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Yne00vvn Afhoon tepit AKadNpaik)s Agovtoroyiog

Kol IIveEvpoTIKOV AIKOIOPATOV

Me mAnpn eniyvoon TOV GUVETELDY TOV VOLOV TEPT TVEVHOTIKAOV SIKOLOUATOV, ONAGV® pnTd
OTL 1 TaPoVGA TTLYLOKY £pYacia, KaOMG Kol To NAEKTPOVIKA apyeio Kol T yaiol KOOIKES TOV
avamTOYONKaV 1 TpomoToOmONKay 6To TAAICIL QTG NG EPYOCING, amoTeEAEl OMOKAEITTIKG
TPOTOV TPOCWOTIKNG OV €PYACIAG, eV TPOGPAAAEL KAOE LOPPNG STKOUMULOTA SLOVOTTIKNG 1010-
KTNG10G, TPOSOTIKATNTOS KOl TPOCSHOTIKAOV dEGOUEVOV TPITWV, OEV TEPLEXEL £PYN/EIGPOPES TP~
TOV Y10 TO OTTOL0L AToTEITOL ASELD TV ONUOVPYDV/OKOOVY®V Kot OgV elval TPOiOV HEPIKNG N
OAIKNG OVTLYPA®NG, Ol TNYEG O€ Tov ypnotpomoOnkay wepropilovtar otig PpAoypapikég o-
VOPOPES KOl LOVOV, Ko TANPOVV TOVG KOVOVEG TNG EMGTNUOVIKNG TapdOeons. Ta onueio 6mov
£X® YPNOCLOTOMOEL 10EES, KEIIEVO, apyeia /KoL TNYEG AAAWDV GUYYPUPEDV, OVOPEPOVTOL EV-
OLIKPITOL OTO KEIEVO LE TNV KOTAAANAN TOPOTOUTN KOL 1| CYETIKY AvAPOpd TEPIAAUPAVETOL
67O TUNHA TOV BIPBMOYPAPIKOV 0VOPOP®Y LE TATPT TEPTYPAPN.

AvorapPave TANP®S, OTOUIKAE Kol TPOCSOTIKA, OAES TIG VOUIKES KOl SIOIKNTIKEG GUVETELEG TTOV
dvvatal va TPOKHYOLV TNV TEPITTMON KATd TNV omoia amoderyBel, dwaypovikd, 6Tl 1 epyacio
aLTH 1 TUNUO TNG OEV OV aVKEL S10TL €ivar TPOidV AOYOKAOTNG.

O Andov

[TAoYtapyoc Xivng
27/2/2024
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MepiAnyn

H mapodoa mtuyokn epyacio mpoteiver m dnuovpyia evog cvotiuatog Internet of
Things (IoT) yia v mapakorobOnomn dupdpwv cuvOnkdv Tov TepPdAiovtog, 6€ GLV-
SLOCUO LE TNV EVIUEPMOT) TOV YPNOTN LEGH EQAPULOYNG Y10 POPNTEG GLOKEVES. To ov-
oo Ba ypnoponotel ToAlamiovg pikpoeieyktég ESP8266 efomhiopévoug pe oucon-
mpa DHT22 yio ™ pétpnon mopopétpov teptPailoviikav cuvinkav, 0nmg n Oeppo-
Kpaoio kol 1 vypacioc. MéGm TOV GOGTOD TPOYPAULATICHOV, Ol acONTpeS avTol Ha
GLYKEVTPAOVOLV GYETIKA 0edopéEVa amd To TePPaiiov T cvokevnc. Enetta, to cuAiey-
péva dedopéva Ba petadidovion pésw MQTT. O ypnoteg Ba Exovv 6N cLVEKELD TPO-
ofaon og TG TIG TANPOPOPIES HEGM LLAG EPOPLOYNG Y10 POPNTEG CLOKEVES VAOTTOM)-
uévn oe Flutter, 6mov pmopovv va tpofdAiovy to dedopéva Kot VoL TPOGOPUOGOVY TIG

KMUOKES LETPNONG COLPOVA LE TIG TPOTIUGELS TOVG.
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Abstract

This thesis proposes the creation of an Internet of Things (IoT) system to monitor various
environmental conditions, combined with informing the user through a mobile applica-
tion. The system will use multiple ESP8266 microcontrollers equipped with a DHT22
sensor to measure environmental parameters such as temperature and humidity. Through
proper programming, these sensors will gather relevant data from the device's environ-
ment. The collected data will then be transmitted via MQTT. Users will then access this
information through a mobile app implemented in Flutter, where they can view the data

and adjust the measurement units according to their preferences.
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EuxapioTieg

Ba Mo va ekppaom TiG Beppég pLov guyapilotieg Tpog Tov K. I'edpylo Adap yia tnv
eEAPETIKN LITOCTNPIEN , TNV EKTIUNOT KOl TAV® 0td OAC TNV VITOUOVH TOL KOTE TNV €K-

TOVNON TNG TTLYLOKTG EPYAGIOG LLOV.

[Miovtapyog Xivng
27/2/2024
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1 Eicaywyn

v emoyn ™ paydaiog eEEMENC TOV TEYVOLOYIMV TOV AlOIKTOOL TOV AVIIKEIUEVOV
(IoT), n cvALoyn dedopévarv €xetl avaderydel e LoTKO oTOTYELO Y10 TOIKIAOVG TOUEIC TNG
KaOnpepvotntoc. Avtikatontpilovioag Ty avayKn Yo TPOCEKTIKO EAEYYO TOL TEPPAA-
AOVTOG, M GLYKEKPLUEV TEYVOAOYia avolyel véoug opilovteg otV vYEia, TNV ACQUAELD,
™V €pevva, Kot ToAAoUS dAAoLG Topels. Ta €idn TV ded0pEVOV TOV GLALEYOVTOL dLOPE-
POLV OVAAOYO LLE TO TPOPANLOTO TTOV TPEMEL VAL EMALOOVV. ZVYKEKPIUEVA 1] LETPNON TNG
Bepurokpaciog kot e vypaciog wropel vo ddcel Ao o€ TAPa TOAAE TPOPANUATO TOV
avTILeTORILOoVTaL 6€ S1APOPOVG TOUEIS OTWS o€ pyacilakd TepPdALlovTa, 6T dloTnpnoN

™G PPECKAONG TOV TPOIOVIMV, GE YDOPOVS KAAAEPYELOG KOl GALCL.

1.1 ZkKoTrdég TnG TTTUXIOKAG Epyaoiag

H napovoa ntuylokn epyacio e6t1dlel 6TV avamtuén evog OAOKANPOUEVOL GLGTHLATOG
mapokolovdnong g Beprokpaciog Kot g vypaciog. To chompa a&lomotel aicOnpeg
DHT, ot ortoiot cuALéyovv petpnoelg Bepuokpaciog kot vypaciog. H emkowvovia petald
TOV  oIoNTpOV Kol TOV KEVIPIKOD OCULOTNUOTOS TPOYUOTOTOLEITAL HEGH TOL
npwtokOAAov MQTT, mpocpépovtag acvyypovn Kot a&lomiotn HETaPopd dedopuévav. O
pikpoeheyktg ESP8266 drodpapatifel kaiplto poro, AEITOVPYDOVTOS MG YEPULPO LETAED
TOV Ao TNPOV KoL TOL YNELUKOD KOGLOV.

Zouminpouatikd, n epyacio teptiapfavet v avdmtuoén piog epappoyng o Flutter. H
epoppoyn AouPdver ta dedopéva TOL  GLAAEYOVTOL Oamd TOLG aucHnTpec, TO

enelepydleton ko To omeKoviLel pe EDANTTO TPOTO.
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2 OewpnTikd YToRabpo

2.1 A1adikTUuO TWV aVTIKEINEVWY (IOT)

To Awdiktvo Tov avtikelpwévov (Internet of Things - [oT) avagpépeton oo dikTLO PLGL-
KOV GLOKELAOV TOV JOBETOVV EVOOUATOUEVOVS OGONTAPES, UIKPOEAEYKTES KO GAAES
TEYVOLOYIEG TTOV TOVG EMTPEMEL VO GLVIEOVTAL KO VO, AVTOAAAGGOLY dedopEVa e AAAEG
GLOKEVEG KOl GLOTNUATO UECH OLAOIKTOOV. AVTH 1| TEXVOAOYiD S1EVKOADVEL TV EMKOL-
vovio Kot TNV 0AANAETIOpOoN HETOED GUOKEVMV, EMTPETOVING TOV EVIOIO GLYYPOVICUO

O€JOUEVMV KOl TNV OVTOUOTOTOINOT) S10POPOV EPYOUCIDV.

Kotd Bdon, to [oT enekteivel T cvvoeon 6To 0100iKTVO GE TOAAEG AAAEG GLOKEVEC TEPQL
Ao TIC TAPUOOCLUKEG OTIMG VTOAOYIOTEG Kot smartphones, 6€ pia evpeia yrdpo kobnpe-
POV OVTIKELEVOV, GCUUTEPILAUPAVOUEVOV OIKIOK®Y GUCKEVAV, OYNUAT®V, Blopnyavi-
KOV €E0MMGHOD aKOWO KOl EEVTVOV POLY®V. AVTEG Ol SLOGVLVOESEUEVEG GUOKEVES UTTO-
POVV VOl EMKOIVOVIGOLV HETAED TOVG Kol [LE OLUKOUIOTES, EMTPEMOVTAG TNV OVTOAANYT

OeOUEVMV KO TNV VTOUOTOTOINOT d10pOp®V £PYACIOV. [1]

2.2 AioOntRApag DHT22

O arcnmpag DHT22 culiéyer petpnoeig vypaociog kot Oeppokpaciog. H ynelaxn é&o-
00¢ ov d1abétel TpoopEpel PaBLOVOUNUEVES TILES LLE OTOTEAECLOL VO, DTTAPYEL ALENUEVN
axpifela kot otabepdtnTa. OvclocTikd TPOKEITAL Y100 OLO JAPOPETIKAE GTOLYEIN CoON-
TPV &va Yo v Beppokpacio kot Eva yio v Yypacio cuvoespéva e £vol LKpoToin 8-
bit. H katavaioon gvépyetlag eivor oAy pikpn kabiotdviog tov aicintipa va propel va
Tpo@odotnBel amd myEG evépyelag YoUNANG 1oyvog OTm¢ pratapiec. Emiong Adyo tov
UIKPOL TOL peYEBOVE KOt TOL YOUNAOD KOGTOVG YPNOLUOTOIEITOL GE Hia TANOMpPO amd

epapuoyég. [3]
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Ewova 1 AisOntipoac DHT22

2.3 MpwTtbékKoAAo emikoivwviag MQTT
To mpwtdéxoiro Message Queuing Telemetry Transport (MQTT) ypnoiuomoteitar gv-

pE€G Yo TV emkotvavia oto Internet of things (IoT) kot v enwcowvovia petad pnyo-
vov (M2M) ce dwctvakd mepipdriovto. Mropel va ektedectel oe pikpoeleyKTég 8-bit
Kol GLOKEVEG pe Tteploptopévn uviun RAM (m.y. 256 kB) kabmg £xel modd ehapid ko-
owornoinon. EmmAéov, to MQTT Aettovpyel amodotikd pe younAn Kotavarmon evép-
YEWG, XOUNAT XPNOT €VPOLS (MOVNG KOl Elvol TPOCAPUOGIHO GE GUVOECELS LETAPANTNG

dbecoOTNTOC.

2.3.1 Ofpyatra MQTT

To npowtokorro MQTT, Bacileton otV apyr| g dSNUOGIELONG UNVLUATOV KO TS GUV-
dpoung og Bépata. [ToAAEG cLOKEVEG-TELATEG GLVOEOVTOL GE DLOUKOUIGTES TTOL PLAOEEVOVV
TOALOVG TOPOVG Kot LIINPEGieS. Ot AETTOUEPELEG TOV TOPMOV KOL TOV VANPECIAOV 0modn-
kevovtan o€ Béparta. Ot cuokeLEC PmopovV vo cuvoeBoHY Kot var eyypapovv oe BEpata
7oL TIS aPpopovV. O1 TEAATEC GLVOEOVTAL GTO OLOKOUIGTY] KO OTLLOGIEVOVY UNVOLLOTO GE
avtd ta Oépata. [ToALEG cuoKEVEG-TTELATES UTTOPOLV VO £YYpapovV oTa 1010 Bépata. Evog
OLOKOMGTAG UTOPEL VoL SNUOGLEVGEL EVOL UVOLLLL TNV POPE TO omtoio pmopet va AneOet amd
TOAAOVG cuvopountés. Ta Bépata dopovvtol e 0EVTIpa, T OTOi0 YPTNCIUOTOIOVVTOL MG
1epapyies, xpNOLOTOIDOVTAG TNV KAOETO (/) ¢ dtoymplotikd. AvTo ETITPEREL TN SNULOVP-
vio opadomompuévav Bepdtov. Ta Bépata kot Ta dévtpa OepdTOv HTOPOVV Vo dNUIOVP-
yMOovV €€ apyng, av kai givol To cuVNOIGHEVO Yo Eva SLOKOUGTY| Vo dNpovpyet Eva
0épa kaTOmy cTRaTog (VITOKELTOL GE TOATIKEG ACPAAEINC) OTOV Lo GLGKELI-TTEAATNG
TPOoTaOEL Y10 TPMTN POPA VO SNUOCIEVGEL 1| VAL EYYPAPEL o€ 0vTO. Mo Guvopour pmopet

VoL TEPLEYEL EOTKOVG YOPUKTIPESG, Ol OTOI0L EMTPETOVY GTOVG TEAATEG VO EYYPAPOVV GE
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TOALG BépaTa TavTdYpOova, EVTOG TOV 110V EMITESOL 1 G€ TOALA eMimeda o€ Eva dEVTPO

Oepdrov. [1]

2.3.2 MNoiétnTta utrnpeciag (QOS):
Ta enineda morvtTOg VINpeciag (QOS) oto mpwtdkoAro MQTT opilovv t0 eminedo a-
E0MOTIOG KO 0VOyVOPIOTG TOV UNVOUATOV HETAED TOL KOTOVOAMTY KOl TOL SOKOULGTY.

Ag e€etdoovpe ta tpia enimeda QOS:

QOS 0
e avtd To eminedo, To UNVOLOTO GTEAVOVTOL 0O TOV TEAATI GTO OLKOULOTN YMPIG Vo
avapévetol amodelln maporapng (acknowledgement). Agv vapyet eyyomon 0Tt 10 un-

vopa Bo AneOet amd Tov TapaAnm.

QOS 1
e autd 10 €MinedO, N CLOKEVN-TELUTNG OMOCTEALEL TO UIVOLLOL OTO OLOKOMIGTT KOl TEPL-
pévetl avayvaopion (acknowledgement) yia v mopaiopn Tov amd ToV TOPAANTTN. AVTO

eEao@aAilel TovAAYIOTOV piol EMTLYNUEV ETIKOIVOVICL.

QOS 2
e av1o 10 eminedo, n cvokevy MQTT otélvel To vV TOVAGIGTOV pio POPA GTOV
OlOKOUIOTN UE TETO0 TPOTO MOTE VO PTAGEL GTOV GUVIPOUNTH TPV LY PAPEL Ao TNV

ovpd unvopdtov. Avtd eEacealilet pio as@ain Topdoocn Tov UNVOLUTOG.

Ot emdoyn emmédov QOS emmpedlel TV a&lomioTion Kot TV amdd0oT TOV GUGTIILATOG
MQTT. H egrthoyn tov xatdAiniov emumédov QOS e&aptdror amd TIG amaiToeLg TG &-

(QOPUOYNG KOt TNV KPIGILOTNTA TOV dES0UEVDV. [1]

2.4 Flutter framework

To mhaicto Flutter amotedel pio emovacTOTIKY TEXVOAOYIO Y10l TV OVATTUEN EPAPUOYDOV
KWW TOV CLGKEVDV, TAPEYOVTOS GTOVG TPOYPOLULOTICTES L0 TANPN EPYOAEIO0MKN Yo TN
onuovpyia eEUPETIKOV EQPAPUOYDV YOPIG va Kavouv cuupipaciodg oty anddoon Kot
v KMpdkoon. O mopnivog tov Flutter mepiapfaverl dibdpopeg €vvoleg mov eotidlovv
ot PeltioTonoinomn g anddoons TG EPUPUOYNG KOl TG JIETAPNG YPNOTH. XPNGLLO-

To1OVTAG TN YA®ooo Tpoypappaticpov Dart, To Flutter otoyxevel omnv mapoyn acvykpt-
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NG TOPAYOYIKOTNTAG GTOVG TPOYPOUNOTIOTEG Katd TNV avamtuén. Eniong to Flutter, e-
TTPEMEL GTOVG TPOYPOLLUATIOTES VO, ONLOVPYOVV KO VO SLOVELLOVY EQOPUOYES VYNANG
amdd0oNG 6€ TOAAATAEG TAATOOPLES. [3]

import "package:flutter/material .dart”;

void mainQ) {
runApp(TempHumidApp();

class TempHumidApp extends StatelessWidget {
@override
Widget build(BuildContext context) {
return MaterialApp(
home: Scaffold(

appBar: AppBar(
title: Text("Temp & Humidity"),
).
body: Center(
child: Text(
"Temperature: 22°C, Humidity: 55%",
style: TextStyle(fontSize: 18),

Hopaderypa oaming epapuoyne oto flutter

2.5 MIKpoeAeykTG ESP8266

O ESP8266 eivar évog pKpogAeyKTng HovoD Tour kot €xel avomtoxdnke omd tnv
Espressif. Mnopel va ypnoyroromfel edwd yio v avdmtoén Avcewv Wi-Fi youning
KOTOVAA®ONG KOl EDKOANG EVOOUATOGCNG Y10 POPNTES NAEKTPOVIKEG GUOKEVES KOl EQOP-
poyég Internet of Things (IoT). [4]
Ta Kopua yapaktnpiotikd tov gtvon to €ng:

o Mikpd péyebog

o AvBektikotnTa o€ viepPoikég Beppokpacieg (-40°C émg + 125°C)

e Ilpoceépel v gvelié&ia evog System On Chip (SoC)

o Xounin Katavalwoon eVEPYELNG

-6-
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Ewova 2 pikpogheytig ESP8266 (01s)
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3 2xediaon kai YAoTtroinon ZuoTi-
MOTOG

3.1 APXITEKTOVIK} TOU CUCTHHOTOG

H apyttektovikn] tov cuotiuatog Baciletar e £va cuvoLAGHO VAKOD Kol AOYIGUIKOD
Y10l T GLAAOYN KoL TN LETOPOPA dedOUEVDV amd Toug aicOntpeg DHT og évav kevipikd

Swkoptot] MQTT. Ag e€etdoovpe avOAVTIKG TO, GUGTATIKA TNG OPYLITEKTOVIKNG:

AioOnTRpEg
Ot arcOnmpeg DHT eivor avtdvopeg GUGKEVEG TOV YPNGLULOTOLOLVTAL Yo T HETPTON
Bepurokpaciog kot vypaciog oe ddpopa mepiPdarovra. Kabe acbntipog cuvoéetar og

éva, pukpoeeyktn tomov ESPOI.

MikpoeAeykTrig ESP01
O ESPO1 eivan évag pikpoeieyktg Paciopévog oto ESP8266 kot Asttovpyel wg o amo-
GTOAE0C TOV GLOTHLATOC. XVAAEYEL dedopéva amd Tovg acOntmpeg DHT kot to petapé-

petl pEo® tov TPToKkOALOL MQTT og évav Kevrpikd dtokoo.

Kevtpik6g Alakopiotig MQTT
O kevtpkdg draxopiotc MQTT Aettovpyet og pesorafntng peta&d tov ESPO1 kot g

epapuoyng android wov AapPavet ta dedopéva TV oasOnTHpOV.

E@appoyn android
H gpappoyn etvar vrevBuvn dote va AaPet Ta dedopéva Kot va To TPOoPAAel GTOV ¥PNoT

6€ LopPN oL pmopet vo Ta Stofacet.

H apyitextovikn ot enttpEnet T GLALOYY, TN LETAPOPA Kot T S10VOoUT TOV SES0UEVOV

aeOnTpoVv 6g TPayUATIKO ¥pOVo, VGO TapdAAnAa Tapéyel eveAEia.
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3.2

Ewova 3 Zyedtbypaptiio opyLteKTovikng GUOTHOTOG

YAotroinon Tou rpwTtoKOAAou MQTT oto ESP8266

To ESP-01S amote)el to Mo onpovtikd Koppdtt Tov cuoTHHATOS Kabd ovtd draPialet

TIC TANPOPOPIEC GTNV OVPE UNVVUATOV OCTE Va. £X0LV TPOCSPACT) 01 GVCKEVEC-GVVOPO-

untéc. O akydpBpog éxel wg e€ng:

Apycomoinon setup():

1.

4.

Yovoeon 610 Wi-Fi: Xvvdéetar oto diktvo Wi-Fi ypnoipomoidviog to mopeyo-
LEVO SLOTIGTEL TP,

PoOpion tov poroyrov: Xpnowomotel o oevBvven NTP(Network Time
Protocol) yia va cuyypovicel 1o poAdL TG GLOKEVTC.

PvOpmon MQTT: Opilel tov broker mov mpénetl 1 Guokevn vo cuvoebel Kot Ta
Oépato(topics) yio v avapTnom TV Sed0UEVOV TOV aicinTipa.

Evepyonoinon awsOntipo DHT22: Apywonoiei tov oneOntipa DHT22.

Enravainym loop():

1.

-10-

Awoevvogon MQTT: Av n ouvoeon pe tov broker MQTT 7 pe 1o diktvo dtako-
TEL, TPOYUATOTOLOVVTOL TPOCTAOELES Y10, TV EMAVAGVVIEST) GTOV broker.
Avéayvoon awsOntipov DHT22: Awpdlel tn Oeppokpacia kot tnv vypacio omxd
tov cucOnmpa DHT22.

Avaptnon otoyeiov MQTT: Avaptd ta dedopéva tov aichnmmpa oto Opata
(topics) Tov Tpotokdrov MQTT.

Awkomn ywo. S dgvtepléienta: [Ipaypatonotel pia dokom yo 5 devtepoOrenTa

TPV EMOVOAAPEL TOV KOKAO €K VEOU.
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Esp8266 publish DHT22 values over MQTT

Setup()

l Wait 5 seconds

MQTT
Connected ? True

Connect to Wi-Fi

network Initialize MQTT

False

Read DHT22 publish values
sensor values over MQTT
Initialize DHT22

Sensor

Ewova 4 Sidypappo pong adyopidpov

3.3 XZuvdeon aioOnthpwv DHT pe To ESP8266

Tpogodocia (VCC)
O axpodéktng VCC tov aicOnmpa DHT22 énwg kat o avtiototrydg tov ESP-01S cuvdé-

Onke otoVv BeTIKO TOAO TNG TPOPOSOGiaG, dNAdN T0 BETIKO TOAO TOV UTOTAPLDV.

I'eiwon (GND)
O akpodéktng GND tov arsOntipa DHT22 6mtmg kot o avtictotryog tov ESP-01S cuvdé-

Onke 6TOV APVNTIKO TOLO TNG TPOPOSOGING, TOV ATOTEAEL TOV OPYNTIKO TOV UTATOPLDV.

YOvoeon Asdopévov (DATA)

O akpodéktng dedopuévov (DATA) tov acOnmipa DHT22 cuvoébnke oe évav amd Tovg
YNeLokovs akpodékteg 10600V / eE66ov (GPIO) tov ESP-01S, yia mapddetypa otov a-
kpodéktn GPIO2 (4° pin oto ESP-015).

Avrtiotaon Pull-up (mpoarpetika)

Mua avtiotaon pull-up 4.7kQ umopei va cuvdebei avdapeoa otov akpodéktn DATA kot
v tpopodocia (VCC), mpokeipévou va dtatnpnoet 1o onpo DATA g vynio (HIGH)
eminedo Otav dev yivetarl avayvmon amd tov acOnmpa ®ote vo unyv vrdpEovv AavOa-

OUEVEG LETPNOELC.

-11-
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AA Battery -l
- Ausanieg vy MI

fritzing

Ewova 5 Ardtaén odvdeong esp8266 (01s) pe dht22 ndve oe breadboard

3.4 AvatrTtuén epapuoynig Flutter

H epappoyn viomomdnke o mepiBdiiov Flutter kot £yl oxediaotel Yo va cuvoéetal o
évav peoitm MQTT, va eyypdoeton oe cvykekpipéva 0épata (topics) kot va epeavilet

dgdopéva actnmpov ce TpaypaTikd ¥pdvo amd avtd to BEpata oe Eva YpaenLa.

3.4.1 Eicaywyn amapaitnTwyv BiAIodnkwyv

d_chart: TTaxéto yio T dOnpovpyic S100PACTIK®OV YPUPNUAT®V.

flutter/material.dart: H B1fA009xn Material ui tov Flutter yio £tolpo ototyeio Stemoenc
xpotn (UD).

mgqtt_client: 'Eva naxéto yuo v enikowvovia pe v xpriion MQTT.

hive_flutter kot hive: [Tokéta yio amoBnkevon dedopévav e Tomkn Un oxectokn féon

dedopévmv.

-12-
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3.4.2 Kuipia Zuvdptnon
H cvvaptnon main() apyuconotel Ty fdon dedopévav Hive, yio v tomikn amobfkevon
Kol EEKIVAEL TNV EQOPLLOYT.

void main() async {
await Hive.initFlutter();
await Hive.openBox('topics');
runApp(const MqttSense());

}

3.4.3 EKkKivhon e@apuoyng

ApxikoTroinon

2 pébodo initState(), n cvvoeon MQTT pe tov pecitn SHOPPDOVETOL YPNCUYLOTOID-
vtag ™ pébodo connectToMQTTBroker().

(@verride
void initState() {
super.initState();

try {

topics = box.getAt(0);
} catch (e) {

topics = [];

}

connectToMQTTBroker();
}

Zovdeon MQTT

H pébodog connectToMQTTBroker() puBuilet tov meAdtn MQTT pe ta dtoamietevtipla
TOV peoitn kol cuvdéeton oe avtdv. Emiong, onuovpyel callbacks yio v kotdotoon
GUVOEDNG, TNV EYYPOON KL TN ANYN UNVOUATOV.

void connectToMQTTBroker() async {
client = MqttServerClient.withPort(mqttBroker, clientId, port);
//credentials
client.secure = true;

client.autoReconnect = true;
client.keepAlivePeriod = 100;
client.onConnected = () {

print('Connected to MQTT broker');
subscribeToTopics();

b
client.onDisconnected = () {

print('Disconnected from MQTT broker');

b

client.onSubscribed = (String topic) {

-13-
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print('Subscribed to topic: $topic');
b

try {
await client.connect(username, password);

} catch (e) {
print('Error connecting to MQTT broker: $e');

}
}

Eyypagn oe Oéparta(topics)
H pébodog subscribeToTopics() eyypdpeton ota Bépota mov givor amodnkevpévo otov

wivaxa 'topics' ypnoyLoToIm®VTaG T0 ToKETo mqtt client.

void subscribeToTopics() {
if (topics == null) return;

for (String topic in topics!) {
client.subscribe(topic, MqttQos.atLeastOnce);
}

client.updates?.listen((List<MqttReceivedMessage<MqttMessage>> c) {
final MqttPublishMessage message = c[@].payload as MqttPublishMessage;
final String payload =
MqttPublishPayload.bytesToStringAsString(message.payload.message);

setState(() {
if (sensorData[message.variableHeader!.topicName] == null) {
sensorData[message.variableHeader!.topicName] = [];

}

sensorData[message.variableHeader!.topicName]!.add(
TimeData(domain: DateTime.now(), measure: double.parse(payload)));

I H
H
}
3.4.4 Anuioupyia Ul
H pébodog build() xatackevdlet v diemapn yprotn (UI) g SensorPage. [Tepilopfa-

VEL

o  Widget ypagpnpatog (DChartComboT) ywo va gppavilel dedopéva acntipov
GE€ TPAYUOTIKO YPOVO.

e Mo Aiota pe ta gyyeypoppéva 0pata mov eppaviCovior wg maaxidw, pali pe
TOL O TPOCPATO OEGOUEVA usONTHpV.

o Kovpri FloatingActionButton yio v npocOnkn vémv Bepdtomv mov Kahel tnv
ocvvaptnon _showAddTopicDialog();.

@override
Widget build(BuildContext context) {
return Scaffold(
appBar: AppBar(

-14-
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title: const Text('Mqtt Sense'),
)
body: Column(

children: [

if (topics!.isEmpty) ...[
const Expanded(
child: Center(
child: Text('No topics added yet'),

)s
)5
] else ...[
Container(
height: 420,
color: Colors.white,
child: AspectRatio(
aspectRatio: 16 / 9,
child: DChartComboT(
configRenderLine: ConfigRenderLine(
includeLine: true,
includePoints: true,
includeArea: true,
)s
domainAxis: const DomainAxis(
showLine: false,
gapAxisToLabel: 2,
labelStyle: LabelStyle(
color: Colors.black,
fontSize: 12,
)s
thickLength: 5,
)s
outsideBarLabelStyle: (group, timeData, index) => LabelStyle(
color: Colors.black,
fontSize: 12,
)s
layoutMargin: LayoutMargin(4e, 30, 5, 30),
measureAxis: MeasureAxis(
showLine: false,
)s
groupList: [
for (var topic in topics!)
if (sensorData[topic] != null)
TimeGroup(
color: Colors.primaries|
topics!.indexOf(topic) % Colors.primaries.length],
id: topic,
chartType: ChartType.line,
data: sensorData[topic] ?? [],
)
I,
)s
)s
)5
//sliding
Expanded(
child: Scrollbar(
child: ListView.builder(
primary: false,
itemCount: topics!.length,

Institutional Repository - Library & Information Centre - University of Thessaly
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itemBuilder: (context, index) {
final topic = topics![index];
final data = sensorData[topic]?.last.measure ?? 'N/A';
return ListTile(
textColor: Colors.white,
tileColor: Colors.primaries[
topics!.index0Of(topic) % Colors.primaries.length],
title: Text('$topic: $data'),
// delete topic
trailing: IconButton(
icon: const Icon(Icons.delete),
onPressed: () {
setState(() {
topics!.remove(topic);
box.put(@, topics);
sensorData. remove(topic);
D;
client.unsubscribe(topic);
b
)s
);
b
)
)5
)s
I,
I

)
floatingActionButton: FloatingActionButton(

onPressed: () {
_showAddTopicDialog();

b

child: const Icon(Icons.add),

)s
)s
}

Aiahoyog Npoodnkng Oéparog
H pébodog showAddTopicDialog() epgaviCet £va d1A0Y0 Yyl TNV €1G0Y®MYN VOGS VEOL
Bépatog and tov ypnotn. Metd v emPefaimon, Tpocsbétet o BEpa ot Alota TV £Y-

yeypappévav Bepatov kot evnuepwvet to Ul avardymg.

3.4.5 state management

H katdotaon g epappoyng eréyyeton pe v xpron g pnebodov setState() mdote va
evnuepmveror 1o Ul kdbe popd mov Aapfdvovtal véa dedopéva arohntipmv 1 0Tav Tpo-
otifevton 1 apoarpovvron Bpata (MQTT topics).

Future<void> _showAddTopicDialog() async {
TextEditingController topicController = TextEditingController();

return showDialog<void>(
context: context,
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builder: (BuildContext context) {
return AlertDialog(
title: const Text('Add New Topic'),
content: TextField(
autofocus: true,
controller: topicController,
decoration: const InputDecoration(labelText: 'Topic'),
)5
actions: <Widget>[
TextButton(
onPressed: () {
Navigator.of(context).pop();
}
child: const Text('Cancel'),
)
TextButton(
onPressed: () {
String newTopic = topicController.text.trim();

if (newTopic.isNotEmpty & !topics!.contains(newTopic)) {
setState(() {
topics!.add(newTopic);
box.put(@, topics);
}s
client.subscribe(newTopic, MqttQos.atMostOnce);
Navigator.of(context).pop();
}
}s
child: const Text('Add'),
)5
I,
)s
s
);
}

O Kad1Kog VIOPYEL OLOKANPWUEVOS TTO TOPAPTHUO 2
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Has hive db Show Home - : ensor selecte

True

Subscribe to

N ¢ ShOW sensor page

topics

True
Show add topic Add topic to hive
dialog db

Ewova 6 didypappa pong epapuoyng flutter

3.5 TMAoARynon otnv e@appoyn

3.5.1 ApxIKi 086vn

Koatd v ekkivnon g epapproyng, o xpnotng topotnpel o chvoyn tov actntmpwv
OV £ival GLVOESEUEVOL KOIL TIG TTLO TPAGPATES TOVG TIUES. MEow avTig TG 000V, umopet
VoL TOPAKOAOLONGEL YPI YOO TV TPEXOVCO KATAGTOCT TOL cvothatos. Eniong mapéye-

Tt 1 duvatdTnTo EMAOYNG povadag pétpnong (Babupovg Keioiov-C 1| Gapevart-F )
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Institutional Repository - Library & Information Centre - University of Thessaly
05/09/2026 17:49:34 EEST - 216.73.216.250



sensor/living_room_temp  sensoriiving_room_humidity

—
==
==

a0.0°C 300

'c@ F Add Sensor [ ]

Ewoéva 7 apykn 006vn

3.5.2 Tpoocdnikn aicOnThpa

Xe autnVv TNV evOtTNTa, 0 XPNoTNng uropet va tpocshécet véa Béuata MQTT yio mapako-
AovBnon. Méow avtg g Asttovpyiog, eivat Suvatni 1 TPOGOUPLOYN THG EPOUPLOYNAG OTIS
avayKeg Tov ¥pNoTI. TPocHETOVTOL VEOL aloBNTNPES e eloayyn Tov Bépuatog MQTT ko

ToV TOTO peTpnoewv (Beppokpacio N vypacia).

Add New Sensor

Tepin

sensor/living.reom_temp

Sensor Type

temperature

humidity

pressure

Sensor Type

Cancel

¢ @ o & 6 - &
gwe rttyuitdy
alsltdlftFalhl k]l
2 Z|x c vib nimi&
3 ° @ P i B

-

Ewova 8 Ardhoyog TpocOrikng aisOntipa
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3.5.3 006vn aicOnTApa
g otV TV 000V1, 0 XPNOTNG UIToPEl VO TaPAKOAOLONGEL TIC O TPOCPUTES LETPTOELS

oL £yovv ANedel amd Eva cuykekpluévo aicOntpa. Avaypaeovtal o TOTog Tov oeon-

PO, M TN TOV UETPNONKE KO 1] YPOVIKT OTIYU| TNG HETPNONG, TOPEXOVTOS ETGL L

oAoKANPOUEVT e1KOVO. EMmAL@V vTdpyEl GUVOTTIKO SIYPOLLLLOL Y10l OVTEG TIG TILES

& § sensor/livi. Nc

Latest Data
20240229 01.01.57.382301 - 21.0
202402-29 01.02:27.830494 - 20.0
20240229 01.03.23.288489 - 21.0
20240229 01:03:31.312843 - 20.0
2024-02-29 01:03:34.715351 - 19.0
2024-02-29 01:03:42, 187628 - 18.0
2024-02-29 01:03:50.816480 - 20.0
2024-02-29 01:03:52 946022 - 22.0

2024-02-29 01:04:02.714542 - 23.0
L ]

Ewova 9 006vn televtaiov ototyeiov aentmpa
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4 TleipAPATIKA ATTOTEAECHATO

4.1 Aokip avgnong @opTou

Xe auTiv T doKun, Bécape wg otdyo TV aEloAdynon g omdd0oNg TOL GUGTIILATOG
VIO SPOPETIKA emimeda pOPTOL £pyaciag. Me tnv ypnomn tov epyaieiov JMeter [5] ko
¢ enéktaong (plugin) mqtt-jmeter [6], TpocopHOIDOONKE 1| OTOGTOAN pEYAAOL aplBov
AULTNUATOV TPOG TOV OLAKOUIGTN Y10 LETPTOT TNG OTOKPIOTG TOV GE SLOUPOPETIKA EMITES L
@opTiov. Ot LETPNOELS TEPIAAUPAVOVY TOVG XPOVOVS OTOKPIOT|C TOV GUGTNILATOS KATH TN
dlapkeln otV TV Poptiov. [Tapakdtm Tapatifeviot Ta YOpOKINPICTIKA TWV VTOAOYL-

OTIK®V GUGTNUATOV 6Ta omoia £ytve 1 dokiun kot 1 erao&evio tov MQTT broker.

XapaKTNPIOTIKA CUCTAMATOG SOKINWYV

Agrtovpyikd cvotnpa: Microsoft Windows 11 pro
Ram: 16Gb 3600 MHz
CPU: AMD Ryzen 5-2500

XapaKTnNPIOTIKA CUCTANATOG PIAOEEViag

Agrtovpykd cvotnua: Ubuntu server
Ram: 8Gb 3600 MHz

CPU: Intel Core 17-9700

MQTT broker: EMQX

Mo v devépyeto OAOV TV EAEYY®V XPNOLOTOMONKE TO TOPAKAT®O SOKIUOGTIKO UN-

vopa o€ Json.

{

“temperature”: 20.3,
“humidity”: 64
}
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| ¥ pache IMeter 583 = B ®

Ewova 10 Apache JMeter

4.1.1 AUEnon @OPTOU HE EIKOVIKEG CUOKEUEG-TTEAATEG
O éleyyog TpaypatomoOnKe (e ¥p1oT EIKOVIKOV CLOKEVOV TEANTN, Ol OTTO1EG AELTOVP-

YNOOV O TPOGOLOIMOT TPAYUATIKOV GUGKEVMV TOV GUVOEOVTAL GTO GUGTILLA.

v A TestPlan

Ewéva 11 dnovpyio vijpdtov sikovik®dy ypnotov oto JMeter

30

25

20

15

10

Xpovog anokplong (ms)

0 20 40 60 80 100 120
XPAoteg
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O yp6VOGg amOKPIONG TOL GLGTNUOTOS AVEAVETAL UE YPOUUIKO TPOTO OGO aEAVETOL O
apBpdc TV cuvdedeEvev cuokev®V. Akopa Kot pe 100 cuvdedepéves GLOKEVES, O YPO-
vo¢ amdkplong mapopével Kato amd S0ms, Apa 1 anddocn Tov cuoTHHaTog Bempeitat

IKOVOTTOUTIKY.
4.1.2 AuUnon @OpTOU HE EIKOVIKOUG CUVOPOUNTEG

O éleyyog mpoypaTomomOnKe e ¥PNON EKOVIKOV GUOKELAOV TEAATMV, Ol OTOlEG AEL-

TOVPYNOAV OG TPOCOUOIWGT TPAYLATIKOV GUVIPOUNTAOV TOL GUVIEOVTOL GTO GUGTILLA.

v A TestPlan

il m Thread Group
# MQTT Sub Sampler

Ewéva 12 dnuovpyio vijpdtov eikovik®@v cuvopountodv oto JMeter

30

N
w

N
o

Xpovog anokplong (ms)
= =
o (6]

(6]

0 20 40 60 80 100 120
JuvOpOoUNTES

O ypbvog amdKpiong Kot TaAl Bempeital tkavomomTikog avTd OUmS Tov dtakpivetar ivar
OTLM £KO00T UINVOUATOV OToLTEL TEPIGGHTEPOVS TOPOLS ATTO TNV GLVIPOUN KOOGS YiveTan

broadcast.
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4.2 Zuykpion Tipwv pe OpenWeather

Mo v emaAnevon TOV HETPNOEMY TOL TPUYUATOTOEL TO TPOTEWVOUEVO GUGTNHA, V-
mpée GUYKPLoN TOV TILOV EGO0V LE TIG AVTIGTOYEG LETPNOELS GO TNV VANPECT TOPO-
S oedopévav kapov OpenWeather [7]. Apykd, dnuovpyndnke &va mpoypopo Emt-
kowoviag pe to API tov OpenWeather pe v yA®oca python (rapdpmmua I') yio va
avaktnBovv ta dedopéva yo Ty tpEyovca tomobecio kot vo amodnikevtodv oe apyeio
tomov CSV. Katdmv, cuykpivope ovtd To SEG0UEVA LLE TIC LETPTCELS TOV TPOYLOTOTOLEL

TO TPOTEWVOUEVO GUGTILLOL.

20,5
20
19,5
19
18,5
18
17,5

17
1:00:00 1:15:00 1:30:00 1:45:00 2:00:00 2:15:00 2:30:00 2:45:00 3:00:00 3:15:00
My My HuL Hu MU My My HuL Hu MU

e Qeppokpacia (°C) (AloBntnpag) = Ocppokpaoia (°C) (API)

AIATPAMMA 1 Beppoxpacio Tov TapEYEL 0 AoHNTAPOC GE GYECT] LIE TNV VTNV TOV
OpenWeather (o1 petpnoeig mpaypotoromdnioy otig 24/02/2024)

Ta amoteréopata £6e1&ov OTL Ol LETPNGELS TOL ToPNYXONGAY and TO TPOTEWVOUEVO GV-
ot EUEOVICOVY GUVOAKE o GLUPATOTNTA KOl GUUPOVIN LE TO OEOOUEVA TTOV VO~
kmOnkav and 1o OpenWeather APIL. Qotoco, mapoatnpnidnkoyv Kamoleg LIKpES omoKAl-
0€1G , 01 0Toleg UTOPOVV va amodobov o€ dtapopég otnv Tomobecio Twv actnTp®v N
OTIG SLPOPETIKES GLVONKEG HETPNONG. ZVVOAIKA, OUMC, Ta dedopEVa. eMPBeRaincay TV

a&lomotio Kot TV akpifelo Tov TPOTEWOUEVOL GUGTILLOTOG.

4.3 Aokiyn TTwong Taong Tpo@odoaciag
g autnVv T S0k, a&lOAOYELTAL 1] OVTOYT TOV GUGTHUATOG GE TEPLOOVS YAUUNANG TAONG

TPOPOS0GinG, KAVOVTAG YPOT TOTEVOIOUETPOV TO OToio givol cuVOEUEVO TV GtV
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mnyn evépyerog(umatapiec). Tavtdypova LeTpONKAY 0L TPAYUOTIKES TILES LE AVTIGTOUYN
duaTaén mov Tpopodotovvtay amd atabepn mnyn evépyetag (tpogodotikd DC). Kataypd-
(QETOAL 1] GLUTEPLPOPA TOV CLGTHUOTOG KO TO EMIMESO AMOOOGNG TOL KOTA TN OLPKELD
TET010V Katootdoewv. H dokin] ovti Tav ToAd onuavtikn, kobdg VTOAOYIGTNKE 1] GL-
VoM™ €viaon ¢ diTaéng ota 24 MA evd 1 Tyn EVEPYELNG TOV EMAEYONKE Yoo TNV
TPOPOJS0Gia TG ddtaEng Tov asntipa ftav protapieg (2 aAkaiikéc tomov AA). Ot
umatopieg AOYO TNG KOTAGKELTG TOVG EIval EVAAMTEC GE TTMOGN TNG TACNG LETE OO GYE-

TIKG GUVTOUO YPOVIKO OLACTNHO OO TV €YKOTAGTAOT TOVS, Kabmg armopoptilovTat.

15 AA Alkaline Cells, 100 mA Discharge Rate
_ DC AA

2.20 AH

VOLTS

_ RS AA
0.57 2.13 AH

0.0

0,00

20
0.40
060
.00

20
|40
1.60
1,60

200
220

.

AmpHrs

Ewova, 13 d1dypapipio, amo@dptiong aAKaMK®OV Uratapldv Tomov AA [5]

Iepiodog Taong Amodoon (%)
Kavovikn Téaon (3.3 V) 100

Xounin Taon (2.7 V) 90

[ToAd Xapnin Taon (<2.7 V) 0
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25

20 v 2.2.2000000000000000000000000000

15

10

Oepuokpaocia

3,3 3 2,7 2,4
Taon (Volt)

— OEpLoKpaoia eeecee [pauuLKn (Mpaypatikr Beppokpaacia)

AIATPAMMA 2 AwfaOion téong kot cuoyétion e v Oepuokpacio mov e&dyel o cuoOnt-
pag

Ot pratapieg AA €xovv yopntkotta ion pe 1 Ah (Aumepmdpro) Emg 6Tov 1 TAoT TOLG
VLOYWPNOEL KAT® amd 2,7V émov 10 svotnua dev B umopel TALwV v, omoddcel. Xpn-

Capacity(Ah)

clpomoldvtag tov tomo Time(H) = Current(d)

VIAPYEL 1 LILOBEST OTL € 1OUVIKEG

cuvOnKeg N avtovopia Ba etvar H = 0—124 = 4,16 mpsc.

’
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5 ZUMTTEPACHATO

210 TAaicto TG TOPOVGAG TTVYHKNG Epyaciag, dnuovpyndnke éva cuotnua loT ya tov
éleyyo ka1 TNV mapakoAovdnon Oepuokpaciag kot vypaciog. Avtd mepieddfave v -
vantuén wog epappoyns ESP yio m cvAhoyn kot petddoon tov dedopévav. Katd m
dubpketa TG EpEvVag Kot TG avATTLENS, OVIILETOTIGTNKAY TPOKANGELS OTWS 1 S1aGVV-
deomn tov actntpov pe ™ cvokevn ESP kot n petddoon tov dedopévov oto cloud. To
cvotnua mov peietnOnke ewpeitoan aE1OTIOTO EKTOG OO TNV TEPIMTMOOT OTOL VILAPYEL M
amaitnon TomofETnong oe amopakpLGHEVa onpeia KaBdg 1 avtovopio amodelyTnKe oye-
TIKG KpT).

Av Eavaywvotav 1 TTUY KN ouepa amd TV apyn, Ba yvotav pe mapdpolo tpdémo. Av
KoL AVTILETOTIGTNKAY TPOKANGELS, 1 dladtkacio fordnce otV amdKTNON TOALDV YVO-
cewv Kot deEotntav otov Topéa TV [oT kat g avantuéng Aoyiopikov. A&ile Tov KOTo,
kaBmng Bondnoe oy euPdbvvon tov evolapEPOVTOS Yo TO BERN Kot TV OVATTUEN TG
emBupiog yio LEAAOVTIKES EMIGTNLOVIKEG 1) ETOYYEAUATIKEG OPACTNPLOTNTEG GE QL TOV TOV
TOULEQ.

IMa ) ovvéyiomn g TTVYLOKNG EpYaciog, Ba TPOTEWVOTAV 1) AVATTVEN EMTAEOV AELTOVP-
YoV oV €@approyr] Android kot TV ETEKTAGT TOL GLGTILLOTOG Y10, TV TOPAKOAOVONON
TEPLEGOTEPMV TOPAUETPOV TEPPAALOVTOG e TEPIOGOTEPOVS ooOnTpes. Emiong, n e&é-
TOOT) TOV OLVATOTHTOV Y10 TNV AVATTLEN piaG papproyns 10S Bo pmopovoe va emekteivel

TN XPNON TOV GLGTNHOTOG GE VEOLG YPNOTEG.
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MapdpTnua A

Koowag esp-01s

#include <ESP8266WiFi.h>
#include <PubSubClient.h>
#include "DHTesp.h"

const char* wifi_name = "{{your-wifi-ssid}}";

const char* wifi_password = "{{your-wifi-password}}";
const char* mgtt_service = "{{your-mgtt-server}}";

const char* mqtt_firstopic = "{{your-mgtt-topic}}";
const char* mgtt_sectopic = "{{your-second-mqtt-topic}}";
const char* mgtt_username = "{{your-mgtt-username}}";
const char* mgtt_pass = "{{your-mqtt-password}}";

BearSSL: :WiFiClientSecure espClient;
static const char ca cert[] PROGMEM = R"'{{your-ca-certificate}}";

void setTime() {
configTime(3 * 3600, 0, "pool.ntp.org"”, "time.nist.gov');
Serial .print("'Time sync started™);
time_t now = time(nullptr);
while (now < 8 * 3600 * 2) {
delay(500);
Serial .print(".");
now = time(nullptr);

Serial .printIn(""");

struct tm timeinfo;

gmtime_r(&now, &timeinfo);

Serial .print("'Given Time: ');

Serial .print(asctime(&timeinfo));
}

DHTesp dht;
PubSubClient client(espClient);

void setup() {
Serial .begin(9600);
BearSSL: :X509List *serverTrustedCA = new BearSSL: :X509List(ca cert);
espClient.setTrustAnchors(serverTrustedCA);

// Connect to Wi-Fi
WiFi .begin(wifi_name, wifi_password);
while (WiFi.status() !'= WL_CONNECTED) {
delay(1000);
Serial .printIn("Waiting for WiFi...");
}
Serial .printIn("'WiFi Connected™);
setTime();

// Set up MQTT
client.setServer(mgtt_service, 8883);

Institutional Repository - Library & Information Centre - University of Thessaly
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// Start DHT sensor
dht.setup(2, DHTesp::DHT22);

}

void loop() {
delay(dht.getMinimumSamplingPeriod());

// Reconnect to MQTT if necessary

if (Iclient.connected()) {
reconnectToMqtt();

}

// Read sensor data

float temperature = dht.getTemperature();

float humidity = dht.getHumidity(Q);

char buf[6];

char bufsectopic[6];

dtostrf(temperature, 4, 2, buf);

dtostrf(humidity, 4, 2, bufsectopic);

client.publish(mgtt_firstopic, buf);

client.publish(mgtt_sectopic, bufsectopic);

delay(5000); // Publish every 5 seconds
}

void reconnectToMgtt() {
// Loop until reconnected
while (Iclient.connected()) {
Serial .printIn(""MQTT connection starting...");
// Attempt to connect

it (client.connect(*'admin®, mgtt username, mgtt pass)) {

Serial .printIn(""MQTT Connected');

}else {
Serial .print("Failed, rc="");
Serial .print(client.state());
Serial .printIn(*" Retrying in 5 seconds...");
delay(5000);

}

}
}
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MNapdapTtnua B

Koowag flutter
import “dart:convert®;

import "package:flutter/material .dart";

import “package:hive/hive.dart”;

import “package:hive_flutter/hive flutter._dart";
import “package:mqgtt client/mgtt client.dart";

import "package:mqgtt client/mqtt server client.dart”;
import "package:d_chart/d chart.dart";

void main() async {
await Hive.initFlutter();
await Hive.openBox<List>("topics®);
runApp(MyAppQ) ;

class MyApp extends StatelessWidget {
@override
Widget build(BuildContext context) {
return MaterialApp(
title: "Sensor Monitoring App-,
home: SensorPage(),

):
}
}
class SensorPage extends StatefulWidget {
@override
_SensorPageState createState() => SensorPageState();
}

class _SensorPageState extends State<SensorPage> {
late MgttServerClient client;
bool isCelsius = true;
String mgttBroker = "3b2d113ecfcad337a34a02cb41997004.s1 . eu-hivemg.cloud®;
String username = “admin®;
String password = “Userl234*;
Box box = Hive.box<List>("topics");
// random client id
String clientld = "mqtt_sense ${DateTime.now() -millisecondsSinceEpoch}”;
int port = 8883;

List<SensorData> sensors = []; // List of added sensors

@override
void initState() {
super . initState();
sensors = box.get(0) = null
? box
-get(0)
-map<SensorData>((e) => SensorData.fromJson(e.toString()))
.toList()
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o ] =
connectToMQTTBroker();
}

void connectToMQTTBroker() async {
client = MgttServerClient.withPort(mgttBroker, clientld, port);

client.secure = true;
client.autoReconnect = true;

client.onConnected = () {
print(“Connected to MQTT broker*);
subscribeToTopics();

I

client.onDisconnected = () {
print(“Disconnected from MQTT broker®);

%

client.onSubscribed = (String topic) {
print("Subscribed to topic: $topicT);
}

try {
await client.connect(username, password);

} catch (e) {
print("Error connecting to MQTT broker: $e");

}

void subscribeToTopics() {
for (var sensor in sensors) {
client.subscribe(sensor.topic, MgttQos.atMostOnce);

}

client.updates?. listen((List<MgttReceivedVessage<Mgttiessage>> c) {
final MgttPublishMessage message = c[0]-payload as MgttPublishMessage;
final String payload =
MgttPublishPayload. bytesToStringAsString(message - payload.message) ;

setState(Q {
for (var sensor in sensors) {
if (c[0].topic == sensor.topic) {
sensor .data[DateTime.now()] = double.parse(payload);
}

}
DE
HE
}

void addSensor(String topic, SensorType sensorType) {
setState(Q {
sensors.add(SensorData(topic: topic, data: [], type: sensorType));
client.subscribe(topic, MgttQos.atMostOnce);
box.put(0, sensors.map((e) => e.toJson()).toList());
DF
}

@override
Widget build(BuildContext context) {
return Scaffold(
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body: Column(
children: [
Expanded(
child: GridView.builder(
gridbelegate: SliverGridDelegateWithFixedCrossAxisCount(
crossAxisCount: 2,
),
itemCount: sensors.length,
itemBuilder: (context, index) {
return Material(

color: sensors[index]-type == SensorType.temperature
? Colors.red[50]

: sensors[index].type == SensorType.humidity
? Colors.blue[50]
: Colors.green[50],
child: InkWell(
onTap: O {
Navigator . push(
context,
MaterialPageRoute(
builder: (context) =>
SensorDetai IsPage(isCelsius: isCelsius),
settings: RouteSettings(arguments: sensors[index]),
).
):
.
child: Column(
mainAxisAlignment: MainAxisAlignment.center,
children: [
Text("${sensors[index].topic}",
style: TextStyle(fontWeight: FontWeight.bold)),
Icon(

sensors[index].type == SensorType.temperature
? lcons.thermostat

: sensors[index].type == SensorType.humidity
? lIcons.water
: Icons.bar_chart,
size: 50,
//beautify the icon

color: sensors[index].-type == SensorType.temperature
? Colors.red

: sensors[index].type == SensorType.humidity
? Colors.blue
: Colors.green,
),
//small gap
SizedBox(height: 10),
Text(
" ${sensors[index] .type == SensorType.temperature ? isCel-

sius ? "${sensors[index]. latestData} °C" : "${sensors[index].latestData * 1.8 + 32} °F"
: sensors[index]. latestData}"),

).
Padding(

padding: const Edgelnsets.symmetric(horizontal: 15),
child: Row(
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mainAxisAlignment: MainAxisAlignment.spaceBetween,
children: [
Row(
children: [
Text("°C"),
Switch(
value: lisCelsius,
onChanged: (value) {
setState(Q {
isCelsius = !value;

F
}.
).

Text("°F"),
1.
),

Row
children: [
Padding(
padding: const Edgelnsets.all(8.0),
child: ElevatedButton(
onPressed: () {
_showAddSensorDialog();
1.
child: Text(*Add Sensor*®),
).
),
//about the app icon button
IconButton(
onPressed: () {
showAboutDialog(
context: context,
applicationName:
'Ziotnpa IoT yla TRV ImOPOKOAOUONOon KoL TOV EAEYXO TGV KOL-
PLKOV OUVONKGV',
applicationVersion: "1.0.0%,
applicationlcon: lIcon(lcons.info),
children: [
Text(

'Autf) | epoppoyn] dnpLoupynibnke ota mAaicLa TNG MTIUXLOKAG
gpyaoiag «Avantuln Zuotipatog¢ IoT yLo TNV NMOPOKOAOUONOn Kol TOv EAEYXO TWV KALPLROV OUV-
Onkdv» tou MAoUtapyou Xivy @oLtnTi TOU TPAHATOG YNELOKOV CUCTHPATWV TOU NMOVEMLOTARLOU
®socoAiag '),

1.

);

con: Icon(lcons.info),

¥
i

Future<void> _showAddSensorDialog() async {
TextEditingController topicController = TextEditingController();
SensorType? selectedType;
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return showDialog<void>(
context: context,
builder: (BuildContext context) {
return StatefulBuilder(
builder: (context, setState) {
return AlertDialog(
title: Text("Add New Sensor™),
content: Column(
mainAxisSize: MainAxisSize.min,
crossAxisAlignment: CrossAxisAlignment.start,
children: [
TextField(
controller: topicController,
decoration: InputDecoration(labelText: "Topic"),
).
DropdownButtonFormField<SensorType>(
value: selectedType,
onChanged: (SensorType? newalue) {
setState(Q {
selectedType = newalue;

DF
1
items: SensorType.values.map((type) {

return DropdownMenul tem<SensorType>(

value: type,
child: Text(type.toString().split(".").last),

);
P -toList(),
decoration: InputDecoration(labelText: "Sensor Type"®),
).
1.
),
actions: <Widget>[
TextButton(
onPressed: () {
Navigator.of(context) .pop();

1
child: Text("Cancel™),
),
TextButton(
onPressed: () {
String newTopic = topicController.text.trim();
it (newTopic. isNotEmpty && selectedType = null) {
addSensor(newTopic, selectedTypel);

Navigator.of(context) .pop();

}.
child: Text("Add"),

class SensorData {
final String topic;
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Map<DateTime, double> data;
final SensorType type;

SensorData(

{required this.topic, required List<double> data, required this.type})

: data = data.isNotEmpty ? {DateTime.now(): data.last} : {};
double get latestData => data.isNotEmpty ? data.values.last : 0.0;

void addData(double newData) {
data[DateTime.now()] = newData;

¥

//to json
String toJson() {
return jsonEncode({
“topic™: topic,
"type": type.toString().split(".").last,
s
}

//from json
factory SensorData.fromJson(String json) {
Map<String, dynamic> data = jsonDecode(json);
return SensorData(
topic: data["topic™]!,
data: [],
type: data["type"] == "temperature”
? SensorType.temperature
: data["type"] == "humidity"
? SensorType.humidity
> SensorType.pressure,
):
}
}

enum SensorType { temperature, humidity, pressure }

class SensorDetailsPage extends StatelessWidget {
final bool isCelsius;

const SensorDetailsPage({super.key, required this.isCelsius});

@override
Widget build(BuildContext context) {
SensorData sensor =
ModalRoute .of(context)! .settings.arguments as SensorData;
return Scaffold(
appBar: AppBar(
//add sensor icon and measurement type
title: Row(
children: [
Icon(
sensor.type == SensorType.temperature
? lcons.thermostat
. sensor.type == SensorType.humidity
? lcons.water
: lcons.bar_chart,
size: 30,
),
SizedBox(width: 10),
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SizedBox(
width: 120,
child: Text(sensor.topic, overflow: TextOverflow.ellipsis)),

]1
aétions: [
Text(
" ${sensor.type == SensorType.temperature ? isCelsius ? "°C" : "°F" : ""}
" ${sensor.type == SensorType.humidity ? "%" : ""}"
" ${sensor.type == SensorType.pressure ? "hPa" : ""}"),
]1

).
body: Padding(
padding: const Edgelnsets.all(16.0),
child: Column(
crossAxisAlignment: CrossAxisAlignment.stretch,
children: [
//d_chart
AspectRatio(
aspectRatio: 16 / 9,
child: DChartLineT(
layoutMargin: LayoutMargin(20, 20, 20, 20),
domainAxis: DomainAxis(numericViewport: NumericViewport(0, 50)),
allowSliding: true,
groupList: [
TimeGroup(
color: sensor.type == SensorType.temperature
? Colors.red
: sensor.type == SensorType.humidity
? Colors.blue
: Colors.green,
data: [
for (var i = 0; i1 < sensor.data.length; i++)
TimeData(
domain: sensor.data.keys.elementAt(i),
measure: sensor.data.values.elementAt(i))
1.
id: "1%)
1.
).
).

SizedBox(height: 20),

//latest data list bulder
Text(
"Latest Data”,
style: TextStyle(fontSize: 20, fontWeight: FontWeight.bold),

SizedBox(height: 10),
Expanded(
child: ListView.builder(
itemCount: sensor.data.length,
itemBuilder: (context, index) {
final date = sensor.data.keys.elementAt(index);
final value = sensor.data.values.elementAt(index);
return ListTile(
title: Text(
"${date.toLocal O} - ${sensor.type != SensorType.temperature ?
isCelsius ? "$value °C" : "${value * 1.8 + 32} °F" : value}"),
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NMapaptnua I’

[pdypappa oe python 1o onoio cuALEYeEL dedopéva amd acHNTNP YPNCYLOTOIDVTOS
MQTT xor to API tov Open weather map, ®ote va ta anobnkeboel oe apyeio THTOL

CSV.

import paho.mgtt.client as mqtt
import requests

import csv

from datetime import datetime
import time

import threading

# MQTT settings
mgtt_broker_address = "mqtt.example.com"
mgtt_topic = '‘sensors/temperature_humidity"

# OpenWeatherMap settings

api_key = "openweathermap_api_key""

city_name = "'city_name"

units = "metric" # or "imperial” for Fahrenheit

csv_file path = "sensor_data.csv"

# Variables to store MQTT data
mgtt_temperature = None
mgtt_humidity = None

def on_connect(client, userdata, flags, rc):
print(‘‘Connected with result code "'+str(rc))
client.subscribe(mgtt_topic)

def on_message(client, userdata, msg):
global mgtt_temperature, mqtt humidity
print(msg.topict" "+str(msg.payload))
data = msg.payload.decode()-split(",")
mgtt_temperature = float(data[0])
mgtt_humidity = float(data[1])

def get _openweathermap data():

url = f'http://api .openweather-
map.org/data/2.5/weather?g={city_name}eunits={units}&appid={api_key}"

response = requests.get(url)

data = response.json()

temperature = data["main®][“temp”]

humidity = data[ "main™][“humidity"]

return temperature, humidity
def save to csv(api_temperature=None, api_humidity=None, mgtt temperature=None, mqtt hu-

midity=None):
timestamp = datetime.now() -strftime("%Y-%m-%d %H:%M:%S"")

41-

Institutional Repository - Library & Information Centre - University of Thessaly
05/09/2026 17:49:34 EEST - 216.73.216.250



with open(csv_file path, "a®, newline="") as file:
writer = csv.writer(file)
writer.writerow([timestamp, api_temperature, api_humidity, mgtt temperature,
mgtt_humidity])

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

client.connect(mgtt _broker _address, 1883, 60)

# Start the MQTT client loop in a background thread
client.loop _start()

while True:
# Fetch data from OpenWeatherMap
api_temperature, api_humidity = get _openweathermap data()

# Save data to CSV
save_to_csv(api_temperature=api_temperature, api_humidity=api_humidity, mqtt temper-
ature=mqtt_temperature, mqtt humidity=mgtt_humidity)

# Reset MQTT data
mgtt_temperature = None
mgtt_humidity = None

# Wait for a while before fetching data again
time.sleep(60)
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