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ZKOTIOG TNG EPYNTiag

ZKOTIOC TNG Epyaaiag
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Introduction to Internet of Things

ZKOTIOG TNG EPYNTiag

> KOTIOC TNG epyaaiag

TKOTIOG TNG epyaaiag gival n dnpiovpyia Aoyiopikou o€ python, to ortoio Ba
pTIopei va dlof3dlel petprioelg attd cuokeun 10T, va GTEAVEL EVIOAEC O€ aUTH,
KOl VO OTTEIKOVICEL YPOQIK TIAPACTACH L€ TA OTIOTEAETHOTA
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Introduction to Internet of Things
ZKOTIOG TNG EPYNTiag %

EpyoaAeia touv 6a xpnoiuortoinéouv |

1. Mwaoaoa python 3, https://wiki.python.org/moin/BeginnersGuide

2. BiBA06Rkn paho-mqtt https://pypi.org/project/paho-maqtt yia
ETIKOIVOVIO JE TO cVOTNHA ETTIKOIVWVIO MQTT

3. BiBA06rkn Matplotlib yia dnuiovpyia ypa@Ikwy TopacTdcEwy OTn
python
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Introduction to Internet of Things

Evotnta 1: EKtéAeon TIPOTOL TIpoypappatog o€ python

Evotnta 1: EKtéAeon TIpwToL TIPOYPAPPOTOC GE
python
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Introduction to Internet of Things

Evotnta 1: EKTEAEC TIPWTOL TIPOYPAUHOTOG G€ python

Eykotaotaon tng yYA\waooog python otov LTTIOAOYIOTH

Linux
Ag XpelaleTal Vo KAVOUE TITIOTA, N YAWGCOA €ival RdN eyKateaTNUEVN.

Windows
AKOAOLBOUE TIG 0dNYieC aTtd TO0 TUVIECO
https://docs.python.org/3/using/windows.html I8iaitepn Ttpocoxr ol
TIOPOKATW ETUAOYEG VO €ival ETTIAEYUEVEG KOTA TNV EYKATACTACH
1. TAdd python to environment variables": xpeidZetal yio vo uTtopolue
Va TPEXOVE TIPOYPAUUOTO ATt TN YPAUUI EVIOAWV
2. “pip": gival amapaitnTo yia va UTTopoUE VO EYKOTOCTACOUUE TIG
BiBAI0BNAKEC TTOU XPEIOlOPAOTE

Macintosh
AkoAouBoUE TIg 0dnyiec: https://docs.python.org/3/using/mac.html
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Introduction to Internet of Things

Evotnta 1: EKTEAEC TIPWTOL TIPOYPAUHOTOG G€ python

‘EAeyxo¢ opbn¢ eykataotaong tng python (Linux, Mac)

Mo va eoANBe000LE TNV EYKATAGTACN TNG YAWOOOC, AVOiyoUulE éva
TEPHOTIKO, KO YPAPOUHE

1| python3 --version
2| pip3 --version

Oa TtpETEl va deite TNV €kdoan Twv V0 TTOPATIAVW TIPOYPAUUATWVY, OTIWG
TO TIOPOKATW:

$ python3 --version

Python 3.8.2

$ pip3 --version

pip 20.2.2 from /usr/local/lib/python3.8/dist-packages/pip (python 3.8)

AW NP
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Introduction to Internet of Things

Evotnta 1: EKTEAEC TIPWTOL TIPOYPAUHOTOG G€ python

‘EAeyxo¢ opOn¢ eykataotaong tng python (Windows)

Mo va emaANBe000LE TNV EYKATAGTACN TNG YAWOOOC, aVOiyouue éva
TeppaTikO (Command prompt), Kal ypa@ouue

1| python --version
2| pip --version

Oa TpETEl va deite TNV €kdoan Twv U0 TTOPATIAVW TIPOYPAUUATWY, OTIWG
TO TIOPOKATW:

C:\Users\Dimitrios Vergados>python --version
Python 3.8.5

C:\Users\Dimitrios Vergados>pip --version

pip 20.1.1 from c:\users\dimitrios vergados\appdata\local\programs\python\
python38\1lib\site-packages\pip (python 3.8)
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Introduction to Internet of Things

Evotnta 1: EKTEAEC TIPWTOL TIPOYPAUHOTOG G€ python

Anuiovpyia project yia Tnv gpyaacia |

Eykatdotaon mpoypAppatog yio TNV ETIEEEPYOTIa TwV apxEiwv
python.

Mo TN CUYKEKPIYEVN EPYATia TIPOTEIVETAI TO TIPOYPAUUA vscode
https://code.visualstudio.com/Download#, oA\& pTtopei va xpnaolporoinoei
OTIOIOdNTIOTE TIPOYPAUUO ETIEEEPYOTING KEIMEVOU

Anpioupyia KAToAGyou epyaciog yio v epyoaia
® 3¢ KATIOIO GNUEIO TOLU CLGTAPOTOG SNUIOUPYOUHE EVa KEVO KATAAOYO
(directory).
® AVOiyOUUE TO vscode KOI ETUAEYOUE File -> Open Folder, KOI ETUAEYOUME
TOV KATAAOYO TIOU dNUIOVPYACONE TIPONYOUHEVWG.
® ATIO TO PEVOU ETTIAEYOUE File -> New File. TO AQTIOBNKEVOULE pE GVoua

TIOU TEAEIWVEI OE .py, TIX iot_example.py
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Introduction to Internet of Things

Evotnta 1: EKtéAeon TIPOTOL TIpoypappatog o€ python

Anpiovpyia project yia tnv epyaaia

Eykatdotaon modules Tou vscode yia SIEUKOALVG CLYYPOQNC
KWAIKa python

® A@oU aTtoBnKeVOOUE TO OPXEIO UE ETIEKTAON .py, TO vscode B
TIPOTEIVEL TNV EYKATACTOON TWV 0KOAOUOwWV 2 modules
ms-python.python KOl pylint
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Introduction to Internet of Things

Evotnta 1: EKTEAEC TIPWTOL TIPOYPAUHOTOG G€ python

EKTéAeon TOU TIPWTOL TIpOypAupatog python |

Méaoa aTtd TO vscode, TTANKTPOAOYOUHE TO OKOAOLOO TIPOYPAMMA KOl TO
OTI00NKEVOUE OTO OPXEIO . py TIOU dNUIOLPYNCALE TIPONYOUHEVWCG.

MPOXZOXH: & OAd Ta TIPOYPAMLATA python TO KEVA OTNV apXH TG KABE
YPOMUNG EXOUV CUVTOKTIKI) CUUUOTIO, OTTOTE TIPETTEI VA EINOOTE
TIPOCEKTIKOI va SIATNPoUVIal T KEVA Ot Qaivovtal ota
napadeiyyara.

MeTamuxiakd «Wneiakog TMoAmopog, ‘EEurveg MoAeig, 10T kai Mponypéveg Wnolakeg 10-7-2020
Texvohoyiec»



Introduction to Internet of Things

Evotnta 1: EKtéAeon TIPOTOL TIpoypappatog o€ python

EKTéAEON TOU TIPWTOL TIpOypAupatog python I

1| class IoTExample:

2 def __init_ (self):

3 print('Class is created")
4

5 def start(self):

6 print('sStarting')

7

8| try:

9 iot_example = IoTExample()
10 iot_example.start()

11| except KeyboardInterrupt:

12 print("Interrupted™)

13 try:

14 sys.exit(0)

15 except SystemExit:

16 0s._exit(0)
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Introduction to Internet of Things

Evotnta 1: EKTEAEC TIPWTOL TIPOYPAUHOTOG G€ python

EkTtéAeon ToU TIpWTOL TIpoypdupatog python Il

Mo Vo EKTEAEGOUE TO TIPOYPOUMA, ATIO TN YPAUUI EVIOAWY EICEPXOUOTTE
OTOV KaTAAOYO Ttou BpiokeTal To TIPOYPOPMA pag (UE TNV EVIOAR
cd <directory), KO GTN OUVEXEIQ TIANKTPOAOYOULIE:

o€ linux, mac:

1‘ python3 iot_example.py ‘ ‘

o€ windows:

1‘ python iot_example.py ‘ ‘

MeTamuxiakd «Wneiakog TMoAmopog, ‘EEurveg MoAeig, 10T kai Mponypéveg Wnolakeg 10-7-2020
Texvohoyiec»




Introduction to Internet of Things

Evotnta 1: EKtéAeon TIPOTOL TIpoypappatog o€ python

EKTéAeON TOU TIPWTOL TIpOypAupatog python IV

OTIOU iot_example.py €iVaI TO OVOUO TOU OPXEIOL. Oa TIPETIEl va dOUUE output
OTIWG TO TIAPOKATW:

Class is created
Starting

[

N

EVOAAQKTIKA UTIOPOUKE VO EEKIVAICOUE TNV eKTEAECN HECT ATIO TO vscode
OTt0 TO PeVOU Run
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Introduction to Internet of Things

Evotnta 2: ETikoilvovia ye cuokeun loT

Evotnta 2: Emikoivwvia pe ouokeun loT
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Introduction to Internet of Things

Evotnta 2: ETikoilvovia ye cuokeun loT

Fevikd |

H ¢E€uttvn Tpida pmopei Smart Plug

® Na AapBAvel HETPATEIQ
NAEKTPIKAG KOTAVAAWONG TWV
OGULOKELWVY OTNV TIPIla

® No avoiyel Kol KAEVel TNV
TPOo@Od0aTia péaa aro v Tpila

® Na ETIKOIVWVEI doVPUOTO PETW
TOU SIKTUOUL “Z-wave" ] GAAwWV
aoUPPATWY TEXVOAOYIWV

MeTamuxiakd «Wneiakog MoAmopog, ‘EEumveg MoAeig, 10T kai Mponypéveg Wnolakeg 10-7-2020
Texvohoyiec»



Introduction to Internet of Things

Evotnta 2: ETikoilvovia ye cuokeun loT

Fevika 1l

To Raspberry Pie Raspberry Pie

® ETUKOIVWVEI 0oUpUATO PE Z-wave 1 AAAwY
TEXVOAOYIWV WE TIG EEUTIVEG GUOKEVEC

® (AuvnTikd) eTtegepyadeTal Kal aTtoONKeEL
METPATEIC, UTIOPEL VO LAOTIOIET «EEUTTVOU(
KOVOVEC», K.O.

® ETIKOIVWVEI e To d1adiKTuo gite aclpuaTa
(Wifi) eite evalppata (ethernet)

® ETIKOIVWVEI E TOV SIAKOUIOTH HNVUUGTWV
MQTT broker yia va TOu GTEAVEL TIC HETPNTEIG
KOl vo AQUBAVEL EVTIOAEQ
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Introduction to Internet of Things

Evotnta 2: ETikoilvovia ye cuokeun loT

Fevika 11

NMQTT

O diakoplotg MQTT eival éva TTakETo AoyIoUIKOU TO OTIoio avaAauBAavel Tn
S100VUVOECT TIAPAYWYWY UNVUUGTWV PE TOUG OTIOOEKTEG OUTWVY TWV
MNVUPATWVY:

® Agxetal To 0eS0UEVO OTIO TIG EEUTIVEG CUCKEUEC

® ETTpETiel o€ EQapPoYEC va ouvdeBolv (subscribe) og karolo/a topic.
To topic eival pia cupPoroaelpd (string) Tou kKaBopilgl TTov aTo Ta
HUNVOHOTO «EVIIOQEPETAI» VO AAUBAVEL N EQapUOYN

No dpOPOAOYEI T EICEPXOUEVA LUVIHATA OTIC AVTIOTOIXEG EQAPHOYEC,
avaloya He Ta topics TIou TIapakoAouBei n k&Be pia
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Introduction to Internet of Things

Evotnta 2: ETikoilvovia ye cuokeun loT

Fevikd IV

APXITEKTOVIKO SIAYPOUUO

Smart Plug Z-Wave Raspberry Pie Internet MQTT Broker

Internet

python client
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Introduction to Internet of Things

Evotnta 2: ETikoilvovia ye cuokeun loT

MQTT topic yia tov €éAeyxo tou smart plug

Ta MQTT topics 10U 6a XPNOIKOTIOICOULE Yia va AdBouue dedopéva og
auTn Vv doknon sivat:

® hscnl/hscnle2/state/ZwWaveNode@@5_ElectricMeterwWatts/state: MOG 5£iXVEI
N oTIypIoio KatavaAwaon Tou @opTiou as Watt

® hscnl/hscnl02/command/ZWaveNode005_Switch/command: MAC 5£iXV8l TIC
EVTOAEC TTOU €X0UV OTaAei TIpog To smart plug

® hscnl/hscnle2/state/ZwWaveNode0o5_switch/state: Mag Ogixvel TNV
KataoToon NG mpidag (on n oFF)

Emtiong Ba pmtopolpue va ateiloupe eVIOAEG OTO topic: -
hscnl/hscn102/sendcommand/ZwaveNode@o5_switch: Ol ETUTPETIOPEVEG TIMEC €ival
ON Y10l VO EVEPYOTIOICOULIE TO QOPTIO 1] OFF YIO VA OTIEVEPYOTIOICOUKE TO
@opTio.
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Introduction to Internet of Things

Evotnta 2: ETikoilvovia ye cuokeun loT

BiBA106AKN dlacuvdeong pe 1o dlokouloT MQTT atté TN yAwooo
python

Mo ) dlacvvdeon Ba xpnaoiportoiooupye TN BIBAIOONKN paho-mqtt. H
eykatdoTtaon yivetal pe tn BorBela Tou TPOoYPAPHATOC pip WC £ENC:

® |inux: pip3 install paho-mqtt
® windows: pip install paho-mqtt

ETtiong yia va uTtopoupe va XpnolUoTIoINGoUE KAAGCEIC TNG BIBAIOBNKNG
OTO OPXEI0 KWBIKA PAG, TIPETIEL VO EI0AYOUUE TNV BIBAIOBAKN. ZT0 TTAVW
MEPOC TOU TIPOYPAUUOTOC TIPOCOETOUE

1| import paho.mqtt.client as mqtt H
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Introduction to Internet of Things

Evotnta 2: ETikoilvovia ye cuokeun loT

KAGoeig kat peBodot g BIBAIOBAKNG pano-natt TIOL Ba
XPNOILOTIOI OOV YE |

H Baaoiki KAAGN TIou XPNOIKoTIoIo0UE Eival €ival N KAAON mqtt.client. [a va
XpnolgoTtojoouye TN PIBAIOBNAKN Ba TIPETIEL APXIKA VO SNUIOUPYHCOULKE Eva
TETOIO OVTIKEIUEVO PE TNV EVIOAN

1‘ self.client = mqtt.Client() ‘ ‘

(XPNOIMOTIOIOVE self.client = ... client = WOTE N PETARANTH va gival
OI0BETIUN KOl OTIC LTTOAOITIEG HEBOBOUC NG KAAONC WOC)
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Introduction to Internet of Things

Evotnta 2: ETikoilvovia ye cuokeun loT

KAdoelg kal pEBodol g BIBAIOBNKNG pano-matt TIOL B
Xpnaoiyottoijooupe Il

O1 p€Bodol Kal TIOPARIETPOL TNG KAACNG mgtt.Client TIOU B
XPNOILOTIOICOULE Eival Ol OKOAOUBEC:

® self.client.on_connect = self._on_connect: Mg GUTT'] mv EVTO)\I"]
opidoupe OTI HOAIC OAOKANPWOEL N eykatdataon g alvdeong, Ba
K)\nesi n ué9050c _on_connect(self, client, userdata, flags, rc) TNQ
TPEXOLOAC KAAGNC. Oa TIPETIEL ETTIGNC VO TIAPEXOVE TNV UAOTIOINGN
¢ pebodou.
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Introduction to Internet of Things

Evotnta 2: ETikoilvovia ye cuokeun loT

KAdoelg kal pEBodol g BIBAIOBNKNG pano-matt TIOL B
Xxpnoiuottoijooupe i

® sclf.client.on_log = self. on_log: ME QUTH TNV EVTOAN 0piloulE OTI N
ouvc'xprr]crn _on_log(self, client, userdata, level, buf) Ba
XPNOILOTIOLETAI YIO TNV TIOPAYWYH] SI0YVWOTIKWY INVUPATWY OXETIKA
JE Tn olvdeon pe 10 MQTT. Oa TIPETIEL ETTIONG VO TIAPEXOUVUE TNV
vAoTtoinon tng peBodou.

® self.client.on_message = self.on_message: Mg GUTI"] mv SVTO)\ﬁ OpiZOUIJS
0TI KABe opd TToL Ba AauBAvETal Eéva prvupa Ba KaAeital n
0'UVdeI’]0'I’] _on_message(self, client, userdata, msg). ©Q T[péT[EI
€TTiONC va TIAPEXOLE TNV LAOTIOINGN TNE PHEBGSOU.
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Introduction to Internet of Things

Evotnta 2: ETikoilvovia ye cuokeun loT

KAdaoelg kat pgBodot g BIBAIOBNKNG pano-matt TIOL B0t
Xpnaoliyottoijooupe 1V

® self.client.tls_set_context(ssl.SSLContext(ss1.PROTOCOL_TLSvi_2)): Mg
auTr TN Y€Bodo opiloupe OTI Ba XPNOIUOTIOINCOUUE KPUTITOYPAQUON
ylo v peTddoon/AfYn Twv Juvnuatwy

® self.client.username_pw_set('iotlesson', 'YGKOtx5phtkK2WkCBvI1IWCY'):
Me autr] T péBodo opiloupe 10 dvopa Xpnatn We To password

® self.client.connect('phoenix.medialab.ntua.gr', 8883): Mg C(UTTI] m
u€B0dO Eekivape Tn auvdeon ue Tov MQTT broker, kal opidoupe 0
DNS 6vopa Tou SIOKOUIOTH, KOl TNV TIOpTa TIoL Ba yivel n clvdeon
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Introduction to Internet of Things

Evotnta 2: ETikoilvovia ye cuokeun loT

K)\('XO'EIC Kal ”é6060| mqg BIB}\IOGT"]KT]C paho-mgtt TTOUL OO
XPNOIUOTIOIooVHE V

® client.subscribe('hscnl/hscnl02/state/ZWaveNode®05 Switch/state'):
AuTH n PEBOBOC KaAETal a@oU €XEl TTPAYUOTOTIOINOEN N dUVOEDT), WOTE
va apxioel TTapoakoAOUBE To topic Ttou gival otnv TIOPAPETPO

® self.client.loop_forever(): Mg auth TNV HEBOSO PTIAOKAPOUE TNV
EKTENEGT TOL TIPOYPAUMOTOC WOTE VA PNV TEPUOTIOEL KO VO OVOUEVEL
ylo gnvopata
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Introduction to Internet of Things

Evotnta 2: ETikoilvovia ye cuokeun loT

KAdoelg kal pEBodol g BIBAIOBNKNG pano-matt TIOL B
XpnoluoToooupe VI

® self.client.loop_start(): AUTA N HEBOBOCG XpnalPoTIoIEiTal OTAV
B¢éloupe 0 MQTT Client va prjv UTIAOKAPEL, KOI VO ETIITPEYPEL TN
oLVEXION TOU TIPOYPAUHOTOC. XPNaolpoTIolEital 6Tav BEAOUUE Va
SI0TNPCOULE TOV EAEYXO0 TNG EKTEAECNC TOU TIPOYPAUHOTOG, YIO VO
OEiXVOUE TO YPOQIKG

® self.client.publish('hscnl/hscnlo2/sendcommand/ZWaveNode®05 Switch', '
on'): AUTH N 4€B0BOC XPNOIUOTIOIEITAL VIO TNV OTIOGTOAN UNVOLIOTOG
Tipo¢ Tov MQTT broker. H ipwtn opdueTpog ival To topic, v N
OelTEPN TIAPAUETPOC EivVal TO TIEPIEXOPEVO TOU UNVUUOTOC,.
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Introduction to Internet of Things

Evotnta 2: ETikoilvovia ye cuokeun loT

KAdoelg kal pEBodol g BIBAIOBNKNG pano-matt TIOL B
xpnoiuottoijooupe VII

® self.client.disconnect(): AUTA N HEBOBOC XPNOILOTIOIETAI YIO YIO TNV
armooVvdean amo Tov MQTT broker.
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Introduction to Internet of Things

Evotnta 2: ETikoilvovia ye cuokeun loT

Opyavwaon tou KwdIKa |

Z0PQWVA PE TO TIOPATIAVW, O OKEAETOC TN KAAONG YOG TIPETIEL VO
SlopopPwdEel w¢ eENG:

import paho.mqtt.client as mqtt
import ssl
import os
import sys

class IoTExample:
def __init_ (self):
self._establish_mqgtt_connection()

© O NG A WN P

PR
B o

# call this method to start the client loop
def start(self):
self.client.loop_forever()

e e
NS

# call this method to disconnect from the broker
def disconnect(self, args=None):

B
o o
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Introduction to Internet of Things

Evotnta 2: ETikoilvovia ye cuokeun loT

Opyavwaon Tou KWOAIKA I

17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

self.client.disconnect() # disconnect

# You need to fill this in, here we will place the commands
# For connecting to the broker
def _establish_mqtt_connection(self):

print("I need to be completed")

# This is the callback that will be called after the connection 1is
# established
def _on_connect(self, client, userdata, flags, rc):

print("I need to be completed")

# This is the callback that will be called whenever a new message
# 1s received
def _on_message(self, client, userdata, msg):

print(msg.topic+' '+str(msg.payload))

# This is the callback that will be called whenever a new log
# event is created
def _on_log(self, client, userdata, level, buf):

print('log: ', buf)
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Introduction to Internet of Things

Evotnta 2: ETikoilvovia ye cuokeun loT

Opyavwaon Tou KWOIKa Il

38
39

40| try:

41 iot_example = IoTExample()
42 iot_example.start()

43| except KeyboardInterrupt:

44 print('Interrupted")

45 try:

46 iot_example.disconnect()
47 sys.exit(0)

48 except SystemExit:

49 0s._exit(0)
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Introduction to Internet of Things

Evotnta 2: ETikoilvovia ye cuokeun loT

Mapadelypa eTUTLUXNPEVNG EKTEAEOTC |

$ python3 iot_example.py

Trying to connect to MQTT server...

log: Sending CONNECT (ul, p1, wr®, wqe, wfO, ci, k60) client_id=b"'"'

log: Received CONNACK (0, 0)

Connected with result code 0

log: Sending SUBSCRIBE (d®, ml) [(b'hscnl/hscnlo2/state/
ZWaveNode005_ElectricMeterWatts/state', 0)]

7| log: Sending SUBSCRIBE (d®, m2) [(b'hscnl/hscnlo2/command/

ZWaveNode005_Switch/command', 0)]

8| log: Sending SUBSCRIBE (d®, m3) [(b'hscnl/hscnlo2/state/ZwaveNode005 Switch

/state', 0)]

9| log: Received SUBACK

10| log: Received SUBACK

11| log: Received SUBACK

12| log: Received PUBLISH (d®, q0, r@, mO), 'hscnl/hscnlo2/command/

ZWaveNode005_Switch/command', ... (2 bytes)

13| hscnl/hscn102/command/ZWaveNode®05_Switch/command b'ON'

14| log: Received PUBLISH (d®, 0, r0, m0), 'hscnl/hscnlo2/state/

ZWaveNode005_Switch/state', ... (2 bytes)

15| hscnl/hscnl02/state/ZwWaveNode@05_Switch/state b'ON'
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Introduction to Internet of Things

Evotnta 2: ETikoilvovia ye cuokeun loT

Mapdadelypa eTutLXNPEVNCG EKTEAEONC I

16

17
18

19
20

21
22

23
24

25
26

27
28

29

log: Received PUBLISH (dO, g0, r0, m@), 'hscnl/hscnle2/state/
ZWaveNode005_Switch/state', ... (2 bytes)

hscnl/hscnl02/state/ZwaveNode@05_Switch/state b'ON'

log: Received PUBLISH (d®, g0, r®, m0), 'hscnl/hscnlo2/state/
ZWaveNode005_Switch/state', ... (2 bytes)

hscnl/hscnl02/state/ZwWaveNode0@05_Switch/state b'ON'

log: Received PUBLISH (d®, @, r®, m@), 'hscnl/hscnlo2/state/
ZWaveNode005_ElectricMeterwatts/state', ... (3 bytes)

hscnl/hscnl02/state/ZwWaveNode@05_ElectricMeterwWatts/state b'7.8"'

log: Received PUBLISH (dO, g0, r®, m@), 'hscnl/hscnlo2/state/
ZwaveNode®O5_ElectricMeterWatts/state', ... (4 bytes)

hscnl/hscnl02/state/ZwWaveNode@05_ElectricMeterwWatts/state b'44.4"'

log: Received PUBLISH (d®, 0, r®, m@), 'hscnl/hscnlo2/command/
ZWaveNode@05_Switch/command', ... (3 bytes)

hscnl/hscn102/command/ZWaveNode005_Switch/command b'OFF'

log: Received PUBLISH (dO, g0, r®, m@), 'hscnl/hscnlo2/state/
ZWaveNode005_Switch/state', ... (3 bytes)

hscnl/hscnle2/state/ZwaveNode®05_Switch/state b'OFF'

log: Received PUBLISH (dO, g0, r0, m@), 'hscnl/hscnlo2/state/
ZWaveNode005_Switch/state', ... (3 bytes)

hscnl/hscnl02/state/ZWaveNode0@05_Switch/state b'OFF'
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Introduction to Internet of Things

Evotnta 2: ETikoilvovia ye cuokeun loT

Mapadelypa eTutuXNUEVNG ekTEAeONC I

30

31
32

33
34

35
36

37
38
39

log: Received PUBLISH (dO, g0, r0, m@), 'hscnl/hscnlo2/state/
ZWaveNode005_ElectricMeterwatts/state', ... (1 bytes)
hscnl/hscnl02/state/ZwWaveNode@05_ElectricMeterwWatts/state b'0’
log: Received PUBLISH (dO, g0, r@, m@), 'hscnl/hscnle2/state/
ZWaveNode005_Switch/state', ... (3 bytes)
hscnl/hscnl02/state/ZWaveNode@05_Switch/state b'OFF'
log: Received PUBLISH (d®, g0, r®, m0), 'hscnl/hscnlo2/state/
ZWaveNode005_ElectricMeterwatts/state', ... (1 bytes)
hscnl/hscnl02/state/ZWaveNode@05_ElectricMeterwWatts/state b'0’
log: Received PUBLISH (d0, g0, r0, m@), 'hscnl/hscnle2/state/

ZWaveNode005_ElectricMeterWatts/state', ... (1 bytes)
hscnl/hscnl02/state/ZwWaveNode@05_ElectricMeterwWatts/state b'0’
ACInterrupted

log: Sending DISCONNECT
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Introduction to Internet of Things

Evotnta 3: Mpa@IKK) OTTEIKOVION TWV OTIOTEAECUATWV

Evotnta 3: Fpa@IKr) ATIEIKOVION TWV ATIOTEAECHATWY
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Evotnta 3: FPO@IKI) OTIEIKOVION TWV OTIOTEAEGUATWV

Fevikd |

Z€ AUTA TNV EVOTNTA Ba TIPOCTBEGOUUE EVa SIAYPOMHA VIO VO OTIEIKOVIOUME
TIG YETPOVMEVEC TIPEC, KOl 2 KOUUTIIA yia va 0VOiyOUHE Kal va KAEIVOUE TN
OUOKEUN.

Mo ) dlacvvdean Ba xpnaoiyoTtoioouvpe T BIBAIOONKN matplotlib. H
eykatdoTtaon yivetal pe tn BonBeia Tou TPOoYPAPKATOC pip WE £ENG:

® |inux: pip3 install matplotlib
® windows: pip install matplotlib

ETtiong yia va uttopoupe va XpnolUoTIoINGoupE KAAGEIG TNG BIBAIOBNKNG
OTO OPXEI0 KWBIKA PaG, TIPETIEL VO EI0AYOUE TNV BIBAIOOAKN. ZT0 TTAVW
MEPOC TOU TIPOYPAUUOTOC TIPOTOETOUHE
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Introduction to Internet of Things

Evotnta 3: Mpa@IKK) OTTEIKOVION TWV OTIOTEAECUATWV

Fevika 1l

1| import matplotlib.pyplot as plt
2| from matplotlib.widgets import Button

Emtiong Ba xpelaotovpe Ta akoAovBa includes:

2| from datetime import datetime

1| from threading import Timer ‘
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Evotnta 3: Mpa@IKK) OTTEIKOVION TWV OTIOTEAECUATWV

pa@IKr aTtEIKOVION UETPROEWV |

ApxIkd Ba TIpooBETOLE TIC AKOAOLOECG aBBAdouC;

Mo TNV apxIKOTIoiNa”N ToU YPO@HUATOC

1| def _prepare_graph_window(self):

2 # Plot variables

3 plt.rcParams['toolbar'] = "None'

4 self.ax = plt.subplot(111)

5 self.dataX = []

6 self.datay = []

7 self.first_ts = datetime.now()

8 self.lineplot, = self.ax.plot(

9 self.dataX, self.dataY, linestyle='--', marker='o', color='bh")
10 self.ax.figure.canvas.mpl_connect('close event', self.disconnect)
1 self.finishing = False

12 self._my_timer()
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Introduction to Internet of Things

Evotnta 3: Mpa@IKK) OTTEIKOVION TWV OTIOTEAECUATWV

Ipa@IKn aTtelkdvion ueTpiocwv

Mo TV avavéwaon Tou ypagnuatog 0tav AapBAavovTal vEa aTtoTEAECUOTA 1
OAAGZEL N ATIEIKOVION TOU GEoVa X

def _refresh_plot(self):

if len(self.dataX) > 0:

self.ax.set_xlim(min(self.first_ts, min(self.dataX)),
max(max(self.dataX), datetime.now()))

self.ax.set_ylim(min(self.dataY) * 0.8, max(self.dataY) * 1.2)
self.ax.relim()

else:
self.ax.set_xlim(self.first_ts, datetime.now())
self.ax.relim()

plt.draw()

© N DO A WN P

=
o
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Evotnta 3: Mpa@IKK) OTTEIKOVION TWV OTIOTEAECUATWV

pa@Ikr) aTteikévion peTproswy i

Mo va TtpoaBEToupE pIa vEA TIPA OTO ypd@nua:

def _add_value_to_plot(self, value):
self.dataX.append(datetime.now())
self.dataY.append(value)
self.lineplot.set_data(self.dataX, self.dataY)
self._refresh_plot()

aOR W N
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Introduction to Internet of Things

Evotnta 3: Mpa@IKK) OTTEIKOVION TWV OTIOTEAECUATWV

pa@Ikr aTtelkdvion YeTpiocwy IV

Mo TV auToATN PETOKIVION TOU Ypa@rUaTtog Se€Id KABE SELTEPOAETITO

def _my_timer(self):
self._refresh_plot()
if not self.finishing:
Timer (1.0, self._my_timer).start()

AW N P
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Introduction to Internet of Things

Evotnta 3: Mpa@IKK) OTTEIKOVION TWV OTIOTEAECUATWV

pa@IKr) aTtEIKOVION YETPROEWY V

ETtiong Ba TIPETIEl VO TPOTIOTIOINGOULE TO XEIPIOTH _on_message WG €ENG:

def _on_message(self, client, userdata, msg):

2 if msg.topic == 'hscnl/hscnl02/state/ZwWaveNode@05_ElectricMeterwWatts
/state':

3 self._add_value_to_plot(float(msg.payload))
print(msg.topic+' '+str(msg.payload))

-

IS
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Introduction to Internet of Things

Evotnta 3: Mpa@IKK) OTTEIKOVION TWV OTIOTEAECUATWV

pa@IKr) aTtelkdvion YETproswy VI

TéNOG Ba aANGEOLE TIG HEBBBOLC __init_ () KOI start Q)G €ENG:

1 def __init_ (self):

2 self.ax = None

3 self._establish_mqtt_connection()
4 self._prepare_graph_window()

5

6 def start(self):

7 if self.ax:

8 self.client.loop_start()

9 plt.show()

10 else:

1 self.client. loop_forever()
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Introduction to Internet of Things

Evotnta 4: ATIOKOKPUGHEVOG EAEYXOG GUTGKEVNG.

Evotnta 4: ATIOKOKPUGHEVOG EAEYXOC CUCKELNC.
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Evotnta 4: ATIOKOKPUGHEVOG EAEYXOG GUTGKEVNG.

ATIOKOKPUGOHEVOC EAEYXOC OUOKELNC |

Oa PTIAEoLPE 2 XEIPIOTEG YIA TO KOLUTTIG:

def _button_on_clicked(self, event):
self.client.publish(
"hscnl/hscnl02/sendcommand/ZWaveNode@05_Switch', 'ON')

def _button_off_clicked(self, event):
self.client.publish(
'hscnl/hscnl02/sendcommand/ZwWaveNode@05_Switch', 'OFF')

~N O O AW NP
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Evotnta 4: ATIOKOKPUGHEVOG EAEYXOG GUTGKEVNG.

ATIOKOKPUGOUEVOC EAEYXOC oLUOKeLNC I

MpéTel va TIPOaBEGOUE 2 KOUUTTIA Kal £va TIESIO KEIUEVOU OTO ypa@nua:

axcut = plt.axes([0.0, 0.0, 0.1, 0.06])

self.bcut = Button(axcut, 'ON'")

axcut2 = plt.axes([0.1, 0.0, 0.1, 0.06])
self.bcut2 = Button(axcut2, 'OFF")
self.state_field = plt.text(1.5, 0.3, 'STATE: -')
self.bcut.on_clicked(self._button_on_clicked)
self.bcut2.on_clicked(self._button_off_clicked)

~ o oA ®wWN R
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End of presentation

End of presentation
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End of presentation

Questions?

Questions?
dvergados@uowm.gr
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