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Keynote SciTinyML Latam
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● Who am I
● What is Arduino
● Sharing models
● 5 neat projects

● What is Arduino Pro
● Idea - prototype - production
● Maker Pro
● The production checklist
● 4 cases

Agenda for day (the optimistic alternative)
● The IoT paradigm
● Edge computing
● Moore’s law != good enough comp

● Components’ shortage
● Bootstrapping dylemma
● Zero coding, but where
● TinyML, but here
● Legal matters
● Community management
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https://bit.ly/arduino-hardwarex



 Cuartielles, 2022

Who am I?
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https://docs.google.com/file/d/1yaBq5dC6n4t67-pHMqTytkx5_qYlBs5E/preview
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What is Arduino?



 Cuartielles, 2022 GENUINO UNO
REPLACE THE PHOTO AND NOT THE BORDER. RESIZE SO THAT IT FILLS THE SPACE. DO NOT WORRY ABOUT THIS 

AREA. IT WILL BE CROPPED OFF DURING THE PRESENTATION. YOU CAN CROP IF YOU KNOW HOW.
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https://docs.google.com/file/d/1De9Et78-43t8xUYdbLP6L35Ta8A1y8zF/preview
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● Free vs Open Source vs Creative Commons

● Openness implies:

○ Allowing others to profit from your work

○ Performing housekeeping (clean the materials)

○ Documenting your project properly

○ Making uncomfortable decisions on what stays and goes

○ Responding to PRs, issues and bugs in a reasonable time

● Openness is perceived by some as just a marketing tool

Philosophy 101: Sharing is caring
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Knowing all of that … 
would you do it 
again?
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YES! EVERY SINGLE 
STEP … IT HAS BEEN 
A GREAT RIDE!
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● We have helped shaping the current model for hardware licensing

● Openness implies:

○ Profiting from the work of others

○ Enabling unthinkable collaborations

○ Lifelong learning (from the community)

○ Resilience when confronting large issues

○ Friendships for life

● Openness is perceived by most as a brave move

Sharing is caring: the good stuff
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5 neat projects
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REPLACE THE PHOTO AND NOT THE BORDER. RESIZE SO THAT IT FILLS THE SPACE. DO NOT WORRY ABOUT THIS 
AREA. IT WILL BE CROPPED OFF DURING THE PRESENTATION. YOU CAN CROP IF YOU KNOW HOW.

http://www.youtube.com/watch?v=fp5OEGPKtcY
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https://docs.google.com/file/d/1qYqV7c69yL3ygcmk59ggwI5mMpOLHcUb/preview
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What is Arduino Pro?
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https://docs.google.com/file/d/1NWAYshFf8yj_NnnIECVrWPNHDer41fEk/preview
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Idea - prototype - 
product
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● A prototype is the illustration of some of the features of an idea

● Designers, engineers, and product managers have different views of 
what a prototype could be

● A prototype can be anything: from a post-it representing the screen of a 
device, to a release candidate of a piece of hardware almost ready to be 
launched

● What matters is to set the level of expectations right

There is different prototyping cultures
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… or aren’t they?

● According to researchers of the Spanish Center for Research (CSIC) end 
users have got used to have products which are not finalised

● It is now normal to have devices which functionality varies over time, 
which software is not final or even capped

● While making hardware upgrades in consumer electronics has been 
hard for quite a while, OTA software is nowadays a very common thing. 
From cars to thermostats, we have seen many products come with 
hidden features, ready to be unblocked for some money more

Products are good to go
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But all’ this’ gonna 
change with the 
current trends and 
regulatory changes 
around the right to 
repair
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Maker Pro
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● A maker is a contemporary artisan, with knowledge in digital fabrication 
techniques, electronics, interactive technologies, etc.

● Maker Pro is a term that showed up in the mid 2010’s to name those 
people who were interested in pursuing a professional career out of 
those skills

● One of the new emerging professions is the Creative Technologist, a 
person with technology and design skills, a hacker looking for 
bootstrapping or demoing new ideas

A [not so new] view about business
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The production 
checklist
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… sending them out is hard

● Conceptualise your idea, put it in words

● Test paper prototypes with potential 
users

● Make implementation prototypes of core 
features

● Supply chain: check the life of your parts

● Perform design for manufacturing, talk to 
the people running the machines

● Supply chain: plan production schedules, 
book times (also for the lab)

● Make a test run

Making products is easy (the simple version)

● Prepare user manual & datasheet, send to 
certification

● Find committed beta-testers

● Work with the firmware & software

● Design packaging

● Plan distribution at all levels

● Create marketing campaign

● Make a lot of parts

● Profit
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Examples of 
products



https://docs.google.com/file/d/1oeUIrv-BOgWrkoWMOnQ4yIqubFVRtj-K/preview
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https://docs.google.com/file/d/1SAc2wS0RsIt7LJ3vwVZuO2JLD8B09bF3/preview
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The IoT paradigm
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The computer of the XXIst century

Texto of the publication: https://www.lri.fr/~mbl/Stanford/CS477/papers/Weiser-SciAm.pdf





http://www.youtube.com/watch?v=5ofehNpoSrY&t=180
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Ubiquitous Computing
Main characteristics

● The computer’s purpose should be helping you making other things
● The best computer is a silent and invisible helping tool
● The more tasks you can achieve intuitively, the smarter you will become: 

the computer should augment your conscious mind
● Technology should create a calm state
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Kevin Ashton, 2009

Read it at: https://www.itrco.jp/libraries/RFIDjournal-That%20Internet%20of%20Things%20Thing.pdf
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Industry 4.0

Images courtesy of: https://www.i-scoop.eu/industry-4-0/
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Industry 4.0 (4th Industrial Revolution)
Main characteristics

● Bigger levels of automation
● Industrial IoT and digital twins
● Migration of centralised control mechanisms to others where the products 

themselves define the manufacturing process
● Data models and closed-loop control systems
● Personalisation of the end products
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Edge computing: the 
opportunity
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https://docs.google.com/file/d/12LbSf97Sjca4QsiBw7FBDm5qsFgKNMTi/preview


 Cuartielles, 2022

Have we found any good 
cases of edge computing 
or are we still just 
scratching the surface of 
what it could do?
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From a pedagogical 
perspective, have we 
figured out the best way to 
achieve transdisciplinary 
outreach?
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Moore’s law under 
the microscope or 
good enough 
computing
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Do we really need even 
faster computers to 
execute more complex 
tasks? Or complexity just 
needs to be properly 
programmed?
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Challenges
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Supply chain: 
problems started 
with Fukushima, 
followed by the 
pandemic, the war, 
and a demand 
increase of 26% y2y



 Cuartielles, 2022



 Cuartielles, 2022



 Cuartielles, 2022

Bootstrapping dylemma: 
making up to a certain 
amount can be handled 
directly by the maker, who 
will assume part of the cost
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https://docs.google.com/file/d/1kYkv2KNuJEVxHMa2O_G1801X6cN0wnGR/preview
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Zero coding: sure it works, 
but where will you apply it? 
Devices? Ecosystems? And 
which paradigm? Blocks? 
Wizards?
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https://docs.google.com/file/d/1ksFe2TEEmem7j7LLeNz4bB7lIRbeRnd3/preview
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https://docs.google.com/file/d/1adWNJ6DjiZPaZPeDphEc6ddXd80XF7Xi/preview


https://docs.google.com/file/d/1zbHKSERebWSapjQYR_lvETltmulmPrGq/preview
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https://docs.google.com/file/d/1Qqr88opatI9CgjJuFHnOrfLzLzXCHXiI/preview
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Legal …
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Legal … stuff
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● Certification: you want your design to be compliant with whatever 
regulations exist for that specific category of product and to pass the 
tests established by the authorities for it not to hurt living beings, not 
interfere with other devices, etc. 

● Protection: even open designs require protection, since there is a 
certain degree of brand dilution through counterfeit actions

● Too simple not to be copied

Legal aspects to consider
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Certification
● New devices need to pass a certification process, software changes might

● This can be carried by specific labs, a government, etc. depending on the 
country

● The main markets that many other countries accept for being among the most 
restrictive are the one in the US (FCC) and the one in the EU (CE)

● Japan has its own special law just to regulate any radio communicating device. 
This is the reason why some products are sold with deactivated WiFi and 
leaving up for the end user to activate it

● E.g. Mexico has recently changed its own regulatory frameworks and currently 
demands passing their own certification
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https://docs.google.com/file/d/1SAp5BUE43-Z3btwJquvgUoTJhNiq8uJ3/preview
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● Community management should not be based just on expecting 
people’s good will for things to just work

● Currently there are professionals dedicated to handle these activities

● There is a plethora of platforms that responds to the needs of different 
types of communities, you have to choose wisely how to get people 
engaged

● Remember that some people will need to be trained in the use of 
platforms and that you might be interested in hiring some members of 
your community because of their skills

Community management and platforms
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Wrapping up
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Yo people … 
it’s Q&A time!
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https://bit.ly/arduino-hardwarex
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