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[TEpLEXOMEVX

ALXOLKTUVO TWV TTpXYUXTWV
Cloud Computing
AlkTux 5G

TexvoAoylec EtTikolvwvixg

Edxpuoyec Smart Cities (Healthcare,
Agriculture)

6. TTpoTtoon EEuTrvng Apdevonc
7. ZUMTTEPXOMATX
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ALXOLKTLO TWV TTpXYUXTWV

» Internet of Things (l1oT)

> Puokx xvTikeLpeVX (Objects) XTTOKTOUV
OLVTOTNTX CUVOECNC OTO JLXOLKTULO.

Lré s
» Objects w B ot RY.
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ApXLTEKTOVLKN lOT

» Perception Layer
- ALoOnTnpec, Actuators, AVTLKELMEVX
> ZUANOYI OEDOMEVWYV TTEPLRXAANOVTOC

» Network Layer
> TIPWTOKOAAX ETTLKOLVWVLXG
- Gateway TTX. router

» Application Layer

Application Layer
i‘ Cloud / Servers
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) Appllcatlon Netwo\rLI:Layer
o C I O u d PI atfo r m @ Routers and Gateways
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Perception Layer
Sensors and Actuators
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MovTeEAX ETTLKOLVWVIXCG

» Device-to-Device
» Device-to-Cloud
» Device-to-Gateway
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Cloud Computing

» ATTOUXKPUOHEVN TTPOOPXON MECW OLKTUOUL T€
LUTTOAOYLOTLKOUC TTOpOLC (OLKTLX, storage,
EPXPUOYEC, Server) Ypnyopx KoL EVKOAKX.

» TTAEOVEKTNMXTX
- TTpooPxon KTTO TTRVTOU
. KooToc
- AopxAeLx
. AELOTTLOTLX
- TxxuTNTX

Cloud Computing

ications




ApxLtTektovikn Cloud Computing

»  YTTodoun wg YTinpeoix (laaS)
» TIAXTPOpUX w¢ YTpeaix (Paas)
»  AOYLOMLKO WG YTTnpeoix (SaaS)

Resources Managed at each Layer:
& Applications / Software
End Users Software
Application Layer as a Service (SaaS)

Software Frameworks (Java/Python/.NET)
Storage (DataBase / File)
Y Platform
>, Platform Layer as a Service (Paa$)

Software uminpers

P Virtual Machines /
g Infrastructure Layer Infrastructure

v _ as a Service (1aaS)
Administrators

Hardware Layer




ALKTLUX 5G

ETtopevn MNevix Zovdeonc Kivntwyv Zvokevwyv (4G)

ZT (')XO L Mobile broadband Dense crowd of users
» YYnAEC TaxLUTNTEC , Venhigh /T
e 4
(x100)>1Gbps e
' ; g fery hig
» XotunAf KeBuoTtépnon (<1ms) Moty capacily
» XwpnTkoTnTX (X100)
' : Massive iabili
» 'Oykog Aedopévwy (x1000) "ﬂﬁ,?fgf brmll
» MeyaxAn Alxpkelor MTTXTXpLXg " L
(X10 Ylx OUTKEVEG XXUNAEG Tongiai | Voriow
LOXLOG) lifetime latency
*METIS 2020. EpeuvnTLKO project oTX dLKTLUX
5G loT sensor network loT control network
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Edxxppoyec Atktowyv 5G

Internet of Things

Autonomous Vehicles ' '
Device-2-Device : iPLULHeg Ed)&puoyeg':

' ! TIXPXLTNTOL OAOL OL OTOXOL
(ESEr:])E-IlTr\’éeéit]?eos?)\ELg (Heaﬁhca?e)

Eudung Newpyix - Mn Kplowueg Edapuoyeg
(Smart Agriculture) (Agriculture)

Evdunc Yyeix (Smart

Healthcare)

Eudung Metaxdopx

Evepyewxc (Smart Grid)




ATTOpXLTNTEC ANAXYEC

» 2uxvoTtnTeC 6-100CGHZ (e vywniovc pubuoic
uetxdoonc dedouevwy 10Gbps)

» ADELEC YLX XPNON VEWV CUXVOTNTWYV
- Toexiw, Vodafone, 40MHz
- Kopewx, Winter Olympic Games 2018, 28GHz

» ADELEC YL EYKXTXOTXOT VEWV KEPXLWYV

o MIMO (Multiple In/Out Antennas)
o MIKPOTEPEC KX TTEPLOOOTEPES KEPKIEC
o OtkovoutlkoTepec & Fupeiar KoAvywn




TexvoAoylec AcLPpUXTNG ETTLKOLVWVLXC

» PAN (Personal Area Network)

» LAN (Local Area Network)

» MAN (Metropolitan Area Network)
» WAN (Wide Area Network)

Wireless Networking Overview

Range 100km

Range 5 km “ WAN
Range 100m

Wi-fi ' 'HWAN!MAN

Bluetooth
ZigBee ;
6loWPA ;

LoRa & SigFox

T LAN/PAN

3G,4G Mobile Networks




Short Range

Speed Range Power Frequency
Wifi 600 Mbps(n)/2.4 Gbps(ac) 100m High 2.4/5 GHz
Bluetooth BLE 1 Mbps 5-100m Low 2.4GHz
ZigBee 20/40/250 Kbps 30-100m Low 868/915/2400 MHz
Z-Wave 40-200 Kbps 30-100m Low 868/915/2400 MHz
NFC 400 Kbps 20cm Very Low 13.56 MHz
RFID 400 Kbps 3m Very Low 125KHz-2.4 GHz
Long Range
Speed Range Power Frequency
LoRAWAN 0.30-50Kbps 3-15Km Low 868/915 MHz
Sigfox 100bps 5-25Km Low 868/915 MHz
170kbps(GSM)/1mbps(3G,4G) | 35km(GSM)/200km(3G,4G) | Medium 900/1800/1900/2100
Cellular MHz
NB-loT 200Kbps 35km Low 180 KHz
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Smart Cities

>TOXOL

» 2woTn Alxxetpion TTopwv
» ATuoodxLpLkn PuTTxvon

» Alxxetlplon Evepyelxc

» KukAodopLxkn Zupdopnon
» ALXXeElpLon ATTOPPLUMXTWV

SMART CITY

Open Data @
D Internet of Things

Smart Grid/
Smart Energy

smart Agriculture

Smart
Home

@

Education
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Smart Healthcare (Kpiowuec Ebxppoyec)

» ATTOMXXKPUOMEVOG

EAEYXOC xaoBevwv %ﬂ'
» TNAELXTPLKN E—— .\
» Mobile-Health .

» TTAEOVEKTNMXTX
> TTIpoOAnYn
> KooTog TTeplBaxAyng
> AuTovoulxx AoBevwyv
- Real Time AedoueEvX




YTroooun Kot TTpoPANHXTH

v v Vv VvV v

'Oykoc AEDONEVWV
EMTTLOTELTIKOTNTX
AlxBecLuoTnT™X
ToxLTNTX
EuBerelxx KxAvyncg

[ SPINE Framework l

- Blood Pressure,
., EMG, GSR, PPG,
Sp02

Wearable Sensor

» Short Range
- BLE (IMbps,150m)
» Long Range
- NB-loT @250kbps,15km)



Smart Agriculture

» Tewpylx AkpLBetlxc

M pxkoAOLONON KXAALEPYELXG MECW XLTONTHPWYV
Evnuepwon XpnoTn g€ XKpXLX $XLVOMEVX
ATroOnkevon AedoueEVWYV

SUOTHMXTX ANYNC XTTOPXTEWV
> AUTOMXTN XPOELON
> Yekoxopol g
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TTAEOVEKTNUXTX

» OpBoAoyLkn Xxpnon TTopwv
- Nepov
> PUTOPXPUNKX
o ZwWoTpodEC
» Melwon KooToug TTxpxywyng
» ADENON XTTO000TNC TTIXPARYWYNC
» TTpooTxolx TTepLBXAAOVTOC
» BEATlwon TTowotTnTXg TTpotlovTwy




EEuTrvn Apdeuvon

ALoOnTNpEC
MeTewpOoAOYLKOG STXOMOC
Movaox ETre€epyxotag
A€OOHEVWV

> Cloud

> Server

AN\eG TTANpOdOpLEG

> Eldog KXAALEpYELXC

o ZTOOLO AVXTITUENC
AELTOLPYLX

- Evnuépwon xpRoTn

© AUTOMXTX EVXPEN
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TTAEOVEKTNHXTX

» MeLwon KOOTOLC TTOTIOMXTOC

» BEATIWOON TTOLOTNTRC & TTOCOTNTXC TIXPXYWYNC
» Meltwon xoBevelwyv eEXLTIXC LYNANC LYPXOLXC
» TTpooToxoilx TTeptpxAANovTOC

4

T AUTTROMXTX OEV OLXPPEOLV OTO LTTEOXPOC
XVEKMETXAANEVTX
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[TpOTELVOMEVO ZVOTNHX

OMN when forecastirue @ !

@ ON when Water Plant is Working

S LLE

g ] Pump
o .
| ' O
True / False Forecast e e

| I—
© —
Forecast Day
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[TpOTELVOMEVO ZVOTNHX

» TTpoBAeYN Kaxtpov www.apixu.com
» TTpoPAEYN 10 nuUeEpWYV

Current Weather Forecast Weather Search/Autocomplete History Weather

Parameter Value Type Location Description
q gfhessaloniki | string  query Pass US Zipcode, UK Postcode, Canada Postalcode, IP address, Latitude/Longitude (decimal degree) or city
' name
days : _5 v | integer query Number of days of weather forecast. Value ranges from 1 10 10
Call

http://api.apixu.com/vl/forecast.json?key=2add197156bc4548ac51031351917868g=thessalonikif&days=5




[TPOTELVOUEVO ZVOTNUX

Huepounvix

KxtdoTtoxon Kottpov

{

"date”: "2019-06-

25",

"date_epoch™:
1561420800,

"day": {

"maxtemp_c": 31.7,

"condition”: {

"text": "Moderate or

heavy rain shower®”,

“icon":

"/ /cdn.apixu.com/weath

er/64x64/day/356.png”
"code™:

1243 Y




MPpOYPXMMXTLOMOG APOELONG

» A€dopeEVX ALaBnTnpwv
- OEPUOKPpXOTLX
> YYPXOLKX
> dwg

» A€dopeEVX ALaBnTnpwv
> TTANpodOpLEC KXLPOU




T pXOELYN XX

» 1.ApOELONC XWPLC DEDOPEVX TTPOYVWONC

1. Evapén

2.Evnuépwon yLX TTOTIOMX

3.TTOTIOMX

Plant is OK:

Light: 8 || Humidity: 10 ||
Temperature: 25

Day without water: 1
Plant is OK:

Light: O || Humidity: O ||
Temperature: 25

Day without water: 2
Plant is OK:

Light: O || Humidity: O ||
Temperature: 25

Day without water: 3

Dry Soil. Water Needed
Temperature: -6 || Light:
O || Humidity: O

Dry Soil. Water Needed
Temperature: -6 || Light:
O || Humidity: O

Water Plant Start Between
7 and 12 o'clock.

Water Plant Start:
Water Plant Completed
Successfully:

Plant is OK:

Light: 9 || Humidity: O
|| Temperature: 5 ||
Day without water: O




T pXOELYN XX

» 1.ApOELONC XWPLC DEDOPEVX TTPOYVWONC

1. Evapén

2.Evnuépwon yLX TTOTIOMX

3.TTOTIOMX

Plant is OK:

Light: 8 || Humidity: 10 ||
Temperature: 25

Day without water: 1
Plant is OK:

Light: O || Humidity: O ||
Temperature: 25

Day without water: 2
Plant is OK:

Light: O || Humidity: O ||
Temperature: 25

Day without water: 3

Dry Soil. Water Needed
Temperature: -6 || Light:
O || Humidity: O

Dry Soil. Water Needed
Temperature: -6 || Light:
O || Humidity: O

Water Plant Start Between
7 and 12 o'clock.

Water Plant Start:
Water Plant Completed
Successfully:

Plant is OK:

Light: 9 || Humidity: O
|| Temperature: 5 ||
Day without water: O




T pXOELYN X 2

» 2.ApOELOTN UE DEOOMEVX TTPOYVWONC.

> A. ATtoTuxnuevn MpOoPAeWN KalpoU. ZEKIVXEL XMECXK TO TTIOTLOMX KL O

TIPOYPARMMXTLOMOC XpXLTEL XTTO TNV xXpXN

Plant is OK:

Light: 0 || Humidity: O ||
Temperature: -6

|| ForeCast Date: 4

Day without water: 0
Plant is OK:

Light: 0 || Humidity: O ||
Temperature: -6

|| ForeCast Date: 4

Day without water: 1
Plant is OK:

Light: 0 || Humidity: O ||
Temperature: -6

|| ForeCast Date: 4

Day without water: 2

Dry Soil. Water Needed

Temperature: -6 || Light: 0 ||

Humidity: O

|| ForeCast Date: 4

Is Goint to Rain.Please Wait
Light: O || Humidity: O]
Temperature: -6

Date to Rain: 1

NO RAIN!!! FORCE START!!!

Day without water: Water Plant Start
Between 7 and 12 o'clock.

Water Plant Start:

Water Plant Completed Successfully:
Plant is OK:

Light: 10 || Humidity: 10 ||
Temperature: O ||

Day without water: 0




T pXOELYH X 3

» 2.ApOELONC ME DEDOPEVX TTPOYVWONC.

> B. TTetuxnuevn TTpoPAePn Kaxtpov. EupoviCel unvoux Bpoxng ket o
TIPOYPXMUXTLOMOC xXpXLTEL XTTO TNV XpXN

Plant is OK:

Light: O || Humidity: O ||
Temperature: -6

|| ForeCast Date: 4

Day without water: 0
Plant is OK:

Light: O || Humidity: O ||
Temperature: -6

|| ForeCast Date: 4

Day without water: 1
Plant is OK:

Light: O || Humidity: O ||
Temperature: -6

|| ForeCast Date: 4

Day without water: 2

Dry Soil. Water Needed
Temperature: -6 || Light: 0 ||
Humidity: O

|| ForeCast Date: 4

Is Goint to Rain.Please Wait
Light: O || Humidity: O]
Temperature: -6

Date to Rain: 1

Dry Soil. Water Needed
Temperature: -6 || Light: 0 ||
Humidity: O

|| ForeCast Date: 4

Plant is OK:

Light: O || Humidity: O || Temperature:
-6

|| ForeCast Date: 4

Day without water: 0




SUUTTEPNOMXTX

» 'OYKOC OEOOMEVWYV, TXXVTNTX, TTANO0OC CLOKELWV
» AAAXYEC OoTnV vTTodOoMN OLkTLWYV (5G)
» BEATIwoN dwxxetlptong mopwyv (loT, Cloud)

Apdevon ue dedoueva Forecast

KxAvTepoc TTpoypXMUXTLOMOC ApdeEuaNnC
BeEATLwon TTO0LOTNTXC, MELwOon xoBeveLwy
Real-time Aedopevx

MelwoTn KOOTOUC EYKXTXOTXONC
METEWPOAOYLKOU OTXOMOU

Mnodeviko KooTocg Zuvtnpnong, AELOTTLOTLX

vV v VvV v
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