icon here to create different
backup profiles, which then appear in the
pull-down list.

Define a schedule
4 The Start Backup button takes backups
as soon as you click on it. You can switch to
the Schedule tab to define a schedule for
automatic backups.

2 Configure repository

You can either point the app to an
existing repository or create a brand new
one to get started.
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WEB BROWSER

Mullvad
Browser

Version: 12.0.4
Web: https://mullvad.net/en/browser

e're big fans of the Tor browser. It's become

the go-to option for the privacy-conscious

thanks to its ability to conceal the user’s
identity, physical and digital, by rerouting connections
to volunteer-run encrypted servers across the world.

Tor’s developers have collaborated with the Mullvad
VPN service to create a privacy-centric browser that
doesn’t use the Tor network, yet extends the privacy
advantage of the Tor browser. To install the Mullvad
browser, download the latest version and extract it with
tar xf mullvad-browser-linux64-12.0.4_ALL.tarxz.
Head to the extracted directory and fire up the browser
with ./start-mullvad-browser.desktop .

Mullvad appears like a normal web browser, and you
use it as such as well. By default, it comes with private
mode enabled, which means it won’t preserve cookies
between sessions. It also discards the list of visited
pages, search bar entries and any cached web content.

Elsewhere on the BEC

Mark Cavendish, one of Britain's most successful cyclists, will retire at

the end of the season. E

In 2021 he equalled the legendary Eddy Mercke's record of 34 Tour de
France stage vichones.

You don't have

to be a Mullvad
VPN user to

use the Mullvad
browser, although
its developers
recommend using
it together with

a VPN service for
further privacy.

Interestingly, Mullvad isolates cookies in separate
cookie jars so trackers cannot connect to each other,
preventing them building a digital persona of the user.

Furthermore, the browser also helps you hide
personal data and online activity by concealing your
metadata. It also assigns all its users with a similar
digital fingerprint by hiding clues like screen resolution,
WebGL and common APlIs, and restricting fonts.

To further reduce your digital footprint, Mullvad
integrates only a few vital plugins, such as the popular
ad-blocker uBlock Origin. One of its most interesting
features is dubbed New identity, which essentially zaps
all cookies immediately without closing the browser,
making it virtually impossible for trackers to track you.

WIKIPEDIA READER

Wike
Version: 2.0.1
Web: https://hugolabe.github.io/Wike/

f you love Wikipedia, you can use Wike to

access it from the comfort of a distraction-

free desktop app, along with extra features
and better integration than you get with a web browser.

The app is available on Flathub, and can be installed

with flatpak install flathub com.github.hugolabe.
Wike . Once installed, you can launch it from the
distro’s Applications menu or with flatpak run com.
github.hugolabe.Wike .

Wike has an intuitive interface, which also very
helpfully offers several colour schemes such as Sepia,
Dark and Light. Furthermore, the app also enables you
to customise various aspects of the interface, including
the spacing and fonts, to make the reading experience
more comforting.

Articles within Wike work and behave pretty much
as they do on the Wikipedia website. Clicking on a link
in an article takes you to it within the app. Furthermore,
you can also enable link previews, after which you're
able to hover over internal links to get an excerpt and
an image preview of the link.
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Wike has a multi-tabbed interface and supports Wike has
over 300 languages. Some of the features that make impressive search
it more useful than browsing Wikipedia with a web abiliiesand
besides Wikipedia

browser is its ability to bookmark articles in custom
lists, as well as the history of recent articles. Wike also
has impressive search abilities and provides relevant
suggestions to help you find new content.

We also like the custom Table Of Contents side
panel that helps you quickly scroll through the various
sections of an article. From here, you can also access
links to the same article in other languages, and more.

On the downside, the app lacks the ability to cache
articles for offline reading. However, it does let you
export articles as a PDF via its Print options.

can also search
within the articles.
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FILE ENCRYPTION

CryFS

Version: 0.11.3
Web: www.cryfs.org

ryFS is an encryption tool for safeguarding all
files, especially in the cloud. It's easy to set up,
runs in the background, and works well with
popular cloud services such as Dropbox and OneDrive.
It is available in the official repos of Debian and
Ubuntu distros, and can be installed with sudo apt
install cryfs . Users of other distros can install it via
HomeBrew (HotPicks, LXF303) with brew install cryfs.
Once installed, you can create an encrypted
directory with something like cryfs basedir mountdir .
The command asks you some questions about the
configuration of your encrypted directory. You can
safely go with the default options. You're also
prompted for an encryption password.
Once the directories have been mounted, you
can modify the content inside the mountdir directory.
CryFS then encrypts them and stores the encrypted
data in the basedir directory. If the corresponding
directories don't exist yet, CryFS offers to create them.
The unencrypted content of mountdir will never be
stored to the hard disk, so everything on your hard disk

HOTPICKS

odhi@fedora:-

to create it?

. Do you want to create it?

y. This can take some time...done

time)...done

is encrypted. To unmount the encrypted directory,
specify the mount directory (mountdir in this case)
type, such as cryfs-unmount mountdir .

When CryFS isn’t running, you won't be able to
access your encrypted data, and the contents of
mountdir will be empty. On the other hand, while the
basedir won’t be empty, its contents will be encrypted
and cannot be read.

Although CryFS can also be used to just encrypt
files locally, its main purpose is to be used together
with cloud storage providers such as Dropbox. It should
work well together with any cloud storage provider that
uses a local synchronisation folder. To upload the
encrypted files, make sure you put basedir inside the
folder that’s synchronised with the cloud service.

In addition to the
file content itself,
CryFS ensures
that no data,
including directory
structure, and
metadata, leaves
your computer
unencrypted.

DISK CLEANER

rmLint

Version: 2101
Web: http://rmlint.rtfd.org

fyou're like us, the only thing that collects

more lint than the washing machine is your

distro. RmLint is a CLI tool that can traverse
the filesystem and identify all kinds of digital lint
clogging up the installation, including duplicate files
and directories, broken symbolic links and more.

Many major Linux distros already package rmlint. On
Debian-based distros like Ubuntu use sudo apt install
rmlint , while on Fedora use sudo dnf install rmlint.
To put it to use, simply type rmlint in the terminal.

This scans the current working directory, identifies
the lint, and lists it all in the terminal. It also prints a
summary of the total files scanned and the size of the
duplicate files, along with other details.

Note that the command doesn’t delete these files
per se, but rather generates executable output, such as
JSON or shell scripts that you can use to delete the files.

By default, the command writes a shell script named
rmlint.sh that contains the shell commands to remove
duplicates and other lint. Before running the script,
it's always advised to first review the content of the
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rmlint -g

Q

{ ignored il

found

Matching ( o scan 1in

In total
This eqg
othe

Scannin

rmlint.sh script (by opening it in a text editor) to check
what it plans to delete and make any edits as necessary.

When sure it’s good to go, let it rip with ./rmlint.sh.
The script asks for confirmation, then deletes the lint,
before self-destructing, Mission Impossible-style.

Like all good CLI tools, rmlint has a good repertoire
of options, and it’s a good idea to spend some time
reading through its man page to explore them.

For instance, you can ask it to only check files
between 500MB and 2GB with rmlint --size 500M-
2G . Similarly, you can ask it to only check files that are
larger than 10MB with rmlint -s 10M .

files,

When scanning
a large directory,
instead of a
scrolling list of
files, you can ask
rmlint to instead
show a progress
bar with the -g
switch, such as
“rmlint -g".
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Al IMAGE GENERATOR

Imaginer

Version: 0.2.0
Web: https://imaginer.codeberg.page

| image generation is all the rage these days.

Using Imaginer, you can call upon the power

of image-generation Al algorithms to cobble
up some creative artwork right from your desktop.

It's available in the repos of some distros, but it’s best
to grab the distro-agnostic version from Flathub with
flatpak install page.codeberg.Imaginer.Imaginer .

The app has a straightforward interface. To call on
the services of the Al maestro, enter keywords or text
prompts in the Prompt field, and hit the Imagine button.
The app ferries the prompt to the Al image-generation
service, which works its magic and produces an image.

You can refine things by adding a negative prompt.
This extra set of keywords informs the Al image-
generation engine about details not to generate. For
instance, type low quality in the negative prompt to
ensure the engine only generates high-quality artwork.

You can also ask the app to automatically save any
generated imagery, specifying a location in the Save
Location section. It's a good idea to define the location
before you generate an image because the app offers

Think of the
prompt and the
negative prompt
as the dos and
don'ts for image
generation.

11}

Imaginer - o

banana ithemed arm chairs

ot woad|

Options

& Pictures

Save Location

no mechanism for manually saving an image after it has
been generated.

One of the best aspects of Imaginer is that it’s not
limited to just one Al image-generation engine. You can
choose from a plethora of services including Open Al,
Stable Diffusion, Analog Diffusion, Anything, Portrait
Plus, Nitro Diffusion, Open Journey and Waifu Diffusion.

Head to Preferences from the hamburger menu to
enable the service you want to use. Once enabled, you
can select the service from the Providers list.

ASCII IMAGES

Letterpress

Version: 1.3.0 Web: https://gitlab.com/
gregorni/Letterpress

SCIl art has lost its sheen, and its popularity

isn’t what it used to be back in the days of

dialup internet and BBS (alright granddad!-Ed)
but it still has fans. As ASCII aficionados will recall,
generating ASCIl images took a lot of time and effort.
Letterpress lets you relive those glorious days, without
the sweat, by turning your pictures into ASCIll images.

The app is available on Flathub and can be installed

with flatpak install flathub io.gitlab.gregorni.
ASClIIImages You can then run it from the distro’s
Applications menu or with flatpak run io.gitlab.
gregorni.ASClIImages.

Letterpress gets its powers from jp2a, which is an
ASCII converter engine. You can use it to convert any
JPEG or PNG image into ASCII art.

Working with the app is pretty simple. Just load any
photo from your computer into Letterpress, either with
the Open File button and navigating the filesystem or
just dragging and dropping an image into the app’s
interface. Letterpress then works its magic and spits
out an ASCII version of the image in mere seconds.
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Letterpress
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Cutput Wit

Guess the image
competition! Let
us know what
you think it is and
we'll send you our
complimentary
compliments!

Once this is done, you can choose the width of
the ASCII characters from the bottom bar, before
downloading the result to a TXT file. The app also
offers the option to save it to the clipboard, from
where you can paste it anywhere you want.

While using the app is pretty straightforward,
getting a meaningful image is a lot more cumbersome.
Letterpress works as advertised and replaces the
pixels in the original image with one of the 128 ASCII
characters. However, depending on the complexity of
the source image, the resulting ASCIl image doesn’'t
always make sense. For some images, increasing the
width of the image does the trick and makes the
output visually appealing.

www.linuxformat.com



CHESS GAME

cli-chess

Version: 1.0.0 Web: https://github.com/
trevorbayless/cli-chess/

his one comes courtesy of one of our readers

who has created a terminal chess game called

cli-chess. The game is developed around a
chess engine that supports offline playing of not just
the regular chess game, but also several Lichess
variants, including Crazyhouse, King of the Hill, Three-
check and more. Furthermore, you can use cli-chess to
play with other players online on the Lichess.org
server, and also stream games from Lichess TV.

The game is written in Python and can be installed
using the Pip package manager with pip install cli-
chess. Once it’s done, type in cli-chess to begin
playing. You can use the keyboard to navigate the
menu and select the variant you'd like to play. After
making your selection, press F1 to begin the game. By
default, the game initiates the standard chess game
against the computer.

Once inside the game, you can’t move the pieces
with the arrow keys or your mouse. Instead, you have
to use either SAN (standard algebraic notation) or LAN
(long algebraic notation) to make moves, such as c6

Games HOTPICKS

bodhi@fedora:~ — fusr/binf/python3 /home/bg

Fairy-Stockfish Lvl 1

A A
A A
e Bc B
XA We X aX bodhi

Move:l
(pawn to C6), Be2 (bishop to E2) or Nxe7 (knight You can increase
captures the piece on E7). To help you make the the size of the
move, the game mentions the coordinates by the e (et

. order to make the
side of the board. board bigger.

In order to play against other players online, you
first need to create an API token for your Lichess
account, and then pass it to the game to help it
authenticate with the service. Fire up your browser
and log in to your Lichess account, and then follow
the link on the project’s website to generate a
Lichess API token for cli-chess to authenticate with.
Finally, copy the token and pass it on to the game
with cli-chess --token <your-token>.

AMUSEMENT PARK SIMULATOR

OpenRCT2

Version: 0.4.4
Web: https://openrct2.io

ho hasn’t thought of owning an amusement

park? That’s exactly what you can do with

OpenRCT2. The game puts you in charge of
building and maintaining your very own park.

You can easily install the game using the official
Applmage atop any Linux distro with flatpak install
flathub io.openrct2.0penRCT?2.

OpenRCT2 is an open source re-implementation of
RollerCoaster Tycoon 2 (RCT2). It attempts to provide
everything from RCT2 as well as many enhancements
and additional features. It also needs files from the
original RollerCoaster Tycoon 2 (E7 on GoG) or
RollerCoaster Tycoon Classic in order to work.

If you have a GOG version of RCT2, you must install
Innoextract to extract the contents from the installer.
This is available in the official repos of most distros and
can be installed with sudo dnf install innoextract on
Fedora and sudo apt install innoextract on Ubuntu.

Create a folder for the extracted files and move the
RCT2 installer executable inside it. Use Innoextract to
dump the contents of the installer executable, such as

www.techradar.com/pro/linux

¥
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£

OpenRCT2isn't
difficult to master,
but could prove

innoextract setup_rollercoaster_tycoon2_2.0.0.6.
exe . When you launch OpenRCT2, you're asked for

the location of the RCT2 installation, so you should to be a little
point it to the contents in the extracted folder. challenging for
The game involves building and maintaining an anyone who hasn't

amusement park with attractions, shops and other played RCT2.

facilities. Your objective is to lay it out such an way
so as to entertain the guests and turn a profit.

It allows for two types of gameplay modes. In the
Scenario mode, players must complete a certain
objective in a specified time limit, while in the
Sandbox mode, you have more flexibility and can
build your amusement park with no restrictions.
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CPU CONTROLLER

Boost
Changer

Version: 5.0.2 Web: https://github.
com/nbebaw/boostchanger

oost Changer is a simple app to help you alter

your processor’s frequency. It initially worked

only on Intel CPUs, but the latest release can
also alter the frequency of AMD processors.

It is available as a distro-agnostic Applmage. You can

grab the latest release from its website, then give it
executable permissions with the chmod command,
such as chmod +x boostchanger-5.0.2.AppImage .
Then double-click the Applmage or fire it up from
the terminal with ./boostchanger-5.0.2.AppImage .
The app has a simple interface. The landing page is

a dashboard that displays all kinds of information about

your installation, such as the distro name, running
kernel version and uptime, plus details about hardware
including the CPU, memory, disk type, size and vendor.

The real magic happens in the CPU Settings section,

which you can switch to from the navigation menu
on the left. From here you can choose between four

Boost Changer — o %
o Intel
‘e
. .
Power Save Balance Performance Ultra
predefined self-explanatory modes: Power Save, Use Boost Changer

Balance, Performance and Ultra.

Note that even though the app doesn’t need root
privileges to run, as soon as you select a mode, a
pop-up window asks for the super user password.
The Energy Performance parameter then changes to
reflect the current enabled mode.

The developers point out that Boost Changer isn’t
designed to replace other battery-life-optimising
utilities such as TLP and PowerTOP. Instead, the app
can be thought of as a graphical front-end for quickly
altering the clock speed of the CPU using the sysfs
pseudo filesystem. Also note that the app currently
only works on real CPUs, and not on virtual hardware.

to alter the clock
speed of your
CPU in order to
either maximise
performance or
save energy.

PDF EDITOR

Version: 1.1.1 Web: https://scarpetta.
eu/pdfmixtool/

f you work with PDF files, PDF Mix Tool is a
wonderful utility to have in your repertoire.
The app enables you to perform common

editing operations on PDF files, such as merging two or

more PDF files, changing the orientation of the pages

inside the PDF, extracting pages or images from a PDF,

and a whole lot more.

PDF Mix Tool is available in the repos of most distros.

Users of Debian-based distros such as Ubuntu can
fetch it with sudo apt install pdfmixtool , while those
using Fedora and its derivatives can use sudo dnf
install pdfmixtool to install the app. If your distro
doesn’'t have the latest version of the app, you can
also fetch it from either Flathub or the Snap Store.
The app has a fairly intuitive interface. All the
supported operations are listed in the left-hand
column. Begin by selecting the operation you are
interested in. Depending on the selected operation,
you see the relevant options on the right-hand panel.
For instance, if you select the Merge PDF Files
option, the app then asks you to point it to the PDF
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files you want to merge. After adding in all the files in aditon fo
you want to merge, you can rearrange their order by alotsr!;f\ ZIEES'
using the Move Up and Move Down buttons. When zse the app to

you're done, hit Generate PDF to create the new
combined PDF.

Similarly, to extract pages from a PDF, select
the Extract Pages option, point the app to the
relevant PDF file, and then select the pages you
want to extract. You can save the extracted pages
as individual PDF files or as a single PDF. The Delete
Pages option works in the same fashion, but instead
zaps the specified pages.

Another interesting option is the Pages Layout
section, which you can use to alter the orientation
of the pages inside a PDF. E3

convert a PDF file
into a booklet.

www.linuxformat.com



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

We're always looking for people with coding skills to volunteer to run
a club at their local primary school, library or community centre for an
hour a week.

You can team up with colleagues, a teacher will be there to support
you and we provide all the materials you'll need to help get children
excited about digital making.

There are loads of ways to get involved!

So to find out more, join us at www.codeclub.org.uk




CODING ACADEMY

Credit: https://codewith.mu

Code your own Python
text adventure

Nate Drake guides you through creating your own interactive text
adventure with the power of Python, starting with the basics...

EXPERT

Nate Drake
wants to
dedicate this
series to his dad,
who once told
him that no one
was ever going
to pay him to sit
around and play
video games.

To download
all the code
samples for
part one of this
series, open a
terminal and
install Git via
sudo apt-get
install git.
Next run git
clone https://
github.com/
azuregate/
Ixfpython
textadventure.
git. The files
download to
the ‘Ixfpython
adventure’
folder in your
home directory.

hose of us old enough to
T remember the '70s and
early '80s know that

games were graphically very
uninspiring then. Not to mention
the fact that personal computers

Crowther used
the layout of

the Bedquilt
cave systemin
Mammoth Cave
National Park for

T
QUICKTIP

were still prohibitively expensive. Colossal Cave

In 1975, MIT student William
Crowther took some time out of
his busy schedule developing
ARPANET to create a text
adventure game he could play with
his kids. Although it wasn’t the first
of its kind (that honour belongs to
1973’s Hunt the Wumpus), Colossal
Cave Adventure quickly spread
over the early internet after heavy modifications.

The basic premise was the same as any text
adventure, in that you entered commands, such as
the cardinal points of the compass (N, S, E and W), to
move between areas, and interact with items, traps
and monsters in a bid to win through to the end with
maximum points.

Younger readers may find it difficult to believe
that people actually still do this for fun. In fact, IF
(interactive fiction) has never been more popular. The
annual XYZZY Awards even offer prizes to those who
code the very best text adventure games.

In this four-part series, we plan to take you through

the basic steps of creating your own text adventure
game using the Python 3 programming language.
The good news is that since it’s text-based, you won’t
need a degree in Photoshop wizardry. It's also a great
programming project for getting started with Python,
as well as developing clean coding practices.

If you're a Linux user, there’s more good news,
because support for Python 3 is almost certainly
already built into your distro. You can just type python3
via the terminal to get started.

Still, this isn’t the easiest way to code and run
Python scripts, so we've used the Mu Python

Adventure.
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interpreter instead. It’s available in the Ubuntu software
centre and it offers a quick and easy way to run scripts.
Mu’s also available for the Raspberry Pi.

Starting with how not to do it...

In the first part of this guide, we're going to focus on
getting set up and world-building. In other words, you
will learn how to create rooms in your underground
cavern, dungeon or mystical world, as well as navigate
between them.

It's very easy to imagine that this is a lot easier
than it is. For instance, try pasting this script into your
Python interpreter and running it:

print(“Which way will you go?”)
action_input = input(‘Action: ‘)
if action_input=="n"

print(“To the North, you see the skeleton of a dwarf
holding an axe.”)
elif action_input =='s":

print(“To the South, you see an antique wooden chest.
It's locked.”)
elif action_input ==‘e":

print(“You see entrance to the cave where you
arrived earlier. The gate is locked.”)
elif action_input == ‘w"

www.linuxformat.com
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CREDIT: https://ggarral3.github.io/ifmapper/en/start.ntml#WhatlsIFMapper

print(“To the west you see an iron grille set into the
wall.”)
else:

print(“You cannot go that way.”)

If you're using Mu, remember that you need to save
code with a valid filename, such as testl.py, before you
can run the script.

In order to break this code down, the print
command is being put to fine use here. Setting the
variable action_input then matches any of the lower-
case letters n, s, e or w so that the script prints out
a description of the new room.

The elif command is Python’s shortened version
of ELSE IF, which simply means if the input doesn’t
match, to carry out another query. If you don’t input a
valid direction, this script just tells you, ‘You cannot go
that way.’

While you can code an adventure in this way, it will
cause headaches later on. Firstly, you are probably
going to want to have more than five rooms. This
means you'll have to include more lines of print and

elif commands to describe each one. Most text
adventures also allow you to interact with the room in
some way. What if you want to pick up the axe or try to
open the gate?

Since you're probably going to want to do other
things besides drift between rooms in future, it's best
to define movement as a specific function. You can
create functions using the def command in Python.
The syntax is quite simple, for example:

def hello_world():

print(“Hello World”)

You can then call this function by just inserting

hello_world() anywhere into your script.

As things stand, this script simply exits gracefully as

soon as you've moved to one room. Luckily, Python lets

you use the while command to loop code, which you

» MAPPING YOUR WORLD

Text adventure CODING ACADEMY

Mu 103 -testlpy
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to the wall.”)

N, you sea the skeletom of a dwarf holding an axe

can insert into your new move function: Mu is an excellent

def move(): Python tedito(;. You
nt(“Whi ; " can write and run
piqt( TWh1ch way will you go?”) code From within
while True:

the program. Make
action_input = get_player_command() sure to save first.
ifaction_input in [‘n’,‘N']:
print(“To the North, you see the skeleton of a dwarf
holding an axe.”)
elif action_inputin ['s’,‘S']:
print(“To the South, you see an antique wooden
chest. It's locked.”)
elif action_input in [‘e’, ‘E']:
print(“To the East, you see entrance to the cave.”)
elif action_input in ['w’, "W']:
print(“To the west you see an iron grille set into
the wall..”)
else:
print(“You cannot go that way.”)
def get_player_command():
return input(‘Action: ‘)
move()
This version of the code is a slight improvement.
There’s now a defined function for moving. Players can

build-essential
libfox-1.6-dev ruby-

Back in the day, budding
game designers would

create the maps for their text
adventures using graph paper
and a lot of patience. You're
welcome to try this if it tickles
your fancy, but there are more
modern alternatives.

One of these is IFMapper
(https://tinyurl.com/
ifmapper). This handy tool
enables you to plot individual
rooms, map routes between
them and even list a room
description and items.

Doing this now will give you
a much clearer idea of how
to code the game later on.
IFMapper’s written in Ruby, so
to get started, run sudo apt-
get install ruby in the terminal.

Install the dependencies by
running sudo apt-get install

www.techradar.com/pro/linux

dev libxrandr-dev
then install
IFMapper itself
with sudo gem
install ifmapper .
You can now run
the program at any
time by typing
IFMapper into
the terminal.

Once the
program launches,
go to File > Save
and give your map

a memorable name.

Click on any box in the grid

to create a New Location.

Double-click it to change the

name, such as Main Cavern.
You can use the other tabs

to add a list of items in the

7 e e Map fedem e

aletlels] ) 2wl | @la] 4 B

<|= H s H s 5 0 :Zlﬂ;
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| Tools such as IFMapper enable you to easily plot out the areas and rooms in your game.

by clicking on it and then
pressing Del.

If you need some
inspiration, go to File > Open
and check out the maps
directory for some examples.

room (if there are any), as
well as a description. Click
the dotted lines between
rooms to represent a route
between them. You can
delete a route or room simply
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CODING ACADEMY Text adventure

If you prefer
not to install
extra software,
the terminal
on most Linux
distros can

run Python
perfectly well.
To execute a
script, just use
the python3
command

plus the
filename, such
as python3
adventurel.py.

QUICKTIP

now enter directions in upper or lower-case. After
you've made a move, the game asks where to go next.

A touch of class

Now that you have your movements down pat, it's
time to start doing some world-building. This is where
Python comes to the rescue through its use of classes
and objects.

A class is best described as a kind of blueprint
that allows you to define objects. A class defines the
attributes a method can have. For instance, each room
in your adventure will be in a specific location and have
a specific description. To get started, define the room
class by placing this code at the top of a new script.

class room:
def _init_ (self, number, name, description, exits):
self number = number
selfname = name
self.description = description

Now you've defined the room class, you can actually

list a specific room below it, for example:
room]l = room(1, “Main Cavern”, “You are standing in a
dark cavern. You hear the sound of dripping water.”)

You can now interact with the object attributes from
within your script using the format object.attribute . For
instance, try adding these lines at the end of your code
to see the name of the room and its description:

print (rooml.name)
print (room1l.description)

This is fine for providing a description of the very
first room, but what about when you move to others?
Once again, classes and objects can come to the
rescue. Return to the top of your script and create a
player class below the room oneg, as follows:

» KEEPER OF THE KEYS

class player:
def _init_ (self, name, currentroom):
selfname = name
self.currentroom = currentroom
Now you can change the player’s location - to
rooml, for example - and display the name and
description for that room. Just add these lines to
the bottom of your script and run it:
player.currentroom = rooml1
print(player.currentroom.name)
print(player.currentroom.description)
Try adding other rooms besides rooml. Next try
adding these lines to the end of your script:
Player.currentroom = room1

def move():
print (player.currentroom.name)
print (player.currentroom.description)
print(“Which way will you go?”)
while True:
action_input = get_player_command()
ifaction_inputin ['n’,'N']:
player.currentroom = room?2
move()
elif action_inputin ['s’,'S']:
player.currentroom = room3
move()
elif action_inputin [‘e’,'E']:
player.currentroom = roomé4
move()
elif action_input in [‘'w’,'W']:
player.currentroom = room5
move()
else:

No text adventure would be complete without having the
player negotiate locked doors. To get started, first create a
key class at the top of your script:

class key:

def __init_ (self, keyusedesc, keyroomdesc, keyexits):
self. keyusedesc = keyusedesc
self keyroomdesc = keyroomdesc

self keyexits = keyexits
You should also update the room class to have an optional
key attribute self.key. The player class also needs to be
updated with their own self.keyring attribute, so the script can
check if they have the right key for this room. You can now
create a specific key object below where the exits are defined:
redkey = key(“You use the red key to unlock the gate.”, “You
see the entrance to the cave where you arrived earlier. The
red gate lies open.”, [None,None,roomé,rooml1])
You can now add:
roomé key =redkey
player.keyring = [None,None,None,None,redkey]
Finally, you need a function to check whether a key’s
required for the current room and to use it if so:
def checkkeys():
currentroom = player.currentroom
if currentroom.key != None and currentroom.key in player.
keyring:
print(currentroom.key.keyusedesc)
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to unlock the door

Famous text adventure games, such as Zork, have locked doors, making you
either find the right key or another way in.

currentroom.description = currentroom.key.keyroomdesc
currentroom.exits = currentroom.key.keyexits
currentroom.key = None

checkkeys()

If the player has a key for a room, they’ll see a message
saying they’'ve used the key. The room description and exits
are also updated accordingly.

You can find a full example of this script at https://tinyurl.
com/Ixypythontestmove4/.

www.linuxformat.com

CREDIT: https://www.pcjs.org/software/pcx86/game/infocom/zorkl/



Although this script doesn't appear any different to players, under
the hood it's using the ‘room’ class to load new areas.

print(“You cannot go that way.”)

def get_player command():
return input(‘Action: ‘)

move()

As you can see, the game begins by placing the
player in rooml (Main Cavern). The newly tweaked
move function displays the current room name and
description before asking you where to go.

Once you choose a direction, move changes the
player’s location to another room, then reloads the
move command to read out the name and description
of that room. Try running the script and moving
between rooms so you can see the code in action.

You can download an example of this script from
https://tinyurl.com/Ixfpythontestmove2/.

Where's the exit?

You may have noticed that even with our room and
player objects nicely defined, you can still move from
any room to any other. You can get around this by
updating the room class to have clearly defined exits:
class room:
def _init_ (self, name, description, exits):

selfname = name

self.description = description

self.exits = exits

This means when you define your room object, you
also need to list the exits for them. You can do this
using a list of values. Set them to None for now:

rooml = room(l, “Main Cavern”, “You are standing in a
dark cavern. You hear the sound of dripping
water.”,[None,None,None,None])

We do this because Python can’t recognise objects
until you declare them in the script. Once you've listed
all the rooms, you can then add the exit rooms. There
are four different list values to represent the four
points of the compass (N, S, E and W), for example:

rooml.exits = [room2, room3, room4, room5]

The exits attribute now shows that the player can
go north, south, east and west into room2, room3,
room4 and room5 respectively.

You can then update the move function to check
for valid exits:

def move():
print (player.currentroom.name)
print (player.currentroom.description)

Text adventure CODING ACADEMY

print(“Which way will you go?”)
while True:
action_input = get_player_command()
if action_input in [‘n’,'N’] and player.currentroom.
exits[0] != None:
player.currentroom = player.currentroom.exits[0]
move()
elif action_input in ['s’,‘S’] and player.currentroom.
exits[1] != None:
player.currentroom = player.currentroom.exits{1]
move()

elif action_input in [‘e’, ‘E'] and player.currentroom.

exits[2] = None:
player.currentroom = player.currentroom.exits[2]
move()
elif action_input in ['w’, "W’] and player.
currentroom.exits[3] |- None:
player.currentroom = player.currentroom.exits|3]
move()
else:
print(“You cannot go that way.”)

def get_player command():

return input(‘Action: ‘)

The function has been modified so that when the
player inputs a command, this must not only be a valid
direction (N, S, E or W), but the corresponding exits
value for the current room must be another room. If so,
then the player is taken there.

You can download an example of this script with
exits set up for all five rooms from https://tinyurl.com/
Ixfpythontestmove3/.

Dropping off the map

By now, believe it or not, you've learned almost all the
essential code to create your very own Python text
adventure. The remaining parts of this series will make
good use of the code you've seen so far to allow your
player to interact with items, fight the bad guys and
even add some simple graphics.

If you run into any errors in your interpreter, make
sure all your variables and commands are correctly
spelled. Python also places great stock in indented
code. If you're still having difficulties, feel free to
download and run a copy of all the code so far from
https://tinyurl.com/Ixypythontestmove4/. E3

®

testmavewitheoamexts oy

013~ testmovewkhromasits o

4

©000000

!
QUICKTIP

For simplicity,
we've placed

all the code for
the game in one
simple script.

A competent
Python
programmer
would probably
splita game
into several
files then call
on them from
the main script.
Read more

at: https:/
docs.python.
org/3/tutorial/
modules.html

By adding the
‘exits’ attributes to
the ‘room’ class,
you can specify
which rooms

can be accessed
from others.

» OUR SUBS SITE IS AN ADVENTURE! Subscribe now at http://bit.ly/LinuxFormat

www.techradar.com/pro/linux
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CODING ACADEMY Rich library

Credit: https://github.com/Textualize/rich

Spice up your

Subscribe on
page 16 to

daccess past

issues!

Python

console applications

Matt Holder demonstrates how to use the Python Rich library
to add formatting to your console applications.

Matt Holder
has been a

fan of the
open source
methodology
for over two
decades and
uses Linux and
other tools
where possible.
In his spare
time, he enjoys
listening

to music

and reading.

The code can
be downloaded
from https:/
github.com/
mattmole/
LXF303-304-

QUICKTIP

Python-Rich
S

n part two of our series on the Rich library,
n we are working through how to split our

terminal application into sections, using
layouts, outlining information with panels, rendering
links and markdown, and using the helper log function
to render logs with the time the message occurred.

Each of the code samples below can be run
separately or in one file, and they are also available
from GitHub (see the Quick Tip). If you didn’t catch last
month’s tutorial, the library can be installed using the
following command from a terminal: pip install rich .

We use Visual Studio Code - it's an excellent way to
develop, debug and run code; follow the instructions at
https://code.visualstudio.com/docs/setup/linux. When
creating files in VSCode, make sure that any files are
saved with a .py extension. Files can be run by pressing
Ctrl+F5. If developing using another text editor, once
the files have been saved, they can be run by entering
python3 FILENAME.py in the terminal.

First, let’s look at the logger function. This sample
code uses a combination of the built-in Python logging
functionality and functionality from the Rich library,
which colour codes the output based on severity.
Create a file called logTest.py and enter the following:

import logging

from rich.logging import RichHandler
FORMAT = “%(message)s”
logging.basicConfig(

level="NOTSET”, format=FORMAT, datefmt="[%X]",

handlers=[RichHandler()]

)

log =logging.getLogger(“rich”)
log.debug(“Hello, World!")
log.info(“Hello, World!”)
log.warning(“Hello, World!")
log.error(“Hello, World!”)

Here we first import the required libraries. On the
next line we define the format of each log message,
which is to simply write the message itself. On the next
line, we configure the logging system to display the
message in the defined format, display the date with
it and use the Rich logging function to display the
message. Before writing log messages, we need to
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sebritie

Examples of our code. Note how text can be coloured, as we saw last
month, and links can be clicked on with Ctrl+click.

create a logger object and then we reference it when
writing log messages. Save the file and run it; you will
see messages in green, blue, orange and red.

Now let's move on to the justify options to change
where text is rendered. Create a file called justify Text.
py and enter the following code:

from rich.console import Console

console = Console(width=100)

style = “italic white on blue”
console.print(“Title of the script”, style=style,
justify="center”)

console.print(“”)

console.print(“Line one of output”)
console.print(“Line two of script “*10)

In this sample, we first import the necessary
functions before defining a console object, which is
where we print everything. We determine that the
width should be 100 characters. Next we define a style,
a preset built into the Rich library Then we call the
console.print() function. This ensures that the console
object is used to display any messages. When calling
the print function, we are writing our message, then
defining the style to be used. Finally, we call the justify
argument to centre the text (notice the US spelling in
the code). On the final three lines of output, we write a
blank line, then another line, before repeating the final

www.linuxformat.com



» LIVE UPDATES

Rich library CODING ACADEMY

Everything we've investigated
so far in this series of articles
has been formatting static
content. The Rich library also
has functionality to allow live
updates of the screen. This
could be used to count the
number of files in a folder,
keep track of a copy
operation, or maybe make
sure that hard drives don’t get
filled up while downloading
large files. Create a file called
liveTable.py and add the
following code:

import random
import time

def generate_table():

table = Table()

randint(2, 6)):

*100
table.add_row(

message 10 times. Run the code and you will see
output on the screen.

Our third example looks at the use of panels. These
can be used to outline renderable items, such as tables,
text and markdown. Create a file called renderPanel.py
and enter the following code:

from rich import print

from rich.panel import Panel

import os

print(Panel(“Hello, [red]World!"))

textToDraw = “[yellow]Line one of the script[/yellow]”
+ os.linesep

textToDraw += “[green]Line two of the script [/
green]”*10+os.linesep

textToDraw = textToDraw[0:-1]

textToDraw += “Visit my [red][link=https://www.
linuxformat.co.uk]blog[/link]!"

panel = Panel(textToDraw)

panel.title = “Title”

paneltitle_align = “left”

panel.subtitle = “Subtitle”

panelsubtitle_align = “right”

print(panel)

After importing the libraries we need, we use the
print function to display the argument to the screen.
This consists of the Panel function, which itself takes
a message as the argument. Next we define a variable
called textToDraw, which contains a number of strings,
separated by your operating system’s return character
(note the use of os.linesep). On the third line of adding
information to the textToDraw function, we return all
but the final character, using the slice operator to
remove the final space character. Next, we add another
line, with a link to the Linux Format website. Then we
create a panel object and pass the textToDraw variable
as an argument. The next four lines set title, subtitle
and alignment, before we print this panel to the screen.

Lastly, let’s investigate how to read in markdown
from a file and display this along with some other
information in a layout. We'll split the screen into two
rows and the bottom row will have two columns. Create
a file called printLayout.py and add the following code:

from rich.table import Table
from rich.live import Live )

“""Make a new table.””"
table.add_column(“ID")
table.add_column(“Value”)
table.add_column("“Status”)

for row in range(random.

value = random.randomy()

f"{row}”, f"{value:3.2f}",
“[red]ERROR” if value < 50
else “[green]SUCCESS”

draws a table and populates it
with random values. Instead
of random values, see the
previous ideas for what could
be coded. Next we use the
with functionality to create an
object called live, which is of

return table
with Live(generate_table(),
refresh_per_second=4) as

live: type Live. We then use a for
for _in range(40): loop to update the table 40
time.sleep(0.4) times. Whenever the live
live.update(generate_ object is updated, we call the
table()) generate_table function to

In this sample, we import
the necessary libraries then
create a function, which

generate the table with new
values. Running the code
shows this functionality.

from rich import print

from rich.console import Console

from rich.markdown import Markdown
from rich.layout import Layout

from rich.panel import Panel
markdownContent = open(“markdownForTutorial.
md"”).read()

md = Markdown(markdownContent)
console = Console(width=100)

layout = Layout()°

layout.minimum_size =28

topRow = Layout(md, name="upper”)
topRow:.size = 20

bottomRow = Layout(name="lower")
bottomRow:.size = 8

bottomlLeft = Layout(panel, name="1eft")
bottomRight = Layout(panel, name="right")
layout.split_column(

topRow,

bottomRow

)

layout[“lower”].split_row(
bottomLeft,
bottomRight,

)

console.print(layout)

Save the file and run it. We first load in some sample
markdown from a file and read the contents, then pass
this variable to the Markdown function and call it md.
Then we create a console object and set its width. Next
we create a new layout and set the minimum_size
attribute to 28 lines. We create two more Layout
objects - the first contains the markdown object and
the second is for the bottom row. We define two more

D,
layout objects, one for bottom-left and one for bottom- QU|CK TIP
right. Then we take all the layout objects and assign
them to the relevant locations within the first layout Further -
object. The layout.split_column() function splits the '“f°”“it'°“
layout object into two rows and assigns the two row can be found

. . . at https:/rich.
layouts to it. Next, we use the split_row() function to readthedocs.io/
split the bottom row into two columns. Finally, we use en/stable/ ’

console.print() to print the layout to the screen. E@
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