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Raspberry Pi

RASPBERRY P MODEL A - $25 RASPBERRY PI MODEL B - $35
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Raspberry Pi

* Ordinador amb la mida d'una targeta de credit
 CPU: Broadcom BCM2835 SOC

e 7/00MHz ARM 11 amb coma flotant

» Videocore 4 GPU capac de reproduir BluRay amb qualitat
de video 1080p30 emprant H.264 a 40Mbits/s

 OpenGL ES2.0i OpenVG

» Targeta SD (es pot emprar USB un cop esta funcionant)
« Model A: 256MB RAM, 1 port USB

 Model B: 512MB RAM, 2 ports USB, Ethernet

Font : QtDD12 - Qt on Raspberry Pi - Jeff Tranter



Raspberry Pi

» Sortides de video compost i HDMI

* So per HDMI i connector jack d'audio de 3.5mm; també
es pot emprar un microfon USB com a entrada

* Connexid a un port GPIO (entrades/sortides de proposit
general a 3,3V)

* Alimentat a 5V per micro USB (2.5W/3.5W. Es poden
emprar bateries, per exemple 4 piles AA cells)

* No té rellotge de temps real RTC (ho obté de la xarxa)
 Memoria no expandible

Font : QtDD12 - Qt on Raspberry Pi - Jeff Tranter



Raspberry Pi

« PVD : US$25 (Model A) / US$35 (Model B)

» La placa ve sola: tipicament s'afegeix un monitor
per HDMI, una targeta SD, teclat i ratoli USB i una
font d'alimentacio de 5V per microUSB

* Acces lliure als esquemes del maquinari

Font : QtDD12 - Qt on Raspberry Pi - Jeff Tranter



Dispositius d'entrada -
Ratoli i teclat

* Es poden connectar ratolins i teclats USB

e Si calen més connexions USB es pot emprar
un concentrador amb alimentacio auxiliar

Source : QtDD12 - Qt on Raspberry Pi - Jeff Tranter



Dispositius de sortida |
pantalla tactil

e Sortida de video HDMI i
video compost

* Es poden fer servir
connectors DVI o VGA amb S )
un adaptor M e v i

» Les pantalles tactils HDMI

funcionen si emulen un ratoli
USB

* Chalkboard Electronics té
una pantalla tactil compatible
de 10 polsades amb una
interficie d'HDMI a LVDS
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Altre maquinari

Ports GPIO, serie, SPI, 12C i JTAG

* Ve amb un connector soldat (P1) de 26 potes i un altre de 8

potes (P5. Tan sols esta a la segona revisio)

Treballa internament a 3,3V. Si es vol fer compatible amb
nivells TTL (5V) cal un convertidor de nivells

MIPI CSI-2 (Camera Serial Interface) al connector S5

DSI (Display Serial Interface) al connector S2 per a LCD (no hi
ha drivers actualment)

La segona revisio té alguns canvis menors respecte a l'original
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Connector GPIO

Raspberry Pi B
Rev 1 P1 GPIO Header
Pin No.

|33Vl

GPIOO 3
GPIO1 5
GPIO4 7
D o
GPIO17 11
GPIO21 13
GPI1022 15
Y 7
GPIO10 19
GPIO9 21
GPIO11 23

| GNDPE

2
4
6
8 GPIO14
10 GPIO15
12 GPIO18
14 N
16 GPIO23
18 GPIO24
20 [ICH
22 GPI025
24 GPIOS8

26 GPIO7

Font : http://raspi.tv/2014/rpi-gpio-quick-reference-updated-for-raspberry-pi-b

Key

GPIO Numbers

Raspberry Pi AIB
Rev 2 P1 GPIO Header

Pin No.

| 3.3V

GPIO2 3
GPIO3 5
GPIO4 7/
T o
GPIO17 11
GPI1027 13
GPI1022 15
Y
GPIO10 19
GPIOS 21
GPIO11 23

| GNDPE

LR UART

P
GND

I*)C

SPI
GPIO

2 B\
4 A\
6 [¢1)'[»]
8 GPIO14
10 GPIO15
12 GPIO18
14 SN
16 GPIO23
18 GPIO024
20 [
22 GPIO25
24 GPIO8

26 GPIO7

Raspberry Pi B+
B+ J8 GPIO Header
Pin No.

GPIO2
GPIO3
GPIO4
GPIO17
GPI027
GPIO22
GPIO10
GPIO9
GPIO11
DNC
GPIO5
GPIO6
GPIO13
GPIO19
GPIO26

1
3
5
7
9

11

13
15
17
19
21
23
25
27
29
31
33
35
37

~ GNDRE

2
4
6
8
10
12

14 (N

16
18

GPI014
GPIO15
GPIO18

GPI1023
GPI1024

20 [

22
24
26
28

GPI1025
GPIO8
GPIO7
DNC

30 [

32

GPI012

34 N

36
38
40

GPI016
GPI1020
GPI1021
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http://raspi.tv/2014/rpi-gpio-quick-reference-updated-for-raspberry-pi-b

Raspberry Pi Model B

ev 1l Rev 2
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Comparacio d'arquitectures |
families ARM

Arquitectura Familia

ARMv1 ARM1

ARMv2 ARM2, ARM3

ARMv3 ARM6, ARM7

ARMv4 StrongARM, ARM7TDMI, ARMOTDMI

ARMv5 ARM7EJ, ARMOE, ARM10E, XScale

ARMv6 ARM11, ARM Cortex-M

ARMv7 ARM Cortex-A, ARM Cortex-M, ARM Cortex-R

ARMv8 Not available yet. They will be 64 bits processors


http://en.wikipedia.org/w/index.php?title=ARM1&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=ARM2&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=ARM3&action=edit&redlink=1
http://en.wikipedia.org/wiki/ARM7
http://en.wikipedia.org/wiki/StrongARM
http://en.wikipedia.org/wiki/ARM7TDMI
http://en.wikipedia.org/wiki/ARM9
http://en.wikipedia.org/w/index.php?title=ARM7EJ&action=edit&redlink=1
http://en.wikipedia.org/wiki/ARM9E
http://en.wikipedia.org/w/index.php?title=ARM10E&action=edit&redlink=1
http://en.wikipedia.org/wiki/XScale
http://en.wikipedia.org/wiki/ARM11
http://en.wikipedia.org/wiki/ARM_Cortex-M
http://en.wikipedia.org/wiki/ARM_Cortex-A
http://en.wikipedia.org/wiki/ARM_Cortex-M
http://en.wikipedia.org/wiki/ARM_Cortex-R

ARMv5 Platforms

OLinuXino

OpenRD

Pogoplug Series 4
Pogoplug v2 (Pink/Gray)
Seagate DockStar
Seagate GoFlex Home
Seagate GoFlex Net
SheevaPlug
TonidoPlug

TonidoPlug 2

ZyXEL NSA320

ARMv6 Platforms

Pogoplug Pro/Video/v3
Raspberry Pi

ARMv7 Platforms

BeagleBoard
BeagleBoard-xM
BeagleBone
CuBox

Gumstix Overo
IGEP v2

Mele A100
NitrogengX
PandaBoard
TrimSlice

Processor

Freescale i.MX233 454MHz
Marvell Kirkwood 1.2GHz
Marvell Kirkwood 800MHz
Marvell Kirkwood 1.2GHz
Marvell Kirkwood 1.2GHz
Marvell Kirkwood 1.2GHz
Marvell Kirkwood 1.2GHz
Marvell Kirkwood 1.2GHz
Marvell Kirkwood 1.2GHz
Marvell Armada 310 800MHz
Marvell Kirkwood 1.2Ghz

Processor
PLX 7820 700MHz Dual-core
Broadcom BCM2835 700MHz

Frocessor

TI OMAP 3530 720MHz

TI DM3730 1GHz

TI AM3358 720Mhz

Marvell Armada 510 800MHz
TI OMAP 35xx 600/720MHz
TI DM3730 1GHz

Allwinner A10 1.0Ghz
Freescale i.MX6 Quad 1GHz

TI OMAP 4430 1GHz Dual-core
NVIDIA Tegra 2, 1GHz Dual-core

64MB

512MB
128MB
256MB
128MB
128MB
128MB
512MB
512MB
212MB
512MB

128MB
256MB

RAM
256MB
512MB
256MB
1024MB
512MB
212MB
212MB
1024MB
1024MB
1024MB

NAND

312MB
128MB
128MB
256MB
256MB
256MB
512MB
212MB
212MB
128MB

NAND
128MB

Ethernet
10/100
10/100
10/100
Gigabit
10/100
10/100
10/100
Gigabit
10/100
Gigabit

Ethernet
10/100
Gigabit
Gigabit
Gigabit
Gigabit
Gigabit
Gigabit
Gigabit
Gigabit
Gigabit
Gigabit

Ethernet
Gigabit
10/100

sD

Full SD
Micro 5D
Micro SD
Micro SD
Micro SD
Micro SD
Full SD
Micro 5D
Full SD

USB  SATA
2
7 2
3 1
4
4
1 1
1 2
1
1|
1 1
3 2
USB  SATA
4 1
2
(100mA
max)
usB
1
4
2
2
Exp
2
3
2
2

Full and Micro 5D 4

15

Wireless

B/G, Bluetooth v2.0 + EDR
B/G, Bluetooth v2.0 + EDR
B/G/N

B/G/N

B/G/N, Bluetooth v2.1 + EDR
Optional B/G/N, Optional
Bluetooth
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Arduino 1 Raspberry Pi

Configuraclio de xarxa

WiFi : https://www.raspberrypi.org/documentation/configuration/wireless/wireless-cli.md

Ethernet : http://nectorgarciaperez.com/2013/05/01/configurar-interfaces-de-red-en-debian-6/

\ - - - -
eth0 amb IP estatica eth0 amb IP dinamica

¢ interfaces(5) file used by ifup(8) and ifdown(8) # interfaces(5) file used by ifup(8) and i1fdown(8)
# Please note that this file is written to be used with dhecped # Please note that this file is written to be used with dhcpcd
# For static IP, consult /fetc/dhcped.conf and 'man dhcped.conf! # For static IP, consult /etc/dhcped.conf and "man dhcped. conf
# Include files from setc/network/interfaces.d: # Include files from /etc/network/interfaces.d:
source-directory /etc/network/interfaces.d source-directory fetc/network/interfaces.d
auto lo auto lo
iface lo inet loopback iface lo inet loopback
#eth0 amb DHCP kethO amb DHCP
#allow-hotplug etho allow-hotplug ethd
#1face ethd inet dhcp iface eth0 inet dhcp
tethO amb IP estatica #ethd amb IP estatica
allow-hotplug etho #allow-hotplug ethd
iface eth0 inet static #1face eth® inet static

address 192.168,1.2 # address 192.168.1.2

netmask 255.255,255.0 # netmask 255,255,255.0

network 192.168.1.0 # network 192.168.1.0

broadcast 192.168.1. 255 # broadcast 192.168.1.255

gateway 192.168.1.1 # gateway 152.168.1.1

dns-nameservers 80.58.0.33 80,58,32.97 # dns-nameservers 80,58.0.33 80.58,32.97
#WIFI DHCP #WIFI DHCP
allow-hotplug wlan@ allow-hotplug wlan0
iface wlan® inet dhcp 1face wlan® inet dhcp _

wpa-conf /etc/wpa_supplicant/wpa_supplicant.conf wpa-conf /etc/wpa_supplicant/wpa_supplicant.conf

/etc/network/interfaces

electronics.cat


https://www.raspberrypi.org/documentation/configuration/wireless/wireless-cli.md
http://hectorgarciaperez.com/2013/05/01/configurar-interfaces-de-red-en-debian-6/

Arduino 1 Raspberry Pi
Configuraclio de xarxa

Si modifigueu wlan0 a /etc/network/interfaces i no voleu reiniciar I'equip, executeu:

ifdown wlano®
ifup wlano

Si modifigueu eth0 a /etc/network/interfaces i no voleu reiniciar I'equip, executeu:

ifdown ethO

ifup Ethe ctrl_interface=DIR=/var/run/wpa_ supplicant GROUP=netdev
update config=1
#country=GE

network={
ssid="MOVISTAR 2840"
psk="TFTMX3YTUFRCANAFJIUJI"

}
network={
: . ssid="Telecos.cat"
/etc/wpa_supplicant/wpa_supplicant.conf ook="Fourier1?"

key_mgmt=WPA-PSK

}

network={
ssid="IoT-eCat"
psk="clotClot"
key_mgmt=WPA-PSK

}

17
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Arduino | Raspberry Pi

Connexi0 remota emprant
el navegador d'arxius

‘ Cancella ‘ Connecta't al servidor

Adreca del servidor

sftp://192.168.1.17/home/pi a |

Per exemple, smb://foo.example.org

Servidors recents

ecat sftp://web398 . webfaction.com/home/ecat
popotamo sftp://37.135.7.25:5598/home/popotamo

pi sftp://85.48.228.118:5584/home/pi

pi sftp://192.168.1.17/home/pi

popotamo sftp://37.133.169.207:559&/home/popotamo
pi sftp://192.168.1.48/home/pi

pi sftp://192.168.42.1/home/pi

popotamo sftp://37.133.169.186:5598/home/popotamo
juanda sftp://172.20.0.40/home/juanda

popotamo sftp://37.133.169.186:2244/home/popotamo

18
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Arduino 1 Raspberry Pi

1fconfig

i~ § ifconfig
ethi Link encap:Ethernet Hwaddr bB:27:eb:fd:dB:b5
inet addr:192.168.1.17 Bcast:192.168.1.255 Mask:255.255.255.0
inet6 addr: feB0::b8Be:e7c9:8c24:45d7/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:1140 errors:0 dropped:7 overruns:@ frame:0@
TH packets:206 errors:0 dropped:@ overruns:@ carrier:@
collisions:0 txgqueuelen:lEOE
RX bytes:77745 (75.9 KiB) TX bytes:28255 (27.5 KiB)

lo Link encap:Local Loopback
inet addr:127.0.0.1 Mask:255.0.0.0
inet6 addr: ::1/128 Scope:Host
UP LOOPBACK RUNNING MTU:85536 Metric:1
RX packets:226 errors:0 dropped:@ overruns:® frame:0
TX packets:226 errors:0@ dropped:0 overruns:® carrier:@
collisions:0 txgueuelen:l
RX bytes:20208 (19.7 KiB) TX bytes:20208 (19.7 KiB)

wlan@ Link encap:Ethernet Hwaddr bB:27:eb:a8:85:20
irnet addr:192.168.42.1 Bcast:192.168.42.255 Mask:255.255.255.0
inetf addr: feB0::4504:2549:cd46:698/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:l
RX packets:246 errors:0 dropped:168 overruns:@ frame:@
TK packets:85 errors:0 dropped:0 overruns:@ carrier:0
collisions:0 txqueuelen:1G00
RX bytes:39016 (38.1 KiB) TX bytes:17059 (16.6 KiB)

~ %

19
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eg
Arduino 1 Raspberry Pi

Porta d'enllac 1 DNS

~ % route -n
Kernel IF routing table

Destination Gateway Genmask Flags Metric Ref Use Iface
0.0.0.0 192.168.1.1 0.0.0.0 UG 202 ] O ethb
169.254.0.0 0.0.0.0 255.255.0.0 ¥ 303 G 0 wlan@
192.168.1.0 0.0.0.0 255.255.255.0 U 202 G 0 ethl
192.168.42.0 0.0.0.0 255.255.255.0 U @ @ @ wlan@

i~ % cat /etc/resolv.conf
# Generated by resolvconf
nameserver 62.81.29.254

nameserver 6Z.81.16.213
'---"t.

electronics.cat
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Arduino 1 Raspberry Pi
SSH

ssh -X pi@192.168.1.17

jordi@debianJB:~$ ssh -X pi@lsz2.168.1.17
pi@l92.168.1.17's password:

The programs included with the Debian GNU/Linux system are free software;
the exact distribution terms for each program are described in the
individual files in /usr/share/doc/*/copyright.

Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent

permitted by applicable law.
Last login: Wed Nov 30 10:09:47 2016 from 192.168.1.12

~ 5

L'opcid -X ens permet poder executar remotament programes amb interficie grafica d'usuari.

En sistemes operatius Windows existeix el programa putty ( http://www.putty.org/ )

21
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http://www.putty.org/

Arduino 1 Raspberry Pi

Accés SSH sense contrasenya

https://docs.webfaction.com/user-guide/access.html

Genereu una clau al vostre ordinador (si no existeix ~/.ssh/id_rsa.pub):
1- Obriu una sessio de terminal.

2- Creeu la carpeta ~/ . ssh, en cas de que no existeixi. ( mkdir -p $HOME/.ssh )

3- Aneu al directori ~/.ssh (cd ~/.sshipremeu Enter)

4- Genereu les vostres claus ( ssh-keygen -t rsa )

5- Premeu Enter per a contestar totes les preguntes per defecte.

Desplegueu la clau a la Raspberry Pi

1- Copieu la clau a la Raspberry Pi. Entreu scp ~/.ssh/id_rsa.pub
pi@192.168.1.17:temp_1id_rsa_key.pub (canvieu 192.168.1.17 per la
IP de la vostra Raspberry Pi) i premeu Enter.

Entreu la contrasenya quan us ho demani (la contrasenya per defecte és raspberry).

jordi@debiandB:~% scp ~/.ssh/id rsa.pub pi@l92.168.1.17:temp_id rsa key.pub

pi@192.168.1.17's password:

id rsa.pub 100% 396 0.4kB/s  00:00
jordi@debianiB:~$ N

22

electronics.cat


https://docs.webfaction.com/user-guide/access.html

Arduino 1 Raspberry Pi

Accés SSH sense contrasenya

Desplegueu la clau a la Raspberry Pi

2- Obriu una sessi6 SSH a la vostra Raspberry Pi des del vostre ordinador. Entreu ssh
pi@192.168.1.17 (canvieu 192.168.1.17 per la IP de la vostra Raspberry
Pi) i premeuEnter. Entreu la contrasenya quan us ho demani (la
contrasenya per defecte és raspberry).

jordi@debian]B:~% ssh pi@l92.168.1.17
pi@l582.168.1.17's password:

The programs included with the Debian GNU/Linux system are free software;
the exact distribution terms for each program are described in the
individual files in /fusr/share/doc/*/copyright.

Debian GHNU/Linux comes with ABSOLUTELY MO WARRAMTY, to the extent
permitted by applicable law.
Last login: Wed Nov 20 10:18:28 2016 from 192.168.1.12

~ 5 B

3- Creeu la carpeta ~/ . ssh, en cas de que no existeixi. (mkdir -p $HOME/.ssh )

4- Afegiu la vostra clau a l'arxiu authorized_keys . Entreu cat
~/temp_id_rsa_key.pub >> ~/.ssh/authorized_keys i premeu Enter.

i~ $ cat ~/temp_id_rsa_key.pub == ~/.ssh/authorized_keys

23
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Arduino 1 Raspberry Pi

Accés SSH sense contrasenya

Desplegueu la clau a la Raspberry Pi

5- Esborreu l'arxiu amb la clau tempral. Feu rm temp_id_rsa_key.pub i premeu
Enter.

i~ % rm temp_id_rsa_key.pub

6- Protegiu l'arxiu de claus SSH. Entreu-hi chmod 600 ~/.ssh/authorized_keys i
premeu Enter.

i~ % chmod 600 ~/.ssh/authorized keys

7- Protegiu el directori SSH. Entreu-hi chmod 700 ~/.sshipremeu Enter.
:~ $ chmod 708 ~/.ssh

8- Protegiu el vostre directori d'usuari. Entreu-hi chmod go-w $HOME i premeu Enter.
~ % chmod go-w $HOME

9- Tangqueu la sessio SSH.

24
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eL .. :
Arduino 1 Raspberry Pi

Accés SSH sense contrasenya

Desplegueu la clau a la Raspberry Pi

1

cat ~/temp_id rsa key.pub == ~/.ssh/authorized keys
rm temp_id rsa key.pub

chmod 600 ~/.ssh/authorized_keys

chmod 7800 ~/.ssh

chmod go-w $HOME

exit

L1

1

Togout
Connection to 192.168.1.17 closed.
|jordi@debianIB:~$ [

Verifiqueu que ja podeu accedir mitjancant SSH sense que us
pregunti la contrasenya

jordi@debianlB:~% ssh pi@l92.168.1.17

The programs included with the Debian GNU/Linux system are free software;
the exact distribution terms for each program are described in the
individual files in Jusr/share/doc/*/copyright.

Debian GNU/Linux comes with ABSOLUTELY MNO WARRANTY, to the extent
permitted by applicable law.
Last login: Wed Nov 30 11:03:54 2016 from 192.168.1.12

~ 5

25
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Arduino 1 Raspberry Pi

Tunel SSH invers

http://jerrygamblin.com/2016/04/23/persistent-reverse-ssh-tunnels-on-a-raspberrypi/

Port 2222 \
‘ - v

Corporate Network Raspberry Dropbox  Corporate Firewall — Public SSH Server Attacker

26
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e

Arduino 1 Raspberry Pi

Tunel SSH invers

Fitxer Edita Visualitza Cerca

:~ % ssh -R
The authenticity of host

Debian GNU/Linux comes wit
permitted by applicable 14
jordi@debianlB:~% |}

ECDSA key fingerprint is 01:eb:89:96:25:8b:48:22:e9:a7:ed:be:dd4:98:cd:ac.

Are you sure you want to continue connecting (yes/no)? yes

Warning: Permanently added '1592.168.1.12' (ECDSA) to the list of known hosts.
jordi@l9z.168.1.12"'s password:

The programs included with the Debian GNU/Linux system are free software;
the exact distribution terms for each program are described in the
individual files in /fusr/share/doc/*/copyright.

jordi@debianJB: ~ x

Terminal Ajuda

12345:localhost 22 jordi@l92.168.1.12
'192.168.1.12 (192.168.1.12)" can't be established.

Fitxer Edita Visualitza Cerca Terminal Ajuda

jordi@debianlB:~% ssh -p 12345 pi@l27.0.0.1

The authenticity of host '[127.0.0.1]1:12345 ([127.0.0.1]:12345)"' can't be establ
ished.

ECDSA key fingerprint is db:79:95:3e:5d:97:96:cd:ce:57:64:96:63:82:15:e2.

Are you sure you want to continue connecting (yes/no)? yes

Warning: Permanently added '[127.0.0.1]:12345' (ECDSA) to the 1list of known host
s.

The programs included with the Debian GNU/Linux system are free software;
the exact distribution terms for each program are described in the
individual files in fusr/share/doc/*/copyright.

Debian GHNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent
permitted by applicable law.
Last login: Wed Nov 30 23:46:52 2016 from 192.168.1.12

~ 5

pi@raspberrypi: ~ x

27
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Arduino 1 Raspberry Pi
autoSSH

Si el tunel deixa de funcionar (acostuma a ocorrer en xarxes molt
ocupades o d'escasa qualitat, com el 3G), es pot utilitzar el paquet
autossh en lloc de I'ssh per a establir la connexioé que s’encarregara de
mantenir el tinel obert reiniciant automaticament la connexio.

T~ % autossh -M 65500 -o ServerAlivelnterval=20 -R 19994:localhost:22 ecat@web398 .webfaction.com

L'autossh no funciona com s'espera si al connectar la Raspberry Pi
no hi ha connexio a Internet. Per a evitar aixo, primer verifiquem la
connectivitat fent un ping.

jordi@debianlB:~% ssh ecat@web398.webfaction.com
ecat@web398 .webfaction.com's password:

Last login: Wed Mov 30 23:21:27 2016 from 62.83.215.143
[ecat@web398 ~]% ssh -p 19994 pi@localhost
pi@localhost's password:

The programs included with the Debian GNU/Linux system are free software;
the exact distribution terms for each program are described in the
individual files in Jusr/share/doc/*/copyright.

Debian GMU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent
permitted by applicable Law.
Last login: Thu Dec 1 00:24:02 2016 from localhost

i~ 5 1

28
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eL .. :
Arduino 1 Raspberry Pi

Verificacidé de la connectivitat

i~ % ping -c 1 www.binefa.cat
PING binefa.cat (37.58.75.228) 56(84) bytes of data.
64 bytes from web358.webfaction.com (37.58.75.228): icmp seg=l ttl=5Z time=45.2 ms

--- binefa.cat ping statistics ---
1l packets transmitted, 1 received, 0% packet loss, time Oms
rtt min/avg/max/mdev = 49.200/49.200,/49.200/0.000 ms
i~ % echo $7
(]
i~ % ping -c¢ 1 www.jordibinefa.cat
ping: unknown host www.jordibinefa.cat
i~ % echo $7
2
i~ % ping -c 1 192.168.1.222
PING 1592.168.1.222 (192.168.1.222) 56(84) bytes of data.
From 192.168.1.17 icmp_seqg=1 Destination Host Unreachable

---192.168.1.222 ping statistics ---
1 packets transmitted, @ received, +1 errors, 100% packet loss, time Oms

1~ % echo §7
1
i~ % ping -c 1 192.168.1.1
PING 192.168.1.1 (192.168.1.1) 56(84) bytes of data.
64 bytes from 192.168.1.1: icmp seq=1 ttl=64 time=1.01 ms

---192.168.1.1 ping statistics ---
1 packets transmitted, 1 received, (0% packet loss, time Oms
rtt min/avg/max/mdev = 1.019/1.019/1.019/0.000 ms

i~ % echo $7

-~ 5 1

0
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Ordres consecutives emprant &&

i~ % ping -c 1 192.168.1.222 && 1s
PING 192.168.1.222 (192.168.1.222) 56(84) bytes of data.
From 192.168.1.17 icmp_seg=1 Destination Host Unreachable

---192.168.1.222 ping statistics ---
1l packets transmitted, @ received, +1 errors, 100% packet loss, time Oms

i~ % ping -c 1 192.168.1.1 && 1s
PING 192.168.1.1 (192.168.1.1) 56(84) bytes of data.
64 bytes from 192.168.1.1: icmp seq=1 ttl=64 time=1.081 ms

--- 192.168.1.1 ping statistics ---
1 packets transmitted, 1 received, @% packet loss, time Gms
rtt min/avg/max,/mdev = 1.0159/1.019/1.0159/0.000 ms
codis Documents Music Pictures pwdVnc.txt sketchbook tunelSSH.txt
Desktop Downloads oldconffiles Public python games Templates Videos
i~ % ping -c 1 www.jordibinefa.cat && 1s
ping: unknown host www.jordibinefa.cat
i~ % ping -c 1 www.binefa.cat && 1s
PING binefa.cat (37.58.75.228) 56(84) bytes of data.
64 bytes from web398.webfaction.com (37.58.75.228): icmp_seq=1 ttl=bZ time=48.6 ms

--- binefa.cat ping statistics ---
1l packets transmitted, 1 received, 0% packet loss, time Oms
rtt min/avg/max/mdev = 48.642/48.642/48.642/0.000 ms

codis Documents Music Pictures pwdVnc.txt sketchbook tunelS5H.txt
Desktop Downloads oldconffiles Public python games Templates Videos
~ 5

En cas de que la primera ordre tingui exit, llavors executa la seguent.
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Processos actius 1 grep

i~ % ps aux | grep autossh
pi 25686 0.0 0.2 4772 2032 pts/0 S+ 12:18 @:00 grep --color=auto autossh

i~ % ps aux | grep autossh | grep -v grep

i~ % if ! ps aux | grep autossh = /dev/null; then echo "No hi ha cap procés"; else echo "Hi ha algun procés"; fi
Hi ha algun procés

i~ % if ! ps aux | grep autossh | grep -v grep = /dev/null; then echo "No hi ha cap procés"; else echo "Hi ha algun pro
cés": fi
Mo hi ha cap procés

i~ % 1if ! ps aux | grep autossh = /dev/null; then echo "No hi ha cap procés"; fi

i~ % 1if ! ps aux | grep autossh | grep -v grep = /dev/null; then echo "No hi ha cap procés"; fi
Mo hi ha cap procés

-~ 5 1
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crontab

/etc/crontab

Jetc/crontab: system-wide crontab

Unlike any other crontab you don't have to run the “crontab’
command to i1nstall the new version when you edit this file

and files 1n fetc/cron.d. These files also have username fields,
that none of the other crontabs do.

3 W

SHELL=/b1in/sh
PATH=/usr/Llocal/sbin: fusr/local/sbin: /sbin: /bin: fusr/sbin: fusr/bin

# m h dom mon dow user command

17 * * * ¥  prgpt cd / && run-parts --report fetc/cron.hourly

25 & # % %  ropt test -x /usr/sbinsanacron || ( cd / && run-parts --report fetc/cron.daily )

47 6 * % 7  root test -x fusr/sbinfanacron || [ cd / &% run-parts --report /etc/cron.weekly )

52 & 1 * * root test -x Jusr/sbinsanacron || ( ed / && run-parts --report fetc/cron.monthly )

#wf1 ok ok ok ok popt ping -c¢ 1 www.binefa.cat &% 1f ! ps aux | grep autossh | grep -v grep = /dev/nL

#

*/1 7 *oxx root ping -c 1 www.blinefa.cat

&% 1f ! ps aux | grep autossh | grep -v grep >
/dev/null; then su pi -c 'autossh -f -nNT -M 65500
-0 ServerAlivelnterval=20 -R 19994:1ocalhost:22
ecat@web398.webfaction.com'; fi
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Persistencia de les accions remotes
screen (1/2)

http://www.tecmint.com/screen-command-examples-to-manage-linux-terminals/

- i~ % screen -ls
INo Sockets found in fvar/run/screen/S-pi.

:~ § screenf]

i~ % ping 192.168.1.1

PING 192.168.1.1 (192.168.1.1) 56(84) bytes of data.

64 bytes from 1592.168.1.1: icmp seq=l ttl=64 time=2.07 ms

64 bytes from 192.168. : lcmp_seg=Z ttl=64 time=0.915 ms
64 bytes from 192.168. : lcmp _seg=3 ttl=64 time=1.17 ms

&4 bytes from 192.168. : lcmp seq=4 ttl=64 time=0.960 ms
&4 bytes from 192.168. : lcmp _seq=5 ttl=64 time=0.934 ms
64 bytes from 192.168. : lcmp_seg=6 ttl=64 time=1.33 ms

FL T

— = = =
— = = e

Per a sortir temporalment d'screen premeu Ctrl A+ D

[detached from 2427 .pts-0.raspberrypi]
~ 5 |
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Persistencia de les accions remotes
screen (2/2)

http://www.tecmint.com/screen-command-examples-to-manage-linux-terminals/

[detached from 2427 .pts-0.raspberrypi]
1~ 5 oexit

logout

Connection to 192.168.1.17 closed.

jordi@debian]B:~% ssh pi@l92.168.1.17

The programs included with the Debian GNU/Linux system are free software;
the exact distribution terms for each program are described in the
individual files in fusr/share/doc/*/copyright.

Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent
permitted by applicable law.
Last login: Wed Nov 30 11:55:07 2016 from 192.168.1.12

:~ $ screen -rj
64 bytes from 192.168.1.1: icmp seq=205 ttl=64 time=0(.883 ms
64 bytes from 192.168.1.1: icmp seq=206 ttl=64 time=0.881 ms
64 bytes from 192.168.1.1: icmp_ seq=207 ttl=64 time=0.5969 ms
64 bytes from 192.168.1.1: icmp_seq=208 ttl=64 time=0.873 ms
64 bytes from 192.168.1.1: icmp seq=209 ttl=64 time=1.10 ms
64 bytes from 192.168.1.1: icmp seq=210 ttl=64 time=0.927 ms
64 bytes from 1592.168.1.1: icmp seq=211 ttl=64 time=0(.506 ms
64 bytes from 192.168.1.1: icmp seq=212 ttl=64 time=0.860 ms

[screen is terminating]

~ 5 |

Per a cancel-lar el ping podem prémer Ctrl C i per a sortir de screen fem exit
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= % ¥

=
*
=

Arduino 1 Raspberry Pi
Publicacié de la IP publica (1/2)

(i) binefa.cat/php/svr/

morn dow user

*
*
*
*

]

SHELL=/bin/sh
PATH=/usr/local/sbin:/usr/local/bin:/sbin:/bin:/usr/sbin: /usr/bin

e

*
7
*

H

root
root
root
roct

37.133.169.186
dc nov 30 13:00:02 CET 2016

command
cd / &b
test -x
test -x
test -x

popotamo@popotamo:~% cat /etc/crontab
# /etc/crontab: system-wide crontab
# Unlike any other crontab you don't have to run the “crontab’

# command to install the new version when you edit this file

# and files in /fetc/cron.d. These files also have username fields,
# that none of the other crontabs do.

run-parts --report /Jetc/cron.hourly

fusr/sbin/anacron | |
/usr/sbin/anacron ||
fusr/sbin/anacron ||

popotamo /home/popotamo/bin/svr.sh

( cd / && run-parts --report fetc/cron.daily )
{ cd / && run-parts --report Jfetc/cron.weekly ]
( cd / && run-parts --report Jetc/cron.monthly )

popotamo /home/popotamo/bin/checkAutoSSH. sh

popotamo@popotamo:~$¢ [
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Publicacié de la IP publica (2/2)

popotamo@popotamo:~$ cat /home/popotamo/bin/svr.sh
#!/bin/bash

# rm ip.php

wget http://www.binefa.cat/php/ip/ip.php
echo "<BR=" == ip.php

date == ip.php

scp ip.php ecat@web398.webfaction.com:/home/ecat/webapps/www _binefa cat php/svr/index.php

rm ip.php [ ]
popotamo@popotamo:~$ i < vi_ctrlledsOl.py 3 | ecatcpp ¥ |index.htm ¥ | index.php X

1 IEMETA HTTP-EQUIV="refresh" CONTENT="0;URL=1p.php"=
2

¢ [
‘| ecat.cpp # | index.htm # | index.php # | ip.php X (2

1 =?php
2 echo % SERVER['REMOTE ADDR'];
3 7
4
- |
[ |
| ecat.cpp # | index.htm | index.php % ip.php %
1 EHHTHL::
2 E <HEAD=
3 <TITLE=Your Internet IP</TITLE=>
4 - =/HEAD=
= H =BODY =
6 =?php
7 echo $ SERVER['REMOTE ADDR'];
a =
9 2 =/BODY=
10 -</HTML=>
11
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Raspberry P1 com a punt d'accés (1/4)
http://elinux.org/RP1-Wireless-Hotspot

Instal-lacié de paquets:

sudo apt-get install hostapd udhcpd

i~ % cat Jetc/udhcpd.conf
# Sample udhcpd configuration file (/etc/udhcpd.conf)

# The start and end of the IP lease block
start 192 .168.42.20 #default: 192.168.0.20
and 192 .168.42.254 #default: 192.168.0.254

.# The interface that udhcpd will use

linterface wlLan( #default: ethd
#Examles

#opt dns 192 .1668.10.2 192.168.10.10

opt dns 8.8.8.8 4.2.2.2

option subnet 255.255.255.0
#opt router 192.168.10.2

opt router 192.168.42.1

#opt wins 192.168.10.10

#option dns 129.219.13.81 # appened to above DNS servers for a total of 3
#option domain Tlocal

option lease BE4000 # 10 days of seconds
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Raspberry P1 com a punt d'accés (2/4)

i~ % cat /etc/default/udhcpd
# Comment the following line to enable
#DHCPD _ENABLED="no"

# Options to pass to busybox' udhcpd.
#
# -5 Log to syslog

# -f run in foreground

DHCPD _OPTS="-5"
~ 5 1

1~ % cat /etc/network/interfaces
# interfaces(5) file used by ifup(8) and ifdown(8)

# Please note that this file is written to be used with dhcpcd
# For static IP, consult /etc/dhcpcd.conf and 'man dhcpcd.conf!

# Include files from fetc/network/interfaces.d:
source-directory /Jetc/network/interfaces.d

auto lo
iface 1o inet loopback

iface ethl inet manual

allow-hotplug wlanb
#iftace wlanll inet manual
# wpa-conf /etc/wpa supplicant/wpa supplicant.conf

iface wlan@ inet static
address 192.168.42.1
netmask 255.255.255.0

allow-hotplug wlanl
iface wlanl inet manual
wpa-conf /etc/wpa supplicant/wpa supplicant.conf

up iptables-restore = fetc/iptables.ipvd.nat
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Raspberry P1i com a punt d'accés (3/4)

:~ % cat /etc/hostapd/hostapd.conf
intertace=wland
driver=nl808211
ssid=pvSL
hw_mode=g
channel=10
macaddr acl=0
auth _algs=l1
ignore broadcast ssid=0
wpa=2
wpa_passphrase=fanalBoletl
wpa_key mgmt=WPA-PSK

#wpa_palrwise=TKIP # You better do not use this weak encryption (only used by old client devices)

rsn_palrwise=CCMP 1~ & cat fetc/default/hosta

. = _ i~ pd

ieeeB0211n=1 #802.11n support # Defaults for hostapd initscript

wmm_enabled=1 # QoS support #

ht_capab:[HT4ﬂq[ iT GI-20][DSSS_CCK-40] # See /usr/share/doc/hostapd/README .Debian for information about

) # methods of managing hostapd.

#
# Uncomment and set DAEMOM _CONF to the absclute path of a hostap
# file and hostapd will be started during system boot. An exampl
# file can be found at Jfusr/share/doc/hostapd/examples/hostapd.c
#
DAEMON_CONF="/etc/hostapd/hostapd.conf"

Additional daemon options to be appended to hostapd command: -
-d show more debug messages (-dd for even more)
-K include key data in debug messages
-t include timestamps in some debug messages

#
#
#
#
#
# Note that -B (dasmon mode) and -P (pidfile) options are autome
# configured by the init.d script and must not be added to DAEMC
#

#

DAEMOMN_OPTS=""
'---1;.
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Raspberry P1 com a punt d'accés (4/4)

# Uncomment the next line to enable packet forwarding for IPv4
net.ipvd.ip forward=l1

A l'arxiu /etc/sysctl.conf

[

i~ % cat /etc/iptables.ipvd.nat
# Generated by iptables-save vl.4.21 on Sat Oct 8 22:18:23 2016
*filter
:INPUT ACCEPT [36:2032]
:FORWARD ACCEPT [0:0]
:0UTPUT ACCEPT [41:6275]
-A FORWARD -1 eth@ -o wlan® -m state --state RELATED,ESTABLISHED -j ACCEPT
-A FORWARD -i wlan@® -o eth® -j ACCEPT
COMMIT
# Completed on Sat Oct 8 22:18:23 2016
# Generated by iptables-save vl.4.21 on Sat Oct 8 22:18:23 2016
*nat
:PREROUTING ACCEPT [0:0]
:INPUT ACCEPT [0:0]
:OUTPUT ACCEPT [0:0]
:POSTROUTING ACCEPT [0:0]
-A POSTROUTING -o eth® - MASQUERADE
COMMIT

# Completed on Sat Oct 8 22:18:23 2016
- ¢ N

Per a reiniciar els serveis:

sudo update-rc.d hostapd enable
sudo update-rc.d udhcpd enable
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Configuracio de la Raspberry Pi

pi@raspberrypi sudo raspi-config

41

Raspberry Pi Software Configuration Tool (raspi-config) |

<Select> <Finish=

1 Expand Filesystem Ensures that all of the SD card storage is available to the 0S

2 Change User Password Change password for the default user (pi

3 Enable Boot to Desktop/Scratch Choose whether to boot into a desktop environment, Scratch, or the command-line
4 Internationalisation Options Set up language and regional settings to match your location

5 Enable Camera Enable this Pi to work with the Raspberry Pi Camera

6 Add to Rastrack Add this Pi to the online Raspberry P1 Map (Rastrack)

7 overclock Configure overclocking for your Pi

8 Advanced Options Configure advanced settings

9 About raspi-config Information about this configuration tool

Chose boot option
Console Text console, requiring login (default

Desktop Log in as user 'pi' at the graphical desktop
Scratch Start the Scratch programming environment upon boof

<0k> <Cancel=>
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Configuracio de la Raspberry Pi

42

{ Raspberry Pi Software Configuration Tool (raspi-config) |

A1 Overscan You may need to configure overscan if black bars are present on display Al Overscan
A2 Hostname set the visible name for this Pi on a network A2 Hostname
Memory Spli made available to the GPU

A4 SSH
Device Tree

AS Device Tree Enable/Disable the use of Device Tree

A6 SPI Enable/Disable automatic loading of SPI kernel module (needed for e.g. PiFace)

A7 12C Enable/Disable automatic loading of I2C kernel module A7 I2C

A8 Serial Enable/Disable shell and kernel messages on the serial connection A8 Serial

A9 Audio Force audio out through HDMI or 3.5mm jack A9 Audio

A0 Update Update this tool to the latest version AB Update
<Select> <Back>

A3 Memory Split

{ Raspberry Pi Software Configuration Tool (raspi-config) }

You may need to configure overscan if black bars are present on display
Set the visible name for this Pi on a network

Change the amount of memory made available to the GPU

Enable/Disable remote command line access to your Pi using SSH

able automatic loading of I2C kernel module
Enable/Disable shell and kernel messages on the serial connection
Force audio out through HDMI or 3.5mm jack

Update this tool to the latest version

<Select> <Back>

{ Raspberry Pi Software Configuration Tool (raspi-config) }

Al Overscan You may need to configure overscan if black bars are present on display Al Overscan

A2 Hostname Set the visible name for this Pi on a network A2 Hostname

A3 Memory Split Change the amount of memory made available to the GPU A3 Memory Split
A4 SSH Enable/Disable remote command line access to your Pi using SSH A4 SSH

A5 Device Tree Enable/Disable the use of Device Tree A5 Device Tree
A6 SPI Enable/Disable automatic loading of SPI kernel module (needed for e.g. PiFace A6 SPI

A7 I2C
A8 serial Enable/Disable shell and kernel messages on the serial connectien
A9 Audio Force audio out through HDMI or 3.5mm jack A9 Audio
A8 Update Update this tool to the latest version A8 Update
<Select> <Back>

{ Raspberry Pi Software Configuration Tool (raspi-config) |

You may need to configure overscan if black bars are present on display

Set the visible name for this Pi on a network

Change the amount of memory made available to the GPU

Enable/Disable remote command line access to your Pi using SSH

Enable/Disable the use of Device Tree

Enable/Disable automatic loading of SPI kernel module (needed for e.g. PiFace)
Enable/Disable automatic loading of I2C kernel module

Enable/Disable shell and kernel messages on the serial connection
Force audio out through HDMI or 3.5mm jack
Update this tool to the latest version

<Select> <Back>

Configuracio del port serie per a versions més antigues
de Raspbian :
http://electronics.cat/doc/3Bpi/rs232/setRs232up.html

Would you like a login shell to be accessible over
serial?

<Yes>
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Accés remot mitjancant SSH

jordi@ecCcat: ~

jordif@eCat:~% ssh pi@l192.168.1.37
pi@192.168.1.37's password: [

jordi@eCat:~5 ssh pi@192.168.1.37
pi@192.168.1.37's password:
Linux raspberrypi 3.18.7+ #755 PREEMPT Thu Feb 12 17:14:31 GMT 2015 armvél

The programs included with the Debian GNU/Linux system are free software;
the exact distribution terms for each program are described in the
individual files in fusr/share/fdoc/*/copyright.

Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent
permitted by applicable law.

Last login: Wed Apr 8 13:03:17 2015 from 192.168.1.5
pi@raspberrypi ~ 5 I

Per accedir amb opcio d'executar remotament programes amb interficie grafica (GUI) :

ssh -X pi@192.168.1.37
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Configuracio de I'l12C

pi@raspberrypi
pi@raspberrypi ~ § tail fboot/config.txt
pi@raspberrypi 5 sudo nano fetc/modules #config_hdmi_boost=4
pi@raspberrypi $ cat fetc/modprobe.d/raspi-blacklist.conf
pi@raspberrypi s 1 # uncomment for composite PAL
#sdtv_mode=2
pi@raspberrypi ~ 5 cat Jetc/modules
# [etc/modules: kernel modules to load at boot time. #uncomment to overclock the arm. 780 MHz is the defaul
# #arm_freq=8600
# This file contains the names of kernel modules that should b
# at boot time, one per line. Lines beginning with "#" are ignidtparam=spi=on
# Parameters can be specified after the module name. dtparam=i2c_arm=on
pi@raspberrypi ~ 5 sudo nano /boot/config.txt
snd-bcm2835 pi@raspberrypi ~ § tail fboot/config.txt
i2c-bcm2708
i2c-dev # uncomment for composite PAL
#sdtv_mode=2
pi@raspberrypi ~ $ uname -a
Linux raspberrypi 3.18.7+ #755 PREEMPT Thu Feb 12 17:14:31 GMT #uncomment to overclock the arm. 780 MHz is the defaul
pi@raspberrypi ~ 5§ tail fboot/config.txt #arm_freq=800
#config_hdmi_boost=4
dtparam=spi=on
# uncomment for composite PAL dtparam=i2ci=on
#sdtv_mode=2 dtparam=i2c_arm=on
pi@raspberrypi ~ 5§ I
#uncomment to overclock the arm. 700 MHz is the default.
#arm_freq=800

dtparam=spi=on
dtparam=i2c_arm=on
pi@raspberrypi ~ § I
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Configuracio de I'l2C

pt@raspberr?pt sudo aptitude install i2c-tools pythmn-ﬁmbUSI

:~ % sudo iZcdetect -y 1

B 1 2 3 4 5 6 7 B 8 a b c d e f
0o : e T
13
P T
3@ -- -- == -- - - -- -- 38 39 -- -- -- -- -- --
L e
50 :
S1C
70

~ 5

sudo 12cset -y 1 0x38 OXxA5
sudo 12cset -y 1 0x39 OxFO
sudo 12cset -y 1 0x39 OxF
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12C

Vcc ® 7 9 'y
- BE
- -, SDA l - 5 ® L]
— SCL = & = =
(— | GND T T T
Master Slave Slave Slave
l_ (RasPi) (DAC) (ADC) (Arduino)

.

)

7 address bits 8 data hits “

SOA ;| '2{:56XA5XA4XA3XA2XMXP;@ RfW\ACKf \ f.’P'?'X DGXDSXD4XD3X02XD1X'Db_"\l'ck‘f \ |
' A AR N B | RN | NS | WY & R A I | S "‘.f - :

o)
m
=
Start condition: '"1' - Master is requesting data, : v ACK/NACK: A'1"in this position . Stop condition: .!
SDA goes low before SCL '0' - Master is sending data * indicates that the addressed slave - * SDA goes high after SCIES

did not respond or was unable to
process the request.
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12C
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12C
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http://electronics.cat/php/common/index.php?lang=ca&page=105
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12C

OFF OFF
ON_ OFF
OFF ON
ON  ON

ADDR

http://electronics.cat/php/common/index.php?lang=ca&page=303

3F
3B
3D
39
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12C

Codis 12C
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|I2cScanner.ino

I2C

void loop()

{

byte error, address;
int nDevices;

Serial.println{"Scanning...");

nbevices = ;

for{address = 1; address < 127; address++ )

{
// The 12c _scanner uses the return value of
S/ the Write.endTransmisstion to see if
// a device did acknowledge to the address.
Wire.beginTransmission{address) ;
error = Wire.endTransmission() ;

if (error == )
{
Serial.print("I2C device found at address 0x");
if (address<li)
Serial.print("G");
Serial .print(address,HEX) ;
Serial.println(" !'"});

nlevices++;
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12C

|I2cScanner.ino

[dev/ttyUSBO

done

Scanning. ..

I2C device found at address
I2C device found at address
I2C device found at address
I2C device found at address
I12C device found at address
I2C device found at address
I2C device found at address
I12C device found at address
I2C device found at address
I2C device found at address
done

[ Desplacament automatic

Ox20
Ox21
Ox22
Ox23
Ox24
Ox25
Ox26
Ox27
Ox 38
Ox39

Envia

Ambdés NL & CR

w

9600 baud
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Arduino 1 Raspberry Pi

I2C

J4ohttp://plavground. arduinoe. coc/Code/I2CPortExpander§574

#include <Wire.h=
// B574 Address range is 0x20-0x27
// B574A Address range is 0x38-0x3F

S/ 9585 Address range is Ox20-0x27 (same as 8574, bummer)

#define IMaddr 0x20
#define OUTaddr GxZ1

void setupl()

{
pinMode(12, INPUT);

Wire.begin(];
expanderSetInput(INaddr, GxFF);

void loop(){

static byte data = 0x01;
expanderWrite(0UTaddr,
data === 1;
if({'!'data)

data = Ox01;
delay(200) ;

(byte)data) ;

// to read JINT
pinMode(12, OQOUTPUT); // to show we are working

byte expanderRead(int iZcaddr) {

int data =
Wire.

-1

requestFrom(iZcaddr, 1);

if(Wire.available()) {

}

_data = Wire.read();

return _data;

}

void expanderWrite(int iZcaddr, byte data)

1

Wire.

Wire.

}

void loop(){

static byte data = 0x01;
expanderWrite(0UTaddr, data);
expanderWrite(INaddr, ~data);
data === 1;
if('!'data)

data = Ox01;
delay(200) ;

Codis 12C

beginTransmission(iZcaddr) ;

Wire.writel(data);

endTransmission() ;

void loop(){
byte data = expanderRead(INaddr) ;
expanderWrite(0UTaddr, data);

}
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Instal-lacio de més programes

Instal-leu biblioteques complementaries per a interactuar amb Python, I'IDE d'Arduino i
les biblioteques complemenaries d'electronics.cat :

pi@raspberrypi ~ $ sudo aptitude install python-dev python-rpi.gpio python-serial
pvthon-netifaces python-pipl

pi@raspberrypi 5 sudo pip install pyfirmata

b=

pi@raspberrypi ~/downloads $ sudo aptitude install arduino

pi@raspberrypi ~/downloads 5 wget http://www.electronics.cat/doc/arduinolLib/ecat.zip

54

Descomprimiu ecat.zip i moveu la carpeta ecat generada a la carpeta de biblioteques d'Arduino

pi@raspberrypi ~fdownloads % sudo mv ecat fusr/share/arduino/libraries

Descarregueu el paquet de I'Scratch For Arduino a la carpeta /home/pi/downloads i instal-leu-lo

pi@raspberrypi ~ 5 cd downloads/

pi@raspberrypi ~fdownloads $ sudo dpkg -1 S4A15 _RP.deb

electronics.cat
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Configuracio de l'accés serie

Instal-lacié del minicom, programa de comunicacions amb el port serie :

pi@raspberrypi ~ 5 sudo aptitude install minicom

Assignacio de permisos a l'usuari normal (meés enlla del primari o root) :

pi@raspberrypi ~ S sudo usermod -a -G dialout pi

(Cal que sortiu i torneu a entrar a la sessio per a que els permisos siguin efectius)
Execucio del minicom pel terminal :
minicom -b 9600 -o -D /dev/ttyAMAO
minicom -b 9600 -o -D /dev/ttyUSBO

Per a sortir del minicom :

Prémer les tecles 'Ctrl' i ‘A’ simulataniament i sense deixar anar, prémer 'Z',
després l'opcio 'X' i seleccionar 'Yes'

electronics.cat
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Imatge de la Raspberry Pi
descarregable

Us podeu descarregar la imatge ja preparada de la Raspberry prement sobre la icona
0 sobre l'enllag :

v

https://mega.co.nz/#!1xFVEJKK!zear LuHkAKryys4D wsj8 jehya 7MZ1Ath84BF--4

L'arxiu descarregat és raspbianEcat00.img.zip i ocupa 1,27GB. Un cop descomprimit
I'arxiu raspblanEcatOO img ocupa 7,9GB. L' ocupaC|o real de la imatge és de menys de 5GB.®
La primera opcid del configurador raspi-config és per a expandir la imatge a la mida maxima
de la vostra targeta SD concreta.

pi@raspberrypi sudo raspi-config
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I'Arduino

Connecteu la Raspberry Pi a la placa nano-eCat
(la que conté I'Arduino Nano) mitjancant el cable
USB-A a miniUSB.

A la Raspberry Pi aneu a Menu / Electronica /
Arduino IDE.

A I'Arduino IDE aneu a Fitxer / Exemples /
Firmata / Standard Firmata.

Un cop I'Arduino IDE té carregat el programa
Standard Firmata, premeu a la icona de la fletxa
gue apunta a la dreta (quan passeu el ratoli per
sobre hi sortira el text "Puja” a la seva dreta).

Un cop hi surti el text "Pujada enllestida” de color
negre sobre fons verd a la part de sota de I'lDE,
ja esta preparat I'Arduino Nano per establir
comunicacions seguint el protocol Firmata.

StandardFirmata | arduine 1.0

Arduino 1 Raspberry Pi

Carrega del protocol Firmata a

S7
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Prova del protocol Firmata entre

I'Arduino i la Raspberry Pi

A la Raspberry Pi aneu a Menu / Accessoris / LXTerminal
| escriviu el seguent :

pi@raspberrypi ~ 5 cd Documents/codis/firmata/pyQt/
pi@raspberrypi ~/Documentsfcodis/firmata/pyQt 5 1ls -1s
total 24

8 -rwxr-xr-x 1 pi pl 4122 des 21:10 exFirmata@3P1.py
4 -rwxr-xr-x 1 pi pl 3970 des 20:57 exFirmata®3P2.py

4 -rwW-r----- 1 pi pi 3255 abr 13:31 led uSw.ui

4 -rw-r--r-- 1 pi pi 3954 des 16:25 ui_led uSw.py

4 -rw-r--r-- 1 pi pi 3058 abr 13:33 ui_led_uSw.pyc
pi@raspberrypi ~/Documentsfcodis/firmata/pyQt § ./exFirmata®3P2.py

Us sortira la finestra de la dreta amb diverses caselles de
seleccio. Seleccioneu i deseleccioneu la casella corresponent
a Led Bit 7 i observeu com canvia d'estat (il-luminat / apagat)
el led integrat a I'Arduino.

http://binefa.cat/blog/?p=109

CheckBox

Led Bit 7
Led Bit 6
Led Bit 5
Led Bit 4
uSw Bit 3
uSw Bit 2
uSw Bit 1

usw Bit O

Surt
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% Arduino i Raspberry Pi
Raspberry P1 amb pyfirmata
1 Arduino amb firmata estandard

Codi per a la Raspberry Pi (qtguiO3.py)

Cal tenir instal-lada la biblioteca pyfirmata:

sudo pip install pyfirmata

Més informacio : http://binefa.cat/blog/?p=102
Video: https://youtu.be/2kSSPviXqug
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Arduino 1 Raspberry Pi

Protocol Firmata

& firmata.org/wiki/Vv2.3ProtocolDetails

page | | discussion :. :' view source Ll history
V2.3ProtocolDetails
' This page describes version 2.3 of the Firmata protocel. This versio

not changed since v2.2 but the Arduino Leonardo was added to boa
application. You can see a history of the changes on the ProtocolCh

search The Firmata protocol is designed to be extended, the Proposals pac

Contents [hide]

o) |Senech. 1 1/Os Supported
“navigation B 2 Message Types
= Main page 3 Data Message Expansion
= Protocol 4 Control Messages Expansion
= Proposals 5 Sysex Message Format
= Design Issues 5.1 Query Firmware Name and Version
= Examples 5.2 Extended Analog

http://firmata.org/wiki/V2.3ProtocolDetails

Video de com funciona firmata : https://youtu.be/l4jFQloY9ZY
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e

Arduino 1 Raspberry Pi
Us de pyFirmata

Usage
Basic usage:

=>> Tfrom pyfirmata import Arduino, util
»>> board = Arduino('/dev/tty.usbserial-AGEOErIF"')
»>> poard.digital[13].write(1)

To use analog ports, it is probably handy to start an iterator thread. Otherwise the board will keep

sending data to your serial, until it overflows:

=>> it = util.Iterator(board)

==> it.start()

=>> poard.analog[@].enable_reporting()
»>>> board.analog[@].read()
@.661440304938

: . Eg. a:e:1 foranalog 0 as input or d:3:p for digital pin 3 as pwm.:

=>> analog_@ = board.get_pin('a:@:1")
=>> gnalog_0@.read()

B.661440304938

>>> pin3 = board.get_pin('d:3:p")

== pin3.write(©.6)

https://github.com/tino/pyFirmata

61

electronics.cat


https://github.com/tino/pyFirmata

eg
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Us del minicom

Aprofitant que esta carregat I'Arduino amb un programa que empra comunicacions
(trametent un 1 s'il-lumina un led, trametent un 2 s'apaga i movent el microruptor

I'Arduino tramet a la Raspberry Pi una H o una L), farem as del programa minicom per
a establir les comunicacions.

Es important assegurar-se de que cap altre programa esta fent Us del canal série. Ni
I'Arduino IDE ni I'ArduBlock.

pi@raspberrypi ~ 5 minicom -b 9600 -o -D /dev/ttyUSBO
Welcome to minicom 2.6.1
OPTIONS: I18n

Compiled on Apr 28 2012, 19:24:31.
Port /dev/ttyUSBO

Press CTRL-A Z for help on special keys

L
H

Prement 1 s'il-lumina un led, trametent un 2 s'apaga (quan escrivim no hi surt res pel

minicom perque I'Arduino no fa eco del que li trametem) | movent el microruptor I'Arduino
tramet a la Raspberry Pi una H o una L. Per sortir-ne : CtrlA+ Z, X i Yes
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~Arduino i Raspberry Pi
Us del port serie des de Python

1 #!/usr/bin/python

2

3 1import serial

4

B print

6

/7 rpiSerialPort =

8 ser = serial. Serlal(rplserlalPﬂrt 115200)
9
10" ser.write("\n\rFr aspbemyy Pi\n\r")
11 ser.close()
12

https://dl.dropboxusercontent.com/u/65254823/oshw20130912/serial00.py
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e

Arduino i Raspberry Pi

Us d'un programa amb interficie

grafica

pi@raspberrypi ~ $ cd Documents/coais/tty0l/
pi@raspberrypi ~/Documents/codis/tty0l1 § ./ttyol.py

fdev/ttyUSBO : 9600

/devfttyUSBO  Bauds

pi@raspberrypi ~/Documents/codis/ttyel 5 ./ttybol.py /fdev/ttyAMAO® 115200

%@ /devfttyAMAO : 115200

Port : | /devfttyAMAD  Bauds | 115200

Text : | Send |

Received text

http://www.binefa.cat/php/RPi/ttyO1.py.zip
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Arduino 1 Raspberry Pi
Codi d'Arduino

_l,-" |
serialWrRdol . ino

http: //www.binefa. cat/php/arduino/serialWrRd0l.zip
£

vold setup() {

S5 Welocitat de la comunicacio en bauds
Serial . begin (9600) ;

ks

volid loop() {
byte bytelLlegit:
/¥ 51 hi ha quelcom a llegir: */
if (Serial.available()) {
/¥ llegeilx el byte mes recent */
bytelLlegit = Serial.read();
/¥ Retorna el valor llegit. Es a dir., fa eco.*/
Serial.write(bytelLlegit);
I
+

http://www.binefa.cat/php/arduino/serial WrRd01.zip
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L; |

serialWrRd02.1no

http: /Swww.binefa.cat/phpsarduinosserialWrRd0z, zip
k/

#include =ecat.h=>

Ecat ecat:

void setup() {
f/ Els 4 bits (nibble) baixos de P2 son d'entrada
ecat.setupNibbleMode (NIBELE_L_PZ2, INFLT) ;
S/ Els 4 bits (nibble) alts de P2 son de sortida
ecat.setupNibbleMode (NIBELE H P2, OUTFUT) ;
S/ Velocitat de la comunicacio en bauds
Serial.begin(9600) ;

+

vold loop() {

byte bytellegit;
/* 51 hi ha quelcom a llegir: #/

if (Serial.available()) {
/¥ llegeix el byte mes recent */
bytelLlegit = Serial.read();
/* Retorna el valor llegit. Es a dir, fa eco.*/
Serial.write(bytelLlegit);
if(bytellegit == '1'){

digitalWrite (ecat.nPinP2E7,HIGH);

http://www.binefa.cat/php/arduino/serial WrRd02.zip

¥

if(bytelLlegit == '2'){
digitalWrite (ecat.nP1inP2E7, LOW) ;

¥

¥
¥
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http://www.binefa.cat/php/arduino/serial WrRd03.zip

_I,-" [

seriaWrRd03, 1no

http: /Swww.binefa.cat/php/arduino/serialWrRd03. zip
kS

#include =ecat.h=

Ecat ecat;

vold setup() {
ecat.setuphibbleMode (NIBELE | P2, TNFLT];
ecat.setuphibbleMode (NIBELE H P2, OUTPLUT);
Serial . beqgin (9600);

L
vold wIterpretaBytelLlegitibyte byld
iflby == '1")
digitalWrite (ecat.nPinP2E7, HIGH] ;
iflby == '2")

digitalWrite (ecat.nPinP2E7, LOW);
L

wool bCanviP2BO(){
static bool bNivellP2BO = digitalRead(ecat.nPinFZED);

1T (bN1vellP2B0O != digitalRead(ecat. nPinPZB0O) )4
BMivellP2BG = digitalRead(ecat.nPinPZEC);
return true;

i

return false;

I

vold vTrametValor(byte byQuinPin){
if(digitalRead(ecat.nPinP2BE0))
Serial .write('H');
else
Serial .write('L');

¥

void Loop() {
byte byteLlegit;

if {Serial.available(}) {
bytelLlegit = Serial.read();
Serial . write(bytellegit);
vIterpretaByteLlegit(byteLlegit);
+
if( bCanviP2BO() ){
delay (10@); // Per a evitar rebots
vTrametvalor(ecat.nPinP2ZBO);
+
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nano-eCat

Placa 0101 v4

Placa convertidora de
I'Arduino Nano al
sistema de bus lliure
eCat System

Maquinari lliure amb Arduino Nano
Plagues amb sistema de bus lliure

eCat

PCOMM

@y—o x
—0 X

+5V o—,

GND SCK
MISOMOSI
SS 109
I08 AD4
AD5 +5V

P2
-~ 4

:::z'
P1

—o GND GND IO07
ro1 106 105
+5V o WRTS / CTS [:j_§8§£@ 104 AD3
CTS / RTS | o X g_:[03—Ig AD2 AD1
TX / RXj o X & - ADO +5V —~
Kg/ \7/
RX / TX | o GND
O O
\_/ P
GND 13
PCOMM 2 1
e 10 9
+5V 0— 8 18
>\“° . 19 +5V
~0 X
0 GND GND 7
6 5
—— gl.']_ 2.[2
+5v o JRTS / CTS 76 3£E 4 17
CTS / RTS o X 16 15
TX / RXJjo X - - 14 +5V &
Q/‘ L
RX / TX | oGND

http://electronics.cat/php/common/index.php?lang=ca&page=101

P2

68

GND b7
b6 b5

b4 b3
bz b1l
bo +5V
GND b7
b6 b5
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be® +5V

GND b7
b6 b5
b4 b3
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bo +5v
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Maquinari
3Bpi - Pi de les Tres Branques
Placa traductora de nivells per a
Raspberry Pi
Placa set05 08 v2

http://electronics.cat/php/common/index.php?lang=ca&page=508
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70

BUS : Sistema digital que transfereix dades

entre dispositius electronics

+5V o BCTS / RTS
CTS / RTS| o X
TX / RXf o X
Cable pla

RX / TX | O0GND 4x2 a 4x2
(0311)

Cable pla
5X2 a 5x2
(0104A)

eCat System : Dues tipologies de BUS, dades (8 bits) i comunicacions

http://electronics.cat/php/common/index.php?lang=ca&page=044
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e% Arduino i Raspberry Pi "’
Leds | microrruptors - Placa
setO01 04

=
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i
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PCO gﬁ TPUT ON PPD4 PD7 INPUT
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€% Arduino i Raspberry Pi

Plagues amb sistema de bus lliure
eCat

uSw - LEDs

01_04 v3

Placa configurable
bo® b2 b4 b6 GND ] =
‘m b1 b3 bs b7 \ d'entrades / sortides.

La configuracio de cada bit es

Les entrades es fan per
microrruptor (ON : zero logic,
OFF : u logic).

W oy Les sortides es visualitzen
Ve Ny mitjancant leds (apagat : zero
logic, ences : u logic).

http://electronics.cat/php/common/index.php?lang=ca&page=104

fa mitjancant un pont (jJumper).
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4 Relés - Placa set05 02
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Conjunt d'una Raspberry Pi amb plaques de http://www.electronics.cat/
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Accés a la GPIO emprant Qt

(odeless.
Create more.
Deploy everywhere.

http://gt-project.org/
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Qt
eCatLink
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YWolfrarm
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eCatLink v0.2
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Fent Uus de P4 - eCatlLink
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zav_ | Elsv
el ¢ BY
28023 5| Bl sno
ario [l | Garr oo
oo Bl 20| Garr ro
crio17 11| 8] crio 18
crio 27 18] [¥] sno
crio 22 [§§] [ cPio 23
3.3v 17| 18| GPio 24

GPIO 10
SP10 MOSI O gelile

GPIO 9
SP10 MISO . 22| GFIO 25

GFIO 11 . . GPIO 8
SP10 CLK 5P EOMN

"= jusr/share/scratc...
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Maquinari

eCatLink + Scratch

al prémer
fixa comptador a E

was 3 x: a ¥: a

PEF SEMpre

i comptador =
envia a tots p2b&high

=i no

envia a tots p3bélow

Es_pera SEegqons
- e

http://www.binefa.cat/php/raspberryPi/scratch/002_cmpt.sb

al vebre p2b3zhigh
fixa comptador |2 comptador + )

al rebre p3bZhigh

fixa cormptador | g comptador - a

-EI (5 =] h e p 3 I:l 1 I aw

apunta en direccid m
mou-te plij passos

al rebre  p3b0low

apunta en direccid @

mou-te ] passos

81
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Maquinarli 82
eCatLink + Scratch

al prémer

al rebre pdbOlow e

fixa p4b0 | & E - Db

al rebre p4bOhigh i pdbh2

fixa pd4b0 |a :;ria a tots

EI'I_'U'i-EI a tots
al rebre pdbllow =

envia a tots
fixa pd4bl |a E —

envia a tots

al rebre F"""t'lhil;lh si no

fixa pdbl |a =i pib2
en_via a tots
al rebre  p4bzlow .
envia a tots
fixa p4bz |a[i] —
envia a tots

envia a tots
si no
fixa p4bz |a _—
envia a tots

al rebre pdbzhigh

envia a tots

5 E envia a tots

al rebre p4b3low

fixa p4b3
envia a tots

al rebre p2bzhigh __

fixa p4b2 |a si no

envia a tots

envia a tots

envia a tots

envia a tots

Es_pera Seqons
- —F

http://www.binefa.cat/php/raspberryPi/scratch/003 _motorsSensors.sb
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Maquinari
Motors emprant modul en H

-

http://electronics.cat/php/common/index.php?lang=ca&page=520
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Accés a la GPIO emprant
Python

-

python




Instal-lacio del modul
RPI.GPIO

$sudo apt-get update

$sudo apt-get install python-dev
$sudo apt-get install python-rpi.gpio
$sudo aptitude install python-serial
$sudo aptitude install python-netifaces

$sudo usermod -a -G dialout pi

http://code.google.com/p/raspberry-gpio-python/wiki/BasicUsage

85
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Rpi.GPIO llegint entrades de )
P3

#1/usr/bin/env python

from time import sleep
import os
import RPi.GPIO as GPIO

GPIO.setmode(GPIO.BCM)
GPIO.setup(29, GPIO.IN)
GPIO.setup(28, GPIO.IN)
10 GPIO.setup(18, GPIO.IN)
11 GPIO.setup(7, GPIO.IN)

W oo~ b Wwh =

12

13 ©while True:

= if ( GPIO.input(29) == False ):
15 | print "GPIO 29 pressed"”
16 o if ( GPIO.input(28) == False ):
17 | print "GPIO 28 pressed"
18 o if ( GPIO.input(18) == False ):
18 | print "GPIO 18 pressed"”
20 o if ( GPIO.input(7) == False ):

21 | print "GPIO 7 pressed"

22 sleep(0.1);

23

http://www.binefa.cat/php/raspberryPi/python/py00.py


http://www.binefa.cat/php/raspberryPi/python/py00.py

—a
OWoONOU & WN—

S O R S N U
O oo~NloOul B Wk —

Rpi.GPIO escrivint sortides a ~

#!/usr/bin/env python

from time import sleep
import os

import RPi.GPIO as GPIO

GPIO

GPIO.
GPIO.
GPIO.
GPIO.
GPIO.

GPIO.
GPIO.
GPIO.
GPIO.

setwarnings(False)

setmode(GPIO.BCM)

setup(8, GPIO.OUT)
setup(10, GPIO.OUT)
setup(9, GPIO.OUT)
setup(11, GPIO.OUT)

output(8,0)
output(10,0)
output(9,0)
output(11,0)

P3

20
Pl
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

awhile True:

GPIO.output(8,1)
sleep(0.5);
GPIO.output(8,0)
sleep(0.5);
GPIO.output(10,1)
sleep(0.5);
GPIO.output(10,0)
sleep(0.5);
GPIO.output(9,1)
sleep(0.5);
GPIO.output(9,0)
sleep(0.5);
GPIO.output(11,1)
sleep(0.5);
GPIO.output(11,0)
sleep(0.5);

http://www.binefa.cat/php/raspberryPi/python/py01.py


http://www.binefa.cat/php/raspberryPi/python/py01.py
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Control d'un servo - bit7 de
P4




Control d'un servo - p4b2 1

[T T T (e IR Y O VS R S I

10
11

12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
30
31

ndh?3

#!/usr/bin/env python

from time import sleep
import os
import RPi.GPIO as GPIO

GPIO.setwarnings(False)
GPI0.setmode(GPIO.BCM)

GPIO.setup(24, GPIO.OUT)
GPIO.setup(25, GPIO.OUT)

p = GPID.PWM{24,50) # 50Hz
q = GPIO.PWM({25,50) # 50H=z

p.start{7.5)
g.start{7.5)

Etry:

- while True:
p.ChangeDutyCycle(7.5)
q.ChangeDutyCycle(7.5)
sleep(1)

# p.ChangeDutyCycle(12.5)
p.ChangeDutyCycle(10)
g.ChangeDutyCycle(10)
sleep(1)

# p.ChangeDutyCycle(2.5)
p.ChangeDutyCycle(4)
g.ChangeDutyCycle(4)
sleep(1)

?except KeyboardInterrupt:
GPIO.cleanup()

#
#

#
#
#

#
#
#

MNeutral
Neutral

180 graus
180 graus
180 graus

0 graus
0 graus
0 graus

http://www.binefa.cat/php/raspberryPi/python/pyServos.py
Adaptacio de codi basat en exemples de http://www.theraspberrypiguy.com/
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Lectura de sensor
d'ultrasons
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Lectura de sensor
d'ini1lfrracons

1 #1/usr/bin/python

2

32 Hdef reading(sensor):

4 import time

5 import RPi.GPIO as GPIO

6

7 GPIO.setwarnings(False)

& GPIO.setmode(GPIO.BCM)

9

10 = if sensor == 0:

11 GPIO.setup(22,GPI0.0UT)

12 GPIO.setup(27,GPI0.IN)

13 GPIO.output(22, GPIO.LOW)
14 time.sleep(0.3)

15

16 GPIO.output({22, True)

17 time.sleep(0.00001)

18 GPIO.output(22, False)

19

20 Bl while GPIO.input(27) == 0O:
21 r signaloff = time.time()
22 o while GPIO.input(27) == 1:
23 r signalon = time.time()
24

25 timepassed = signalon - signaloff
26 distance = timepassed * 17000
27

28 GPIO.cleanup()

29 - return distance

20

31 [—E else:

32 print "I

33

34 lprint reading(0)

25

http://www.binefa.cat/php/raspberryPi/python/pyUltrasons.py
Adaptacio de codi basat en exemples de http://www.theraspberrypiguy.com/


http://www.binefa.cat/php/raspberryPi/python/pyUltrasons.py

Lectura de sensor infrarroig
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Lectura de sensor infrarroig

1 W!/usr/bin/env python

2

3 from time import sleep
4 import os

5 1import RPi.GPIO as GPIO
6

7 GPIO.setmode(GPIO.BCM)

8 GPIO.setup(23, GPIO.IN)
9

10 zwhile True:

11 if ( GPIO.input(23) == True ):
12 print
13 sleep(0.1);

https://dl.dropboxusercontent.com/u/65254823/0shw20140319/py05.py
Adaptacio de codi basat en exemples de http://www.theraspberrypiguy.com/


https://dl.dropboxusercontent.com/u/65254823/oshw20140319/py05.py

Motor pas a pas

94



Motor pas

1 #!/usr/bin/python

2 import RPi.GPIO as GPIO

3 import time

4

5 GPIO.setmode(GPIO.BCM)

6 ControlPin = [3,2,24,25]

i

8 for pin in ControlPin:

9 T GPIO.setup(pin,GPIO.0OUT)
10 GPIO.output{pin,0)

11

12 GHlseq = [ [0,0,0,1],

13 [0,0,1,1],

14 [0,0,1,0],

15 [0,1,1,0],

16 [0,1,0,0],

17 [1,1,0,0],

18 [1,0,0,0],

19 [1,0,0,1] ]
20
21 for i in range(512):
22 for halfstep in range(8):
23 for pin in range(4):
24
25 time.sleep(0.001)
26 |

a pas

12
13
14
15
16
17
18
19
20

Hseq = [ [1,0,0,0],
[1,1,0,0],
[0,1,0,0],
[0,1,1,0]7,
[0,0,1,0],
[0,0,1,1],
[0,0,0,1],
[1,0,0,17 ]

GPIO.output{ControlPin[pin],seq[halfstep][pin])

https://dl.dropboxusercontent.com/u/65254823/0shw20140319/py04.py

https://dl.dropboxusercontent.com/u/65254823/0shw20140319/py04b.py
Adaptacio de codi basat en exemples de http://www.theraspberrypiguy.com/
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https://dl.dropboxusercontent.com/u/65254823/oshw20140319/py04b.py

Arduino 1 Raspberry Pi

Ethernet

Codi per a Arduino UdpServerOlb
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Arduino 1 Raspberry Pi
Ethernet — Modul ENC28J60

Biblioteca UIPEthernet per Arduino i ENC28J60

97
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Matriu

Arduino 1 Raspberry Pi

GND BT
be bS
b4 b3
b2 bl
ba +5V

Gub BY
b& bS
bd b3
b2 bl
be +5v

Connexié a la matriu inversa (pagina 100 del pdf) e —— P
c8 C6 c4 c2 ce = _—
cg c7 c5 c3 c1 e C o
g 135 IDE A0d
Connexié de 1'ENC28166 i e
CLK WoL S1 cs vee —_—— T
IMNT s0 SCK RST GMD = 106 105
4 17| 104 403 —
Connexid bus ecat i 155 A2 AD1
M MC b5 b4 3V3 & +w| ADE 45y :
MC b& by +5Y GMD :
Per pota de connector ecat T e CE
L CK NC O GND b6 b4 b2 bo CeCTcsc3c
2 INT MC
3 woL MC
4 S0 bE
5 sSI b5
5] SCK b7
7 Ccs b4
2] RET +5Y
9 VCC 3V3
10 GMD

QP00 PO V0

o b7 b5 b3 b1l +V
. GND b6 b4 b2 b0 O

http://electronics.cat/php/common/index.php?lang=ca&page=517

electronics.cat


http://electronics.cat/php/common/index.php?lang=ca&page=517

e

Arduino 1 Raspberry Pi

Ethernet — Recepcidé de datagrames UDP

#1nclude <UIPEthernet.hs=
#1nclude <ecat.h=

EthernetUDP udp;
Ecat ecat;

void setup() {
Serial.begin(9600);
uintd_t mac[6] = {0Ox00,0x01,0x02,0x03,0x04, 0x05};

Ethernet.begin(mac,IPAddress(192,168,1,108));
J//Ethernet.begin(mac,IPAddress(172,20,1,168]);

int success = udp.begin(s000);

Serial.print('initialize: "); )
Serial.println(success ? "success' @ "failed');
ecat.setupHighNibbleP1(oOUTPUT);

void loop() {

//check for new udp-packet:
int size = udp.parsePacket(];
if (size = 0) {

do
{

char* msg = (char*)malloc(size+l);
int len = udp.read(msg,size+1];
msg[len]=0;

Serial.print("received: '"]);

Serial.print(msg);

if(msglo]l=="0"){
digitalWrite(ecat.nPinP1B7, LOW);

telse{

if(msglol=="1"){ _
digitalwWrite(ecat.nPinP1B7, HIGH];

}

freelmsg);

while ((size = udp.available())=0);
//finish reading this packet:

udp.

flush();

Serial.println("'");

Codi per a Arduino UdpServerOlb

10
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Arduino 1 Raspberry Pi

Ethernet — Enviament de datagrames UDP

int success;

do
{
Serial.print("remote 1p: ");
Serial.println{udp.remoteIP(])];
Serial.print("remote port: ");

Serial.println(udp.remotePort());
J/send new packet back to ip/port of client. This also
J/configures the current connection to ignore packets from
J/other clients!
success = udp.beginPacket (udp.remoteIP(),udp.remotePort());
Serial.print("beginPacket: ");
Serial.printlnisuccess 7 "success" @ "failed');
//beginPacket fails 1f remote ethaddr 1s unknown. In this case an
//arp-request 1s send out first and beginPacket succeeds as soon
J/the arp-response 1s received.

while (!success);
success = udp.println("hello world from arduino);

Serial.print("bytes written: ");
Serial.println(success);

success = udp.endPacket();

Serial.print("endracket: "); )
Serial.printlnisuccess 7 "success" @ "failed");

udp.stop();

//restart with new connection to receive packets from other clients
Serial.print("restart connection: "J;

Serial.println (udp.begin(s000) 7 "success" @ "failed');

Codi per a Arduino UdpServerOlb

10
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eL .. :
Arduino 1 Raspberry Pi

Ethernet — Enviament de datagrames UDP

#!/usr/bin/python

import socket
import sys

$ ./udpOn.py 192.168.1.108
szserver
ndpPort

str(sys.aragv[1l])
5000

client socket = socket.socket(socket.AF INET, socket.S0CK_DGRAM)
client socket.sendto("'l", (szServer,nUdpPort))
client socket.close()

k! /usr/bin/python

import socket
import sys

_ szServer = str(sys.argv[1])
‘¢ . /udpOff.py 192.168.1.108 nUdpPort = 5000

client socket = socket.socket(socket.AF INET, socket.SOCK DGRAM)
client socket.sendto("'0", (szServer,nUdpPort))
client socket.close()

Codis font dels codis d'enviament de datagrames UDP en Python

10
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SPI

MASTER SLAVE
SCK > SCK
MOSI > MOSI
MISO + MISO
535 55
) Master to Slave Slave to Master . SCLK ¥ SCLK
idle naxt byte MOS| » MOS| SPI
5P| MISO 4 MISD Slave
SCK Master 551 ¥ S5
Cleck fram 552
Mastar FA s R g3 [
er1E3es el 01zl b scL
aeeees HE o H e B # MOSI 5P
MOSI R A E ER B S T T O T O J| B0 Slawe
masterout L)L L ST A B g
Slave-] . H - H - H
" 171001010
Ox53 = ASCI1 'S’ k| SCLK
»| MOSI SPI
MISO Slave
MISO B 5SS
Masterdn
Slave-Out

after last
55 byte sent
Slave-Select or recaeived

Explicacio del bus SPI
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Arduino i1 Raspberry
SPI

Arduino’s SPI master code

Arduino’s SPI slave code

Video de funcionament

10
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http://binefa.cat/blog/?p=282
https://www.dropbox.com/s/aciau9nlw66iu98/SPI_Master.tar.gz?dl=0
https://www.dropbox.com/s/chyaa2x35sey5ag/SPI_Slave.tar.gz?dl=0

e¢ | | | 10
Arduino 1 Raspberry Pi
SPI

Serial .println{"Master Initialized"); vo;ﬂ ésgﬁé}Eiabled?

¥ : L
i - 1f (!digitalRead(SS)) {
// The loop() function runs continuously after setL // Yes, first time?

void loop() { if (SSlast !'= LOW) {

// Master button pressed? .

. . // Yes, take MISO pin.
|

1ffﬁ.$;gltalﬁead{btn}} { pinMode (MIS0, OUTPUT) ;

Serigl.println("***5lave Enabled.");
/7 Write -1 slave response code and receive master command c
byte rx = SPItransfer(2:55);
Serial.println({"Initial -1 slave response code sent");
Serial.println("rx:" + String(rx) + ".");
J5ooemdBtn?
if (rx == cmdBtn) {
// Acknowledge cmdBtn.
byte rx = SPItransfer(cmdBtn);

Serial .println("Master Button Pressed.");
J/ Select and wait for slave.
digitalWrite(SS, LOW);
Serial.println("***5lave Selected.");
delay(20) ;

// Send cmdBtn

SPI.transfer({cmdBtn) ;
Serial.println("cmdBtn Sent.");

églgaizﬂr?r il Serial.println("cmdEtn Acknowledged.");
yizbl, Serial.println("rx:" + String(rx) + "."};
// Get slave response. // Toggle LED State
byte rx = SPI.transfer(255); ledState = !ledState:

// Acknowledged? — . .
if (rx == cmdBtn) { } digitalWrite(led, ledState);

/il Yes.
- - NET A R ny . // cmdLEDState?
} Serial.println("Slave acknowledged cmdBtn."); else if (rx == cmdLEDState) {
/7 Acknowledge cmdLEDState.

i 2
// Command not recognized: byte rx = SPItransfer(cmdLEDState) ;

Serial.println("cmdLEDState Acknowledged.");

Serial.println("rx:" + String(rx) + "."});
) r¥ = SPItransfer({ledState) ; .
Arduino’s SPI master code Serial.println{"ledState:" + String(ledState) + " Sent."

onics.cat

Trrdal mrrimt Tl e - 1+ Tt rdirmed et oL 1y

Arduino’s SPI slave code

electr


https://www.dropbox.com/s/aciau9nlw66iu98/SPI_Master.tar.gz?dl=0
https://www.dropbox.com/s/chyaa2x35sey5ag/SPI_Slave.tar.gz?dl=0

Arduino 1 Raspberry Pi
SPI

Com connectar el modul RFID-RC522 a Arduino
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http://makecourse.weebly.com/week10segment1.html

eL .. :
Arduino 1 Raspberry Pi

SPI

/dev/ttyUSBO

Envia

This code scan the MIFARE Classsic NUID.

A new card has been detected.
The MUID tag is:

In hex: 35 07 10 22

In dec: 53 07 16 34

PICC type: MIFARE 1KE

A new card has been detected.
The NUID tag is:

In hex: F1 45 25 A1

In dec: 241 89 37 97

Using the following key: FF FF FF FF FF FFPICC type: MIFARE 1KE

"4 Cesplacament automatic Ambdés ML & CR

¥ | 19600 baud R

electronics.cat
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RS485
v ¥ ¥

Slave 1 Slave 2 Slave 3

r
ii-l
| DATA (B)+ |
DATA (A)-
} GND |
DATA (B)
DATA (A
GND
DATA (B)+
DATA (A)-
GND

R3485 Master

DATA (B)+ ¥ f I }\
DATA (A)- 7
GND -
Additional
Point-to-multipoint R3485 devices
Device Device Device
N up to 32

e M

(] Dhasa

Distance up to: 1200 meters / 4000 feet —
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RS422

Comunicacion Serie RS-422

Descripcion
La R5-422 trabaja en forma diferencial con las lineas que transmite y recibe, el circuito tiene solo dos hilos sin que

exista una linea de masa comin. Los unos y ceros logicos se establecen en funcion de la diferencia de tension ambos
conductores del circuito.

Especificaciones || R5422 T
Mode de Operacién || DIFERENCIAL 5y -
. e 1 EMISOR
Nomero de dispositivos H 10 RECEPTORES i
Mixima longitud del cable || 1200 metros 0
Mixima velocidad de transmisiin “ 10 Mh's i
Ay 2 Conductor B
Rango de trabajo | +-0v
E— alte, [ +6V “0" 15V <AV, <5V
[Bajo || +-2v “p L SVIEAV,, S5V
Sensibilidad de entrada receptor | +/~200mV
Resistencia de entrada receptor I =4k

electronics.cat
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RS485

Comunicacion Serie RS-485 (1)

Descripcion
La R5-485 es una leve modificacion de la RS-422, redefiniendo caracteristicas eléctricas para asegurar un nivel de
tension adecuado a la miaxima carga, incrementidndose €l numero de dispositivos.

En una red de dispositivos sobre un una simple linea, es necesario direccionar uno en particular. Esto se puede realizar
simplemente utilizando caracteres ASCII, constituyendo comandos de identificacion del dispositivo y que este a su
vez responde con los datos. Esto es un esquema  basico de protocolo de comunicacion denominado cominmente
maestro/esclavo (Master/Slave).

Especificaciones ” RS485
Modo de Operacién | DIFERENCIAL
Numero de dispositivos gjigg{é ﬁg;:q
Maxima longitud del cable ” 1200 metros
Mixima velocidad de transmision ” 10 Mb/s
Rango de trabajo ” TV a+12V

i lalte || +/-6V
Rango de senal
[Baje || +~15V

Sensibilidad de entrada receptor ” +/-200mV
Resistencia de entrada receptor | =>=12K

11
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RS485

Comunicacion Serie en Tension — Comparativa

Especilicaciones

R5232

R5423

R5422

|

R5485

Modo de Operacién

|| NO DIFERENCIAL || NO DIFERENCIAL || DIFERENCIAL || DIFERENCIAL

Nii de di iti I EMISOR 1 EMISOR 1 EMISOR 32 EMISORES
umero de dispositivos 1| RECEPTOR 10 RECEPTORES || 10 RECEPTORES || 32 RECEPTORES
Maxima longitud del cable || 15 metros ” 1200 metros || 1200 metros ” 1200 metros
Mixima velocidad de transmision || 19,2 Kb's || 100 Kb's || 10 Mby/'s || 10 Mb/s
Rango de trabajo I +-25V [ +/-6V I =10V || -7va+i2v

Alo || +-15V Il +-6V I +H-6V | +-6V
Rango de senal

Bajo || +/-3V I +-3.6V I +-2V | +-1,5V
Sensibilidad de entrada receptor || +/-3V ” +/-200mV || +/-200mV ” +/-200mV
Resistencia de entrada receptor || TK || 4k || ==4K || ==12K
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ModBus RTU sobre RS485 emprant Arduino i pyQt
Modbus dobre USB emprant Arduino i pyQt
Modbus RTU sobre un modul industrial

11
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http://binefa.cat/blog/?p=279
http://binefa.cat/blog/?p=277
http://binefa.cat/blog/?p=275
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Understanding

Serial and TCP/IP

Video explicatiu del ModBusRTU i el ModBusTCP

11
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https://youtu.be/k993tAFRLSE
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ModBusTCP

http://www.binefa.cat/php/doc/modbus/
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http://www.binefa.cat/php/doc/modbus/
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Programa per a carregar microprogramari a 'ESP8266
Binari amb ordres AT per a 'lESP8266

jordi@debianlJB:~/Documents/electronics.cat/presentacions/20161129 telecosCat/codis/ESPE8266% python esptool.py
--port /dev/ttyUSBO write flash 0x@0000 v0.9.5.2 \ AT Firmware.bin

Connecting. ..

Erasing flash...

Wrote 520192 bytes at OxQOEEEOEE in 50.0 seconds (B83.2 kbit/s)...

Leaving...
jordi@debianlJB:~/Documents/electronics.cat/presentacions/20161129 telecosCat/codis/ESPE266% I

11
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http://binefa.cat/php/telecos/codis/ESP8266/esptool-master.zip
http://binefa.cat/php/telecos/codis/ESP8266/v0.9.5.2_%20AT_Firmware.bin
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| NodeMcU & MicroPython | AT-based | Rn2483 devittyUSB0

Basic AT commands _

[f] awtoserall  [Wf]cR [ | Hide Editer

© @ ‘ ¢
Yol
AT || RST | | GMR | | GSLP | | ATEO || ATELl || UPD Open  CTS oL tF (] Wide Temminal
LAT J [LRST | J | J | J | J | J ; close Qe MU
- -
| wiFi Station | WiFi softAP | TCP/IP client | TCP/IP Server | l DTR J l RTS J ‘115200 'J { Donate

Common WiFi commands

W;106CH
A1 -Thinker Technolc

| CWMODE=? - Get available... | | CWMODE=1 Station |

[ CWMODE? - Get current m... | | CWMODE=2 softAP |

| @ CWLAP -Get AP list | [ CWMODE=3 softAP + Stati.. |

|0 -Enable... =||1-5et.. TJ |  AT+CWDHCP DHCP control |

WiFi Station

[ @I CWIAP? - Connection info | S51D password

[ <% CWQAP - Disconnect fr... | | 4~ CWIAP Connect to AP |

[ d= CIPSTAMACT Get MAC |

FF:FF:FF:FF:FF:FF

| & CIPSTAMAC= Set MAC 5... |

| 4 CIPSTA? Get Station IP |

142 182 1 &N

Programa ESPlorer
$ java -jar ESPlorer.jar

electronics.cal


http://binefa.cat/php/telecos/codis/ESP8266/ESPlorer.zip

Arduino 1 Raspberry Pi

[ GSLP J [ ATEOD J [ ATEL J[ UPD J

client T TCF/IP Server ]

£ CWMODE=1 Station

CWMODE=3 softAP + Stati...

J | J
1. CWMODE=2 softAP |
J | J

L J

AT+CWDHCP DHCP control

.

loT-aC at clotClot

| 4 CWAP Connect to AP |

Llistat d'ordres AT

ESP8266

u EOL EJLF u Hide Terminal

‘115200 vj l Donate

12
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http://binefa.cat/php/telecos/ESP8266/ESP8266ATCommandsSet.pdf
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Microprogramari nodemcu_integer_0.9.6-dev_20150704.bin

jordi@debianJB:~/Documents/electronics.cat/presentacions/20161129 telecosCat/ESP8266%
./esptool.py --port /dev/ttyUSBO write flash 0x00000 nodemcu_integer 0.9.6-dev_20150704.bin
Connecting...

Erasing flash...

Wrote 450560 bytes at O0x00000000 in 43.9 seconds (82.1 kbit/s)...

Leaving. ..
jordi@debianJB:~/Documents/electronics.cat/presentacions/20161129 telecosCat/ESP8266%

electronics.cat


http://binefa.cat/php/telecos/codis/ESP8266/nodemcu_integer_0.9.6-dev_20150704.bin
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ESP8266

jelewittyUSE
[ (=) a [z] AutaSerall [z]::ﬂ l:| Hide Editar
DpEn CTS l:] ECOL @LF L:l Hide Terminal
- - %\EHCMEE ;
[ D?R j F:‘?S j [9500 vj Donate

LU WS90 DUT LG Zu 0w /Ul
cannot open init.lua

electronics.cat
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> w([==[end) ]==]);
= file.close();

::-l|::1|:::|fil:e:|:j ); € () 192.168.1.11/7pin=0FF1
ESP8266 Web Server

GFPIO0 | onN OFF

= file.close();
= dofile( ) ; GPIOZ2 | oN OFF

dofile(
dofile(
nil

Client web en Lua
Per tancar la connexid TCP en Lua

12
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http://binefa.cat/php/esp8266/codis/lua/clientWeb.lua
http://binefa.cat/php/esp8266/codis/lua/closeTcp.lua
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ESP8266

ESP8266_06c_TestPins | Arduino 1.6.5 x
Fitxer Edita Sketch Eines Ajuda

ESP8266_06c_TestPins

/i

// by Jordi Binefa - twitter.com/jordibinefa

// 20180328 - www.binefa.cat/blog & www.electronics.cat
#include <ESPE2EEW1IFL. h=

// Testing ESPB266 board using LDR, RGB led & button I

#define GPIOS S5
#define GPIO4 4
#define GPIOD O
#define GPIODZ 2
#define GPIOLS 15
#define GPIOL3 13
#define GPIOLZ 12
#define GPIONLE 14
#define GPIOLE 16

1

string szMsg;

vold delayESP8266(unsigned long ulMilliseconds){
unsigned long ulPreviousMillis = millis();

do{

ModetdCU 1.0 [ESP-12E Maduled, 80 MH=z, 115200, 4k [S SPIFFS) on fdewittyUSED

Microprogramari de verificacio

electronics.cat


http://binefa.cat/php/telecos/codis/ESP8266/ESP8266_06c_TestPins/ESP8266_06c_TestPins.ino

e

sent to LUDP

oooLa) Scicf:

sent to LUDP

ool Scicf:

sent to LUDP

ooo12) Scicf:

sent to LUDP

00613 Scicf:

sent to LUDP

oooL4) Scicf:

sent to LUDP

QooLS) Scicf:

sent to LUDP

QooLE) Scicf:

sent to UDP

v Desplacament automati

| pyUdp
D qtPyU

er la xarxa

webfa,,, 4

338 Un servi...

server

7fich:a4:

server

7fic0:84:

server

7fich:a4:

server

7fic0:84:

server

7fich:a4:

server

7fich:a4:

server

7fich:a4:

server

O

o7

o7

o7

o7

o7

o7

o7

Arduino 1 Raspberry Pi

/dev/ttyUSBO

UDPClientMACO2 | Arduino 1.6.5

Fitxer Edita Sketch Eines Ajuda

UDPClientMACD2

Serial println();

Serial println();
Serial.print{"Connecting to "};
serial.println(ssid);

WiFi.begin(ssid, password);

while (WiFi.status() != WL_CONNECTED) {

delay (500} ;
Serial.print("."};
I

Serial.println(""};

Serial println{"WiFi connected");
Serial .printIn("IP address: ")
Serial.println(WiFi.localIP(}};

/4 Udp.beginPacket("192,168,1.105", 288)

s2a_fr /s Udp.beginPacket("192.168.1.13", 6000)

/4 Udp.beginPacket("192,168,1.52", 6000)

Dscratc Udp. beginPacket("192.168.1.12", 6000);

u Scratc

1

Microprogramari client UDP

2
2
2

ESP8266

1 Text:

IP servidor :

Port Tx: | 45454

UDPdlg

127.0

<->

0.1

Port Rx

Tramet

6000

12

00004) Sccf: 7F:c0:84:07
00005) Sccf: 7f:c0:84:07
00006) Sccf: 7f:c0:84:07
00007) Sccf: 7f:c0:84:07
00008) Scicf: 7f:c0:84:07
00009) Sccf: 7f:c0:84:07
00010) Scicf: 7f:c0:84:07
00011) Scicf:7f:c0:84:07
00012) Sccf: 7f:c0:84:07
00013) Scicf: 7f:c0:84:07
00014) Sc:cf:7f:c0:84:07
00015) Scicf: 7f:c0:84:07
00016) Sccf: 7f:c0:84:07

electroni


http://binefa.cat/php/telecos/codis/ESP8266/UDPClientMAC02/UDPClientMAC02.ino
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A partir de la pagina 18 del document ethernetTcpUdp_00.pdf

12
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http://binefa.cat/php/telecos/ESP8266/ethernetTcpUdp_00.pdf

Torn de preguntes ...

é I

... 1 sessio practica.
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Presentacio descarregable a : http://binefa.cat/blog
Correu electronic de contacte : jordibinefa@electronics.cat

https://twitter.com/JordiBinefa
. https://twitter.com/electronicscat

LlnkEdm http:/les.linkedin.com/publjordi-binefa/13/717/90b

Plaques aviat disponibles a :

http:/lwww.electronics.cat
http:/lwww.makeit.cat

Moltes gracies per la vostra atencio
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