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Copyright
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In consistency with the DIY ethics, all the
texts, images and projects exposed are
distributed under the Creative Commons
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Attribution, Non Commercial, Share Alike.

Online
documents
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be able to consult videos, conferences
and other interesting links that cannot be
printed.
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— Do It Yourself campaign,
Subway 2015.

The DIY is dead,
long live the DIY
A workshop to build your own furniture
with recycled materials and gathered
wooden pallets, a course to learn how to
knit or the latest Subway ad using
"Do It Yourslef" as a campaign slogan...
You just need to look around you to
see that DIY is a fad that has risen again
these last years. This phenomenon really
shows the growing interest for tinkering
and more generally creation, that is more
accessible by its means.
More than this simple handmade
impulse, added to the plaisure to make
and create, the DIY spirit associates
ethical values. To the satisfaction of
building your own universe, it adds the
will to share and build together.

But as we will see it in this memoire, the
DIY phenomenon is far more complex
and politically impregnated than the
simple "made by yourself" and that it is
rooted in various social movements.
By contrast, there is a shift when we
speak about DIY electronics, because
general public has never had any sort of
appropriation of electronics and digital
tools. Those are recent technologies
dating from a few decades ago or a few
years for the smartphones or tablets.

People often think that DIY is only a tag
to describe things that are handmade.
Some may even say that it is putting
a word on something that has always
existed, that our grand parents and their
parents before them, were already doing it.
— Altair 8800 is considered to be one of the
first micro-computers sold to private
individuals in 1975.
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In the memoire we will first of all explore
the different social movements and
the counterculture that enabled the
emergence of these trends.
After that I will show
what is the impact of
"In the next industrial revolution,
the DIY values on the
atoms will be the new bits"
Design : showing that
3
it fosters innovation
— Chris Anderson
and new possibilities.
Finally we will show
how modularity is
very close to the DIY ethics and how it
encourages creativity. In the electronics,
this new practice evolves news tools that
I will present.

Furthermore there is no set-back about
the digital and the digital usages that get
shaked year after year, especially thanks
to the internet.
Electronics and the
digital being complex
and rather closed,
it has been and it
is still necessary to
democratise and open
them to give birth to the
tinkering of electronics.

3
Chris Anderson is an American journalist,
author of books around the economy of the
internet and the economy of the free. From
2001 to 2012 he has been the editor-in-chief
of the magazine WIRED.
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A SHORT
HISTORY
OF THE
DIY

— The photo on the previous page shows OpenKnit project, from Gerard Rubio. It is an
open source knitting machine. It links the handmade and the open hardware.

14

DIY : Ethics and Issues within Design

A short history of the DIY

To understand well what the DIY is, we need to go back to its birth. In this way we will
better understand what are the important issues and values of today's movement.
The key players of the DIY have always put an emphasis on the action of making and
"doing" things. Against the growing society of consumption and the political order, they
tried to find a new way of thinking and acting.

“Everything was
a fucking act”

— Legs McNeil, Please kill me. Uncencored
oral history of punk, Grove Press, 2006, p. 267

It is in the sixties that this state of mind
found a name, or rather a motto :
"Do it Yourself". Thereby the DIY became
more abstract, and some begun to
conceptualise it in its political
and ethical form.
Jerry Rubin1, in his book "Do It!", calls the
yougt of America to political resistance.
He wanted to start a project of cultural
and social transformation, creating this
way the ethical base
of the DIY movement.

1

Jerry Clyde Rubin (July 14, 1938 – November
28, 1994) was an American social activist,
anti-war leader, and counterculture icon
during the 1960s and 1970s
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The other key player of this ambitious
project was Steward Brand, with the
Whole Earth Catalog. It was a true
icon of the counterculture magazines.
Published between 1968 and 1972 the
magazine featured essays and articles,
but was primarily focused on product
reviews. The editorial focus was on
self-sufficiency, ecology, alternative
education and "do it yourself" (DIY).
Sort of "enhanced" Google before its time,
it wanted to bring access to tools
by evaluating them. With this magazine
the user knew what was best to be
bought, and where and when.
An item was only listed in the Catalog if it
was deemed :

— Jerry Rubin at the university of Buffalo
in march 1970.

Useful as a tool,
Relevant to independent education,
High quality or low cost,
Not already common knowledge,
Easily available by mail.

Born in the USA, this experiment quickly
resonated in Europe as for example in
France with the "Alternatives" editions and
the famous "Catalogue des ressources"
published in 1975.
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A short history of the DIY

— Cover of the first issue, in 1969.
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A short history of the DIY
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Phreakers
& hackers
Whereas some were experimenting new
life styles, some were experimenting with
technology and computers.
They hacked the system, they studied,
experimented with and explored
technology to create the world of
tomorrow.
John Draper is one of the founders of the
phreakers. He discovered that the free
whistles given out in Cap'n Crunch cereal
boxes produced a 2600 Hz tone when
blown (providing his nickname, "Captain
Crunch"). This allowed control of phone
systems that worked on single frequency
(SF) controls. One could sound a long
whistle to reset the line, followed by
groups of whistles (a short tone for a "1",
two for a "2", etc.) to dial numbers.
This story is pretty anecdotal, but it is in
these years that the hacker movement
became more and more important.

"Hackers solve problems and build
things, and they believe in freedom
and voluntary mutual help"
— Eric Steven Raymond,
How To Become A Hacker
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— A copy of the Capt'n Crunch whistle

— John Draper in 1978

A short history of the DIY

“Above all
we are makers”
The Maker movement isn't very young.
The act of "making" is deeply rooted
in the American culture. Playing with
technology, these communities like to
take part in engineering projects.
Typical domains can be electronics,
robotics, 3D printing and the use of
computer numerical controled (CNC)
tools. They also like to experiment with
more traditionnal fields like metalwork,
carpentry and arts and crafts.
They focus on an innovative use of
technologies and foster innovation and
fast prototyping.
The launch of Make: magazine in
2005, followed by Maker Faire in
2006, jumpstarted a worldwide Maker
Movement, which is transforming
innovation, culture and education.

Maker Media is a global platform for
connecting Makers with each other,
with products and services. Makerzine
provides a ressources for various
creators : from the next connected device
to a 3D printer.

"people who hack hardware, businessmodels, and living arrangements to discover
ways of staying alive and happy even when
the economy is falling down the toilet"
– Cory Doctorow2
2

Editor of the popular weblog Boing Boing,
he wrote Makers in 2009.

— American Maker,
Chevrolet, 1960.
A half-hour film about
craftsmanship, creativity
and how Americans build.
More than a mere vehicle
of patriotic propaganda,
the film is beautifully
shot and offers stunning
footage of life and work
in that era.
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A short history of the DIY

The DIY & the Counterculture came from a
strong political desire for change.
Some wanted to take back the power on
the production tools : they obtained it by
creating structures and new pipelines to
gain more freedom and independence.
From the first hippies to the cybernetic
hackers has risen a new way of thinking
and acting : the DIY.
The vast majority of its' keyplayers are
still today very politically active, in the
continuity of the first activists.
Whereas others tend to disconnect from it,
acting in a more merchandised movement.
The history of the DIY has strongly
impregnated the Generation Y with ethical
values and new hope. We see changes in
many fields like :
computer science, innovation, design
(for a few years), etc.
In the next part we will see how this has
influenced new practices in the Design.
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DIFFERENT
kinds
OF
DESIGN

— The photo on the previous page shows Evo Jewels 0.1 from Lucile Schrenzel - 2015
It is a real time sensitive interface.
This creation links jewelry, digital and open hardware.
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Different kinds of design

The different forms of design are diverse and it seems hard and pointless to present them all.
The DIY & counterculture generated new social and economical models. It is interesting to
see how these new paradigms impact and turn upside down the design industry.

Open design
As seen in the introduction, the DIY is
autarchic or even narcissistic if it stays at
the point of "handmade" or "made on your
own". To become a spread model, the DIY
has to take into account the issue of the
intellectual property of the designs.
It is one of the most important issue that
this counterculture wants to convey from
its beginning. We see more and more the
effect of it.
The philosophy of the open is striking
the tradionnal established economies
on various fields : production, education,
culture, science...
In all the fields we begin to open our
data, our knowledge, our little secrets of
production.

The old closed and vertcial models have
shown their impotence in the economy
that is constantly changing with the
internet and new technologies.
Innovation is increasingly coming from
the bottom up, rather than coming
from big incorporations. Therefore it
is necessary to find credible models
to oppose to the logic of closed
knowledge. Protected behind patents, it
creates monopolies and holds back the
spreading of innovation.
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— TABBY by OSVehicle. 2014

TABBY is the first Open Source and
Open Hardware car. The project started
10 years ago with the will to disrupt the
automobile indrustry.
This last one is the oldest symbol of the
capitalism and the mass production.
It hasn't really evolved since forty years.
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OpenSourceVehicle provides an
open platform, on which small
manufacturers can work to create their
own personnalised models. OSVehicle
enabled hundreds of startups to be
created these last years.
Localised startups or new brands that
can innovate way faster than the giant
companies.

Different kinds of design

Ascending
innovation
In opposition with the traditionnal
"innovation model" from the large
companies and their R&D labs,
stand the ascending innovation.
This new innovation is helped by the new
technologies and the open movement.
Eric Von Hippel, professor at the MIT,
focuses since a few years his research
on these "innovations by users".
He has identified a type of users, calling
them "self-manufacturers", that he
describes as being small entrepreneurs
that invent things and adapt the tools
to their needs. This way the creativity
of each user becomes part of the
production of the product and can
be transposed as a variety of "microinnovations".
—

Charles Leadbeater in his TED
conference : The era of open innovation
gives the example of the creation of the
mountain bike. We can easely imagine
that it arised from big bike brands.
Or that it came from some kind of
"genius", working in his garage
to develop the product.
But the innovation emerged from none
of them : it emanated from the users.
Particularly from the yough from North
Californy who where frustrated with the
existing bikes. So they got the frames
from existing bikes, put them together
with the gears from the racing bikes,

got the brakes from motorcycles, and
sort of mixed and matched various
ingredients to create the first mountain
bikes. They were just made in a
community of bikers. And this happened
10 or 15 years before the big bike
companies realized there was a market.
The idea enschrined in the big
companies and organisations is that :
"creativity is about special people: wear
baseball caps the wrong way round,
come to conferences like this, in special
places, elite universities, R&D labs in the
forests, water, maybe special rooms in
companies painted funny colors, you
know, bean bags, maybe the odd tablefootball table. Special people, special
places, think up special ideas, then you
have a pipeline that takes the ideas
down to the waiting consumers, who are
passive. They can say "yes" or "no" to the
invention." - Charles Leadbeater
But it is American activists that tried to
find an unused radio wave frequency
and a way to exploit it : the 802.11 or
the Wi-Fi was born. It is computer
scientists, passionate with general
culture that initiated the first collaborative
encyclopedia known as Wikipedia.
The open source enables to transform
the users into producers and the
consumers into manufacturers.
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The importance
of documentation
Good documentation is one of the
cornerstones of the sustainability of
the open source and open hardware
movement. Instead of keeping secret the
manufacturing process, by hiding the
code or the errors, each step is detailed.
It is crucial for the coming selfsufficiancy
of the users. In this way, it guarantees a
well understanding of the product, by the
users. In a nutshell, documentation will
contain three major steps :
First of all, it has to present the design
phase, explaining the different choices
made to create the project. The reader
has to be able to understand why some
paths have been taken or not.
If a material or a technique has been
used, it has to be explained so that
the user can master them. So he can
eventually adapt them in a different
environment.
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Otherwise you end up with a simple
tutorial that the user follows step by step,
without understanding why he is doing it
this or that way.
Secondly, it has to detail the production
phase, involving again the materials and
techniques. For a better comprehension,
this phase can - or should - be supplied
with videos or step by step photos.
Finally comes an optimization phase in
which the advantages and inconvinents
of the product are emphasized and
explained. Indeed, contrary to the
commercial pattern where errors and
mistakes are hidden, it will show the
weaknesses and flaws. This is one of its
power, because it becomes a ressource
for future innovation.
The community or the next users will
be able to give their feedback or even
contribute to the product improvements.

Different kinds of design

—O
 penSource WaterBoiler by
Jesse Howard and Thomas
Lomee, 2012.

Coffee makers and water boilers are
relatively simple machines, yet their
workings are typically inaccessible to
the user. Repairing or even recycling
becomes impossible: once the product
ceases to function, it is rendered
disposable. The OS Boiler explores
an alternative approach to the design
and production of these ubiquitous
appliances.

Based on the OS design principles,
the WaterBoiler’s (completely
disassembleable) design and transparent
construction invites users to adapt,
repair, and combine with existing
OpenStructures components.
On their website, the designers show the
different parts that can be bought easely,
that can be self-manufactured, or the
ones that can be re-used.
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Different kinds of design

” hack it,

Shall it be in its ascending form, its open and shared
form or even in its "loose" form, the design and the
make it,
innovations are drastically changing and new models
share it" confront the old ones. The user has more and more the
possibility to reappropriate himself the projects,
to adapt them to his needs and wishes.
The designers encourage the users to become small R&DIY1 labs,
by dismantling products, adding, adapting, hacking them,
to finally redistribute them and emulate innovation.

1

 Contraction of "R&D" and "DIY", used during a conference by Britta Riley,
designer and creator of urban farms.
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ONE
ETHIC :
DIFFERENT
PLACES

— The photo on the previous page has been taken during the "Hackteliers" event. I
organized this event within the InSituHackLab in February 2015, together with the
HackStub of Strasbourg. Hack - play - build - experiment - share.
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One ethic : different places

Amateurs regrouping to fulfill their
passion of creating things together
isn't a new thing.
Model railroad clubs, electronics clubs,
"homebrew computer club", screen
printing clubs, carpentry clubs, etc.
are all associative forms that encourage
the transmission of knowledge between
different generations, through practical
workshops.

This way of sharing knowledge is
consequently already widespread in
different spheres. It has been set up
regardless of the topics or the social
backgrounds.

The major difference between those
"clubs" from the 20th century, and the
places that develop today, is the nonspecialization. They offer services open to
everybody, amateur or professional.
From now on, a structure like a Fablab
can receive a designer as well as an
individual looking for advice to repair
his mower. All this entanglement, helped
by the pooling of the manufacturing tools
fosters the exchange of interdisciplinary
knowledges.
All around the world, communities have
been formed (hackers, tinkerers, makers)
that share the same ethical values.
Helped by the internet, they are today
the main actors of the new DIY wave.
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HackerSpace / MakerSpace
& Associative Fablab
USERS

The users of these places are
"members". They exchange
around their domain of
expertise. Depending on the places,
the access to the tools and ressources
can be reserved to the members, and
a paid subscription can be asked.

ManagerS

Most of the time, these
places are founded by a small
community of people that
extends afterwards. The decisions are
taken as if it was an association.
The hackerspace of Noisebridge for
example, is run doocratically by its
members. Do-ocracy can be explained
with this short story :
1. Dick asks around if anyone would feel
negative about the bike shed being
pink. No one does.
2. Dick paints the bike shed pink.

TOOLS

They are mainly collected,
built or bought collectively.
Don't go and explain to a hacker which
piece of equipment he needs !
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— "Hacking, it's more than just electronics :
SkittleVodka" - Noisebridge

One ethic : different places

“Do-ocracy: If you want something
done, do it, but remember to be
excellent to each other when doing so”
— Noisebridge Wiki

Noisebridge is an anarchistic educational
hackerspace in San Francisco, inspired
by hackerspaces in Europe, like the Metalab
in Vienna and C-base in Berlin. It is a space
for sharing, creation, collaboration, research,
development, mentoring, and of course,
learning. More than a physical space,
it's a community with roots extending
around the world.
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Institutionnal Fablab
Fablabs are the one that spread the most,
or at least the one that we hear about the
most. The term Fablab is the portmanteau
word of "Fabrication Laboratory".
Their principles have been formalised
under a charter, by the MIT.

USERS

The people that visit regularly
these places are called "users"
and they are often students if it's a school
driven Fablab. Some Fablabs are open
to the public. It is the specific tools in the
Fablab that drive people to go to it.
Most of the Fablabs are accessible
for free.

ManagerS

In most of the cases, the
creator of the Fablab is an
institution (school, university, state), likely
to the first Fablab of the MIT.
Doing so, the institution ads to its
structure a fabrication laboratory or
adapts existing labs to match the Fablab
charter (specifically : open to everyone).
Generally, the governance is assured
by the mother institution and the daily
management is done by one or more
fabmanagers.
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TOOLS

The vast majority of the tools
are bought brand new for
reasons of management and of money,
that is provided by the institution.
The listing of the available equipment
follows more or less the one established
by the MIT. This provides several
advantages. On the one hand it is "easy"
to create such a Fablab, if they have
enough funds to buy the listed tools.
On the other hand, if all the Fablabs
around the world are equiped the same,
a user can go to one place or another
and dispose of the same means.
A project concived with CNC machines of
one Fablab is directly replicable in others.
This helps the diffusion and even
better, the reuse, the evolution and the
improvements on a project.

One ethic : different places

To be able to use the name "Fablab"
from the MIT, you have to follow precise
guidelines :

WHAT
IS IT ?

Fab labs are a global
network of local labs,
enabling invention by providing access
to tools for digital fabrication.

WHAT's
IN IT ?

Fab labs share an evolving
inventory of core capabilities
to make (almost) anything, allowing
people and projects to be shared.

THE NETWOrk Operational, educational,
provi- technical, financial, and
des
logistical assistance beyond

- safety : not hurting people
responsibi- or machines
- operations : assisting with
lities

cleaning, maintaining, and
improving the lab
- knowledge : contributing to
documentation and instruction

COPYRIGHTS

Designs and processes
developed in fab labs can
be protected and sold
however an inventor chooses, but should
remain available for individuals to use
and learn from.

what's available within one lab.

WHO
CAN
USE IT ?

Fab labs are available as
a community resource,
offering open access for
individuals as well as scheduled access
for programs.

Thereby the guidelines are quite clear
regarding to the issues and ethic values
that the Fablabs want to spread.
But more and more structures a driven
with paid subscriptions and work more
as "tinny" Techshops rather than a
Fablab that encourages mutual help,
cooperation and the share of knowledge.
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Techshop
Techshops are less known because they
are coming from the business world that
seems less in phase with the associative
and counterculture movement.
Techshop is originally an American "chain"
where you can, via a subscription, use
industrial machines to build projects.
Techshops are generally extremely
well equiped, but the subscription is
expensive.

USERS

The people who visit
Techshops are "clients".
They can be private individuals, but are
more often companies that rent a space,
material and expertise for a lower price
that they would pay if they wanted to
equip semselves.

ManagerS

Techshops are private
companies, looking for profit
and sustainability.
Owing to their nature, they are
encouraging innovation and value
creation. They sometimes seek for public
investments for their creation.

TOOLS

The equipment is bought
brand new and is often very
close to the machines found in the
traditionnal industry. The machine park
is very diverse and a training-course is
required before using the machines.

In Strasbourg, a place like this will
open in 2015 : La Fabrique.
An open space of 1500m² which will
make available :
- 10 workshops : wood, machining,
metalworking, thermoplastic,
composite, electronics, computers,
couture, kitchen.
- coworking spaces :
offices and meeting rooms.
- events : conferences, exhibitions...
I have been able to meet its creator, his
ethical perspective seems closer to the
sharing of knowledge, the openess and
the innovation, rather to the profit.
This omens a healthy diversification of
the this type of places in Strasbourg.
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Les Hackteliers_
Les Hackteliers was an event that
I organised with and within the
InSituHackLab (hackerspace of the lycée
Le Corbusier) in partnership with the
Hackstub of Strasbourg. This project was
a response to the "appel à projets" from
the Shadok : Fabrique du numérique.

— I made the logo, the posters and the
website for this event.
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"A week-end to discover, understand,
experiment with electronic and digital
tools, but mainly to create thanks to the
Open Source Hardware"
The opportunity for people of all
ages, beginners or experts, hybrid
and polymorphous, to gather around
workshops, conferences and showcases.
We will demystify, dismantle and hack the
technologies and the everyday objects to
foster innovation and give back the power
to the people.
In a nutshell, to have fun by questionning
our way of doing together, to build
differently."
This was the calling to draw as much
people as possible to our event.
The event took place in three hubs :
The first one allowed visitors to
experiment and play with existing
piece of work, like the cadavre exquis
"hacknimaux" or the giant interactive
game board. They could also create
small robots and drawing machines.
The second hub invited small teams to
create a device within the two days.
Several workshops where available :
build your own monome with NeoPixels
LED and a MakeyMakey;
build a 3D printer or a Polargraph : device
that draws on vertical surfaces.

One ethic : different places

The third time was dedicated to a roundtable conference with debates between
the visitors and three guests :
Hugo Moreau (director of Utopie 2.1),
Emmanuel Gilloz (OpenEdge), François
Kormann (representing La Fabrique)
around the DIY, the hacking and
the new Maker practices.
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Organising such a event has been very
rewarding because it answered serveral
questions that I had : how can I build
different approaches to the electronics ?
How can we make electronics accessible
to different ages ?
How can we draw people to experiment,
play together, and learn from each other
in various workshops ?
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One ethic : different places
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LEARNING
THROUGH
MODULARITY

— The photo on the previous page shows our creation at the interactive exhibition,
Acoustic Pavillon, from Yuri Zusuki, 2015. The visitor is invited to build his own sound
structure by cutting, dismantling and assembling PVC pipes.
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Learning through modularity

Who child has never played with Lego or
any construction game ? Who child has
never created his universe, unmading
it to create another ? Modularity
encourages learning, creative thinking
and imagination. It enables to acquire
self-suffiency and by extension, freedom.
The simplicity of the base elements is
crucial, so that they can be understood
easely.
In this last chapter I would like to present
the benefits of modularity, linking it to the
DIY Electronics. It is from board and kits
that this movement has extendend.
They allow to play with electricity,
creating interactivity trough different ways.
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— Yuri Suzuki,
Denki Puzzle,
2012

Yuri Suzuki is a sound artist, designer
and electronic musician who produces
work that explores the realms of sound
through exquisitely designed pieces.
Born in 1980 in Tokyo, this contemporary
artist raises questions of the relation
between sound and people and how
music and sound affect people’s mind.
Denki Puzzle is an art installation and not
a gaming kit, even if it could be.
It uses PVC plates on which electronic
circuits are printed. Each individual
part retains a unique shape which
visually represents its function. By
putting them together you can build
working appliances such as a radio or
lighting systems. Through the process
of assembly, an understanding and
appreciation of the building blocks of
more complex technologies is gained.
Different notions are very interesting in his
work. On the one hand, he encourages
people to discover how electronics work.
Either to be able to repair some pieces
when they are broken, or to maintain
them working for a longer time.
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On the other hand he tries to sensitise
the visitor about the "limits" of complex
electronic objects. He gives the example
of an iPod : if you break it, you lose it all.
You can not repair it on your own and you
can hardly reuse some pieces of it.

Learning through modularity

Creativity through
modular design
He used a very simple assembling
method, as the pieces just slot together
to form the circuit.
The artistic dimension of the project
makes it more sculptural and
aesthetically pleasing.
The electronic device is sanctified, it isn't
a simple radio anymore, it is a piece of
art, a master piece.

The electronic components are maybe
the most powerful modules in terms
of freedom and creativity, because it is
only with a few components that you
can create a radio, a loudspeaker, a
computer...
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We had the chance to visit the interactive
exhibition : Acoustic Pavillon, during the
"international biennial of design of
Saint-Étienne in 2015.
The visitor was invited to build his own
sound structure by kutting, dismantling
and assembling PVC pipes. it was
very interesting to see how fast these
elements enabled us to be creative.
Therefore in a few minutes, we not only
created a simple sound structure, but we
created a new behavior around the act of
"commucating".
Our structure gives the possibility to
the one holding it to have a feedback
on what he is saying. He can also talk
privatly with someone else, or even two
people since the whole object can be
adapted at will.
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Learning through modularity

— Photographs taken at the interactive
exhibition, Acoustic Pavillon,
from Yuri Zusuki, 2015.
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Learning through modularity

Typology of electronic
boards and kits
Modular design, as seen has
inexhaustible advantages.
The most common form of it are the
construction games for children.
However, since a few years a form a
modularity has appeared : it is digital.
It is enabled by new types of affordable
electronic boards and kits.
The users do not need any experience to
create their own projects with it.
Between playing and experimenting,
these cards show the new wave of "
indeterminate design". The designers
create a tool box without knowing what
the final user will do with it : they open
infinite possibilities.

The boards offer a link between the
digital and the physicall world, enabling a
simplified and increased interactivity.
Most of them give a great freedom to the
user, even if some are less "open" then
others.
The kits allow to users to create directly
with electronics, aiming more selfsufficiency of the end user. Simplifying
electronics they popularize its use.
They foster learning and creativity, by
making fulfillments more accessible than
ever before.
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Learning through modularity

Arduino

IT

The Arduino project represents the first
step in the Open Hardware movement.
It was started in 2005, as project for the
students of the Intereactive Design Institute
of Ivrea, in Italy. Before that, students had
to use card called "BASIC Stamp" that
costed over 100$. It was considered too
expensive by most of the students.
Therefore Massimo Banzi, one of the
founder or the school, decided to start
Arduino with students and professionnals.
Working already with Processing, they
had the wish to create a "Processing of the
Hardware" and decided to make it as open
as possible.
This board enables to operate small
motors, sensors, LEDs and other electronic
components.

ADVANTAGES ¬ very affordable compared
to professionnal microcontrollers
¬ huge variety of shields which can help
you add almost limitless functionality.
(Ethernet Shield, Mp3 Shield,
Motor Shield, etc.)
¬ large Open Source and Open Hardware
community around Arduino
¬ diversity of the projects, help on the
forum and product well documented
¬ regular adds to the existing board
library
¬ no knowledge needed to build easy
circuits

DISAD- ¬ too many cables on a small
VANsurface
TAGES ¬ meticulousness needed to
PRICE

Starting at 20 €
for an Arduino Uno Rev. 3

make all the connexions
¬ needs a computer to work
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Learning through modularity

Raspberry Pi

UK

This Board is a miniaturised computer that
runs under the Linux Operating System.
The Raspberry Pi Foundation is registered
in the UK as educative organisation.
The goal of this foundation is to enhance
the knowledge of young and less younger
people, in the fields of computer science.
The first board have been sold in
February 2012. Early 2015, more than 5
million Raspberry Pi have been sold.

ADVANTAGES

¬ price and small size
(credit card size)
¬ diveristy of possibilities, as it is a
computer (even if less powerful than
the one we are using)
¬ doesn't need a computer to work

DISAD- ¬ knowledge of Linux needed
to use the board.
VANTAGES
PRICE

25 to 35 € depending
on the model

Evolution

A project launched on
KickStarter was able to counter
that disadvantage :
Kano Computer Kit raised 1 522 160 $
in december 2013 while they were only
demanding 100 000 $.
It is a Kit using a Raspberry Pi with an
easy pre-installed Operating System that
enables to a very young audience to fully
use the possibilities of the board.
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Learning through modularity

MakeyMakey

US

This project launched on Kickstarter in june
2012 has be founded at 2272%. Its creator
had the wish to create a junction between
the physical and digital world. Anybody
can participate to create the world of
tomorrow. With the MakeyMakey, everyday
objects become construction elements.

PRICE

45 €

“What could be more useful
than feeling fun and alive”
— Jay Silver, the creator
of the MakeyMakey.

ADVANTAGES

¬ simplicity of use :
you only need to connect
a conductive object to the board.

DISad- ¬ needs two hands to be
operated
van¬
tages needs a computer to work
People often blame it saying that it is a
toy, a gadget to play with, even if more
practical applications1 have been made
with the MakeyMakey.
To my mind it isn't a weak point.

1
Thanks to the MakeyMakey, a father has
created a system for his tetraplegic son, so he
can navigate on the internet.
This also rises the question of the accessibility
of the existing technologies that are
sometimes too expensive.
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Learning through modularity

TouchBoard

UK

Also launched on Kickstarter in november
2013 this board takes the principle of the
MakeyMakey and brings it to a new level.
Conductive objects or conductive ink
become buttons to trigger sound and
action trough the board.

PRICE

ADVAN- ¬ possesses 12 touch sensors
TAGES ¬ Arduino compatible
(Arduino at Heart)
¬ Proximity sensing
(trigger without touch)
¬ can work without computer depending
on the situation (sold with a battery)
¬ offers a large diversity of possibilities
as it can be programmed

75 €

DISAD- ¬ expensive board
VANTAGES
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Learning through modularity

Ototo

UK

One more board than has been launched
on Kickstarter in march 2014. Ototo
simplifies even more the principle of the
MakeyMakey and TouchBoard as it arrives
preprogrammed with a sound database.
They can be triggered directly by touching
the board or by connecting any conductive
object.

PRICE

85 €

ADVAN- ¬ easiest board to use
TAGES ¬ not programming needed
¬ various sensors (7 in total) can be
bought and connected to the board to
create sound variations

DISAD- ¬ expensive board
VAN- ¬ not easy to program :
TAGES you can't really change the
sound database yourself.
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Learning through modularity

LittleBits

US

LittleBits has been created by Ayah Bdeir,
an engineer, interactive artist and one of
the leaders of the open source hardware
movement.
Her goal is to make education and
innovation more accessible to people
around the world.
LittleBits is an award-winning library of
electronic modules that snap together with
magnets to allow anyone to learn, build,
and invent with electronics.

PRICE

95 to 240 €
depending ot the kit

ADVAN- ¬ t he most intuitive electronic
TAGES construction kit
¬ modules paired by colors and functions
¬ easy assembling with magnets
¬ regular adds to the existing library
¬ modules distributed under Open
Hardware Licence (except the magnet
assembling)

DISAD- ¬ expensive modules
VANTAGES
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Learning through modularity

SAM : The Ultimate
Internet Connected
Electronics Kit
UK

Launched on Kickstarter in october 2014,
created by designer of the Royal College
of Art and engineers of the Imperial
College of London,
Sam is more or
“Make the internet
less an equivalent
of everything, open
to LittleBits. But
to everyone”
contrary to LittleBits,
the modules aren't
connected physically, but through a
wireless connexion. The goal of the
creators is to open the internet of things, so
that the users can become actors of their
future.

PRICE

125 to 500 €
depending on the kits

AVANTAGE

¬ modules connected
wirelessly
¬ offers in addition to the modules, a
simple and intuitive platform to learn
how to code
¬ you can visualise the changes in the
code when you connect modules
¬ modules shared under the Open
Hardware Licence

DISAD- ¬ very expensive modules
VANTAGES
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Learning through modularity

Technology
will save us

UK

The wish of the company is to supply
families, teachers and young people
- from all ages and all social background with new opportunities to create and learn
by using technology.
In that way they provide different kits to
create electronic objects :
"DIY Electro Dough Kit" - "DIY Gamer Kit"
"DIY Speaker Kit" - etc.

PRICE

20 to 100 €
depending on the kits

ADVAN- ¬ c onstruction directly with
TAGES electronic components and
not innovative and expensive modules
¬ boards prepared to facilitate the
assembling of the kit
¬ good documentation that enables a
step by step learning

DISAD- ¬ only one object created with
VANone kit
TAGES ¬ pre-made tutorial
¬ less modularity than
on other projects
¬ less freedom of the user
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Conclusion
As we could see, the meaning of the DIY
is far more complex and rich than the
commonly definition people give.
From its first hippie movement, looking
for emancipation and self-sufficiency,
to the share of knowledge and
collaboration, DIY ethics has been forged
with the years.
With the disruption of internet and
new technologies, new tools and
phenomenons have been set up.
The DIY advocates a new way of making
and doing things, by having an active
criticism through action, by hacking the
system(s).
Act together through new places and
models. The ermergence of Fablabs,
Hackerspaces, Makerspaces and
Techshops show the ferment around
this new movement. These places offer
accessibility to prototyping tools like 3D
printers, CNC or laser cutting machines...
and forster the exchanges of expertise by
gathering actors from different horizon.
They catalyse a strong innovation,
simplified and accelerated by the
opening and sharing of the knowledges.
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This created new designations among
the tinker and maker communities.
Willing to emphasize the collaborative
side, were born the "Do it Together" (DIT)
and the "Do it With Others" (DIWO).
These ethics inspire new forms of design.
Leaving some sort of 'prescriptive"
design, it becomes a more adaptive
and modular one. Opposed to a closed
and protected design, the Open Source
Hardware aims to generate ascending
innovations that disrupt the established
models. Lead by users and made alive by
huge communities, these innovations are
numerous and fast :
you only need to take a look at the speed
at which 3D printers developed these last
years.

Giving sometimes up his ego, the
designer becomes a contributer
on a larger scale. Going against
the consumerist model of passive
consumers, more and more designers
offer tools to enable the users to create
themselves, adapting objects to their
needs. The consumer becomes actor.
These new tools induce new behaviours,
like the openess of the objects and their
documentation.
Abandon the monopoly to give way to
diversity and collaboration, and to enable
more and more local actors.
This fosters sustainable development
and new economical models.
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Thank you !
I would like to thank all the people that
helped me more or less to write this
memoire :

- The BlenderFoundation who triggered
my passion for creation and computer
graphics

- Nicolas Couturier and Jean-Clause
Gross who followed and helped me on
my researches

- Timothy John Berners-Lee for creating
the marvelous tool that is the internet

- Mrs Mokhtari for her corrections
and Mrs Couasnon
- All the teaching team from the
DSAA In Situ Lab from Illkirch.
- My friend from the InSituHackLab !
- All the one that made "Les Hackteliers"
alive : le Shadok : Fabrique du
numérique, la Hackstub, etc.
- Aurélia Berauer who helped me and
supported during this memoire

- Richard Stallman without whom internet
ans open source software would not be
what it is today
- All the actors of the free and open
without whom the ecosystem of my
project would not exist
- My digital Camera Sony Alpha 55
- The 1 400 000 000 transistors of my
computer that helped me to process
my projects

- Romain and Victor...

- The Les 3 000 000 000 bytes that
stored my files

- The PhoqueTeam !

- ...

-P
 ierre and Eva for their infallible support
in all the situations
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