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Introduccio



http://thethingsnetwork.cat/download/ttncat_presentacio.cat.pdf

D16 DATA?



QUINES COSES?
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IoT genera grans
quantitats de dades,
per utilitzar-les cal
convertir-les a un
format que permeti
entendre-les,
analitzar-les 1
explicar-les.
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QUINES DADES VOLEM RECOLLIR) foar




(UINES DADES VOLEM RECOLLIR?

B1 ta?

Meaningful data!



(UINES DADES VOLEM RECOLLIR?

Que volem saber? Quins sén els objectius?
Quines dades objectives (sensors) podem tenir?
Com els distribuim?
Cada quant temps les mesurem?
Que és el que sabem que ens falta saber?
Com les analitzem?
o Dades secundaries / dades agregades
o Metadades / Ontologia
Com les representem?
Notificacions / Informes / Alarmes
Com les persistim?
Com protegim la privacitat? Anonimitzacid?
I evidentment.. com transmetem aquesta informacio6?
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LINES DE CODI LLIURE



Thermostat

Temperature

Heater status

Heater mode  OFF

\
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https://nodered.org/

Turn heater on when below
18

Turn heater off when above
21

Node-RED és una eina per enllacar dispositius, APIs i serveis. El
seu interficie web es basa en “nodes” que reben, manipulen i
passen missatges a altres nodes. Té una gran comunitat i
centenars de “nodes” per 1interaccionar amb diferents serveis o
processar dades.

Un dels nodes és de node-red-dashboard, que permet visualitzar
graficament (tot i que d’una manera senzilla) la informacid que
manipulen. Es 100% temps-real.

Perd pot ser un punt d’entrada per manipular i ingerir -+informacio
que després es podra visualitzar amb qualsevol de les altres
solucions aqui tractades.


https://nodered.org/

\

el FREEBOARD
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https://freeboard.io/

Dashboard senzill pero versatil per
visualitzar dades en temps real. No
permet 1’analisi ni creuament de
dades, cada widget funciona per
separat i obté del dades d’una
datasource concret.

Per tant el processament de dades s’ha
de fer abans.



https://freeboard.io/
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https://www.influxdata.com/time-series-p
latform/chronograf/

Molt semblant a Grafana, és un dels
components de la pila TICK de

InfluxData:
o Telegraf
e InfluxDB
e Chronograf
e Kapacitor



4 \
System N
Stats v
=
 C—
Databases >
—
——— | Telegraf
Networking »| Agent for
Collecting
D and Reporting
( ) Metrics and
Message | Events
Queues |~
o
e
Apps >
- ) 100+ Plugins

Chronograf

Complete Interface for the InfluxData Platform
E#I @a Deire
@ N
InfluxDB
Purpose Built Time Series Database
. J
Clustered
l I Alert
Kapacitor o
Real-time Streaming Data Processing Engine
Alerting
C Clustered Frameworks
Pull Based I I I
Service Anomaly Machine DUﬁerd
Discovery Detection Learning oo
Functions
Azure / AWS

Kubemetes..
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http://grafana.com/

Consulta i representa dades
emmagatzemades en bases de dades
temporals (time series databases).

Permet realitzar agregacions temporals
“en viu” i disposa de nombrosos widgets
de visualitzacio.
Ascsiiissciill G EccEAE N c N NEEE
. - Permet barrejar dades de dos origens en
el mateix grafic, pero no realitzar
calculs barrejant la informaci6. Disposa
d’un sistema d’alarmes i notificacions.



http://grafana.com/

Cahingspeak  BEINSYATS T e
https://thingspeak.com/

Plataforma i API open source, recull analitza i

Decays (last 2h)

50 visualitza dades de sensors i altres fonts.
40
%30 Interficie senzill pero amb la possibilitat de
o
a definir la granularitat de les dades i metadades.
20
19 5130 22:00 2230 2300 Permet embebir els grafics en altres medis.

Time
ThingSpeak.com


https://thingspeak.com/

BLINK )
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https://www.blvnk.cc/

App per mobils que es pot alimentar facilment des
de sensors o des de Node-RED.

Permet visualitzar dades en temps real i també
definir actuadors.



https://www.blynk.cc/
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http://www.sentilo.io

Desenvolupada a BCN i desplegat
amb éxit a Barcelona i altres
ajuntaments catalans. Esta
orientada a la representacid de
dades espacials (events, dades
espacials, rutes,...).

Ampliara i obrira la xarxa
urbana de sensors a
1U’experimentacidé publica, en
connectar aquesta plataforma al
City0S per oferir-ne dades als
ciutadans i les ciutadanes a
través del portal Open Data.


http://www.sentilo.io

COMPARATIVA

Node-RED

Plataforma

Local

Origens de dades MQTT
TTN
HTTP

Custom

Persistéencia No
Tipus de

. Text
representacions

Button
Line chart
Bar chart
Pie chart

Gauge
Audio

Chronograf

Local / Cloud

InfluxDB

Si

Text
Line chart
Bar chart
Pie chart

Gauge
Step-Plot

Grafana

Local / Cloud

InfluxDB
Graphite
ElasticSearch
MySQL
PostgreSQL
Si (base de dades)

Text
Status panel
Table
Line chart

Bar chart
Pie chart
Gauge
Heat map
Event
Plot

Freeboard

Local / Cloud

Dweet.io

Octoblu
HTTP

Custom

No

Test
Line charts
Gauge
Compass
Pictures / Videos

Thinkspeak

Local / Cloud

HTTP
MQTT

10M missatges

Line charts
Gauge

Blynk

Local / Cloud
Android / i0OS

Custom

No

Text
Button
Line chart
Bar chart
Gauge
List
RGB

<
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Sentilo

Local / Cloud

HTTP

Si

Mapa
Heat map
Line chart
Pictures
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Node-RED Chronograf Grafana Freeboard Thinkspeak Blynk Sentilo
Analisi de dades Nodes especifics Kronograf Agregacions No Agregacions No Si
Programable Selectors
Transformacions
temporals
Prediccié
Creuament de dades Programable Kronograf No No No No Si
Metadades Programable No No No Si No Si
Actuadors Button / Switch No No Button No Button No
Dropdown Switch Slider
Text Joystick
Slider Color Picker
Color picker

Date picker



COMPARATIVA

Node-RED Chronograf Freeboard Thinkspeak
Granularitat No Si
temporal
espacial
Notificacions No No
Encriptacio

Exportacioé de dades

Opcional

Sentilo
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Node-RED Chronograf Grafana Freeboard Thinkspeak Blynk Sentilo
Llicéncia Apache 2.0 MIT Apache 2.0 MIT GPL? GPL-3 LGPL-3
T 1 *
Inici projecte (*) 2013-09-05 2016-08-25 2013-01-26 2013-07-28 2011-03-27 2015-02-02 2013-11-12
Darrera
a 2019-01-18 2019-01-16 2019-01-19 2018-03-07 2015-07-09 2019-01-14 2017-12-13
actualitzacio
Commits 3883 12053 19321 280 294 4724 63
Commits / mes
60.7 4156 2683 5.2 58 1005 13
Desenvolupadors 88 57 796 19 8 13 2
(Contributors)
Forks 1620 176 4830 1029 286 418 43

Dades actualizades a 2019-01-20
(x) http://buhtig.com/
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thinger.io
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() myDevices [AY [ N N [

Cayenne

©O Arduina Uno
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“ 1 HOME ASSISTANT

HOME

DOWNSTAIRS  UPSTAIRS

AWAV AWAV AWAV DISARM SCENE

@::Tp
Sun android-  android- Alarm Outside  Outside Basement Movement Switchon Toggle
5646b3d2. 94d22745.. Humidity Temperat. FloorWet Backyard andoff bed light
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7m S ago YouTube
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8 - ~ m L
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Lounge Room Chapter 1
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Despatx

IR-21°C

Home

Webcam

Outside temp

=3t0

Parking lot light

Water level

AC Mode

Auto

Humidity
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— Dashboard

Common stuff

maandagaseptember 4, 201 ¢

13:09

. 0713

Raspberry Pi
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CPU load (%
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Living room Kitchen

Lith_ v
cavinet

| n

16.42°C

CElifig Countenop lights

Standing
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COMPONENTS e

HTTPS CATALUNYA

| N
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() wosquIme

mosavitto
MQTT
e Message Queueing Telemetry Transport

Protocol de missatgeria especialment
dissenyat per telemetria (sensors)

e Patr6 publish/subscribe

e Quality of Service (QoS)

e Distribuit (bridging)

e Open Specification
Mosquitto

e Broker MQTT
e Open Source
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/: QTT-

Broker\‘
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E NODE-RED e

Aplicatiu BI visual (drag & drop)
Logica basada en nodes i fluxes
Basat en node.js (~javascript)
Suport MQTT per defecte

Open source

Comunitat gran i activa
Aplicatiu web

Fhola .—— mqtt‘f

a0
i " ] o




s |\ ()Df -

Selector d’espai

Fluxe de treball

&8 Node-RED %
Cercador
de nodes € 5> C 1 @ localhost:188(
=<, Node-RED
v input
inject
Biblioteca S—
tch
de nodes Bl =
status
link
maqtt
hitp
websocket
Espai de tep
treball —

ttn event

ttn uplink

S T T !

termostat

NodeRED - Google Chrome

o % 0O & &

B i info

v Information

Type mqtt out

- tancar calefaccio

"\
obrir calefaccié

logica

v Node Help
Connects to a MQTT broker and publishes
messages.
v Inputs

payload

most users prefer simple text payloads,
but binary buffers can also be published.

topic

i b v
Node "ablda22e.386e"
Name tancar calefaccio

the MQTT topic to publts&.

qos
0, fire and forget - 1, at least once - 2,
once and once only. Default 0.

¥ a
3 retain
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NETWORK

Desplegament
de canvis

Configuracio

Missatges de
depuracio

Informacio
del node
seleccionat

Zona
d’informacié
i missatges
de depuracio



S None-hiD - MISSATCE

objecte que es passa d’un node a un altre
acostuma a estar en format JSON
estructura i propietats arbitraries, pero
sovint presenta un topic i un payload

de vegades conté informacio de
configuracidé pels nodes

THE THINGS
NETWOREK

"topic":"/device/rfmé9gw/rssi",
"payload":"-36",

"qos":0,

"retain":false,

" _msgid":"6336dfbc.26b45"



2= N0DE-RED - NODE

rep un missatge i el processa

una o cap entrada

cap, una o més sortides

pot descartar el missatge

fa una Unica cosa

es pot preconfigurar o

pot agafar la configuracidé del missatge
biblioteca de nodes precarregada
milers d’extensions amb desenes de
milers de nodes
(https://flows.nodered.org)

N o] °

- inject 1t switch

————rd :

[ mgqttin | @ change

== a0 : )

l fecpin 0 join

== 20 p—
ttn uplink 3 yield

Y =
3 maqtt out

— ]
J html
. fopout 7 Jfson L
o 1 == 20
function twitter
@ 60
template 1 Tweet
° e
delay email
(¢] (o)
trigger email ‘
L] aQ
comment sunrise =

THE THINGS
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] a0

http request feedparser



== 0DE-RED - FLUXE

e conjunt de nodes connectats

e pot tenir miltiples ramificacions

e es pot dividir en diferents espais de
treball amb nodes tipus “link”

e compte amb els bucles!

Create messages

door [ ‘ hanged ' door
] temperature R — dT>2° { temp
humidity 50 dH>10% 5 humidity
] washer ——{—— washer
necte =1
1 dryer — —_— '— £ dryer
st |
espurna e e e build
Send messages
—_ parse — yield =~ switch ;f"_'
AREE -1
@ Success
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e’ 1) -\ B2 o

http://localhost:1880 ‘ TTN a Node-RED |
e El node “ttn uplink” rep ttn uplink (; _E.
el missatge de TTN @ connected =
e ELl podem veure amb el
node “debug”
e “Split” en un node

“function” que separa el
payload en valors
discrets

e T es passen
individualment a nodes
tipus “chart” i “gauge”



NODE-K

Edit ttn uplink node

THETHIN(?S IIN }

NETWORK

[ ttn uplink S

v node properties

ame

& App ttncat-taller

N Device ID

Y Field

ACCESS KEYS

default key

curs_upc_cim messages

nodered messages

Y
THE THINGS
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Edit ttn uplink node > Edit ttn app node
D App ID ttncat-taller
&, Access Key
v j‘
Q@ Discovery
address discovery.thethingsnetwork.org:1900
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- 1

TTN a Node-RED

"app_id":"ttncat-taller",

"dev_1id":"lopy4-01",

\ "hardware_serial":"70B3D5499EF35BD7",

ttn uplink e "port":13,
[ g ) "counter":271,
@ connected "payload_raw":[117,51,111,78,73],
"metadata":{

"time":"2019-01-20T10:37:30.162640534Z",
"frequency":868.1,
"modulation":"LORA",
"data_rate":"SF12BW125",
"airtime":1318912000,
"coding_rate":"4/5",
"gateways":[{...}],

1,

"payload":{
"humidity":"73",
"pressure":"1011.78",
"temperature":"17.51"

1,

"_msgid":"9684ffca.6d052"



- DASHBOARD

CATALUNYA

Edit function node

split

I\

v node properties

¥ Name
split &~
# Function &
1 var out = [];
2 out.push({"payload": parseFloat(msg.payload.temperature)});
3 out.push({"payload": parseFloat(msg.payload.pressure)});
4 out.push({"payload": parseFloat(msg.payload.humidity)});
5 return out;

3¢ Outputs

See the Info tab for help writing functions.



Edit chart node

v node properties

&8 Group [BME280] Temperature vi| &
& Size auto

1 Label Last hour

|2 Type |~ Line chart v ¥l enlarge points
X-axis last | 1 hours v/ OR points
X-axis Label v HH:mm:ss

Y-axis min| 10 max 20

Legend None v Interpolate linear

Blank label
Use deprecated (pre 2.5.0) data format.

¥ Name temperature

,
o
(<]
-]
@

& NODE-RED - DASHBOARD

<+

N
THE TH

INGS
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Edit gauge node

v node properties

&8 Group [BME280] Temperature || &
& Size auto

= Type Gauge v

T Label Current

X Value format | {{value}}

I Units °C

Range min 0 max 30

Colour gradient - -
Sectors 0 15 25 w30
% Name current temperature



S N00E-HED - DASHBOARD
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Temperature

125

10
11:11:00

Current

/

17.95

C

Last hour

.............
-------

11:21:00

30

11:39:00

Pressure
980
1,0878
1,025

Current

|

1011.8

hPa

Last hour

1,012.5— | wovinmsamovse sepivminiampmspninpupsmmprinns

1,000

990
11:17:.00

11:27:00

11:39:00

Humidity
Current
0 5 100
Last hour

100
50
25
0

11:17:00 11:27:.00 11:39:00



== NODE-RED - INFLUMDD €25) frines
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TTN a InfluxDB

[ 2 \
5 & build query G I g ttncat @ localhost
L4 mock ~ msg 3

ttn uplink

msg.payload = [

{
"temperature": parseFloat(msg.payload.temperature),
"pressure": parseFloat(msg.payload.pressure),
"humidity": parseInt(msg.payload.humidity),

I

{"device": msg.dev_id }
15
msg.measurement = msg.app_id;
return msg;



) INFLUMDS

Base de dades

Especifica per séries temporals
Sense estructura

Taules => Measurements/Series
Camps => Tags/Fields

API HTTP

Retention policies

Continuous queries

Open source

THE THINGS
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e Y

Luda,

time series

i



@) INf

$ influx -precision "rfc3339"
InfluxDB shell 0.10.0

> use ttncat

Using database ttncat

> select x from "ttncat-taller"
name: ttncat-taller

time device humidity pressure temperature
2019-01-20T10:21:18.943889308Z lopy4-01 T4 1011.64 17.66
2019-01-20T10:21:29.0692111497 lopy4-01 T4 1011.56 17.61
2019-01-20T10:21:39.3353985137Z lopy4-01 T4 1011.7 17.65

(e0d)
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15 GRATANA

e Eina de graficat i analitica

e Especialment dissenyada per dades
temporals.

e Origens de dades (data sources):
Elasticsearch, Graphite, Prometheus,
MySQL, PostgreSQL, InfluxDB,...

e Aplicatiu web

e Open source

M
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NFLUXDB - GRAFANA d o) THE THINGS
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# Configuration ) Data Sources / ttncat @ influxdb

€ Data Sources & Users &t Teams % Plugins == Preferences A APIKeys
Settings

Anomena la connexid
Choose data source type

http://localhost:8086

A
CloudWatch Elasticsearch
=

Graphite InfluxDB

Nom de la base de dades

Database Access

http://localhost:3000 T

Comprovar i desar



Temperatura (mitja minutal)

== ttncat-tallermean

Graph T Metrics / Legend Display Alert Time range

Data Source  default ~

default  ttncat-taller device = lopy4-01  +
field (temperature) ~ mean ()
time (1m)  fill (null) +

Time series  ~

B Add Query

THE THINGS
NETWORK

» Options » Help » Query Inspector
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A GRAFANA

thi+

Temperatura (mitja minutal)

Temperatura

Pressi6 (mitja minutal) Temperatura (mitja minutal)

1

i6 atmos 2 1011.2hPa 1011.8 hPa 1011.7 hPa 1011.5hPa Humitat relativa
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15 Guarna - Tetoum @)

i= Alert Rules A, Notification channels

5 2 Graph General Metrics Axes Legend Display Time range
New Notification Channel P

Name Telegram | Alert config Alert Config

Type Telegram Notifications (1 Name Temperatura (mitja minutal) alert
Send on all alerts o ] State history Evaluate every m For 5m

Include image Delete

Conditions
Disable Resolve Message
WHEN avg () OF query (A, 5m, now)

Send reminders
+

Telegram API settings

. If no data or all values are null SETSTATETO  No Data
BOT API Token 637649585:AAE3wercd-gavhxclLZvRejotihbzxPGYUQ

If execution error or timeout SET STATET Alertin
Chat ID 3244234 g

Test Rule

Send Test




B Il

ePuMmp N © 9.1100% H12:58

¢ Q

Blynk - loT for Arduino,

ESP8266/32, Raspberry Pi
Blynk Inc.

Tools

In-app purchases

What's new @
Last updated 17 Dec 2018

- Tabs widget: support for all element's colors set up
- Eventor widget: support for 'set property' action

- Segmented Control widget: support for tags selection

Read more

Rate this app
Tell others what you think

Write a review

Generic Board

Value Display Temperature

Labeled Value

LED

Gauge

LCD

SuperChart

Terminal
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Edit write node > Edit blynk-ws-client node

Delete Cancel

A Url ws://blynk-cloud.com/websockets

TTN a Node-RED

(- e G S— iR
- ttn uplink & split O

@ connected ‘ \——\-‘

cted to pin VO

igcted to pin V1
& Auth Token | 981ba89197054d2abc447b99f4710c6

cted to pin V2 O Enabled @ (enabie this button for connect to biynk on startup)

¥ Protocol Log Al [C] Property [ZJ Notify
() Read (7] Sync [ Mail
[ Write (C) Bridge [CJ Low Level
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