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Ti eivai To THE THINGS NETWORK griot.gr

To «AikTLO TV MpayuaTtwvy ('The Things Network") eivar eva :
* AVOIXTO

*  ATTOKEVTPWMPEVO

« EAeVOepo

SikTLO Slakivnong §eSopEvY TTOL AKOAOLOEI TN AOYIKI TOL
«AladikTOOoL TV MpayuaTtwvy ("Internet of Things" - 1oT)

kKal BacileTal 0T CLVEITHOPA TOL KOIVOL
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H apxn Tng mpoomabsiag griot.gr

H apxn eyive amo 10 ApoTtepviapg TG OANavSiac TTou KAALPONKE o€
LOAIC 6 €RSOUASEC KAl PE AIYOTEPEC ATTO 5 CLOKELEC KKOUPBOLSY

KOOTOG CLOKELNC KKOUPBOCH (gateway) TTEPITTOL OCO Evac poPnToG H/Y
Mécw  kKaummaviag  yia  ayopda ovokeong oto  Kick  starter
oe 1 pnva (OktwPpiog — Notuppioc 2015) cuykevipwbBnkav 295,331€

aATTO 934 LTTOOCTNPIKTES

Oikodounon SIKTOWYV o€ TTEPIcoOTEPES ATTO 100 TTOAEIS TTAYKOO IS
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To C')pdl.ld griot.gr

« Anuiovpyia &vog TTaykoouiov 6&iktoou Internet of Things 1o ot0IO
PTIAXVETAI ATTO TOLC TTOAITEC YIA vaA €ELTTNEETE SWPEAV TIC SIKEC TOLG
AVAYKEC

« KOpIO XapaKTNEICTIOTIKO Ba gival N EAeLBEPN PETAPOPA 6€60UEVRV HECO
ATTO ALTO

« O kaBivag Ba utTopEEl va PETAPEPEl HECA ATTO ALTO TO SiKTLO &edopeva
TTOL CLAAEXBNKAY ATTO AICONTNPES

¢ Y€ AQULTO TO SIKTLO SeV ETTITPETTOVTAI HOVOTIWAIA N TTERIOPICHOI TS AYOPAC
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Ol CIpXt".g griot.gr

Aopalela — T1a Sedopéva  KPLTITOYPAPOLVTAlI KATA TN HeETAdoon
(AES encryption/decryption)

OvéetepoTnTa — OAQ Ta SedopEva TLYXAVOLY IONC PETAXEIPIONG

AvoIXTOTNTA — N TEXVOAOYIa TTOL AvVATITOXONKE €ival KAl Ba TTapAEivel
AVOIXTN

ATTOKEVIP@ON — €iVAl eVOWUATWUEVN OTNV AEXITEKTOVIKN £TO1 WOTE VA
SlacpaAlioTel n e€amAwon Tou (gateways kal nodes PIToOPOoLV VA
agaIpoLVTAI/TTPOCTIBEVTAl aveEaPTNTA/ALTOVOUQ)
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XapakrnpioTika Tov THE THINGS NETWORK griot.gr

MeYANO eDPOC KANLWNCS (TTOWTOKOAAO ETTIKOIVGVIAS LoraWan) L§Ra" o€
avTiBeon pe aAa Siktoa 3G n WiFi, k.a.

XAuNAN KATavaAwon evEQYEIAGS YIA JEYAAN ALTOVOUIC

XApNAO KOOTOG £EOTTAICUOU YICQ VA Eival TTOOCRACIUO ATTO TOV KaBeva
XapnAo evpoc (wvng (bandwidth) (ewg 50kbps)

YOvéeon pe To S1IadiKTLO

AVNKEl OTNV KOIVOTNTA Kal €ival Swpeav
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EVSEIKTIKEG EPAPHOYES griot.gr

AI0BNTNEPAC TTOSNAATOL YIA €I60TTOINCN KivNoNG KAl EVPECT) TOL

AI0ONTNPAC OTABUNG VEPOL PECO O€ OKAPN

E(papuUoYES «EELTTVEOV TTOAEG V)

E(papuUoYEC («ECLTTVAOV KTIQIV)
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THE THINGS NETWORK - ATHENS COMMUNITY griot.gr

EVOEIKTIKEC EVEQVYEIEC TV TEAELTAIWY PUNVWYV

1. Ixnuamiopocg koivotntag http://www.thethingsnetwork/c/athens
2. EykaTaoTtaon TV TpwTwy gateways

3. Metappaon TV VO PBACIKWY eyYYPAPWY TOL SIKTOOL OTA EAANVIKA
(mission & manifest) hitps://github.com/TheThingsNetwork/Manifest

4. Anuiovpyia case studies yia TTPaKTIKN EpAPUOYN

5. MEAETN — KATAYPAPN — cLVEICPOPA OTNV eEENIEN software & hardware
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H 1péxovoa kalvyn otnv AGnva

ABOUT THIS COMMUNITY
Gateways Contributors Founded
OUR GATEWAYS
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Anuiovpyia mpwroTtumov kit amod Tnv opada pag

Easy Temperature Sensor (ETS) kit | http://easy-temperature.griot.qr/

Mia end-to-end AOON pETONONG BepuUOKEATIAC Oe Yoveia Kal BAAAUOLS
oLvTNENONS-KATAYLENG HE XPNon ToL Lora SikTvou The Things Network

XapaKTNEICTIKA

« Plug 'n' play EIS
« [MpocPaocn amo TTavTov Easy
« 'ECLTTVEG €160TTOINTEIG | Temperature
® Sensor
* AVOIKTO AOYIOUIKO/ hardware
GR-loT

www.griot.gr



http://easy-temperature.griot.gr/

E€aptRuara Tov kit

Easy Temperature Sensor (ETS) kit | http://easy-temperature.griot.qr/

1 Dragino Lora Shield 1 Arduino Mega 2560

Easy
Temperature
Sensor GR-loT

www.griot.gr


http://easy-temperature.griot.gr/

Mia TAaTpopua...ONEG OI TTANPOYPOPIES

Easy Temperature Sensor (ETS) kit | http://easy-temperature.griot.qr/

APXIKH  EMIKOINONIA  3XETIKA EIZOAOY  AHMIOYPTIA AOTAPIAXMOY

Easy temperature Sensor kit
Mia end-to-end AUan péTpnong BepuUokpaaciag Pe Xprion Tou Lora dikTuou The Things Network

' I r r
Plug 'n' play AvoikTd Aoyiopikd/hardware
Me 1o TTou evepyoTrairoeTe To kit Eexivd auTopaTa va otéAvel Sedopeva Mpoékemanyia AUon avoikTow AoyICUIKOU N OTTCIt TTOPEREI YEIWOT OTU KOOTN
Bepuokpaoiac ato Aoyapiaopd ooc. TIpOCUPUOYFC KAl GUVTHPNaNC.
[Tpoofacn arro TTavTou ECutTveC £100TTOINCEIC
EdkoAn online mpdofaon dhwy Twyv dedopévwy atmo Tohhéc ouokeled. A ¥peidleTal MapPévers eidomoiroelc otav kAT TTaéioTpaBa! Mimopeite va eEdyeTe OAECTIC
va £xeTe wifi  mpoofaon oe GSM GikTuo yia va cuhhi€eTe Ta Dedopeva ueTprioelg oz BiGgopa formats.
Bepuokpaoicac.

GR-loT

www.griot.gr


http://easy-temperature.griot.gr/

Mia TAaTpopua...ONEG OI TTANPOYPOPIES

Easy Temperature Sensor (ETS) kit | http://easy-temperature.griot.qr/

APXIKH EMKOINONIA  3XETIKA EIZOAOY WAHMIOYPIIAAOIAPIAZMOY

Easy temperature Sensor kit
Mia end-to-end AUon pETPNONG BepHoKpaaiag Je Xprion Tou Lora dikTuou The Things Network

' | r i
Plug 'n' play AvoIKTO Aoyiouiké/hardware
Me To Trou evepyottoinaete 1o kit Eekiva autdpata va otéhvel debopéva Mpdkemon yia AUan avolkTol Aoy IGUIKoU N oTioid aTTo@Epel JEILan aTa KOTTn
BepuUoKpagiac oTo Aoyapiaaud aag, TIpOTdUpUOYIC KOl CUVTHPNOC.
[TpdoBaon aTtro TTavTou ECuTTveC £100TTOINOEIG
Eukohn online mpooPaon oAwy Twv Gedopevwv atmo TToAAEC ouokeled. Ae ypeldleTal Mappavete eilboTmoinoelg OTav KATI TTagl oTpaPa! Mimopeite va eEGyeTe OAEC TIC
va Exete wifi i TpdoRaon oe GSM dikTuo yic va cuAMEEETE Tal Dedopéva peTproelg og Didigopa formats.

GR-loT

www.griot.gr


http://easy-temperature.griot.gr/

Mia TAATPOPHA...ONEG Ol TANPOPOPIES

Easy Temperature Sensor (ETS) kit | http://easy-temperature.griot.qr/

APXIKH  EMIKOINONIA  3XETIKA EIZOAO:  AHMIOYPIIA ACTAPIAXMOY

Eicodoc

Email

Kwikog

—éyaoa Tov KwdIKO Jou

& Eioodog

f Eioodog pe Facebook

G-I- Eioobog pe Google

GR-loT

www.griot.gr


http://easy-temperature.griot.gr/

Mia TAaTpopua...ONEG OI TTANPOYPOPIES

Easy Temperature Sensor (ETS) kit | http://easy-temperature.griot.qr/

APXIKH EMKOINONIA  EXETIKA EIZOAO0X  AHMIOYPTIAAOTAPIAZMOY

Eyypaen xprioTn

Email
Kwdikodg

EmpeRaiwon KwSikou

& Eyypagr

GR-loT

www.griot.gr


http://easy-temperature.griot.gr/

Mia TAaTpopua...ONEG OI TTANPOYPOPIES

Easy Temperature Sensor (ETS) kit | http://easy-temperature.griot.qr/

MeTpNOEIC KABE 3 ATITO

# BeppokpaTio Hupepopnvia

1 24 2016-09-28T12:23:47 9982
2 24 2016-09-28T12:22:42 7227
3 24 2016-09-28T12:21:34.54027
- 24 20146-09-28T12:20:29.5842
5 24 20156-09-28T12:19:21 5297
& 24 20146-09-28T12:18:16.0072Z
Fi 24 200156-09-28T12:17:08 7O5Z
8 24 2016-09-28T12:16:01.590Z
2 24 2016-09-28T12:14:53.84672Z
10 24 20146-09-28T12:13:48.1517

GR-loT

www.griot.gr


http://easy-temperature.griot.gr/

Mia TAaTpopua...ONEG OI TTANPOYPOPIES

Easy Temperature Sensor (ETS) kit | http://easy-temperature.griot.ar/

Aedopuéva ATTo 3 CUCKEUEC

OUCKEUTT 64020353 ouokewry: CD2442246

CUTKEUT: 6A020353, 1698 PETPRGEIS TIC TEAEUTOIEC 24 LIPEC

GR-loT

www.griot.gr


http://easy-temperature.griot.gr/

Software 0 thethingsnetworkathens

©a S0VuE:

- Mg Aeirovpyei To The Things Network

- Mwc¢ ovvéeouaoTe oto The Things Network
- Mg kavovue register application / device

- Kwbikacg oe github (yia MQQT kail Easy Temperature
Sensor Kif)

- Roadmap tou The Things Network

GR-loT

www.griot.gr



BCIO'IKI"] TOTI'O)\OYiCI o thethingsnetworkathens

Your
Application

GR-loT

hitps://www.thethingsnetwork.org/wiki/Home www.griot.gr



https://www.thethingsnetwork.org/wiki/Home

Nedxg Aeitovpyei To The Things Network € thethingsnetworkathens

|
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GR-loT

https://www.thethingsnetwork.org/wiki/Backend/Overview www.griot.gr



https://www.thethingsnetwork.org/wiki/Backend/Overview

ﬂobg KélVOD[.It: regisfer o¢ 0 thethingsnetworkathens
application / device

Applications ~ Create application
Create Application

Application name

B2 Activate devices with a default app key

Cancel

GR-loT

https://staging.thethingsnetwork.org/applications www.griot.gr



https://staging.thethingsnetwork.org/applications

MQQT 0 thethingsnetworkathens

MQTT is a machine-to-machine (M2M)
"Internet of Things" connectivity protocol

http://matt.org/

hitp://www.hivemqg.com/blog/how-to-get-started-with-mqgit

hitp://www.hivemg.com/blog/matt-essentials/

hitps://www.thethingsnetwork.org/docs/matt/

GR-loT

www.griot.gr


http://mqtt.org/
http://www.hivemq.com/blog/how-to-get-started-with-mqtt
http://www.hivemq.com/blog/mqtt-essentials/
https://www.thethingsnetwork.org/docs/mqtt/

Emkoivevia pe MQQT

MQQT client

o thethingsnetworkathens

https://github.com/AlexJoom/gr-iot-temperature-sensor

var client = new ttn.Client({process.env.TTN_MQTT_URL,
process.env. TTN_APP_EUT,
process.env. TTH_APP_ACCESS_KEY);

client.on('uplink', function {data) {

var buffer = new Buffer{data.fields.raw, 'base&d');

parseFloat (buffer.toString());

new Measurement({device: data.devEUI,

var temperature

var measurement
data: temperature,
time : data.metadata.gateway_time
I
measurement.save(function{err){
if {err) todo:log errors

console.loglerr);

1)

¥

GR-loT

www.griot.gr


https://github.com/AlexJoom/gr-iot-temperature-sensor

Easy Temperature Sensor - cloud €) thethingsnetworkathens

https://github.com/AlexJoom/gr-iot-temperature-sensor

MINAKAZ EAETXOY ~ ETIIKOINQNIA  SXETIKA {2 ALEXANDROS TZOUMAS ~

SEpUeKpXTin
@

.00 2:00 9:00 10:00 1100 12:00 13:00 14:00 1500 16:00 17:00 18:00 19:00 20000 2100 2200

Mongo DB, Node.js, Express.js GR' IOT
www.griot.gr


https://github.com/AlexJoom/gr-iot-temperature-sensor

Hardware 0 thethingsnetworkathens
To Easy Temperature Sensor vAotroinnke He :

« Arduino MEGA 2560 or Arduino UNO

« Dragino LORA Shield v1.2

« DHT22 sensor

O1 koivotnteg 1oL «The Things Networkn xpnoigomoiobv TO KATWOEV
hardware:

« Arduino family
« Espressif family (ESP8266/nodeMCU)
« Various Lora shields

« Sensors

GR-loT

« Raspberry Pi, Beaglebone Black & Green kal aAAa SBC
www.griot.gr



Hardware - Nodes o thethingsnetworkathens

LoPy Raspi Lora & GPS hat TTN Uno

IM880b-I Moteino Mega

GR-loT

www.griot.gr



Hardware - Gateways o thethingsnetworkathens

Kerlink Lorank 8 Multitech

NEW: Lorawan Raspberry pi

gateway board G R - IOT

www.griot.gr



LoraWan

o thethingsnetworkathens

LoraWan Specification V1.01 Draft 3 (2015 Oct)

Application

LoRa MAC

Class A

(baseline)

EU EU US AS
868 433 915 430

3 Classes of Devices

Application

MAC

MAC options

Modulation

Regional ISM band

Class A. Battery powered sensors. In this most basic mode uplink transmission is based on
need and a random time basis (ALOHA-type protocol). Following uplink two short receive
windows are opened. Lowest power for applications that require downlink.[+TTN support]
Class B. Battery powered actuators. Here the gateway provides a regular beacon signal that
devices can synchronise to in order that they may accurately schedule more receive windows.

[experimenta/ in Specification]

Class C. Main powered actuators. These devices receive continuously and only stop listening

when transmitting.

GR-loT

www.griot.gr



LoraWan LoraWan Regional Summary o thethingsnetworkathens
e et ene e || e
Frequency 867-869MHz 902-928MHz 470-510MHz 920-925MHz 920-925MHz 865-867MHz
band
Channels 10 64+8+8
Channel BW Up  125/250kHz ~ 125/500kHz 8 3 3 o
£ £ £ £
Channel BW Dn  125kHz 500kHz g g g g
TXPowerUp  +14dBm +20dBm e 2 2 2
s S S S S
C C C C
allowed) é é é é
TX Power Down +14dBm +27dBm l; l; l; l;
0 o) 0 o)
[ [ [ [
SF Up 7-12 7-10 S S S S
= = = 2
Data Rate 250bps — 980bps- E_) i'_é L'_é i'_é
50kbps 21.9kpbs = = < =
Link Budget Up  155dB 154dB
Link Budget 155dB 157dB
Down

GR-loT

www.griot.gr



LoraWan 0 thethingsnetworkathens
Security/Encryption:

» ABP & OTAA -> AES 128bit encryption
» Encryption og eninedo Sdiktvou kol ebapuoyng

Range:

H epPBeAela eival mavw amo 15XAU. (xwpis eundsia kau pe omrii enacri)

Jtnv MOAn, Omou umapxouv Kat gumodia, kota M.O umdapyxel epuBerela petay 1.5-2xAU.
JTIC XOUNAOTEPEC TOXUTNTEC UTIAPXEL HeEYAAUTEPN €UPEAela n omoio auédvetal ME
Sduvatotepn Kepaia.

Transmission Frequency/Duty Cycle:

H ouxvotnta petadopac Oedopeévwv oe LoraWan otnv Eupwrnin elval mepinou
30secs/hour ava petadoon. Autol ol meploplopotl opilovtal amo tnv ETSI (European
Telecommunications Standards Institute)

Ertiong to TTN €xeL 61ko tou limit (Fair Access Policy) ta 30secs uplink per device per day
kat 10 downlinks per device per day.

Triangulation Facts & Rumors:

Apxikar uTtnpEe Bewpntikn) umootAplen. Emelta YeTd amo SoKIPEG, umadpxel kata 90% TmocooTo
QATOKALONG TNC TAfews Twv 500peTpwv(to 10% ewval mavw amo 1xAp). Autd odriynoe o TOAAOUG
KOTAOKEVQOTEC va evowpatwvouv modules/hats/shields pe Lora + GPS. Amo 3° louviou 206 n
Semtech avakolwvwoe w¢ To umootnpilel xwpic Opwc avadopd otnv akpifela evtoniopol BEonc.

GR-loT

www.griot.gr



Communities

@ TTN Labs

@® Website Refresh

® Single sign-on dashboard,
wiki and forum

® Community pages
refresh

@® Unleash your city

@ Business partner pages

® Community initiator
dashboard

@ Consistent User Experience

@ Country pages

The Things

Routing Services

Beta production environment

Global deployment

Gateway registration and
access control

Distributed networking

Private networking I

)
Real-time network statistics l

Gateway packet forwarder
Croft and vO API offline

Launch production environment
Adaptive data rate support

Localization with WiFi BSSIDs

Staging offline l

" Bluetooth and IP devices
| support

N

THE THINGS
NETWORK

etwork - Roadmap

Integrations

@ Integration platform, REST API

Integration with AWS loT,
@ Azure loT Hub and IBM Watson
loT

® Integration with IFTTT and
OpenSensors.io

@ Beta Sensor Fleet

@ Launch Sensor Fleet

Developer
Experience

@® Wiki refresh

@® Arduino library

Public Handler and Account
Server API

@® Google Protocol Buffers support
@ Getting started

@ Sample application

® Upload Arduino samples
from dashboard

® Upload ARM mbed samples
from dashboard

Let’s build this thing together.

griot.gr

Hardware

The Things Gateway, Uno
and Node

Outdoor gateway
(preliminary)

Autonomous gateway
(preliminary)



Emopeva pRpara griot.gr

1.

2.

Evioxuon tng koivotntag TTN Athens kal TNG opadac GR-IOT pe vEa pEAN
MNpoounBeia emmmAeoV gateways Kal KaAvywn OANG TNS ABnvac
YXNUATIOWOC aveEAPTNTWV OpUAadwV

Erréktaon tou Siktoou THE THINGS NETWORK o€ vEES TTOAEIC

ETTiKOIVGOViIa TNC TTOOOTTABEIAC

alle

THE THINGS

NETWIDORK
Athens

0 thethingsnetworkathens



AIKTO®ON

&(’i hitps://thethingsnetwork.org/c/athens

).

@ hitp://forum.thethingsnetwork.org

o www.facebook.com/thethingsnetworkathens

http://www.griot.gr

EvxapioToLuE yia TNV mpoooxn |

Bpeite yag orto stand: E18



