¢De que vaair todo esto’?
Alberto Labarga — Experimental Serendipity S.L.

Laboratorio de Fabricacion Digital, UPNA, Octubre-Noviembre 2014
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open hardware open source OPEN ACCESS




1953: IBM bresenta su primera computadora electrdnica
Comercial, laIBM 701 con una memoria total de una
memoria total de 2048 palabras de 36 bits



1970s: Las magquinas de batalla de los comienzos de la cultura
UNIX fueron los PDP-11 y su descendiente, el VAX.

UNIX, funcionaba practicamente inalterado en una mayor
variedad de maquinas de las que uno pudiese encontrar

en ARPANET.




http://es.wikipedia.org/wiki/Homebrew Computer_ Club




http://www.computerhistory.org/revolution/personal-computers/17/296



HOW TO “READ”™ FM TUNER SPECIFICATIONS

Popular Electronics

AOFLDE LANGEST-ENLUSG CLOCTROWCT BAGE T LA Pl LSS TR T
PROJECT BREAKTHROUGH!

World's First Minicomputer Kit

to Rival Commercial Models...
"ALTAIR 88007 SAVE OVER $1000

- B O @k R oE B om o om
I._u.ll_l L B | L

l'{::l!:l.lt

ALSO IN THIS ISSUE:

-l-.lm Under-$90 Scientific Calculater Project
® CCD"'s—TV Camera Tube Successor?
® Thyrister-Controlled Photoflashers

TEST REPORTS:

Techmics 2000 Spoaker Systom
Piomear RT- 1011 Open: Reel Recordar
Tram Diamond-40 CB AM Transceiver
Edmund Sclentific “Kirkan" Photo Kit
Hesmdett-Packard 5381 Frequency Courder

Pl

http://en.wikipedia.org/wiki/Popular_Electronics
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PAGE 82—C

5X5 SERIES, PLF=10

12 5A7 12C8 I25C7 35Le6T
ne‘r.aosu L.F. AMP 2" DET. & AV.C AF B REMOTE LONT.Osc oUTPUT
& o g
3 AEMUTE CowT.
4001 SR FTARNS j Sse-cone
@ S Y
a5 5]
cagd S
& Y 205 (Sok &= &6
- T r
Hae 2000~ "EC ';"aum.« ED
o
15-150
o :
cs
2.2 220,008
= m% &
II :}VICTRGLA
025 RPN
-
o1
6.1 1
= 22000~
PUMIEY_ o oD e X NOTE: vOLTAGE wiTis ALMGTE" SWiTEM
@ CQ;I'TL/DQ (ﬂ;ﬁ @ :;ﬁl @ TN COMT BFORITIONM.
= o Lt~
POWER LINE [INOICANER 35Z5GT
CoRp FILTER CHOKE HECT.
+
INDICATES COMMON !
WIRING INSULATEG

aemoTE contmoL = FRom CHASSIS o

Se-soew "wc,‘mu RECEPTALLE

e

ca g-;, c3

E & @)

PLF-
TUBE AND TRIMMER LOCATIONS

LA _Gammanp.;

TERMINAL BRD-

COUPLING UKl

.
\||7U.

(8 SFOWER LINE FILTER
T

G
}vowsk cono

3sLeEr wee
[EXTN]

r2scy

&WITCH ON

P CoTroL Ricr e

Replacement Parts

Insist on genuine factory-tested parts, which are readily identified and may be purchased hrom authorized dealers.

FADIC - REMOTE
SWITCH

EROCK DESCRIPTION Belelens DESCRIPTION
CHASSIS ASSEMBLIES 32969 Socket—Dial lamp socket. ... ... 0iiiniana..
13057 | Capacitor—60 mmfd. ... sanooncos 33837 | SocheiTupacSiaph, ocket:ooriiirn
apacitor—! mm ing—Dri
12062 Capacitor—300 mgd 30585 Spring—Drive cord SPring. . v vv v vv e s rarsnnn
30433 Capacitor—400 mmid, ; 3
;ggg gapacltor—.goﬁ T‘Ed 33319 Transformer—PFirst i-f transformer...... nooo
apacitor—.01 mid. o H
4870 Capacitor—.025 fg‘fd 32678 WVolume control and power switch...... feaaas
PV ‘éi’;:i::ﬁ:% ésm mid : POWER LINE FILTER PLF-10
33821 olytic, 2 13057 | Capacitor—80 mmifd. e .
each. .- 12484 | Capacitor—0.25 mfd.. . .
32572 | Coil—Antenna coil. 33492 | Coil—Choke &oil..........uues ca
33320 Coil—Duplex oscillator coi 33493 ec Power r le. ... .
32982 | Coil—Oscillator coil. BBA0L | SwWAtch. ... vt ussunn s v
ggggg (C:mdenser—z‘l‘nmmer 20 bll!eiu " mmf;
ondenser—2-gang varia tuning.
32634 Cord—Drive cord. . SPEAKES%fSSS%I;BLIES
32048 Drum—Condenser drive drum. ... ........... 4 B5—
12409 Lead—Antenna lead.............. 32064 T £ - 17 5000DOSsass0
33822 Resistor—b oh}r,ns. Ei watts R T e
14871 Resistor—33 chms, watt. .
13428 Resistor—150 ohms, 3 watt. MISCELLANEOUS ASSEMBLIES
13098 Resistor—22,000 ohms,  watt. X-839 Cabinet—Ivory finish—Model 5X5I.. - (net)
12454 Resistor—33,000 ohms, % watt . X-838 Cabinet—Walnut ﬁmah—Model BX5W (nst)
12412 Resistor—47,000 ohms, # watt. 329042 ‘Dlal—-Glm dial scale..... RepPSRg00e
12264 Resistor—220,000 ohms, } wltt 33317 sh f; to bi ack
12285 Resistor—470,000 ohms, } watt 33308 Knnb——Black tuning lmob—Model EXEI.-
12879 Resistor—2.2 meg., # watt 82447 Knob—Ivory knob—Model EX5W
13801 Resistor—10 meg., $ w 2 . 32043 Nut—=Speed nut to hold dial
32045 Shaft—Tuning knob sha.l't and bushing. . oac 3168486 Spring—Knob retaining spring

Additional Replacement Parts:

Stock No.
32946
dicator . .

11765 Lamp—Dial Iamp, Mazda
38324 Switch—"Remote” switch.
32967 Transformer—Second I-F
34569 Speaker—Complete—Iless

Drum—~Condenser drive drum am:l in-

‘No.
trans.. ...
transformer




Apple Form Factor Evolution
1976 through 2007

1976 1977 1980 1983 1983
Apple | Apple ]l Apple /// Apple lle Lisa

1989 1990 1990 1990 1991
Macintosh lifx Macintosh Classic Macintosh llsi Macintosh LC Quadra 700
1993 1993 1994 1994 1994
Newton Message Pad Macintosh TV Power Macintosh 6100 Newton Powerbook 500 Series
1998 1998 1998 1999 1999
Power Macintosh Powerbook G3 iMac Powermac G3 Powermac G4

2002 2002 2002 2003
iMac XServe Power Macintosh Mirror

pr— —_
=] )
y 6 )
2004 2004 2005 2005 2005
iPod U2 iPod Photo iPod Shuffle Mac Mini iPod Nano

Misc. Apple Accessories

Cinema Display HD Airport Airport Express

Studio CRT Display

Cinema Display

1984
Macintosh

1991
Quadra 900

1994 1995
Powerbook 150 Macintosh LC
B\ N\
y
R
J/ '
N
1999 1999
iBook iMac DV
—
; !O )
2003 2003
Power Macintosh G5 eMac

2005 2006
Video iPod iMac Slimmer Intel

AirPort Extreme isight

Apple lle Enhanced

1992
Powerbook Duo

Power Macintosh

2003
iPod 3rd Gen

2006
Mac Book Pro

Apple DB-9 mouse

1986
Macintosh Plus

Macintosh Centris

2003
iBook G4

ADB mouse

This is a visual representation of most all the products Apple has launched. This image documents the ever changing form factor
and industrial design of Apple’s products, not every single model number or slight change made to a previous model. ~ Enjoy

=

- ~

1986 1989 1989
Apple ligs Macintosh Il Macintosh SE Macintosh lici Macintosh Portable
| l |
1993 1993 1993 1993
Macintosh LCIll Quadra 800 Macintosh Quadra 605 Powerbook 180¢

199 1997 1997 1997
Powerbook eMate Power Macintosh 20 Year Anniversary Mac Powerbook G3
_ T | .. \
n— A S -
2001 2001 2001 2001 2002
iMac Patterns iBook Power Macintosh Quicksilver iPod 1st Gen iBook 14.1"

8555

2004 2004 2004
iMac G5 XServe G5 iPod Mini

2004
iPod Click Wheel

A = g
Jre 5 (S
A
2006 2006 2006 2007 2007
Mac Pro iPod Shuffle iPod Nano Apple TV iPhone

)
: Y B :
0 » § ¢ |

Desktop Mouse I Hockey Puck Pro Pro i o




Shoukders Top of the screen at or

refaced 18-2Bin. (4570 cmj shightly below eye kevel
- - (You may need to adjust
; h'______ SRR e W L the height of your display
Fossanme snd h N by raising or lowering
hands in a

your work surface)
straight Ene

— Screen postioned 1o

Forearms kevel avaid reflected glare
or tillved slightly

= Clearance under
Lower back work surface
o ik |- Feet Aat on the floor
or on afootrest

Thighs tited
shghtly

More information about ergonomics is available on the web:
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http://www.businessinsider.com/9-of-apples-strangest-patents-2012-10



MacBook Pro iPhone 4 MacBook Air



... d rectangular touch-screen
devices with a minimalist
interface with few physical
buttons...
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SPECIAL REPORT

CHOOSING Q'H
THEBEST ~ 2V
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FORYOU

All you want to know
about those thinking
machines—plus a buyer’s
guide to 36 of them

William Gotes, T
waha mimdd millicna
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Proyecto GNU

°* Richard Stallman

* Proyecto GNU creado en el ano 1984.
— Software Libre

— Licencias GPL W

— Free Software Fundation




Software libre!

libertad de uso
libertad de copia
libertad de modificacion
libertad de distribuir el
software modificado



Estructura de GNU




Linux

* Linus Torvalds.
* Nucleo Linux (1991)

— Compatible con Unix
— Licenciado bajo GPL
— Publicado en Internet




GNU + Linux




GNU + Linux




GNU + Linux




Componentes de una distribucion

Extras




Componentes de una Distribucion

Paquetes @




¥
gentoo linux

MiniKazit

MEPIS  redhat

- (C) p
QIEEF gﬂ ) ltiii <:2:; | ;ﬁ; "IIP ‘:ﬁ%;
Frugaware Hiweed |_|Nux EnGarde BearOps cAos/CentOS
- | Eﬁ PCLinux05S
&/I : - -'.-I-‘ ('/ i -1'- g ' 1
turbolinux Mandrakelinux :' ) : ; _,,h..., '-,- (9%
UTUTO Prngeny coe’ X Lif
Q @ Haydar Linux
v4 BeatrIX -43" >
L UNAR < S Q
archlinux GeEBoT kal .t\
(slackware l :: a ango J. subagnn
“ . * Linspire E ubuntu
EvilEntity Iﬂﬂ“ﬂmn Slackintosh USE
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Fedora
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[ Q |Searf:h

#& Shortcuts =

Trouver des Trouver des Trouver plus Trouver
...ications Médias Applications Web d'Applications des Fichiers

3

Naviguer sur Voir des Photos Veérifier Ecouter de
le Web ses Emails la Musique

Journal entries that you post will appear




Recomendaciones

-
. 3 ubuntu

Va

&8, Cent0s

http://www.jomuoru.net/wp-content/uploads/2010/03/gldt102-full.png
http://distrowatch.com



Recomendaciones

68 reeue gnulinux

from freedom came elegance



D LibreOffice

The Document Foundation

)Jabber
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1.8%
Qthers

1.3%

Limux

8.7%

Mac OX

88.2% [

Microsoft
Windows







Android To Retain Big Lead In Maturing Smartphone Market

Worldwide smartphone market share, by operating system

B 2012 2013 B 2014*

90%
30% 78.9%
14.9%

70%
60%
50%
40%
30%
20%

"ﬁ”’i an>d01D |OS 8 Windows Phone 2% BlackBerry Others

| q;f._u

@ @ @ * IDC forecast
@statistaCharts Source: IDC







http://www.top500.org/statistics/treemaps/



http://www.top500.org/statistics/treemaps/

o052 S B
ﬂm-

7%

M S
.!numtlﬂ

H Tynliag P l...-:H.ﬁqﬁ'l'lvl-'.-l_ihl-alll-h.'\-l'.



e _60%
SE I APACHE

8%
LIGHTTPD

STANDARDS

» Implements the
latest protocols,
mcluding HTTPR/A1.1
(RFC2616)

- Hi?hl‘,r
I

configurable and
extensible with
third-party modules

= HUuns on over morea
than 120 million
Internet servers

Web
Servers

20%

':Lﬂ.siﬂ
SOURCE

THE FOUNDATION

= Apache web
server is one of the
projects of the
Apache Software
Foundation. Other
projects include
Hadoop, Apache
Solr, SVN and the
Cassandra
database.




10.

B Chrome

B Firefox

B Internet Explorer
afari

B Opera

& Android Browser

& Mozilla Compatible
Cpera Mini
(not set)

RockMelt

37.48%

24.12%

12.21%

9.01%

5.09%

0.90%

0.37%

0.25%

0.17%

0.11%

A7 48%

0.17%
0.11%
0.25%:
0.37%
0.90%:
5.09%
9.01% —

12.21%




Software libre

“El movimiento del software libre siempre ha sido politico, pero su
trabajo no es esencialmente politico. Pero ya no podemos
hacerlo, porque ahora tenemos enemigos explicitos. Nadie nos
intentaba impedir antes que desarrollasemos software libre.
Teniamos problemas de otro tipo, mas vinculados al trabajo
técnico. Sin embargo, empresas como Microsoft se declaran
enemigas nuestras (...) tratan de imponer leyes que prohiben
nuestro trabajo. Por eso debemos actuar de modo politico contra
esas leyes, al mismo tiempo que sequimos desarrollando
software libre.” Richard Stallman



Cultura libre y Conocimiento abierto

Las obras culturales El conocimiento es abierto
libres son aquellas que cuando cualquiera puede
pueden ser libremente usarlo, reusarlo, y distribuirlo.

estudiadas, aplicadas,
copiadas y/o
modificadas por
cualquiera, para
cualquier propésito.

@J@@@

Ol

[6&§1TVII




open hardware



users .
are allowed to use, to improve
and to redistribute existing
projects freely.

designers

publish documents, software,..
essential to design the device.




http://www.openmoko.org



http://localmotors.com/rallyfighter/






Our machines are 8x cheaper.

B GVCS Industrial Brands
Brushhog ™

Toothbar Bucket ™
Tiller ™

Hay Mower ™

Road Grader ™
Backhoe ™=

Spader ™
Hammer Mill ™
Baler ™™

Trencher ™
Well Rig 'e——

Sawmi]] e——
BulldDZEI e

Tractor ™ ——

Micrombine ™=
Skid Loader ®

$0 $5k $10k $15k $20k

Bottom-up Scalability.



> - o* 4
- ARDUINO IS AN OPEN-SOURCE ELECTRONICS
- PROTOTYPING PLATFORM BASED ON FLEXIBLE,
EASY-TO-USE HARDWARE AND SOFTWARE. IT'S

INTENDED FOR ARTISTS, DESIGNERS, HOBBYISTS
' i 0 AND ANYONE INTERESTED IN CREATING
¥ INTERACTIVE OBJECTS OR ENVIRONMENTS .

»" % 2B

http://arduino.cc/



http://en.wikipedia.org/wiki/ArduSat






http://www.raspberrypi.org/



The 3D printer
that prints itself.



http://reprap.org/




Arduino UNO

Sn®w NOUMLETMAHS
¢ e i N
DIGITAL (PWM~) ¥

RX mnl " ARDUINO

. e A 6."' ( )
' [ Gmo® G 0d ) O &

I EARN AN

S0 e

i  Qonsmies_




Arduino IDE

IDE =

Integrated
Development
Environment

New sketch
Stop serial monitor

Verify/Compile

PE

Blink

L

F

Open sketch

Save sketch
Upload sketch

Open Serial monitor

Bfink | Arduino 0021

Turns on an LED on for one second, then off for one second, repectedly. /
Thiz example code is in the public domain.

Tab
woid getup{} i Cﬂntrﬂls
A4 initialize the digital pin a3 an output.
A¢ Pin 13 has an LED connected on most Arduing boards:
pinMode(13, OUTPUT};
void loopl) {
digitalWrite(13, HIGH); // set the LED on
e Loy (1BEE Y 3 A wait for g second
digitalWritef13, LOW); /¢ =et the LED off
de Loy (CLBEAEY 5 ¢ wait for a second
Code pane

Message pane

http://arduino.cc/es/main/software


http://arduino.cc/es/main/software




Robots inteligentes
 Teledirigido movil
 Evitar obstaculos

» Seqguidor de lineas

* Luchador de sumo







https://www.youtube.com/watch?v=9cVSzB8otpU



https://www.youtube.com/watch?v=9cVSzB8otpU

https://www.youtube.com/watch?v=0BPBBWwLmMTs




https://www.youtube.com/watch?v=0N1z2JY 32Mg


https://www.youtube.com/watch?v=ON1z2JY32Mg

http://hacknmod.com/hack/make-a-mini-segway-using-the-arduino/


https://www.youtube.com/watch?v=Tw9Jr-SPL0Y

https://www.youtube.com/watch?v=7L70xoZEG-A


https://www.youtube.com/watch?v=7L7oxoZEG-A
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http://www.aeroquadstore.com/




The 3D printer
that prints itself.



http://reprap.org/
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http://www.instructables.com/id/3D-Printed-Camera-OpenReflex/


http://www.instructables.com/id/3D-Printed-Camera-OpenReflex/

http://kekado.zapto.org/kevin/open.html


http://kekado.zapto.org/kevin/open.html

http://www.instructables.com/id/NaCade-The-Naked-Raspberry-Pi-Arcade-Machine/



MakerBot Thingiverse DASHBOARD EXPLORE CREATE SIGN IN / JOIN

#backtoschool Thingiverse
|
Kieyriey A Fegtured
S e —

Most Uiseful was based on the application of
the design. The Back to Basics Drafting Set
won for its in focus on utility. The pencil
case has two triangles for drawing
lines and angles, as well as tracing several
radii. The two pencil toppers snap together to
create a compass. Finally, the ruler has four
scales: "a 1:10 and 1:30 engineering scale,
and a 1:100 and 1:500 metric scale.”

Learn More

Global Feed Featured Collections

49  Zorlack liked Squirrel Salt and Pepper
Shaker

michaelbnewman collected Stratum-
} Vase 001

michaelbnewman liked Stratum- Flexible

Dissolvable
b Vase 001

#backtoschool C. Purple

http://www.thingiverse.com/


http://www.thingiverse.com/

\‘Q& - g Too much electronics? findchips B
" t‘ A . Here is a kitten.
RACk A DAY B,

HOME OUR VIDEOS SUBMIT A TIP FORUMS STAFF OCTOBER 5, 2013

Too much
electronics?
October 4, 2013 By

Here is a kitten.

findchips

HACKADAY ar.:g+: m
By A AFE +19.951

http://hackaday.com/



ﬁadafruit learning system

All Categories ' Learn Arduino

Memories of an Arduino

How to get the most from your Arduino
Memory

Byl LALLM

Fragreemivd Feup B Eramb?

As your Arduino projects get more
sophisticated, they tend to grow to the point
where memory limitations can become a
problem. This guide explains the different
types of Arduino memory and how to use
them most effectively.

Lesson 0. Getting Started

Learn Arduino, Lesson 0. Getting Started

Adafruit Proto Shield for
Arduino
Arduino Prototyping

This is a design for an cpen-source

prototy ping shield for Arduine NG/Diecimila.
It has tons of cool features, to make
prototyping on your Arduine easy.

Arduino Lesson 17. Email
Sending Movement
Detector

Use an Arduino to send an email, whenever
movement is detected with a PIR. sensor.

Adafruit Arduino Selection
Guide
Which Arduino is Right for Me?

This guide explains the differences between
the various types of Arduinos and Arduino
compatible microcontrollers and helps you
to select the one that best fits your needs.

All About Arduino Libraries

How to install and use Arduino Libraries

Featured Popular

Light Painting with Raspberry
Pi

Awesome photographic effects!

Light painting — a technigue mixing
photography with electronics — becomes
astoundingly simple when Raspberry Piis
invohed.

DeLorean Time Circuit
Great Scott!

http://www.adafruit.com/



" Make: [Maker Faire mMaker SHED

SUBSCRIBE e}
=
Make. Electronics Workshop Craft Science Home Art & Design Maker Pro

Projects Blog Magazine Videos Skill Builders Reviews FEvents Shop Forums Education

Make: Projects P

Explore our growing cookbook of DIY projects for the workshop, kitchen, garage, and .];,..
backyard. Learn new skills, find family fun, build a robot or a rocket. Get started in ;
electronics and use new platforms like Raspberry Pi and Arduino to power your
inventions. Get inspired and start making something today.

Welcome to the new Make: Projects! User accounts are temporarily disabled. If you contributed on our old
platform, you can still view your projects here, and we're working on an easy way to edit them in the future.
If you'd like access to update a project, email us at projects@makezine.com.

Not find what you are looking for? Try searching for the project here:

FIND PROJECTS BY CATEGORY:
Electronics ~ Workshop ™ Craft™ Science~™ Home ™ Ant & Design ™

http://makezine.com/



instructables Explore> | Create v | Contests ¥ | Community ~ You v
eeo )

thage what yout makge >

vy HALLOWEEN | 3D Printing | RadioShackDIY = 123D

O

EVERYARIN (5
JECHNOLOGY]
WORKSHOE
LIVING
HODD),

FLAY
DUISIDE

ables.com

http://www.instructables.com/



DANGEROUSPROTOTYPES 1=

A new open source hardware project every month

BLOG PROJECTS FORUM ABOUT CONTACT SHOP FREE PCBS

JUMP TO

Projects homepage
Bus Pirate

USB Infrared toy
Web platform

Bus Blaster

Logic Sniffer

CPLD dev boards
Logic Shrimp
Breakout boards
Proto boards
#twatch network LCD
Flash Destroyer

In development
Partlist and reference
Recent changes

Main Page

Language: | English * Pycckuid

Our goal is to release a new open hardware
project every month. This is a list of our
projects that are currently in production. You
can also see in development projects, and stuff

d to finishing. All the fil
PROTOTYPING ... i imcniation are apen source, fee! free
t d share them. If 'd like to build
IN PROGRESS pDrDrj?;iE}r:SrSZEf?ﬁeei‘rgﬁs r:?guht t:e zvgiiau;!e.a

This documentation is a wiki for anyone to edit. Please don't be shy, make corrections
and contributions when you like.

http://dangerousprototypes.com/



My Account | Wishlist | Cart | Checkout | Login

" "-_—_"\
COOR“\Q hQCks < - T

-

tasty electronics by libelitm TR AN

Shop Tutorials Let's Cook! Forum Customer Service Distributors Manifesto Blog

Arduino Waspmote 3D Printer Raspberry Pi Sensors Actuators Wireless DevTools Robotics Accessories

Starter Kits | Shields | Wireless | Packs l Enclosures | Prototyping l Converters | Books | Designed by CH |

On Demand

Cooking Hacks wasp Internet of Things
Shipping Policy mote Standard Platform

- Shipping WorldWide from 7€ » Open Source Wireless Sensor Platform
» Get your order in 24 hours - Focused on Makers and Companies
* High quality packaging . Complete Catalog Online Now!
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