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Raspberry Pi




What is Raspberry Pi

e The Raspberry Piis a low cost, credit-card sized
computer that plugs into a computer monitor or TV, and uses
a standard keyboard and mouse. It is a capable little device
that enables people of all ages to explore computing, and to
learn how to program in languages like Scratch and Python.

Raspberry Pi 2 Model B

The Raspberry Pi 2 Model B is the second generation Raspberry Pi. It replaced
the original Raspberry Pi 1 Model B+ in February 2015. Compared to the
Raspberry Pi 1 it has:

A 900MHz quad-core ARM Cortex-A7 CPU
1GB RAM

Like the (Pi 1) Model B+, it also has:

4 USB ports

40 GPIO pins

Full HDMI port

Ethernet port

Combined 3.5mm audio jack and composite video
Camera interface (CSl)

Display interface (DSI)

Micro SD card slot

VideoCore IV 3D graphics core

Because it has an ARMv7 processor, it can run the full range of ARM GNU/Linux
distributions, including Snappy Ubuntu Core, as well as Microsoft Windows 10




Raspberry Pi 2 Model B

GPIO Pinout Diagram

4 Squarely Placed 40 GPIO SMSC LAN9514 USB
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Raspberry Pi 3 Model B

The Raspberry Pi 3 is the third generation Raspberry Pi. It replaced the
Raspberry Pi 2 Model B in February 2016. Compared to the Raspberry Pi 2 it
has:

A 1.2GHz 64-bit quad-core ARMvS8 CPU

802.11n Wireless LAN

Bluetooth 4.1 Raspbery M mmmsins 2,6

elementiu

4 I.I882

Bluetooth Low Energy (BLE) i
ExllndthP.N\ D
H H H gﬁrdzgn% anin 3 :
Like the Pi 2, it also has: st 12GHz, P o s
1GB RAM graces + SAIDRIEEINN Gsy Li7 ee
4 USB ports Wi-Fi : - NN, Oulput.lll:k
40 GPIO pins MicroSD. R csl Camera Port
Fu” HDMI port Mlm USB Power Inplﬂ ﬁléliglzoalﬂnp?.l'l‘l
DS Display Port raded switched
Ethernet port Eﬂ.&‘:ﬂ'{ﬁ‘z‘gﬁﬂ

Combined 3.5mm audio jack and composite video
Camera interface (CSl)

Display interface (DSI)

Micro SD card slot (now push-pull rather than push-push)
VideoCore IV 3D graphics core




Raspberry Pi 3 Model B

Raspberry Pi 3 GPIO Header
3.3v Power 5v
GPIOO2 Power 5v
GPIOO3 Ground
GPIO04 )0) GPIO14
Ground RXD0O) GPIO15
GPIO17 (GPIO_GEN GEN1) GPIO18
GPIO27 (GPIO_GEN2) Ground
GPIO22 (GPIO_GEN SEN4) GPIO23
3.3v DC Power ENS) GPIO24
GPIO10 (SPI_MOSI) Ground
GPIOO0S (SPI_MISO GEN6) GPIO25
GPIO11 (SPI_CLK ) N) GPIOO8
Ground 1_N) GPIO07
ID_SD (I2C ID EEPRO! EPROM) ID_SC
GPIOOS Ground
GPIOCE GPIO12
GPIO13 Ground
GPIO19 GPIO16
GPIO26 GPIO20
Ground | GPIO21

:g:dfmm www.element14.com/RaspberryPi

msvaaasi 1 Anseszuuifiifinis Raspbian OS

. a:uuﬂf]ﬁﬁmaﬁlﬂu Official Support aan Raspberry Pi
7a41 Raspbian OS anu1sn Download 169

https://www.raspberrypi.org/downloads/

v
a o

o fnsaldsunsuy Win32 Disk Imager

s Win32 Disk Imager =8
1. @anlmage na Image Fie Device
2. @en Device fifiasnnsazas OS fiat} iome et dp T NERL PG =
3. na Write Copy [ MDS Hash:

Progress

Version: 0.9.5 Cancel Read Exit




Raspberry Pi Connect

e connect via a DVI connection, commonly
available on newer monitors and digital TVs.

HDMI to VGA/DVI HDMI Cable Micro USB 5V 700mA
X Adaptor
Monitor
Imaged
SD Card
" Raspberry Pi
? (Model A/B)

usB
Keyboard/Mouse

Raspberry Pi Connect

e Raspberry Pi Remote Connections

Standard Network Cable

Laptop / Computer

Raspberry Pi (Model B)

Imaged
SD Card

I Micro USB 5V 700mA




Setting the Raspberry Pi’s IP address

Quick Setup / Setting up when you don’t have a

monitor

— Ensure the Raspberry Pi is powered off, and remove the SD-Card.
— Insert the SD-Card into a card reader and plug it into your laptop.
— Make a copy of cmdline.txt and rename it cmdline.normal

— Edit cmdline.txt and add the IP address at the end (be sure you
don’t add any extra lines).  10.30.4.1XX XX = iuaddinaas

Q © cmdline.txt
dwc_otg.lpm_enable=0 console=ttyAMA®,115200 kgdboc=ttyAMA®,11520 onsole=ttyl

root=/dev/mmcblk@p2 rootfstype=ext4 elevator=deadline rootwait (ip=192.168.10.580|

dan195z3a uu Windows lainasld Notepad lumsufl inseiilumBasdnassRiAsuaznsiiuussin
aasld Editor saau« 1iu Notepad++

nsneaadn 2 Gusuldeu Raspberry Pi

£ SD Card #ifinsa OS w@3audn uazusle IP Address Gevtenuda 1
Fased Rasp Pi

Aauane LAN @n7i Rasp Pi

ey Adapter iesnaingsemlaiin o Rasp Pi

nanaslin1ds ping nwasas PC ldds IP Address ainuunlinausiu g
arunsnmmsanu Rasp Pi lhviralsl

{
Administrator: C:\Windows\system32Z\cmd.exe
¥

ation. All rights reserved.




nsneaadn 2 Gusuldeu Raspberry Pi

nnsasssllsunsu Putty avinnis@ausardu Rasp Pi dou Secure

[
( ) @ PuTTY Configuration lﬁ
e sy IP Address aeas Rasp Pi | ==
v a Session Basic options for your PuTTY session
Loggng ot
=}~ Temminal
A Host Name (or IP address) Port
[ ) SS H Keyboard it L
LADN ke | 2
Features Connection type
° ﬂ O Window Raw Teinet Rlogn @ SSH Seral
ﬂ m qg\l p e n ;::::;oe Load, save or delete a stored session
Translation Saved Sessions
Selection
Colours Defaul Settings Load |
Connection
Data o
Proxy
Telnet Delete
Riogin
+ 55H
Sena Close window on exdt
Aways Newver @ Only on clean et
About __Open || Cancel

nsneaadn 2 Gusuldeu Raspberry Pi

* auilsnguiitae Console vas Rasp Pi
* ldusername : pi uaz Password Aa raspberry

&P 10.244.212.35 - PuTTY (o] B
= H < ¥ o
* {ia Login 34 azdsngutinaadeg

a

p
@ pi@raspberrypi: ~ ==




Basic Linux command

fnds |111'1"|m'1" |51ua:t53m

ls List file wansnedaliduaslasane’

cp copy file dunlvla

mv Move file tilau Ctrl + X uad Ctrl+V

m Delete files avlyla

cd Change directory helUlasanaivisonis

pwd Print current directory name uanstalasavailagiu

mkdir Create directory asnlasanes

rmdir Delete directory avlasanos

cat view file x;:vj':m‘rum text file

scp SSH transfer protocol N5 'rJ'.‘.';ﬁ'ﬂ‘l!fuyﬁ w1 SSH

tar read/write type archives Saiulduuy compress wiauanlyldoansn
sudo Super user do super user i

chmod Change file protections wWasusesy permission vaslyld
Vi vi editor Ta VI

nano nano editor @ nano

nsneaadn 2 Gusuldeu Raspberry Pi

* yaaadlinnds basic command aas Linux wdu

— s lunsuane nedalng

— cd lunsuaen directory wiw cd / , cd ..

— df —h Tunsgauinaes file system

* vinns expand file system weasnswunliiinaauqaes disk Tosls
Ads sudo raspi-config antiuaandiadia Expand FileSystem
andaeuldn <Finish> u&a Rasp Pi azninn1s Reboot luy




nsneaadn 2 Gusuldeu Raspberry Pi

ynnns Config Static IP Address aas Raspi uu file system
% Ands
sudo nano /etc/dhcpcd.conf

Andeyasialiiaclyl sefinaussinaiegn

interface ethO

static ip_address=10.30.4.1XX/24
static routers=10.30.4.1

static domain_name_servers=8.8.8.8

aananidsunsy nano Taantne Ctrl+x waz save file Tnantsna yes

nsneaadn 2 Gusuldeu Raspberry Pi

anifu auen IP Address 1 cmdline.txt aan Tneldands
sudo nano /boot/cmdline.txt

#1n1s Reboot uas naasumausia Rasp pi fqe IP Address lud #
NINLUA

sudo shutdown —r now




@ python’

d

Python Lﬂummamumznmum NRANNAINITOGIYN
a5193407) 1989 Tna Guido van Rossum eﬁmﬂwmuwum‘[mﬂ
ldEnpaiuunannas

Jun1i Raspberry Pl uusinlild dunnlsnidlauss
Tunnsiieureainuasaanulusiuanann
wazFaadslilsunsuaas Raspberry Pl Asdnaziiluniwn Python

@ python’

a5l nn python wuusqiusn

- msuameAn LA print W print “Hello”

- nstlszniasouls Tifiesszyilszimeouds wu varint = 10
AdaneadinAnans u + - * /

ArdalunaFauiey wu ==, >=, <=, >, <

pdangsndula if ..else du
if x> 10:
print “xis large”

else:
| print “xis small”
Adanu loop wu
x=0
while x < 10
print “Hello”

X =x+1




%
%

Tupaungzeullsunsy python

o Faldna@aullsunsy 1HA143 nano @
nano helloworld.py

o Run Wglsunsufideu ke python interpreter lagli
Anda python wu

python helloworld.py isa
sudo python helloworld.py

nsnaaasn 3 GPIO Blink

* sa11 GP1O4 vinfu LED waz siasinuniu 100 Tavis asgd
1 2

3 4

GPIO4 . e e

ooooooooo

----------
oooooooooo
..........
oooooooooo
----------

----------
oooooooooo
----------

fritzing




nsnaaasn 3 GPIO Blink

e AndAds nano led.py
e Feultlsunsu python #sil

import RPi.GPIO as GPIO
import time

GPIO.setmode (GPIO.BCM)
LIGHT =4

GPIO.setup(LIGHT,GPIO.OUT)

while True:
GPIO.output(LIGHT,True)
time.sleep(0.5)
GPIO.output(LIGHT,False)
time.sleep(0.5)

e Run Tsunsulneléfnds sudo python led.py

nsnaaasn 3 GPIO Blink

agunallsunsa
import RPi.GPIO as GPIO # an Library déwiumauean GPIO Pin
import time # Gan Library dwiuaie time delay
GPIO.setmode (GP10.BCM) # Set the pin designation type to GPIO.BCM
to use BCM numbering convention
( Mnranvuaiaa Pin au chip aas BCM)
LIGHT =4 # nvun GPIO4 wihiusauls Light

GPIO.setup(LIGHT,GPIO.OUT) # nuua GPIO4 1fluan Output

while True:
GPIO.output(LIGHT,True) # nuun GPIO4 #idn High
time.sleep(0.5) # delay 0.5 3w
GPIO.output(LIGHT,False) # nuua GP1O4 @ Low

time.sleep(0.5) # delay 0.5 3un#
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nnsneaasn 4 GPI1O Input
e saan GPIO17 éindu Switch waz dadiruniu 10 Alalaviy

ooooooooooooooooooooooooooooooooooooooooooooooooo
oooooooooooooooooooooooooooooooooooooooooooo
oooooooooooooooooooooooooooooooooooooooooooo
oooooooooooooooooooooooooooooooooooooooooooo

GPIO4
(output)

VIDEO AUDIO




nsneaasn 4 GPIO Input

nstmunAnli GPIO17 lu Input Ldnds

GPI10.setup(17,GPIO.IN) # fvun GPIO17 (fluan Input

uazn1ra1umA1ann GPIO17 14an4s
val = GPIO.input(17) # Anienuld ufulusauls val Tae
aglailu 0 visa 1
UL NIA

wanatu 19 LED fin uazillailaaslit LED s

nsnmaadn 5 anss MQTT Broker

lufitiaz1% MQTT Broker s« Mosquitto

Mosquitto
An Open Source MQTT v3.1/v3.1.1 Broker

lunnsfissis MQTT Broker azfass package 3 fsail
* mosquitto is the MQTT broker (i.e. server)

* mosquitto-clients are the command-line clients
e python-mosquitto are the Python Library




Repository

o Taenlnd asAnsallsunsuuy Windows Aaisaséesiuan
Tﬂ?memﬁmﬁ%Lm AU ILALE FeunsTianalEuesunuun e ws
NSRRI NNALATLLY Ubuntu visa OS msena Linux azsinariu
Ine Ubuntu %slsﬁﬂ’ﬁmmmsmmi%l@LL@‘W‘W@Lmumm,fmvlfm“ﬁmma‘q
Sa133en Lquwmuiﬂﬂm@umﬂuum repOSItorv S 31081
Sy Le AL dugsawluSuma s nsnmageLnauiia
ﬂ@@ﬂiﬁﬂéﬁmiﬂmm Gm‘llmﬂﬂﬂmLL@WW@meumaﬂmqiﬂuu
repository sinag Lﬂuiﬂﬂmwmumm "Lmﬁlmmsﬁu
Alpha,Beta uay Lﬂu‘iﬂﬂm?mmmumiﬂu default

repository

* i http://www.ubuntuthailand.com/

nsvmaadn 5 anss MQTT Broker

1
o/

1. add key repository mas mosquitto TnaliA4s

wget http://repo.mosquitto.org/debian/mosquitto-repo.gpg.key
sudo apt-key add mosquitto-repo.gpg.key

2. dnlWawmas source.list.d Wwawsiranfnss repository luy
GRS GRYS

cd /etc/apt/sources.list.d/

3. add repository 18 mosquitto TaeldRn4c

sudo wget http://repo.mosquitto.org/debian/mosquitto-wheezy.list




nsnmaadn 5 anss MQTT Broker

1
o/

4. 45 update apt information TaaliAn4S
sudo apt-get update

5. finsis package wsanu Inaldands

sudo apt-get install mosquitto mosquitto-clients python-mosquitto

6. fiasis Library éwsu paho.mqtt vedeu Python dessie

MQTTI@HQL%WO’@/Q (sanun home directory feuAndq)

git clone https://github.com/eclipse/paho.mqgtt.python.git
cd paho.mqtt.python
sudo python setup.py install

nsnaaasft 6 nagaunisvinauaas MQTT Broker

o 3ln Terminal viluftavinnns Subscribe Tael¥anda
mosquitto_sub -h 127.0.0.1 -t topic

o uazitlaan Terminal wik iWesinns Publish
mosquitto_pub -h 127.0.0.1 -t topic -m "Hello world“

e Han1nng Publish ua 1dannuasnsnuiinas Subscribe

mosquitto_sub -h 127.0.0.1 -t topic

/";ello world"

wQl % Z Note:

- h#ahost
/"Hello world" - t#e topic

- m Aa message

=

mosquitto_pub -h 127.0.0.1 -t topic -m "Hello world"




mswiaxnsa Wi-Fi aas Raspberry Pi
e sz Scan w1 SSID Tael¥dnds  sudo iwlist wlan0 scan

e sans Config file system Tneldan4c
sudo nano /etc/wpa_supplicant/wpa_supplicant.conf

* Aurdayasialiiagll
network={

ssid="The_SSID from_earlier"
psk="Your_wifi_password"

}

e aananldsunsy nano teantne Ctrl+x uae save file Tnanima yes
* wndieanisg [P Adress 14ands ifconfig

LUUE IR

1% Raspberry Pi #ans Subscribe uaz publish ‘U7 Broker A

neutron.it.kmitl.ac.th, 1883
138

161.246.38.194, 1883




satne MQTT Publish Taannen python

* AunA1ds nano pub.py
* @aulilsunsu python asil

import paho.maqtt.client as mqtt
import time

mgttc = mqtt.Client()
mgttc.connect("127.0.0.1", 1883)

while True:
maqttc.publish(“test/pub", “Hello”)

time.sleep(2)

e Run lusunsulneldfnds sudo python pub.py

Note: a1aazl¥ mqttc.connect(“neutron.it.kmitl.ac.th”, 1883) &wiu publish a1 Broker Az
vira mqttc.connect(“161.246.38.194", 1883)

saatne MQTT Subscribe Taants python

*  @widAds nano sub.py
*  deulilsunsu python #sdl

import paho.mqtt.client as mqtt

def on_connect(client, userdata, rc):
print("Connected with result code "+str(rc))
client.subscribe(“test/sub")

def on_message(client, userdata, msg):
print(msg.topic+" "+str(msg.payload))

client = mqtt.Client()
client.on_connect = on_connect
client.on_message = on_message

client.connect("127.0.0.1", 1883)
client.loop_forever()

* Run Wsunslaeldénda sudo python sub.py
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wuiElniindl 1.1 Raspberry Pi Publish 17 Broker aaus
* A1UANA1N Yunm

 #natlu 15 Publish 11 Broker moz 41 ON

wuLiElniiadl 1.2 Raspberry Pi sinn1s Subscribe ann Broker anus

* sa5uA1ann Broker oz
e #15u15A191 ON 151 LED #m

e #15ulsA191 OFF 15 LED s

MQTT broker gets Websockets support

Web .
server Mosquitto
Request Web page and Web socket connection
JavaScript over HTTP . from JavaScript to MQTT
broker
Web application
Hasrlsznauda

- Web Server #wihiifiulng html #3l4n javascript
- Web Browser sisa Web application viwiing Ganlid html aan Web Server snuansua
- MQTT Broker nitla Web Socket wialii Javascript luastiaya nuanina




MQTT broker gets Websockets support

v
a o

Anre Websocket uw Raspberry Pi

Download wget http://www.it.kmitl.ac.th/~panwit/mosquitto-ws.zip

g unzip g
unzip mosquitto-ws.zip

il folder 7 unzip d
cd mosquitto-1_4-ws

NINNTARFY
chmod +x install
sudo service mosquitto stop

sudo ./install
sudo service mosquitto start

nnsnmaaasyl 7 Real Time graph

Simple example of plotting live numbered data from a subscribed mqtt/websockets
topic and plotting it using highcharts. http://www.highcharts.com/

dafikecd Ae
- Web Server vi3a Web hosting
- Id html f@aulin Javascript

AN 131 Aa

livemqttchart.html az plot nswl iilefinns Publish #n
livemgttchartl.html az plot ns uuu real time
maqttws31.js

&saatd9n1Hin Aa nutii Subscribe anu Topic invua waz FuANILAAIHA




nnsnmaas? 7 Real Time graph

1. uflalg livemgttchart.html sl

var MQTTbroker = ‘IP 1as Raspi'; // Raspi broker
var MQTTport = 8888; // port aas Webseocket #iilnl4
var MQTTsubTopic = 'temp’; //wide topic linulazey

2. vinnns Upload g 2 g web hosting
3. vneasunisuansua Inanis publish aArdaya lids topic fifmua
- ms Publish ¢ az Publish Taansilaan Terminal wils diesinnns Publish
mosquitto_pub -h 10.X.X.X -t temp -m "Hello world“

Note:

Raspberry lu Broker #ilrh Default 1es Websocket Aenasn 8888

aunsouiilels Tealdufnling mosquitto.conf TaeldAds sudo nano /etc/mosquitto/mosquitto.conf
LRIMNLITA

# listener port-number [ip address/host name]
listener 8888

nsneaadt 8 Control via Websocket

a5 Ae

control.html

I&snetinei il Ae vt Publish luek Topic #ifnuun
wanatju ON az publish a1 on li¢s Raspi Broker
wanatju OFF az publish #n off lil¢a Raspi Broker

Topic: TEMP

Value: 0




nsnaaant 8 Control via Websocket

1. u¥lelWg control.html sil

var MQTTbroker =" IP 203 Raspi '; // broker waspny
var MQTTport = 8888; // port aas Webseocket #iilnl4
var MQTTsubTopic = 'temp’; //wide topic linulazey

2. vinnns Upload w4 lides web hosting
3. negaunisuansua Tnenis 14 Raspi Broker vinnis Subscribe topic ainnuun
\Wanatusing avtlsingan on, off uazensiaiae 1 Broker

IR RYTS

Web Server

MQTT Client
( Arduino + Ethernet Shield)

Web Browser

o BULENRS nvinuasiilaseaiesyuuniluag
aqiaulilsunsuli aqu1304d te-dle LED waviialel LED ann website 14
Note ui website #lwg control.html fasuzasu




wuiitlniie : vaam LED & R dsuaila

Team A = Team B
Local Broker .
MQTT Client MQTT Client
( Arduino + Ethernet Shield) ( Arduino + Ethernet Shield)

o 4

mguseasa @ feanisli Arduino vsaesaeiudiu Internet

Q
[

- Widug Nsaaiu
1. UFusaginumiu e Team A ugalifly sivl 7 Team B
2. 1#ils Team B wileld sensor uas Sauas udadslies Team A Taed
~Flouastion Winaeald LED fin
~flousannn Bivaealw LED &

Bridge Broker

Jane's devices talk to

her MQTT broker
Your MQTTitude device

talks to your broker
MQTT MQTT
broker broker

By configuring a bridge, both
brokers can talk to each other; ACLs
ensure they exchange only data you
both agree on.




Configuring Bridges

e connection name

This variable marks the start of a new bridge connection. It is also used to give the
bridge a name which is used as the client id on the remote broker.

* address address/[:port] [address[:port]], addresses address[:port] [address[:port]]
— Specify the address and optionally the port of the bridge to connect to. This must be given for
each bridge connection. If the port is not specified, the default of 1883 is used. Multiple host
addresses can be specified on the address config.

Configuring Bridges

* topic pattern [[[ out | in | both ] gos-level] local-prefix remote-prefix]

— Define a topic pattern to be shared between the two brokers. Any topics matching the pattern
(which may include wildcards) are shared. The second parameter defines the direction that the
messages will be shared in, so it is possible to import messages from a remote broker using in,
export messages to a remote broker using out or share messages in both directions. If this
parameter is not defined, the default of out is used. The QoS level defines the publish/subscribe
QoS level used for this topic and defaults to 0.

— The local-prefix and remote-prefix options allow topics to be remapped when publishing to and
receiving from remote brokers. This allows a topic tree from the local broker to be inserted into
the topic tree of the remote broker at an appropriate place.

— For incoming topics, the bridge will prepend the pattern with the remote prefix and subscribe to
the resulting topic on the remote broker. When a matching incoming message is received, the
remote prefix will be removed from the topic and then the local prefix added.

— For outgoing topics, the bridge will prepend the pattern with the local prefix and subscribe to
the resulting topic on the local broker. When an outgoing message is processed, the local prefix
will be removed from the topic then the remote prefix added.




nsnaaasn 9 Bridge Broker Configuration

\Hlunisnasasdan Rasp pi hiu Broker aasame wuu Single Direction

e dalnd mosquitto.conf Taeliads
sudo nano /etc/mosquitto/mosquitto.conf

— WAl
connection bridge_test

address 161.246.38.194:1883
topic local

* 91017 Restart Tnelda49

sudo /etc/init.d/mosquitto stop

sudo /etc/init.d/mosquitto start Note:

3a Connection #eslsidniu
Address #a address aasanenenllimansa

* yaaauinunng
— Subscribe 7 Broker an &z Topic local
— Publish 'lii Raspberry Pi Broker #ae Topic local

nsvaaasn 9 Bridge Broker Configuration

dlunisvasaudan Rasp pi vindu Broker aasanz uwuu Dual Direction

e dalWd mosquitto.conf Tneldada
sudo nano /etc/mosquitto/mosquitto.conf

— Rl
connection bridge_test

address 161.246.38.194:1883
topic # both 2 local/topic/ remote/topic/

* 91017 Restart Inelda4s local remote

sudo /etc/init.d/mosquitto stop

sudo /etc/init.d/mosquitto start map an entire topic tree

* yaaauinunng
— Subscribe # Broker aniz #qa Topic remote/topic

— Publish # Raspberry Pi #ae Topic local/topic

— Subscribe # Raspberry Pi &2 Topic local/topic
— Publish # Broker anuz #ae Topic remote/topic




nsvaaasn 9 Bridge Broker Configuration

Hlunisnasaudan Rasp pi vindu Broker aasanz uwuu Dual Direction

e dalWd mosquitto.conf Tneldads
sudo nano /etc/mosquitto/mosquitto.conf

— uBlalndsst
connection bridge_test

address 161.246.38.29:1883
topic # both 2 local/topic/ remote/topic/

local remote

* 91017 Restart Inelda4s
sudo /etc/init.d/mosquitto stop

sudo /etc/init.d/mosquitto start map an entire topic tree

Subscribtions
*  yagaulnenig i

— Subscribe # Broker aniz 2t Topic remote/topic/test

— Publish # Raspberry Pi #aa Topic local/topic/test #aaands
mosquitto_pub -h 127.0.0.1 -t local/topic/test -m "hello"

Internet

Web Server
Public Broker

,Pub/sub

200 Local Broker uay

MQTT Client

‘ Pub/sub

Web Browser

W wuLHNRE nvinuasiilassadeszuuiiudagy




IR RYTS

o wuLEniRl nvinuasiilasaaireszuuiiudag

~aadsuldsunsulit Arduino meriu Raspberry Pi lnei
natlun Raspberry Pi u&qlit LED # Arduino &
Lﬁ'@ﬂzdmﬂmmﬁ Raspberry Pi 1% LED # Arduino su

_au@enlsunssls Arduino sinnns Publish éh Analog gl
ldusssnanannaan real time graph # Website (nagaunns Bridge)

—aadeulisunanlii Website snpaununstla e i3l 7 Arduino '
(nmaaunns Bridge)




