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"When wireless is perfectly applied the whole earth will be converted into a huge
brain, which in fact it is, all things being particles of a real and rhythmic
whole......... and the instruments through which we shall be able to do this will be
amazingly simple compared with our present telephone. A man will be able to carry
one in his vest pocket."

Nikola Tesla

Part of an interview to Colliers Magazine 1926
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AHAQXH IINEYMATIKHY IAIOKTHXIAX

H mapovca epyacio omotelel mpoidv OmMOKAEIOTIKA OKNG LOV
npoondBerac. Oleg o1 mnyég mov ypnoyomomonkay tepthapfavoviol ot
BipAoypapio Kot yivetal pntf ava@opd e avTéC LECH GTO KEIUEVO OTTOV
£YOLV YPNOIULOTOMOEL.

YIIOI'PA®H
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EYXAPIXTIEX

Oa nMfelo vo evyoploTHo® OAoL TO PEAN TNG OWKOYEVEWNG WOV Yo TNV
OKOTATOVGTH VTOSTHPIEN TOLG Ko’ OAN TN S1dPKELD TOV GTOLODV LoV Kol O)L LOVO.
Emiong Oa Mbeha va guyaptotiom Tov @iAOVG pov TOGO otnv Apta OGO Kol TNV
ABMva kot kupimg Toug Kupiovg Ietapovda Owud kot [Tavtedn, yio vwooTpiEn TOVGE,
TNV LIOROVY Kot TV Pondeia 6Ty TPOoTAOEL OV Yo TV TPOYLOTOTOINGT OVTNG
™G  epyaociag, 00Tt péoa amd ovintnoelc umdpeca vo  ADGHO  OPKETOVG
TPOPANUATICHOVS OV TOGO GTO GYESOCUO OGO KOl GTNV VAOTOINGN TG £PYACING.
Axoun Ba mBera va guyaplomom to LEAN TS opddag pov kKoplovg Atoydpa Baoilelo
kot [avtaln Tpnydpro yia v mohd koA mpoondBeia mov kévape 6lot poalli cov
opada aAAd Kot 0 kaBévag Eexymplotd Katd Tn OdpKE EKTOVNONG TNG TTUYLOKNG
EPYACIOG VTG Y10 VO QEPOVUE EIG TEPOG TO TOAD peyario avtd project. Télog Oa
NBera va svyoprotom Oepud tov Kabnynt kol gwlonynt ¢ epyaciag pov dr.
Ipnydpro Aovpévn yio TV €1G0Y®YN GTOV YOPO TOV GCHNTNPOV KOl EVEPYOTOINTOV
LEGM TOV LOOMUATOV TOV GTI GYOAN KOt Yo TNV TOAVTIUN koBodnynon tov Kad’ 6An
N SIIPKELD VAOTOINGNG TNG TTVYLOKNG EPYACIiag Oyl HOVO o€ BENATO aVTNG AALL Kot
o€ Bépata emayyeAULATIKOD TPOGOUVOUTOAIGUOV.
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IHEPIAHYH

O oK0mOG TG TOPOVGOG SIMAMUATIKNAG Evat 1 HeAETN Kol 1 ovamTuén pio
eQapuoyng dakopotry/ message broker n oroia 6o umopei vor dexbei unvopata oo
HIKPOEAEYKTEG TTOL Bl lval GVVIEDEUEVOL GTO TOTIKO OGVLPUATO OTKTLO KOOMG Kot M
EMKOIVOVIN [LE 10l 10TOGEMOO LEGM TNG omoiag Ba pmopel va yivel amopaxpuouéva 1
Sl ElPLoT TOV LUKPOAEYKTMV OVTOV.

Apykd yiveton o avdAvon e oxediaong Tov TPoPANUATOC. TN CUVEXEL
yiveton avdAvon g YADGGOS Kol TV EPYOUAEI®V TOV Ypnotpomomonkay yio v
VAOTOINGT TNG EPAPUOYNG VNG, KAODS 0VIAVOT TOV SLOSIKAGLOV TTOL TPEYOVY
e0mTEPIKA aVTNG. TéAog yivetan pa Tapovsiosm TG £YKOTAGTAONS Ko ETOEEN
Aertovpyiog oS,
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ABSTRACT

The aim of this bachelor thesis is study and develop a server/message broker
windows form application that can accept messages from microcontroller sensors
which will be connected to it via the Wireless Local Area Network. It could also
connect to a webpage through the administrator will be able to control all the sensors
remotely.

At first, analysis is done on the application plan. Next we make an
introduction to the programming language and the tools we used during the
development. Lastly, there is an presentation on the installation of the application and
a demonstration on how it works.
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Kegalaro I: Internet of Things

Y10 mpmdTO KePAAato, yiveton eloaywyn otov 6po Internet of Things, oe
EQUPUOYES AVTOV KO TEXVOAOYIES TOL avamTOYONKOV Paciouéveg 6€ aLTO.

Kepaiao 11: Xyediaon

10 dehTEPO KEPAAOLO, YiveTal avdAvon TG oyedlaons ™G PapUOYNS TOGO
o€ 0MTEPIKO OGO Kt EEMTEPIKO eMIMEDO.

Kepaiawo 111: Yrhomoinon

210 Tpito KEPAANL0, YIVETOL EIGOY®YN OTN YADGGO TPOYPUUUATIGHOD KOl TO
TPOYPOUUATIOTIKO TTEPPAALOV Kot avdAvon OA®V TOV GLVAPTAGE®Y TOV TPEXOVLV
EC0MTEPIKA TNG GLVAPTNONG.

Kepaiao 1V: Eykatdotaon

270 TETOPTO KEPAANLO, divovTor 0ONYIeS Yo TV EYKOTACTACN TNG EQPUPHOYNG
Kot EmideEn TG Aettovpyiag Tnge.

lwavvng MaokAapavog JeAida 8 ano 59



TEI HNEIPOY-2016

KEDAAAIO I

Internet of Things
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1. Ewaywy

Internet of Things 1 Internet of Everything 1 Network of Everything givat o
OpOC OV TEPLYPAPEL £VOL TAYKOGUO OIKTLO (QUGIKMOV OVTIKEWWEVOV TO. OmOoio
TEPEYOVV EVOOUATOUEVO, GLOTNUATO (NAEKTPOVIKE, oucOntipeg 1 AoyiGHIKO) TO
omol0 EMTPEMEL TNV OMOGTOAY OEOOUEVOV GTOV OLOYEIPIOTI] N OTIC GLVOEOEUEVEG
oLOKEVEC. Me avTO TOV TPOMO EMTPEMETAL O OMOUOKPLUGUEVOG EAEYYOG TV
aloONTNPOV 1 EVEPYOTOMT®V ad TO ¥PNOTN N OXEPIGTH TOV cvothuatoc. 'Etot
ALEAVETOL GUVOMKA 1 aKPiPela Kot 1 ATOOCT] TOL GLGTHLOTOS TOCO EVEPYELNKA OGO
KOl OLKOVOUK(L.

Ewova 1.1(Internet of Things)

2. lotopia

To Internet of Things cav 18éa vrapyetl amd g apyé Tov 20°° cudvo Otav o
Nikola Tesla avépepe oe ovvévievén tov oto meprodikd Colliers ott “ Otav Oa
KaAveOel o TAavntng and acvpupata diktva, Tote B AsrTOVPYEL WG EVOG TEPAGTIOG
eYKEPOAOG OTtmG elvarl kat oty mpaypatikotta. Ta epyaieio mov Ba xpnoiLomolovye
Yl va o Kévovpe ovto Ba gtvat moAd mo anAd og GYEoN LE TO ONUEPIVO TNAEP®VO.
Apybdtepa dALOL PEYAAOL EMIGTAWOVEG TNG EMOYNG €KEIVIG avEépepav TNV avdykn
npoctnkng vonuoovvng otig unxavég, o Alan Turing to 1950 oto dpbpo tov
“Computing Machinery and Intelligence” oto Oxford Mind Journal avagépet 6Tt
Eivon kaAVtepo vo mapéyovpe otn pnyovn to KoAvtepa awcOnmipla dpyava mov
VILAPYOVV Kol LETA Vo TNG paBovpe va kotoiafaivel kot vo prdder AyyAkd. Aniodn
mv 0w ekmandevtiky] dwdkocio wov akolovbel kot éva moudl”. H peydin
enavaotacn Npde to 1969 otav dnuovpynnke to Arpanet. To Arpanet 1§ Advanced
Research Projects Agency Network ntav n mpdtn popen tov onuepwvov Internet. To
Arpanet ntav éva diktvo mov Paciotav otnv avtoriayr mokétov. Htav to mpoto
diktvo mov vrootpiie 10 TpwTOKOoAL0 TCP/IP.

H mpodm “é€vmvn” ovokevn epeaviotnke 1o 1982 oto Carnegie Mellon
University. Hrtav pa unyavn g etopiog Coca Cola n omoia ftav  wpdTn pnyovn
mov &iye mpocPaon oto Internet pécm tov omoiov EvUEP®VE TO TEPLEYOUEVO TG KO
oV TO, AVONVKTIKA TTov giyav ecaybel mpdoeata Ntav kpva. Metald 1993 ko 1996
etoupieg mpoOTEWVOY AVGELS Y10 OLTOUATIGHOVG Yo WIKPG Ot pEXPL OAOKAN PO
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gpyootacta. Avo and avtd nrov to Microsoft at Work kot to Novell’s Nest. TTap” 6Aa
aVTA deV VINPYE HEYAAN avTomOKplon omd 10 Kowo, péxpt o 1999 o6mov o Bill Joy
OPOLOTIOTNKE TNV emKOWVOVia cLokeLNG pe cvokevr| (Device to Device), o omoio
ka1l tapovcioce oto Iaykodouio Owovouikd Popovp oto Davos 1o 1999 cav pépog
Tov “Six Webs framework” tov.

O o6pog Internet of Things emvonbnke and tov Kevin Ashton, Aevbivov
ovpPovro kot Wpvtn tov Auto-1D Center, o omoiog avapépel e cuvévtevén tov Ott
to Radio Frequency ldentification (RFID) 6a sivar amapaitnta yio thv dmapén tov
Internet of Things, kabmg avagépetl 6Tt av GAoL 01 GvOp®TOL KoL TO OVTIKEIHEVA TV
eComMopéva e avayvmploTikovg aentnpeg 10T 01 VITOAOYIGTEG Bol pTopovoay va
T0 SLOEPLOTOVY KO VAL KAVOLV TNV O0YPOpT TOVG TOAD 71O EVKOA.

‘Eva peydro prpa yo tny maykoéoua avamtuén tov Internet of Things €ywve to
2011 otav anerlevBepmbnke N ypnon tov devbiveewv IPV6. TTAéov dev vdpyel 6plo
oTov apliud TV S1evdiveemv, KaBdS 10 VEo TPMTOKOALO emTpEmel T yprion 27128
N 340 undecillion dievBivoemv 1 dnmg avapépet o Steven Leibson “Mropodue va
amod®covpe pa Ipve dievbuvon ce KGbe dropo otV emPAVELD TNG YNG Kot TAAL VoL
&xovpe apketég drevBvvoelg ya g 100+ mhavites”.

To Internet of Things cuvéyioe va avortbooete domov to 2015 ovoudotke 1
“H ypovia tov Internet of Things” kafd¢ cdupwva pe v wtooeAida Gartner ntav 1
TO GVOTTUGGOUEVT TEXVOAOYia okapardvovtag amd tnv 12" 08on mov Kkateixe o
2011. Zopeova pe v o 10t0oceAida avagépetot 0Tl Tepinov 4,9 dicekatoppdplo
oLOKEVEG NTaV cvVdedenéves To 2015 ko avapévetar 0Tt 0 apBpdc g Bo avEndet
nepimov 30% vy to 2016 @thvovtag to 6,4 Oioekatoppvplon ko to 20.8
droekatoppvpo péypt o 2020.

expectations Internet of Things
‘ Natural-Language Question Answering
L) ]
Speech-to-Speech Translation ”“’ég‘,f;;,ﬁf;'ggg?.ﬁ;
Autonomous Vehicles Cryptocurrencies 9
SmanAdvsors § \ ~—Complex-EventProcessing
Data Science O ‘Blc Data
Prescriptive Anahytics @ O In-Memory Database Management Systems
Neurobusiness O ContentAnalytics
Biochips
Affactive Computing J Q"(';'D“d Cloud:ompisting "
SmantRobots & @ Gamification I Speech Recognition

Software-Defined Anything Services
Quantum Computing

z Augmented Reality
3D Bioprinting Systems lMachine-to-Machine Consumer Telematics
Volumetric and Holographic Displays Communication 3D Scanners
Mobile Health
Human Augmentation — Q tified Self ” " Enlerpnse 3D Printing
Brain-Computer Interface 73 Uartied 3¢ ons onng Activity Streams
I

Connected Home // Cloud Compuhng n-Memory Analytics

/‘ NF Gesture Control
Virtual Personal Assistants — nart\h ‘fnrtual Real
Digital Security — SmartWorkspace ity
Bioacoustic Sensing
As of July 2014
Innovation :;‘f":'::‘; Trough of Stope of Enlightenment Plateau of
Trigger Expectations Disillusionment Productivity
time »
Plateau will be reached in: obsolete
Olessthan 2years ©2to5years @5to10years A morethan 10years @ before plateau

Ewoéva 1.2 (Expectation of Internet of Things-Gartner,August2014)

lwavvng MaokAapavog YeAida 11 amno 59



TEI HNEIPOY-2016

3. E@appoyég

To Internet of Things onuepa Ppioketar oyeddv movtov. Eeoppoyég
dovvdeong Paciopéveg otny te)voroyia avt Bpickovtal maviov, omd péca polikng
HETOPOPAG, HEXPL 1OTPIKEC CUOKEVEG KOl OIKIOKEG GLOKEVEG. Q6TOCO Ol EQPAPUOYES
mAéov dev Pacifovior povo oV TopaKoA0VONGN KOl TNV KATAYPOEN OEOOUEVMV
HEC® TV aoONTNPOV AALL Kot TV AMYN ATOQAGEDY KoL TN ¥P1ON EVEPYOTOMTAOV.

A&iler va avapepHohy VAOTOMGELS KO EQOPLOYES GE O16POPOVG TOUEIC:
* [lopaxkorovOnon Tov Puokov wepifdirovtog

Epappoyég tov 10T mov £govv viomoindel yio meptPaAlovioloyikohs 6KOTOVg
ouvnBmg eivar eQappoyéC TapaKoAovOnons. AvTéC ¥pPNOGILOTOI0VV ceOnTnpeg Yo
mv  mopakoAovOnon  mePPOAAOVTOLOYIKOV GLVONK®OV Omwg 1M TOLTNTO Kol
KatevBvveon Tov aépa 1 1 ToldTNTA TOL VEPOL 1| aKOLo Kot 1) 0E0TNTO TOL £6APOVG GE
po. KOAMEPYNUEVT €KTaoN. YTAPYOLV EQAPUOYEG Ol OMOlEG OoYOAOLVTOL UE TNV
Tavid, ToV TPOTO LLE TOV OMOi0 KvOUVTIOL TO KOTAdSW 1) OKOUN Kot TG GLVONKES
dwPimong mmc. Télog, a&toonueimwto elval vo avaQEPOVUE TNG EPAPLOYES OVTES Ol
omoieg &xovv dnovpynBel Yo TV amoPLYN PLGIKAOV KATAGTPOPAOV TNG TUPKAYIDV M
TGOVLVOLLL.

Extoc amd g epappoyég otov topéa tng mapakoAovOnong tov eucikov
nePPAALOVTOG, VTAPYOLV EQUPUOYEG Ol OTOIEG YPNOLULOTOOVVTOL KOl Yol TNV
napaKoAoLONoN Kat dtayeipion Tov avOpdTvoL TEPPAALOVTOG.

*  Awygipion vrodop@v

[ToAd onuavtkég eivor ot epaployég avTEG Ol OTOIES YPTCLOTOLOVVTOL Y10,
TNV TOPAKOAOLONON Kol TOV EAEYY0 OOTIKOV KOl U] OCTIKOV VTOSOUDV Om®S
YEQPLPEG, GLONPOSPOLIKES YPOUUES, OLOMKEG yevvnTpleg KTA. Me 1 ypnon tov
EPAPLOYDV AVTAOV E£YOVUE GLVEYXN EAEYYO KOTAGTOONG Kol GUECT) EVNUEPW®ON Yio
TUYOV aAAAYEG OTN o KATL TO 0Toilo oG eE0c@aAilel kaAvtepo Eheyyo o€ Béuata
aceodieiog war amoeuyng {nuaov. ‘Etot pe tov 1poémo auvtd yivetor KOAVTEPOC
TPOYPAUUATIGUOG Yo EMO0PHMOELS KO 01 cLVTNPNOELS ivan o amodotikéc. TéAog,
LLE TOV QTOLOKPVGUEVO EAEYYO LTOOOUMV KEPHILETOL XPOVOS KOl YIVETOL TTLO EVKOAN M
npocPacn ota péoa  peTapopds Omwg oty ypnon epoppoyov 10T mov
YPNOLUOTOLOVVTOL TNG YEPLPES YOl VOL YIVETOL TTIO EVKOAN 1 TPOGPaoT) TV TAOIMV.

Me ™ ypnon tov 10T epoapuoydv otig vmodoués emrvyydvetor n peiwon
EKTAKTOV TEPIOTATIKOV Kol 1| KaAVTEPT dtaxeipion avtdv. ‘Etot yivetor kaAdtepn Kot
TLO OTOOOTIKT) GLVTIPNGN TOV LITOSOUDV Kot avEdveTor To dpro (wng avtav. Télog,
yiveton peyiotomoinon tov ypovov Aertovpyiog OLTOV Kot 0AAG Kot peimomn Tov
KOGTOVG GLVTNPNOTG.

= Awyeipion evépyerog

‘Evac amd tovg mo onuavtikobg topeis otovg omoiovg €xel avamtuydel 1o
Internet of Things eivar m dwyeipion ™G evéPyelng TV CLGTNUAT®OV 7OV TO
EVOOUOTOVOVY. Mg TNV EVOOUATOGOT CLOTNUATOV AVIYVELONG KOl EVEPYOTOINONG
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ovvdedepéva oto internet, emtuyydvetar n PeATioon TG EVEPYEINKNG KATAVIAMDONG
TOV GLVOAIKOL GUGTHHOTOG.

Avapévetoar oto péAAov 10T ovoKEVEG Vo OVTIKOTOGTCOVY TNG GNUEPIVEG
evepyoPOpeg CLOKEVEG OAMV TV THTWV TTOV YPNCLUOTOOVUE CHUEPA (OTTMG AAUTEG,
dlakomTES, TNAEopAcelg KTA ). Ot cvokeLEg avTég Ba emKovmvodv Le Tov SErver g
etapiog mapoyng evépyelng kor Bo mpoomabovv va Perticromocovy 1660 TNV
EVEPYEWONKY] TOPAY®YN OGO Kol TNV gvepyelokn Katovailwon. 'Etol o mopéyeton
duvaTOHTNTO TOPAKOAOVONONG KOl EVEPYOTOINGCNG OVTMOV UEGH TOV GULGTNHOTOC
demapng mov Ba Pacileton otnv teyvoroyia “cloud”. 'Etor o ypnotng Oo £xer ™
duvatdTTo Vo JaxeEploTel €€ AmMOCTACE®MS TOV OKIOKO QOTIGUO, TO GUOTNUO
0épuravonc, 1o Beppocieomva KTA.

" YVOTNUOTO VYELNS KOL LOTPOPUPRAKEVTIKIG TEPiBaiyng

‘Evag emiong amd toug onUavTiKOTEPOVS TOUEIG GTOVE OTOIOVG AVATTUGGETOL
to 10T eivan ovtoc ™ vyeds. Avopévetor oto péAlov 10T ovokevég va
YPNOLOTOLOVVTOL Y10 TNV OTMOUOKPVGUEVT TapaKoAoLONoN achevdv kol TV Apeon
EVIUEPMOT] TOL 10TPOV GE MEPIMTMON KATOOL EKTOKTOL SVUPAvTog. Ot cLGKEVEG
avtég O Eextvodv amd pHeTpnTég TEoNS Kol COUYUADV UEYPL EIOIKES GLOKEVES Y10 TNV
TOPUKOAOVONOT LOGYKEVUATOV OTTMOS PNUOTOO0TAOV 1] OKOVGTIKA £Vioyvong axkong. Me
™M YPNON TOV GLOKELAOV OVTAOV KATOlES €OKEG OPAdES avOpOTOV OT®G Kot Ot
NMKIPEVOL avBpmmol Kupiog Ba Exovv KaAVTEPN OITPIKY GPOVTION Kot TepiBaiym.
‘Etot dgv Ba elvan amapoitntn n cuveyng HETAKIVION TOVG Yol WTPIKES EEETACELS.
Emiong, oe mepintwon kdmowov emnciyoviog mepiotatikov ot yarpoi Oa €govv mo
dpeon emaen Le ToV ocOevn.

Ta televtaio ypoOvia €xer eppaviotel por véo pdda GTov TOHED TNG
teyvohoylag o omoiog avoantiecetal cuvey®s. O AOYOS Yo TIG GLGKEVES Ol OTOlEg
“poplodvtal” 6TO0 GOUO. TOV ¥PNOTN. EEKIVOVTOS Omd TEPIKAPTIO. PEYPL YVOALL, T
TeYVOLOYiOL LTY| TEIVEL VO KATAAAUPAVEL TO KOTAVOIA®TIKO KOO KOt COLPOVO, [LE TO
neplodkd Forbes to 2014 mocootd 71% tov epombéviov niikiog and 16 éog 24
B€LovV va amokTGoLV pia T€Tole cLOKELT. Ot TEPIEGOTEPES OO TIG GCLOKEVES OVTES
evBoppivouv Tovg YpNoTEC Yoo €vav o vylEewd Tpomo  [mng. Avtd 0Tl
EVOOUATMOVOLY GUGTI LT TOPAKOAOVONGNS KOPIIK®OV TOAU®DY 1} LETPNTN Prpdteov
ot omoiol o€ ovvdvooud pe po epapuoyn oto “smartphone”, tovg emtpénel va
aBAnBovV mo cwotd Kot Exovv Evav mo vylewd Tpdémo L. 'Eva and ta onpovtikd
TAEOVEKTNLLATO TTOV TPOGPEPOLY Ol GUOKEVEG AVTEG fvat TO YOUUNAO KOGTOG TOVG Kot
N peyoAn mowiiia aAAG kot copPatdTnTa pe oxedov OAa Ta “EEumva”’ KiviTd oNUEPa.

4,  AAeg TEXVOAOYiEC IOV avamTUXOnkav pali pe to Internet
of Things

Katd ™ dbpketo g daypovikng e&éMéng tov Internet of Things kot oty
dwpk mpoomdbelo Yoo avamTudn  VE®V  €QUPUOY®V, €QEVPEONKAV  KATOLES
TEYVOLOYIEC Ol OTOIEC YPNOULOTOIOVVTIOL CNUEPA YlOL TNV TO €VKOAN VAOTOINOM
SPOPOV EPAPLOYDV.
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= Machine to machine (M2M)

O 6pog “Machine to machine” avagépetar otnv omevbeiog entkovmvio. oV
EYOuV HETOED TOVC Ol GUOKEVEG YPNOLLOTOIDOVTAG €Vvo KOVAAL emkowvaviag &ite
evovppato gite acvppato. [a va vrdpyel emkowvmvia petald TV GLOKELAOV gival
amopoitntn N xpnon Tov TpoTokdAlov IP ko edikdtepa 1 €kdoomn Ipve SioTi
EMTPEMEL EVaV AP TTOAD PeYdAo apBpud onbéoiuwv d1evbiveemy.

Me 1t ypfion TG TEXVOAOYIOG OTNG YIVETOL EPIKTN M GTOGTOAN UNVOUAT®OV
(ue ta dedopéva mov drafaovtor) amd Evav aisOntipa 6tov evepyomonth anevdeiog,
0 omoilog PEépel AoyIoKO TO omoio pmopel va dtoyelplotel cwoTd To dEdOUEVH AVTA.
Mo tétota emKowmvio 6To TaPeABOV NTOV EPIKTNH UE TN YPNOT SIKTVOV VTOAOYIGTMV
TO 07010 OEXOTOAV TO OEJOUEVA, TO EGTEAVE GE £VOV KEVIPIKO SEIVEr yio oviAvor Kot
petd Eova micm oTov VTOAOYIOTY.

211G HEPEG OGS, ME TN YPNoT ToV TpwTokOALOL IP maykoouing, | emkowvovia
“unyoavng pe pnyovn” yivetor moAd mo ypNiyopa, To VKOAN Kot TAV® amd OAo e TN
YPNOMN TOAD AyOTEPNC EVEPYELQG,.

= Personal Area Network (PAN)

‘Eva diktvo mpocmmikng meployng eivatl éva diktuo 10 OTO10 YPNCLULOTOLEITON
YL TNV amoGTOAN ded0UEVOV HETOED VTOAOYIGTAV, TNAEPOVOV 1 GAA®V YNOLoK®OV
ovokev®V. Ta SiKTLO AVTA XPTCLLOTOLOVVTAL YO TNV EMKOIVOVIOL GCLOKEVMV UETOED
TOVG N TNV EMKOWV®VIN PE TO EVPLTEPO dikTvo (internet).

2y acOppatn Hopen e, M TEYVOAOYio VT YpNollomolel €va amd To
TOPUKATO TPOTOKOAAAL:

I.  Yrépubpeg (IrDA)

ii.  Bluetooth

iii.  ZigBee

iv. INSTEON

v.  Wireless USB
vi. Z-Wave

vii.  Body Area Network

Me 100G mOPOTAVED TPOTOLG EMTLYYAVETOL 1) OKTOMON GULOKEVAV GE
OMOGTAGELS OO Alyo EKATOOTA UEYPL LEPIKA UETPO OVAAOYO LE TO TPMOTOKOAAO KO
TIG GUOKEVEG TTOV YPTGLUOTOLOVLE.

2TV EVGUPLOTN LOPPT| TNG, O TPOTOG SIKTVMOTG EMLTVYYAVETAL GLVIOM®G LE TN
xpNon evovppotev pécwv ortmng to USB 1 to Firewire.

= Wearable Technology
Onwg mpoavagépbnke 6& TPONYOVLEVO VTOKEPAANLO, TO. TEAELTOIN YPOVIKL

Exel epeaviotel o véa “pudda”’ otov yopo ¢ TteXVoAoyiog. O Adyog v TNV
teyvoloyia mov “@opiétar”’. Ot GLOKEVLEG OVTEG €KTOG OMO GLOKEVEG TEAEVLTOIOG

lwavvng MaokAapavog Yehida 14 ano 59



TEI HNEIPOY-2016

TEYVOLOYLOG, TIG TEPIOCOTEPEG POPES AyOPALOVTOL OO TO AYOPAGTIKO KOO KOl GOV
agecovdp podog.

Ot ovokevég avtég ovvdvdlovy povyopd 1N Kémolo GAlo a&ecovdp mTov
“poptétan”’, pe KAamowo pKpoousHnTRpo M okOUN Kot OAOKANPO VTOAOYIOTIKO
ovomnua. Ol OLOKEVEC OWVTEC TEPEYOVV  UIKPONAEKTPOVIKA  VITOGLOTNLOTA,
acOnmpeg 1 Aoyiopko. ‘Etol 1 ikavotnto Toug vo cuvoEovTol 6T SIKTLO KOl VO
OVTOALAGOVY OE0OUEVAL LETOED TOVG N LE TOV SLOYEIPIOTN TOVG, TO KOO1oTA Eva TOAD
KaAo Topadetypa Tov Internet of Things.

Ot ovokevég avtég ovvnB®G YPNOUYOTOOVVTINL Yo KATOWOV Oomd TOLG
TOPAKAT® GKOTOVG:

A&ecovdp podog

AVIVELTNG YOUVOGTIKNG

YV0KEVEG TOPaKOAOVONoNG Yo Kamota Bépata vyeiog
Metpntig evépYELog Kot ETTESOL ETOUOTNTOG
YVGKELT] TOAVUEC OV

Epyaleio mhonynong

2VGKELT] EMKOIVOVING

YVVYVYVYYVYYVY

‘Eva moAd a&loloyo mapddetypo. cuoKeug mov “@optétar” eivon o Google
Glasses. Ta Google Glasses egivor éva eyyeipnuo g etoupiog Google va
dnuovpynoetr éva Cevydpt yvohd to omoion Ba €yovv divovv GTO YPNOTN TN
duvatdmto va PAémel unvopoto 1 GAAeg €wdomomoelg o€ o. 08ovn n omoia Oa
eppaviCetoar 010 TAVED de&1d LEPOg Tov deE1ov Pakol Tovg. Emiong, n cvokevn avt)
StoBETEL KAUEPQ KOl POVNTIKEG EVTOAEG O 0TOlEG divouv GTO YPNoTN TN dSLVATOTNTA
vo. 0(CEL OMOLONTOTE EVTOAN GTO YVLOALGL OMAQ WAGDVIOG TOVG. AVGTLY®OG TO
eyyxeipnua avtd otapdtnoe to 2015 6tav n etopio CTOUATNGE VO TOVAGEL TO
TPOTOTLTO AW TO TPoidv. AEIlel va avapepBel OTL TO GLYKEKPIUEVO TTPOTOV TOANONKE
puoévo oty Apepikr| yopig va mpoAafaivel va gloayfel Kot otnV upOTAIKY oyopd.
"Evog amd Toug Adyoug amotuyiog TOL GUYKEKPIUEVOL EYYEIPNLATOG NTAV {0WG TO TOAD
VYNAOG KOGTOG TOV amoToHVTAY Yo TNV ATOKTNOT| TOVG,.

lwavvng MaokAapavog Yehida 15 amno 59



TEI HNEIPOY-2016

KE®AAAIO 11

Xyeoloon

SERVER_START

TMIN_PASSED
CHECK_COMPLETED

TCP_MSG_RCVD
WEBSOCKET_MSG_RCVD

DECCDER DECCDER
WRITE_MSG_OMN_SCREEN

WRITE_MSG_ON_SCREEN,

UPDATES_DATABASE
WALID_JSON -

™ VALID_JSON

SEARCH_FCR_
DESTINATION_MCE

Ewova 2.1(Adypappa Asttovpylog epaproyng)
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210 Ke@dAoo avtd Ba dovue TV oyediaon TG EQPOPLOYNG TOV VAOTOONKE
Katd ™ dtdpkeln ovTnG TG dSmAwpotikng. H avdivon g oyediaong Oa yivel 10660 o€
E0MTEPIKO EMIMEDO OGO KOl EEMTEPIKO.

1. Eocotepui) oyedioon

H epoppoyn viomolel €vav communication server/message broker mov
VAOTTOLEL QUEIOPOUN OUVIEST] HETOED TOV KPOEAEYKTOV KOl TNG 10TOGEMOOG
dwayeiplong.

=  Communication Server

Apywd €mpemne vo amoQocIoTeL Le TOL VITOAOITO LEAN TNG OUAOOG O TPOTOG LIE
tov omoio Ba yivetor M SIKTOWON HE TNV €KAGTOTE TAEVPA. ATO TNV TAELPA TV
LIKPOEAEYKTOV 1 emkowvavia yivetor pe ) ypnon TCP maxétmv pe t ypron tov
TCP mpwtokdirov. o TV 6o Agttovpyiot TOV SErVer yivetalr acvyypovn xpnon
tov TCP Listener yio v ovtodloyq moAAGV punvopdtov omd moAAohG ypNoTeg
TAVTOYPOVOL.

Amo Vv GAAN TAevpd M EMKOWVOVIN LE TNV IGTOGEAIDO OTOPACICTNKE Vi
yivetw péoom WebSocket mov tpéyer mavo amd to TCP. Tng xar to TCP, 7o
WebSocket eivar connection oriented mov onpaivel 6tt mwpémer vo £ykabidpvoei
oLVOEST TPV TNV avTaAAayn OmOoLONTOTE TaKETOVL. ExTOC amd v emikowvmvia
HETOED TOV SEIVEr Kol TNG IGTOGEAIDNC, 1 EQPAPLOYN VAOTOEL Ko ETKOWVOVIOL LE TN
Baon dedopévov 6mov amobdnkevoviat ta dedopéva twv kOpPmv. H Bdon vionoteitot
ue  Pondeto tov Xammp. Me ) xpion awtov vAomoteitol TG apache server kot pio

Baon dedopévav pe ) xpnon g MySQL.

Kot g dvo meputtdoelg g idape yivetar gpnon tov npmtokoAlov TCP.
"Eva and to kOpla yapaxtnpiotikd tov TCP glvar ) ypnom moptov Yo v ovTaAloyn
TOV Unvopdtov. Yotepa and £pevva 610 Sl0diKTLO OmOPACIoTNKE Va Yivel ypnon
tov moptdv 5020 kot 5030 yw v exdotote mAgvpd. 'Etor {nmnke omd tovg
VeHOVVOVG TG 6YOANG, 1 ameleLOEpmON TV ToptdV avt®dv and to firewall ®ote va
unv gumodifetor n avtaidoyn unvopdtov and avtd.

= Message broker

H epappoyn ektdg amd v emkowovia tov kKOpPov pe v 16T0ceAIdA,
viomotel kot To “message broker” o omoiog amokmdikomolel To. unvouaTo TPV
amofnkevoel ¢ TWEG Tovg ot Pdon N To AmooTEIAEL Omd TNV 16TOGEAdO GTOV
ekdotote KOUPo.

Apyikd €émpeme vo OploTEL MOl OPYLTEKTOVIKY] UnvOpotog 1 omoia O
YPNOUOTOI0vVTOY T060 0mtd Tov broker 6co kat and tovg KouBovg mov Bo cuvdedTAY
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oe ovtov. ‘Yotepa omd OpKET £PEUVO  OMOPOAGIOTNKE Vo ypnoyomomdel n
apyrtektovikr] Tomov JSON. H apyitektovikn ovt NTay DVAOTOMGIUN oo T YAMGGO
TPOYPOUUOTIOHOD TIOL ypnolwomombnke otov broker oAld koi amd avthy 7oL
ypnoporomOnke e kopPove. To pvopa mov Bo Ttaparappavel amd Toug KOUPoVG

Oa eivar TG popenc

{
“NodelD”: “00:11:22:33:44:55”,

“Type”: “ControlSensor/Sensor”,
“Humidity”: <int>,
“Temperature”: <int>,
“CoolantTemp”: <int>,
“OnOff”: <Boolean>,

“HiLow”: <Boolean>,
“msgCount”: <int>

= NodelD: Tavtdétra Tov ekbdoTtote KOUPBOL

=  Type: Tonog tov amoctoréa (kOpPog 1| 16TtoceEAdN)

= Humidity: T vypaciog mov petpite

=  Temperature: Tyun Beppokpaciog mov petpdte

= CoolantTemp: Twn Oeppokpaciog Tov vepod Tov Epyetat amd To AEPnTa
= OnOff: MetofAnt mov eAEYYEL TNV EVEPYOTOINGT TOL AVEULGTHPA

= HiLow: MetafAntr mov eEAEYYEL TV TOYVTNTO TOV AVEULGTIPA

= msgCount: AptBpudc pnvopatog mov otaidnke amd tov Koo

H epappoyn votepa Ba otédverl Eva pnvopo g Lope1g

{
\Check\:true,

\msgCount\:msgCount

by

Onov msgCount givar aptBpog tov punvopatog mov tapéiafe and tov KOupo dote va
yiver n emBePaimon maporafrg Tov unvoLaToC.

Metd ™V amok®otkomoinon Tov UNVOUATOS Ot TIHEG amodnkevovion otn Pdon
dedopévemv mov glvar cuvoedepnévn n gpapuoyn. o v xotackevn ™G Paong
eméxOnke n YAwooa MySQL. To cdotnua mov meptlapfavel tov apache server mov
xpnooromdnke yio va vrootnpydel n Pdorn dnpovpynonke omd Tov cuvadepPo K.
[Mavtaln I'pnyopro o¢ pépog g dmimpatikng tov. Iop’ 6Aa avtd Ba avagepbodpe
TEPIANTITIKA GTNV OPYLTEKTOVIKT] TG PAoNC.

H Bdon amoteAeitoan amd Vo mivaxeg, tov mivako clients kot tov mivako
temperatures.
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php

Mpoocgata Ayatinuévol
= Néa
+.{ 4 cdcol
|
=1 |4 hvac
{_ 2 Néo
+_l# clients

I
+_-ls temperatures _

+  information_schema
I

+ 3 mysql

|

+| | 4 performance_schema

+| o) phpmyadmin
+. | 4 test

+_ | webauth

Ewova 2.1.3(Andkoppa Baong)

Ytov mivaka clients siodyeton kabe KOUPOG TOL GLUVOEETAL GTNV EQAPUOYN
puévo pior eopd evNUEPM®VOVTOG TIG TIHES TOL KABe @opd mov otédvel unvopo. Ot
EYYPAPEG TOV TivoKe OLTOV YPNGUYLOTOOVVIOL Yol TNV KOADTEPT Olayeiplon Tov
GLGTNLLOTOG OO TOV SLOYELPLOTY).

O mivaxag clients nepiéyet to e&ng media

210V

ID : Tavtétra koépupov

IP : IP amd v omoia mapainednke 1o televtaio punvopo
Port : TI6pta and tv omoia mapainednke to televtoio wijvopa
Nickname : Ovopo koppov (divetor pEcm 16TOGEAIDAG)
Temperature : Ty Oeppokpaciog

Humidity : Ty vypaciog

Time : Qpa maporafnc tehevtaiov pnvouaTog

State : Katdotaon koppov

Userstate : Katdotaomn mov £xet IntnOel and 1o ypnom
Fan : On/Off

Season : Winter/Summer

Usertemp : ®gppokpacio mov &xet {ntnbel and 1o ypnot
Fluidtemp : ®gpupokpacio vepod Aépnta

Nodestate : Online/Offline/Obsolete

nivako temperatures swsdyovtal ot THEG OAMV TOV UNVOUATOV TOV

épyoviar omv epoppoyn. Ot eyypapés mov mepléyovtal oTov mivake ovtd Oa
YPNOUOTOIOVVTOL Y10 GTOUTIOTIKEG OVOADGELS TV KOUPWV.

O mivakag temperatures mepiéyet o e€ng meodia:

Serial : ApOuog eyypoenc (AvEwv ap1Budc)
ID : TavtoétTo KOUPOL
Temp : Ty Ogppokpaciog
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= Humidity : Ty vypaciog

= Time : Qpa moporafng televtaiov uMvoLOTOG
= FluidTemp : Oeppokpacio vepod Aépnta

= State : Katdotaon kopupov

=  Fan: Toybvtto avepuostipa

2. EEotepuxn) oyediaon

H e&mtepikn oyediaomn g epapproyng mepthapPévet Ta xopaKTnPIGTIKA VA
oV avtihappévetat o xpnoe.

H epoppoyn mpoypappatiomke oe yhdooa mpoypappatiopod C#. o v
vAomoinon ypnoporomdnke to mepiariov avantoéng Microsoft Visual Studio 2010.
H yA®oca avt) emtpénel va ypnoLoTOMGOVHE OAL TO EPYUAELD TOV ATOPUGICOLLE
0Tt Ba YPEIGTOVUE OTNV EPAPUOYT] OLTH. XTO EMOUEVO KeEQAAoto Oa yivel mo
EKTETAUEVT] OVAALOT TOGO GTNV YADGGO TPOYPUUUATICHOD 0G0 Kot TO TEPPAAiov
avamTuEnG.

Me v ekxivnon tng €QOpPUOYNS O OOXEPICTNG EXEL TN SLVATOTNTO VO OEL
éva Topdbvpo 610 61010 avaypdovTal OA0 Ta UNVOLOTO TTOVL £pYovTal o€ avThy. Ta
UNVOLOTO. TUTTOVOVTOL LETO TNV amoBNKELGN TOLG ot PAOT KoLl LE TN LOPPT TOV
eldape oty apyn tov Kepaiaiov. H epapuoyn amopaciotnke pe tnv ekkivnon g va
TPEYEL OE EAUYLOTOTMOINUEVY] HOPPY KOl £mETA amd EMAOYN TOL YPNOTN Vi
EMOVAPEPETOL GE PEYIGTOTOMUEVO TTapBupo.

Customize...

F— 0 5:09
ENOBES 2R R D e 5 smme

L

Ewova 2.2.1(Ewovidio epopproyng ot Yo epycreiov)
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£ Hvac Server =
Number of clients connected—>0

Ewoéva 2.2.2(Interface epappoync)
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KED®AAAIO 111

YAomoinon
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1. Thdooa mpoypappaticpov C#H Kol TPOYPOUNATIOTIKO
aepipairov Microsoft Visual Studio 2010

Mo v vidomoinon g &eapuoyng ypnowomombnke mn  yYA®oco
npoypappotiopod C# pe m ypron tov npoypappotiotikod nepifarlioviog Microsoft
Visual Studio 2010.

» T'A@oca mpoypappotiopod C#

H yAdooa mpoypappoticpuod C# sppaviotnke otig apyég tov 2000. Eivon o
OAOKANPOUEVT]  OVTIKEILEVOSTPAPNS YAMGGo mov Paciletor ot Onpovpyia
Aoyiopkov pe tn xpnon “.Net Framework”.

To ovopo “C Sharp” givor gumvevopuévo amd T HOLOIKN onueimon O6mov M
dteom ovpPoirilel 0tL 1 vOTa oL eivar ypappévn mpémel va oty tel £vo MpTOvVIo To
ynid. Katt avtictoyo ovuPaiver kot pe v C++, émov to “++” cvpPoriler 611 N
petafint mpénet va etvan emavénuévn katd 1. To cdpporo g dieong potdlet emiong
pe v évoon teccoapav “+7’ | kdtt 10 omoio vmovoel OTL M YA®Goa avt givol
emovénon g C++.

H C# ¢yt ep1d ekdd0e1c, Ko ke o vrootnpilel emmAéov Aettovpyieg amnd
mv wponyovuevn . H televtaia éxdoon (C# 6.0) kxukhopopnoe tov TovAo tov
2015 xou vroompiletar and 1 Piprodnkeg .Net Framework 4.6 xoi tmv ékdoon
Visual Studio 2015. H gpappoyn €xel mpoypoppotiotel otnv ékdoon C# 4.0 pe myv
vrootpiEn tov .Net Framework 4.

H C# avadeiybnke amd tov opyaviopd Popularity of Programming Language
®¢ M MUOPIAESTEPT YADGGO TPOYpoppaTicpod 2012 evd avt) T GTyun KAtéyet Ty
omn B€om oTIg MO INUOPIANG YADGGEG TAYKOGUIMG, GOUQMVO e ToV opyaviopo IEEE.
Mmnopet va unv givol 1060 OnUOeIANg avt T otiypn 6rtmg n Java 1 PHP aAld eivan
OLUVEYDC OVOTTUGOOUEVN] HE OPKAOS aLEAVOLEVO KOO KOl OVOUEVETOL VO
KLPLOPYNOEL TOL EMOUEVA YPOVIL.

Mepikd omd o KOPLoL TAEOVEKTAIATO TNG Elvat ATt givan :

= Tlapéyel dueon mpocPaocn oe tepdotieg PAodNkeg kKAdcemv tov .Net
Framework

»  Ta wdvto ot C# eivon avtikeipeva

= EbdxoAn otn pabnon

= Built-in functional programming capabilities

= MeydAn kowdtnrta mov pmopel va e fondnocetl o onoladnmote amopio
1 TpOPANLLOL

» TIpoypappatietiké mepifdriov Microsoft Visual Studio

To Microsoft Visual Studio eivor éva evoopoTOUEVO TPOYPOUUATIOTIKO
nepiBdrdlov g Microsoft. Xpnowonoleitar yioo v avamtuén e@apuoy®v yo. To
Windows olAd kol Yo 16TOCEAIDES, €PAPUOYEG OLUOIKTOOV Kol OLUSIKTLOKES
vanpeoiec. H mpd £kdoom tov mepfdAiovtog avtov kKukAopopnce to 1997.
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H onpepwvn tov Visual Studio nepiéyer évav code editor kon évo debugger mov
EMTPEMOVV GTO YPNOTN VO TPOYPUUUATIOEL GE GYEOOV OTMOLOONTOTE YADGGO OVTOG
emBopei. To Visual Studio éyel 10 evoouatouéves Tig

= C

= C++(Visual C++)

* Visual Basic .NET

=  C# (Visual C#)

» F# ("Exdoon Visual Studio 2010 1 uetayevéotepn )

Mo v vroopién TeplocoOTEP®Y YAOCOHV OTMG Ot

= Python

* Ruby

= Node.js

= M

= XML

= HTML

= JavaScript
= CSS

[Tpéner va yivel eykatdotaon Biprlodnkov yopiotd. ['a v eykoatdotacn tov
enektdoev avtdv 1 Microsoft npovpynoe to NuGet. To NuGet givar éva gpyadeio
TOV EMITPENEL GTO YPNOTN TNV EVKOAN avalnTnomn Kol EYKOTAGTOCT TOV EMEKTAGEDV
QVTAOV.

Solution Explorer -

_g Selution ‘form_mkl' (2 projects)
- _E form_mkl
> [=d] Properties

=l References

Add Reference... pp.config
Add Service Reference... ron_mikl_TemporaryKey. pfx
oriml.cs

=] Manage MuGet Packages... )
packages.config

=

Ewova 3.1.1 (Enhoyn NuGet a6 Solution Explorer)
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A new version of NuGet Package Manager is available. | Show Details l

Installed packages
Online
nuget.org

Updates

Each package is licensed to you by its
owner, Microsoft is not responsible
for, nor does it grant any licenses to,
third-party packages.

[stable Only

. ] Sort by: [Most Downloads

EntityFramework
Entity Framework is Microsoft's
recommended data access technology for n...

Json.NET
Json.NET is a popular high-performance JSON framework
for NET

Bootstrap CSS
Bootstrap framework in CSS. Includes fonts and JavaScript

jQuery
jQuery is a new kind of JavaScript Library.
jQuery is a fast and concise JavaScript Library that simplifies...

WebGrease
Web Grease is a suite of tools for optimizing javascript, css files
and images.

Microsoft HTTP Client Libraries
This package provides a programming interface for modern
HTTP/REST based applications.

Micrncnfé ACD NET Wah APT ) )
12 3 450>

Ewova 3.1.2 (NuGet Interface)

Don't show again | b 4

Search Online p‘

Created by: Microsoft
Id: EntityFramework
Version: 6.1.3
Last Published: 10/3/2015
Downloads: 18337833
License

View License
Project Information
Report Abuse
Description:
Entity Framework is Microsoft's

recommended data access technology for
new applications.

Tags: Microsoft EF Database Data O/RM
ADO.NET

Dependencies:

No Dependencies

2. Emmiéov prpiodnkeg mov ypnoypomomOnkay oty e@appoyn

= JSON (JavaScript Object Notation)

Mo v apyItekToviKY ToV UNVOLATOG OTIMG AVOPEPONKALLE KOl GTO
TPONYOVUEVO KEPALOLO, ypnoipormomOnke 1 PAobnkn JSON. To JSON eivar
OPYLTEKTOVIKN TTOV £YEL EAOPPLA LOPON KO ETLTPETEL TV AVTOALOYT) OEOOUEVAV.
Booileton oty yAdooo tpoypappatiopod JavaScript. Eivatr ebkolo yio tov avBpmmo
va 10 O10BACEL KO VoL TO YPAWEL KOL Y10l T WIY0VT] VO TO OVOADGEL KOl VAL TO TTOPALYEL.

lwavvng MaokAapavog

Ewova 3.2.1 (JSON Object)
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= MySQL

INa v vAomoinon g emtkovmviag HeTa&d epapuoyns kot faong dedopévev
ypnoporomOnke 1 Piprodkn MySQL. H MySQL npotogppaviotnke ota péca
otng dekaetiog tov 90” and v Oracle Corporation. Akoun Kot ciuepa amoteAel Eval
0o TOL O TTOAVYPTCLUOTONUEVE GUGTHATO SLOYEIPIONC OYESLOUKDOV PACEWV
OEJOUEVMV, LETPAOVTOG TEPLGGOTEPES amd 11 EKOTOUUVPLO EYKATOCTAGELS.

=  Fleck

H mo 6bokoln emaoyn frav avt) ™ BipAodnkne mov Oa vAomoiet Tov
WebSocket Server yia tnv entkowvavia pe tnv 16toceAida. ' Tnv vAomoinon evog
WebSocket Server vrapyovv apketéc Pifiodnkeg drabéoiues. Mepikéc omd avtég
elvat:

= Fleck

= SignalR

= AlchemyWebSocket
= XSockets

= Microsoft.WebSocket
= SuperSocket

Emiléybnke n BiPpriodnkm Fleck 16t rav 1 mo edkoAn otny yprnon xopig va
yperdleTon moAAEG amantnoelg omd to svotnuo. Eva and ta factkd petovektiuoto
™G etvon 6Tt dev glvat apKeTd TAPAUETPOTOMGIUY. ZE GAAN TepinTmoT avTd Oa T
apKeTa peydlo mpdPANUa 10Tt TOPOVGLALEL OPKETE KEVA OCQAAEING. TNV TEPITTMON
Log OLMG 1) EPAPLOYN TPEYEL GE TEPUATIKO EVTOG TOL OIKTVOV TNG GYOANG
amoKAElOVTOG QVTOV TOV Kivouvo.

3. AvaAvo1 GUVOPTNGEMV EQUPUOYNG

Me v ekkivnon g €@apuroyng evepyomoteitonr 1 dwadikacio mov dnpovpyet to
napdbvpo. Apéomg dnimvovtor ov global petafintéc kot xodeitor 1 Swwdikoocio
Server().

= Server()

H dwdikacia avt evepyomoiei tov TepListener kon tov WebSocket Server.

private void Server() //Functions that creates both the TcpListener and the
WebSocket Server

{

this.msplistener = new TcpListener(IPAddress.Any, 5020); //Creates TCP
Socket Listener for port 5020

this.listenthread = new Thread(new ThreadStart(ListenForClients));
//Creates a new Thread for every new client

this.listenthread.IsBackground = true; //Runs all threads on backround

this.listenthread.Start(); //Starts the thread

ListenFromWeb(); //Calls ListenFromWeb function

Timer(); //Calls Timer Function
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H evtoA this.msplistener = new TcpListener(IPAddress.Any, 5020)
onuovpyet évav TCP Server mov axovel oe OAeg TIg dabéaipeg devbovoelg IP tov
VToAOY1oTH Ko oty mopta 5020 mov £yovpe dNAmaoel 6TL Bo Tepvhve TaL uvopaTo
nov Ba avtaALdccovTal pe Toug KOUPBouG.

Mo v xoAdtepn Olayeipion ¢ emkowvoviog NG EQOPUOYNG HE TOVLG
KOuPovg, mpémel va yivetar acOyypovn xpnon tov Tcplistener étol dote avty va
umopel va dgytel unvopato amd 0TolovONToTe KOUPO GE OTOIONTOTE YPOVIKT CTLYUN.
' avtd Aowmodv yivetar n xpnon vnuatov. Me v evtoln this.listenthread = new
Thread(new TheadStart(ListenForClients)) onuiovpyodue évo vipa yio kabe véa,
ovvdeoN KOUPOL oTNV gpaproyn Kot ovTd dtyelpiletar T cvvdeon péypt va Kieioet

N EQAPHOYT.

‘Emeto. xodeitor 1 dwdwacion ListenFromWeb 1 omoia evepyomotel tov
WebSocket Server kai dwoyepileton to. pnvOpoTo OV OVTOAAGGOOVTIOL WHE TNV
16T0GEADA.

Télog, kadeitar 1 dwadikacio TiIMer mov evepyomolEl T0 E6MTEPIKO POAOL Yia.
TOV EAEYY0 TV KOUP®V.

Server Start

CExxivparn mpslistener

SO20

w

Server 3030

w

EKKIVITan
Timer

h

Arnuiouoyic
Hashtable

Ewéva 3.3. 1(Atdypoappio pong Le TNV eKKiviom TG EQOPLOYNS)
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= ListenForClients

Apéowg petd v kKAnon g dwdikaciog Server, koAeitor 1 dadwkocio
ListenForClients. H dadwkacio avty eivor vrebbovvn va dayeiprotel kabe véa TCP
OVVOEDT).

private void ListenForClients() //Function that handles every new connection on
port 5020

{
this.msplistener.Start(); //Starts the mpslistener

while (true) //Never ends until the Server is closed

{
TcpClient client = this.msplistener.AcceptTcpClient(); //Waits for

a client to connect

Thread clientThread = new Thread(new
ParameterizedThreadStart(HandleClientComm)); //Creates a new thread to handle
connection with the connected client

clientThread.Start(client); // Start very new Thread

}

Mo v coot Aettovpyio TG EQapULOYNS, TPEMEL O Server va pmopel va dgytel
unvopata acHyypova. To TpoPANHe cLTO TOPOVGIAGTNKE APYKA GTIV DAOTOINGT TNG
epappoyng otov dokaldtav 1M avtordayn unvopdtov pe touvg koppovc. H
avToAAayn Otov NTov HOVO €vag KOUPog cuvdedepévoc GTo SErver Agltovpyovoe
cwotd. Otav Opmg cuvdedtav kat devtepog kOUPog Ba Enpene mpmdTa va KAeioel 1
TCP 60vdeom tov TpdTOL Yol v UTOPEGEL VoL AVTOAAGEEL UVLLLOL LLE TOV OEVTEPO.

While server is on

New TcpClient

Creates new Thread
for every new
connection

Starts Thread

Ewoéva 3.3.2 (Awdypappa ponig ListenForClients Function)

Mg mv EVIOM Thread clientThread = new Thread(new
ParameterizedThreadStart(HandleClientComm))  &MuOLPYEiTOL £vol VEO VIUO 7OV
Swyepiletan ywprotd Kabe véa obvoeon pe Evav kopupo. Kébe popd mov ektereitar n
EVTOAM avTN, kKaAeital ecmtepikd ¢ 1 dadikacio HandleClientComm.
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= HandleClientComm

H dwdwasio avt) eivon pio omd 11 mo Pacikég d1a01Kacieg TV EQOpUOYNG.
Eivar vrevBovn yia v dwayeipion g emkowvoviag petalld kOuPov kot epapuoync.
Ext0¢ amd v dtayeipion g emkovmviag, E0OTEPIKA TNG O1dKAGTNG VTG YiveTon
OTOKMOIKOTOINGT TOV  UNVOUOTOS 7OV EPYETOL OTOV SErver kot kKoAoOviol 1
avtioTtoryeg dtadikacieg mov Ba o amobnkeboovy oty Pdon.

NetworkStream clientStream = tcpClient.GetStream(); //Creates a unique
NetworkStream for each client

Me v mapondve evtoAr] dnuovpysitar €va kavaAl emkoveviag yuo Kabe
KOUPo mov cvVoEeTal GTO SErver. 1o KOUUATL KOJKo, Tov akoAovOel ¢aivetal M
OTTOKMOTKOTTOINGT TOV UNVOUATOG KO O TPOTOG LE TOV OO0 1| EPAPLOYN TOUPVEL TIG
TANPOPOPiES amd aVTO.

var obj = 3JToken.Parse(result); //Creates a new JSON object
with the message before parsing
Jobject o = 3JObject.Parse(result); //Parses the message and

saves it to Object "o
string NodeID = (string)o["NodeID"]; //Gets the NodeID from
decoded message

o va yiver mo ocwot 1 emKowvmvia TG €POPUOYNG HE TOLS KOUPOLG
amogaciotke va yivetor amobnkevon tov (evyapiov NodelD, NetworkStream oce
évav mivaka Omov Bo ypNCIUOTOOVVTAL Y10 TV OTOCTOAN] UNVUUAT®V TPOG TOVG
koppovg 6tav avtd {nndel. Apywcd n amroctoln and Tov Server otov Kopupo ywvotav
AmOCTEAAOVTAG UNVLHO 6€ OAOVG TOLg KOUPoug kot o kOpuPog amopdocile ov TO
pvopo Tpooptlotav Yy avtdv N Oxt. Avti n AVon MoV To €VKOAN VAOTOUWGUUN
0AAG 0ev TPoOoPILOTAV YloL LEYOAO GUGTHUOTO. XTO KOUUATL KOJKO TOL akoAovBOet
Aotov PAETOLE TOV EAEYYO TTOL YivETAL GTOV TTivaKo GV vrTdpyet n eyypaen NodelD.
Edv vmdpyet kaver evnuépoon oto avtikeipevo NetworkStream. Edqv oyt dnuovpyel
po véa €yypoen Kot amrodnkevel Kot Tig 000 TUHEC.

if (node.ContainsKey(NodeID)) //Checks if NodeID exists on the

Hashtable
{
node[NodeID] = <clientStream; //If yes, updates the
NetworkStream
}
else

node.Add(NodeID, clientStream); //If not,add a new 1line
with NodeID and NetworkStream

}

‘Emerta. yivetar éleyyog and g petapintig “type” av £xer tqv tiuq “Control
Sensor”. Edqv 1oybet 1 mponyovpevn cuvOnkr, tOTe GTEAVEL O WVLUO TTOL E€XEL
péoa tov apBpud tov punvOpaTog mov €oTelle €Tol ote va yivel emPePaiwon
napddoons. Edv dev yiver n emPePaimon, o kOUPog EavAcTEAVEL TO PRVLLLOL.

if (NodeType == "ControlSensor") //Checks if NodeType ==
control sensor

{
StreamWriter sw = new StreamWriter(clientStream); //Creates
a new stream writer obj
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nowy
eived

n,n

sw.Write("{" + "\"Check\"" + : +  "true" +

"\"msgCount\"" + ":" + msgCount + "}"); // Replies with the msgCount that rec

the message
sw.Flush(); //Sends message to node

MNew MNetworkStream
for every client

Get Message

Parse Message

Mode exists on
Hashtable

Mo

¢ v

Nlon;fll-tD Updates
Netwark Stream Network Stream

k4

Sends msgCount
to MCE

k4

Inserts Data to
temperatures

Inserts/Updates
Clients

‘Writes message to
app window

Ewova 3.3.3 (Awdypappoa porg ovvaptnong HandleClientComm)
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e Ewayoym ocdopévov TN Baon (InsertTempSQL :
InsertUpdateClientSQL)

H swoayoyn doedopévov ot Pdaon yivetar kdBe @opd mov €pyeton KAmTOl0
uqvopo oto server. T'o v oamofnkevon tov SeSOUEVOV YPNGUYLOTOIOVVTIOL Ol
ovvaptioelg InsertTempSQL xan InsertUpdateClientSQL. Onog avapépetar Kot 6To
OVOLOL TOVGC M TPAOTN E1GAYEL LOVO TIUEG oTOV Tivoka temperatures evo 1 devtepn
eAEYYEL OV VTLAPYEL O KOUPOG otV Paon TPy e16ayet TIg TIHEG o€ avTiyv. Edv vrdapyet
TOTE EVIUEPDVEL TOV TTivaKa, AV OYL TOTE ELGAYEL EK VEOL TIG TIULEG.

Kot 6115 600 mepuntdoelg o TpOTOG e TOV OTOi0 YIVETOL 1) ETKOWV®OVIL LE TNV
Baon ivar o 10106,

Apyika opiletar 1 dwadpoun mov Ha akoAovOnbei yio v enkovovia. Me tnv
Tapakdt® eviodn opiletorl og po petafAntn string to povomdtt. Opiletal otnv apyn
n tonobeoia, émetta to dvoua ¢ Pdong kot téhog To username kot password. Xtnv
TEPIMTOON HOG OUMS OEV XPNOILOTOLEITAL KATO10G KMOTKOG OTOTE TO TESIO AT PEVEL
KEVO.

String str = @"server=localhost;database=hvac;userid=root;password=;";

‘Emerta pe ™ yxpnon G  €VIOAG  “MySqlConnection con = new
MySqlConnection(str);” Ompiovpyeitor 1 ocvvdeon pe ) Pdon kot EMETO PE TIC
SVTOMZQ MySqlCommand update = new MySqlCommand(updateQuery, con); n
MySqlCommand insert = new MySqlCommand(insertQuery, con); Yivetal 1 avticToym
evépyela ot Paon.

A&ilel va onuewmbet 6T N emkowvovia pe v Paon dev givar povVIpa avoryty.
Avotyet kdBe opd mov KoAeitor KAmow amd TIC TOPATAVED OlAOIKAGIEG Kol KAEIvEL
APECMG UETA TNV EKTELECT) TNG EVTOANG EIGAYMYNG OEOOUEVMV.

Connects to
Database

NaodelD
exists

b d

Inserts values Update values

Ewova 3.3.4(Awdypoupa pong InsertUpdateClientSQL function)
e ListenFromWeb

Me 1 Odwdwacioo ListemFromWeb vlomoteiton 1 obvdeon petady
10T0GEAID0C Kot epaproyns. Onwg mpoovaeépbnke oty apyf] Tov KePoAaiov 1M
vAomoinon yivetal pe tn yprion g PPrrodrkng Fleck.

Onwc o TCPListener étor xow o WebSocket server “axobdel” oe Oleg Tig
dwbéopeg IP tov teppaticod. O dedtepog Opmg akovel otny mopta 5030.
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var server = new WebSocketServer("ws://0.0.0.0:5030");

Me 1t ypnon ¢ mapomdve eviolng omuovpyeitar o WebSocket server.
‘Emerta pe ) xpnomn g evroAng server.Start exkiveiton n Asrtovpyia tov.

socket.OnMessage = (message) =>

Me v mopomdve eviod Aaupdvetonr €vo Vol amd TNV 16TOGEMOO.
"Yotepa 1o punqvopo edéyyetar ov eivor “valid JSSON”. Av vau, kodeitar n dwedikooio
SendToClient kou otélvetor uRvoua 6TnY 16TOGEASO OTL TO PNVLLO TOPAANPONKE.
Av Oy, OTEAVETOL UVLHO GTNV 10TOGEAD OTL TO pMvopa oev givorl £ykvpo. TErog
TUTMOVETOL TO VOO GTO TOPBEOvPOo NG EPAPLOYNC.

Get Message
from webpage

S

Yes

!

Sends message
to MCE Client

l

‘Writes on screen
Invalid Message”

l

Sends Message Sends Message

"All good” Invalid Messag
to Webpage to Webpage
-+

‘Writes Message
an app window

k )

Ewova 3.3.5(Awrypappa pong ListenFromWeb function)

e SendToClient
H dwdwacio aut) apyikd amokmdouonolel to uqvopa mov AMednke and v
totocehida. ‘Emeita dnuiovpyel o ovvdeon pe t Paon kou tov wivaka clients kot
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evnuepovel ovtov pe Tig véeg Tipés. Emerta vmapyer évag €leyxog otov omoio
eAéyyetal o TOTOC TOL UNVoUaToC. Av 0 TOmog Tov unvouatog sivar “WebbAll” tote
onpaiver 0tL o ypnomg BéLel va kieioet 6Aovg Tov dabécipovg kopPpove. I' avtd
Kaigiton 1 Sodikacio Sleeptime ko evnuepdvetan o mivakag clients otov émoto Aot
ot kouPot pe katdotacn online yivovtat avtépata offline. Av o tomog Tov unvopatog
eivon “Web” tote kaheitou ) dodikacio Echo.

Farses
JSON message

Connects to Data
Base and Updates
Clients Array

Mo
Calls Sleeptime v

Sends message
to designated client

Update Client array
Set Userstate=True

Updates Data on
clients array

Ewova 3.3.6(Audypappa pong dwadikaciog SendToClient)

e SleepTime
H dwdwoascio avt) otédvel Evav cuykekpipévo THTO UNVOUATOS 6€ GAOVS TOV
KouPovg mov givar dtbéoipol oto Hashtable.

e Echo
H dwdwacioo Echo Aertovpyei pe mapopolo tpémo ommg m Sodikacio
Sleeptime. Mévo mov oe avtf v mepintwon yivetar éleyyog tov NodelD mpwv
emleybei to NetworkStream oto 6mowo Oa otodrel to pvopa. Edv to NodelD tov
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KouPov mov ndnke dev vrapyel oto Hashtable tote tvadverar pvopa oty 66ovn
TOV Y10 VO EVILEPDOEL TOV SLOYELPLOTY.

Checks Hashtable
for ModelD

ModelD Exists Ma

Yes

h 4

Creates new Netwark
Stream with Writes Message
MetwarkStream value '"Mode not found”
of MCE

Ewova 3.3.7(Awdypopupa pong Echo function)

e Timer
H dwdwacia avt ypnotponotel £va e6OTEPIKO POAOL TOL VTOAOYICTN YO TNV
Kataypagn xpovov. To poAdt avtd petpdet £yl mepiodo Eva Aemtd. Me 10 mépaG TG
nepLodov kaeitan 1 dadwkacio Check. Yotepo pundeviletor to pordl ko Egkvdet
amd TV apyn.
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Start

b

1 mim
passed

.

Calls Check

.

Reset Clock

—

Ewova 3.3.8(Awdypopupa pong Timer function)

e Check

H dwdikacio avt kodeitor ka0 popd mOv OAOKANPOVETAL [0l TEPI0OG TOV
Timer. H dodikooio ot givor vrebbovvn va anoeacicetl motog koppog ivar online 1
offline, cuykpivovtog 1o ¥pOVo TOL TAPAAPONKE TO TEAEVTOIO UAVLUA LE TNV GTIYUN
OV KOAECTNKE 1| Ol001KAGia.

Apywcd n dadikacio cuvdéetar ot Pdomn kot emléyel 66ove KOUPovLg Eyovv
Kotdotaon online. ‘Emetrta eléyyert 10 ypdvo mov mopoingdnke tedevtaio @opd
pvopo ard Tov KOUPo avtdv Kot apotpel T yPOVIKY| GTIyUn omd TNy dpa Tov YiveTot
o ékeyxos. Eav m dwpopd tovg elvar peyoadvtepn tov oVO Aemtdv TOTE YiveTon
avtopata evnuépmaon otn Paon kat o kOpPog sivar mréov offline. Edv 1 dtopopd tovg
gtvat pikpotepn Tov dHo Aemtdv tote KaAgitor 1 dwdwkaoio TempCheck mov givar
vevBovn yu tov €heyyo Aettovpyiog tov kouPov. Téhog xareiton m dadikacio
Conclients n onoia givor vIEHOLYN Y10 THY EVNUEPOOT TOV SLOYELPLOTT Y10 TOV OPLOUO
TOV EVEPYDOV KOUP®V.
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Connects to
Database

i

Selects Time,ID
where State=online

Time diff=2mins Yog

Mo
l |
Calls TempCheck Update

state=offline

* J

Calls Conclients

Ewodva 3.3.9 (Awdypappa porg Check function)

e TempCheck
H ddwcasio avt) givar vredBovn yuo tov Edeyyo Aettovpyiog TV evepydv
KOuPov. Apyikd yiveton pia avalrtnon ot Pdon kol emA&yovror ot kopupotl Tov M
Kotdotaon mov éxel (nnbei and tov dwayeplot) v avtég eivar false (va eivon
avorytog). ‘Emetta yiveton éheyyoc tng Tung Season yia tov kopPfo oavtdév Kot
ocvykpiveton 1 Beppokpaocia tov pe ) Beppokpacio mov £xel {ntnoeL o xpNoING.
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Connects to
Database

Selects onling IDs
where
userstate=false

L J

S'-,-stemtemp% Yes

a = o —
~\Ves season=summer Mo

Systemtemp=usertemp

Sends Message
to close the fan

Y

i

Sends message to
open the fan

Ewoéva 3.3.10(Adypappo poric TempCheck function)

e Conclients

H dwdwacio oot elvar n vrevBovn yia v evnuépmon Tov YpNoTn GYETIKA
pe tov aplud tov evepywdv KOuPov oto cvotnpo. Apykd 1 Stadikacio ovty
dnuovpyet pia ovvdeon pe 1o Phon dedopévav. Encita edéyyetl Eva-éva ta NodelD
Kot EAEYXEL TV KOTAGTOOT TOLg 6N Pdon. Av givar online av&avetatl to TAn0og Tmv

kOuPov. Téhog Turdvel To TANB0C TV KOUP®Y 6T0 TAPABLPO TNG EPAPLOYTG.
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ConncectedClients=0

h 4

Connects to
database

k4

Searches every
ModelD on
Hashtable

If nodestate=online

Yes
! |
Writes
ConnectedClients++ ConnectedClients on
app window

Ewova 3.3.11(Awrypappa pong Conclients function)

H epappoyn mepiéyet eniong Tig:
=  OnFormClosing

= OnResize
= Show_form_Click
= Exit_Click

ot omoieg etvar vVIEHOLVES Y1 TIG EVEPYELES TOV TTOPABVPOV TNG EQAPLOYNC.

A@ov oAoKANP®OEL N ATOCGEOALATOOT] TOL KdOWKA. Anpovpyndnke éva véo
project puéca oto oM vVdpywv to 67010 Ba pag eEdyet Eva apyeio setup.
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KED®AAAIO 1V

Eyxatdotaon
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1. Eykoatrdotaon

[Ma v cmot gykaTdoTaon TOv TPOYPAUUOTOS YPEWGLETOL TO TEPUATIKO VO
éyel Aoyiopuko Microsoft Windows Vista 1) vedtepo kabdg Kot va £yl €yKaTESTNUEVO
1o mokéto .NetFramework 4.0 1 vedtepo.

[Na va exkivnBei n eykatdoTacn Kavove OImAO KAK oty To €1Kovidlo setup.

Apéong exkveiton o windows installer.

rj@‘;] Hvac (= =

Welcome to the Hvac Setup Wizard

The installer will guide you through the steps required to install Hvac on your computer.

WARNING: This computer program is protected by copyright law and intemational treaties.
Unauthorized duplication or distribution of this program, or any portion of it, may result in severe civil
or criminal penalties, and will be prosecuted to the maximum extent possible under the law.

Bac Next >
—
Ewova 4.1.1
rﬁl Hvac =|E] % ]
Select Installation Folder =
oG

The installer will install Hvac to the following folder.

To install in this folder, click "Next". To install to a different folder, enter it below or click "Browse".

Folder:
C:\Program Files (=86)\T eiep Hvac DevelopersiHvach Browse...

Install Hvac for yourself, or for anyone who uses this computer:

(©) Everyone

@ Just me

[ Cancdl | [ <Back |[ Ne> |

Ewéva 4.1.2 (Emioyn dtadpoung amodnkevonc)
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(ﬁ Hvac l=|E] X )
Confirm Installation =

The installer is ready to install Hvac on your computer.

Click "Next" to start the installation.

l | Cancel || <Back | [ Net> ]‘l

Ewova 4.1.3 (EmBePaimon eykatdotaong)

ﬁ‘ Hvac =

Installing Hvac L

Hvac is being installed.

Please wait...

1

Cancel Iz Back Il I Next >

Ewova 4.1.4(TTp6odog eykotdotacng)
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rﬁ’ Hvac ‘,‘:’,, i ,“
Installation Complete v

Hvac has been successfully installed.
Click "Close" to exit.

Please use Windows Update to check for any critical updates to the .NET Framework.

Ewova 4.1.5 Téhog eykatdotaong

2. Agrtovpyia

ITpwv yiver exkivnon g epapuoyng mpénet vo PePoarmbovue 6t vIdpyet
Apache server o onoio vrootnpiler MySQL Bdon.

~

[\E xaMeP Control Panel v3.2.1 [ Compiled: May 7th 2013 ] =88] ® ]
XAMPP Control Panel v3.2.1
i
Service Module PID(s) Port(s) Actions @ Netsta
] Apache 330 80,443 | Stop | [ Admin | [ Config | [ Logs | | [ Shel
| MmysaL 14596 3306 | stop || Admin | [ Config |[ Logs | | [ Explorer
N FileZilla " Stat | [ Admin | [ Config |[ Logs |
Mercury Stat | | Admin Config Logs 7
Tomcat _ Stat | | Admin_| [ Config || Logs |
?-1 35:25 Ty [main] The FileZilla module is disabled -
[4:35:25 Trp [main] The Mercury module is disabled
[4:35:25 Trp [main] The Tomcat module is disabled
[4:35:25 Trp [main] Starting Check-Timer
[4:35:25 Trp [main] Control Panel Ready
|4:35:27 mrp [Apache]  Attempting to start Apache app... =
|4:35:27 rp [Apache]  Status change detected: running
(4:35:27 rp [mysql] Attempting to start MySQL app... £
[4:35:27 rp [mysql] Status change detected: running

Ewova 4.2.1(Xammp interface)
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AoV BePormboldpe OTL VIGPYOLV TO TPOATALTOVUEVE TATAUE OUTAG KAIK GTO
EIKOVIO10 TOV ONUIOVPYNONKE GTNV EMPAVELD EPYACTOS.

Ewova 4.2.2(Ewovidio Hvac Server)

Apéong Eexwvdel n Aettovpyio tov server ce tray mode. Ilnyaivovrog ota
gwcoviola otV ypapun epyaieimv Ba dovpe 10 1KoVido g EPAPLOYNG.

Customize...

5:09 pp o
31/5/2016 |

EN C N

Ewova 4.4.3(Ewovidio og tray)

Mo va emoavagépovpe TV €QapUoYn o€ TANPEG Topabvpo mataue de&l Kk
Tavm 6710 e1KOVISo Kot emAéyovpe TNV emloyn “Show Form”
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Show Form

Exit Server

Mpocappoyn...

Ewova 4.4.4(Right Click Options)

Apéowg avoiyel éva mapabvpo 610 0mOi0 UTOPOVUE VO, SOVUE TO, UNVOLLOTOL
OV £PYOVTOL GTNV EQUPLOYN KAODS Kot To UNVOLATO TOV LOG TUTAMVEL QLT CYETIKA
LE TNV KATACTOOT TV KOUPV.

&4 Hvac Server [ |[@][=]

Number of clients connected—>0

Ewova 4.4.5(Application interface)

Téhog axorovbei o eikovo tov interface g epappoyng aeod &yxet deydel
pvopa ard Evay kOppo.
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T‘i Hvac Server

Number of clients connected—->0

"|Connection Open
Closed successfully
NodelD:32:E7:0F.04:A5:78
Node Type:ControlSensor
Humidity:48
Temperature:20

“ICoolant Temp:20
OnOff:False
HiLowFalse

Mnvupa rou
napaAr)pOnke

‘Apteuéc ouvbedepévwy

KOUBwv

Kouprua Suaye
napaBbvpou

:{pLong

Ewova 4.4.6(Application interface)

A&iler va onuewwbel 6TL Omwg Qaivetar oty KOV 0gv TPOLaPe va TpEEEL N
dadwkacio Check kat yt ovtd 0 apdpog tov kOuPmv eaivetot vo givat “0”.

lwavvng MaokAapavog

2eAiba 45 amno 59



TEI HNEIPOY-2016

B oypapia

Kegaloo 1°
Internet of Things

https://en.wikipedia.org/wiki/Internet of things

http://postscapes.com/internet-of-things-history

http://www.forbes.com/sites/jacobmorgan/2014/05/13/simple-explanation-internet-
things-that-anyone-can-understand/#7e3465246828

M2M

https://en.wikipedia.org/wiki/Machine to machine

PAN

https://en.wikipedia.org/wiki/Personal area network

Wearable technology

https://en.wikipedia.org/wiki/Wearable technology

Kegdaiaro 2°
C#

https://msdn.microsoft.com/en-us/library/67ef8sbd.aspx

http://spectrum.ieee.org/computing/software/the-2015-top-ten-programming-
languages

https://en.wikipedia.org/wiki/C_Sharp_(programming_language)

https://mathemagenesis.com/%CE%88%CE%BE%CE%B9-
%CE%BB%CF%8C%CE%B3%CE%BF%CE%B9-%CE%B3%CE%B9%CE%B1-
%CF%84%CE%BF%CF%85%CF%82-
%CE%BF%CF%80%CE%BF%CE%AF%CE%BF%CF%85%CF%82-
%CF%80%CF%81%CE%AD%CF%80%CE%B5%CE%B9-%CE%BD%CE%B1-
%CE%BC%CE%AC%CE%B8%CE%B5%CF%84%CE%B5-C

http://studentquru.gr/w/tutorials/01-c
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Microsoft Visual Studio

https://en.wikipedia.org/wiki/Microsoft Visual Studio

NuGet

https://en.wikipedia.org/wiki/NuGet

JSON

http://www.json.org/

MySQL
https://el.wikipedia.org/wiki/MySQL
https://en.wikipedia.org/wiki/MySQL

Fleck

http://www.codeproject.com/Articles/733297/WebSocket-libraries-comparison
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Bipoypagio Exovev

Ewkova eEwduAiou

http://thehackernews.com/2015/08/hacking-internet-of-things-drone.html

Kepdhato 1°

Ewova 1.1 Internet of Things, available at
http://osarena.net/sites/default/files/files/2015/05/31/iot-graphic.png

Ewoéva 1.2 Expectation of Internet of Things-Gartner,August2014, available at

http://www.forbes.com/sites/qilpress/2014/08/18/its-official-the-internet-of-things-takes-over-
big-data-as-the-most-hyped-technology/#ch9eld0laaab

Kepdroo 3°
Ewovo 3.2.1 JSON structure, available at

http://www.json.org/

Ta daypdppoto pong KUTAGKEVAGTNKOV LE TN (P OT) TOV

https://www.draw.io/

Application Icon, available at

http://www.iconarchive.com/show/vista-artistic-icons-by-awicons/office-building-icon.html
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Inyaiog kOOWKag

~
*

HVAC Server/Message Broker

MySQL v.6.9.6.0 ,

Newtonsoft JSON v6.0.0.0,
Fleck v. 0.13.0.52

* */

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Ling;

using System.Net;

using System.Net.Sockets;

using System.Text;

using System.Threading;

using System.Windows.Forms;

using Newtonsoft.Json;

using System.IO;

using Newtonsoft.Json.Linq;

using MySql.Data.MySqglClient;
using System.Collections;

using System.Security.Cryptography;
using System.Text.RegularExpressions;
using Fleck;

using Microsoft.Win32;

* Description;

* Creates a TCP server that connects on any IP of the terminal and

* on Port 5020 for MCE nodes and a Web Socket server over TCP on same
* IP and Port 5030 that is used for webpage to app connection.

*

*

* Built from Ioannis Masklavanos,

* Bachelor Thesis, TEIEP, November 2014, August 2015

* Built with Microsoft Visual Studio 2010, C# Windows Form Application
* with .Net Framework 4.0

* Also used:

* NuGet,

*

*

*

namespace form_mk1l
{
public partial class Forml : Form
{
private TcplListener msplistener; //socket listener for port 5020,
listening from msps
private Thread listenthread; //Creates a new Thread for every new incomming
connection
private delegate void writemessagedelegate(string msg); // Writes message
to servers textbox
public static Hashtable node = new Hashtable();

public Forml()

{
InitializeComponent();
Server();

}

private void InsertUpdateClientSQL(string iID, string iHumidity, string
iTemp, string iTime, string iIP, string iPort, string iCoolantTemp, string iState,
string iHilLow)
//Function that inserts/updates the values on client table
{
String str = @"server=localhost;database=hvac;userid=root;password=;";
//String that contains path for database
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MySglConnec
connection

tion con

new MySqlConnection(str); //Creates a new MySQL

MySglCommand cmd = new MySqlCommand("SELECT ID FROM clients WHERE
ID=@ID", con); //Creates new MySQL command

con.Open(); //Opens the MySQL connection

cmd.Parameters.AddWithvValue("@ID", iID); //Command that connects the

@ID char with the ID va

lue

cmd. ExecuteNonQuery(); //Executes the command

string insertQuery = "INSERT INTO
clients(ID,Temperature,Humidity,Time,IP,Port,Fluidtemp,State,Fan,Nodestate) VALUES
(@ID,@Temp,@Humidity,@Time,@IP,@Port,@Fluidtemp,@State,@Fan,@Nodestate)"; //String

used for inserting data

string updateQuery = "UPDATE clients SET Temperature
= @Humidity , Time = @Time , IP = @IP , Port = @Port , Fluidtemp
State = @State , Fan = @Fan , Nodestate = @Nodestate WHERE ID=@ID"

for updating data
MySqlDataRe
to read from Data Base

ader dr

@Temp , Humidity
@Fluidtemp ,

;5 //String used

cmd.ExecuteReader(); //Executes new MySQL command

if (dr.Read()) //Checks if ID exists on base

dr.Close(); //Closes dr reader

MySqlCommand update

command to update the d
update.

parameters with values
update.
update.
update.
update.
update.
update.
update.
update.
string
update.

Nodestate=online
update.

}

else

{

ata base
Parameters.

Parameters
Parameters
Parameters
Parameters
Parameters
Parameters

new MySqlCommand(updateQuery, con); //Creates

AddWithValue("@ID", iID); //Commands that connect

.AddWithvValue("@Temp", iTemp);
.AddWithValue("@Humidity", iHumidity);
.AddWithvValue("@Time", iTime);
.AddWithvalue("@IP", iIP);
.AddwWithValue("@Port", iPort);
.AddWithValue("@Fluidtemp", iCoolantTemp);

Parameters.AddWithvalue("@State", iState);
Parameters.AddWithValue("@Fan", iHiLow);

stateofnode = "online"; // Creates string with value online
Parameters.AddWithValue("@Nodestate", stateofnode); //Sets

ExecuteNonQuery(); //Executes MySQL command
con.Close(); //Closes MySQL connection

dr.Close(); //Closes dr reader
MySqlCommand insert = new MySqlCommand(insertQuery, con); //Creates
to the data base

command to insert data
insert.

parameters with values
insert.
insert.
insert.
insert.
insert.
insert.
insert.
insert.
string
insert.

Nodestate=online
insert
con.Clo

}

Parameters.

Parameters
Parameters
Parameters
Parameters
Parameters
Parameters
Parameters
Parameters

Parameters.

.ExecuteNonQuery();
//Closes MySQL connection

se();

AddWithValue("@ID", iID); //Commands that connect

.AddWithvalue("@Temp", iTemp);
.AddWithvValue("@Humidity", iHumidity);
.AddWithvValue("@Time", iTime);
.AddWithvalue("@IP", iIP);
.AddWithvalue("@Port", iPort);
.AddwithValue("@Fluidtemp", iCoolantTemp);
.AddwithValue("@State", iState);
.AddWithValue("@Fan", iHilLow);

stateofnode = "online";

// Creates string with value online
AddwithValue("@Nodestate", stateofnode); //Sets

//Executes MySQL command

private void InsertTempSQL(string sID, string sHumidity, string sTemp,
string sTime, string sCoolantTemp, string sState, string sFan)
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{
String str = @"server=localhost;database=hvac;userid=root;password=;";
//String that contains path for database
MySglConnection conn = new MySqlConnection(str); //Creates a new
MySQL connection
try
{

conn.Open(); //open the connection

string insertSQL = "INSERT INTO
temperatures(ID,Temp,Humidity,Time,FluidTemp,State,Fan) VALUES (@ID, @Temp,
@Humidity, @Time, @FluidTemp, @State, @Fan)"; //String used for inserting data
MySqlCommand comm = new MySqlCommand(insertSQL, conn); //Creates
command to insert data to the data base
comm.Parameters.AddWithvValue("@ID", sID); //Commands that
connect parameters with values
comm.Parameters.AddWithValue("@Temp", sTemp);
comm.Parameters.AddWithValue("@Humidity", sHumidity);
comm.Parameters.AddWithValue("@Time", sTime);
comm.Parameters.AddWithValue("@FluidTemp", sCoolantTemp);
comm.Parameters.AddWithvValue("@State", sState);
comm.Parameters.AddWithvValue("@Fan", sFan);
comm.ExecuteNonQuery(); //Executes MySQL command
conn.Close(); //Closes MySQL connection
}
catch (MySqlException err) //We will capture and display any MySql
errors that will occur

t Writemessage("Error: " + err.ToString()); //Writes error to app
window
}
finally
{
if (conn != null)
¢ conn.Close(); //safely close the connection
}
}

} //Function that inserts the values to the temperatures table
private void Server()

{
this.msplistener = new TcpListener(IPAddress.Any, 5020); //Creates TCP
Socket Listener for port 5020
this.listenthread = new Thread(new ThreadStart(ListenForClients));
//Creates a new Thread for every new client
this.listenthread.IsBackground = true; //Runs all threads on backround
this.listenthread.Start(); //Starts the thread
ListenFromWeb(); //Calls ListenFromWeb function
Timer(); //Calls Timer Function
} //Function that creates both the TcpListener and the WebSocket Server

private void ListenFromiWeb()
{
var server = new WebSocketServer("ws://0.0.0.0:5030"); //Listens to all
available ips on the pc and port 5030
server.Start(socket =>

{
socket.OnMessage = (message) => //Gets the message from Web
{
try
{

var obj = JToken.Parse(message); //Checks if valid JSON
string

SendToClient(message); //Uses SentToClient function to
send message to MCE client
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socket.Send("All good"); //Replies to Web that all
good
}

catch
{
Writemessage("Invalid Message received"); //Writes on
app window that invalid message was received
socket.Send("Invalid Message"); //Sends to Webpage that
invalid message was received
}
Writemessage(message); //Writes message on app window
s
1

}  //Function that establishes the websocket server and receives messages
from the webpage

private void SendToClient(string message)
{
JObject o = JObject.Parse(message); //Parses message from JSON object
string NodeID = (string)o["NodeID"]; //Gets values
string Type = (string)o["Type"];
string UserTemp = (string)o["Temperature"];
string Userstate = (string)o["Userstate"];
String str = @"server=localhost;database=hvac;userid=root;password=;";
//Database path sting
MySglConnection con = new MySglConnection(str); //Creates a new MySQL
connection
string UpdateStr = "UPDATE clients SET Usertemp=@UserTemp ,
Userstate=@Userstate WHERE ID=@NodeID"; //String used for updating data
con.Open(); //Opens connection
MySqlCommand update = new MySgqlCommand(UpdateStr, con); //New MySQL
command
update.Parameters.AddWithvalue("@NodeID", NodeID); //Commands that
connect parameters with values
update.Parameters.AddWithvValue("@UserTemp", UserTemp);
update.Parameters.AddWithValue("@Userstate", Userstate);
update.ExecuteNonQuery(); //Executes MySQL command
con.Close(); //Closes MySQL connection
if (string.Equals(Type, "WebAll")) //Checks if message type= "WebAll"
{
Sleeptime(); //Calls Sleeptime
string updateuserstatestr = "UPDATE clients SET
Userstate=@Userstate"”; //String used for updating data
string userstate = "True"; //String used to Update data on DataBase
con.Open();//Opens connection
MySqlCommand updateuserstate = new MySqlCommand(updateuserstatestr,
con); //New MySQL command
updateuserstate.Parameters.AddWithvalue("@Userstate", userstate);
//Commands that connect parameters with values
con.Close(); //Closes MySQL connection

}
else
{
Echo(NodeID, message); //Calls Echo function
} //Function that saves the usertemp to the clients table and and roots

the message to specific client

private void ListenForClients() //Function that handles every new
connection on port 5020
{
this.msplistener.Start(); //Starts the mpslistener
while (true) //Never ends until the Server is closed

{
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TcpClient client = this.msplistener.AcceptTcpClient(); //Waits for
a client to connect

Thread clientThread = new Thread(new
ParameterizedThreadStart(HandleClientComm)); //Creates a new thread to handle
connection with the connected client

clientThread.Start(client); // Start very new Thread

}
}

private void HandleClientComm(object client) //Function that controls
the communication with each client
{
TcpClient tcpClient = (TcpClient)client; //Creates a new TCP client
object
NetworkStream clientStream = tcpClient.GetStream(); //Creates a unique
NetworkStream for each client
byte[] message = new byte[4096]; //States the max length of the message
int bytesRead; //States the variable needed to save the message before
parsing
while (true) //While there is something written in the byte variable
{
bytesRead = @; //Initializes bytesRead variable before writing
Array.Clear(message, 0, message.lLength); //Cleans the message
variable before accepting a message
try
{
bytesRead = clientStream.Read(message, @, 4096); //Blocks until
a clients sends a message

}
catch
break; //Socket error
}
if (bytesRead == @) //Client has disconnected from the server
{
break;
¥

//Message received
ASCIIEncoding encoder = new ASCIIEncoding(); //States a new encoder
needed to decode the message
string result = System.Text.Encoding.UTF8.GetString(message);
//Gets the encoded message
string ipendpoint = tcpClient.Client.RemoteEndPoint.ToString();
//Gets the IP,Port from client
try //Checks if message is valid JSON
{
var obj = JToken.Parse(result); //Creates a new JSON object
with the message before parsing
JObject o = JObject.Parse(result); //Parses the message and
saves it to Object "o"
string NodeID = (string)o["NodeID"]; //Gets the NodeID from
decoded message
if (node.ContainsKey(NodeID)) //Checks if NodeID exists on the

Hashtable
{
node[NodeID] = clientStream; //If yes, updates the
NetworkStream
}
else

node.Add(NodeID, clientStream); //If not,add a new line
with NodeID and NetworkStream
}
string NodeType = (string)o["Type"]; //Gets type value and
saves it to the variable
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string Humidity = (string)o["Humidity"]; //Gets Humidity value
and saves it to the variable

string Temperature = (string)o["Temperature"]; //Gets
Temperature value and saves it to the variable

string CoolantTemp = (string)o["CoolantTemp"]; //Gets type
Coolant temp value and saves it to the variable

string OnOff = (string)o["OnOff"]; //Gets state value and saves
it to the variable

string HiLow = (string)o["HiLow"]; //Gets fan value and saves
it to the variable

string msgCount = (string)o["msgCount"]; //Gets message count
value and saves it to the variable

if (NodeType == "ControlSensor") //Checks if NodeType

control sensor
{
StreamWriter sw = new StreamWriter(clientStream); //Creates
a new stream writer obj
sw.Write("{" + "\"Check\"" + ":" + "true" + "," +
+ msgCount + "}"); // Replies with the msgCount that received

"\"msgCount\"" +
the message
sw.Flush(); //Sends message to node

}

string[] ipport = ipendpoint.Split(new char[] { ':" });
//Splits the ip/port variable into two parts

string ip = ipport[@]; //Gets the IP

string port = ipport[1l]; //Gets the Port

DateTime datetime = System.DateTime.Now; //Gets system time

string MySQLFormatDate = datetime.ToString("yyyy-MM-dd
HH:mm:ss"); //Saves it to specific format

InsertTempSQL(NodeID, Humidity, Temperature,
MySQLFormatDate,CoolantTemp,OnOff,HiLow); //Calls InsertTempSQL function

InsertUpdateClientSQL(NodeID, Humidity, Temperature,
MySQLFormatDate, ip, port, CoolantTemp, OnOff, HilLow); //Calls
InsertUpdateClientSQL function

Writemessage("NodeID:" + NodeID); //Writes message to app
windows

Writemessage("NodeType:" + NodeType);
Writemessage("Humidity:" + Humidity);
Writemessage("Temperature:" + Temperature);
Writemessage("CoolantTemp:" + CoolantTemp);
Writemessage("OnOff:" + OnOff);
Writemessage("HiLow" + HilLow);
Writemessage("msgCount:" + msgCount);
Writemessage(ipendpoint);
Writemessage(MySQLFormatDate);

}

catch

{

Writemessage("Invalid Message received from" + ipendpoint);
//If message not valid JSON writes it to app window

}
}
tcpClient.Close(); //Closes tcpclient object
}
private void Timer()
{
var timer = new System.Threading.Timer(
e => Check(), //Calls Check when 1min passes
null,
TimeSpan.Zero,
TimeSpan.FromMinutes(1));
} //Sets the timer for Check method every x minutes
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private void Check() //Function that checks the database for connected
clients
{
{
String str =
@"server=localhost;database=hvac;userid=root;password=;"; //Database path sting
MySglConnection con = new MySqlConnection(str); //Creates a new
MySQL connection
MySglConnection conn = new MySqglConnection(str); //Creates a new
MySQL connection

MySqlCommand cmd = new MySqlCommand("SELECT ID,Time FROM clients
WHERE Nodestate LIKE 'online'", con); //New MySQL command

con.Open(); //Opens connection

cmd.ExecuteNonQuery(); //Executes MySQL command

MySqglDataReader reader = cmd.ExecuteReader();

while (reader.Read())
{
var ID = reader["ID"]; //Gets ID from DataBase
var Time = reader["Time"]; //Gets Time From DataBase
DateTime datetime = System.DateTime.Now; //Gets system time
DateTime myDate = DateTime.Parse(Time.ToString()); //Parses
Time variable to DateTime variable
TimeSpan diff = datetime.Subtract(myDate); //Substracts
Time from datetime
double diffmins = diff.TotalMinutes; //Gives the result of
substraction

if (diffmins > 2) //Checks if difference more that 2 mins
{
conn.Open(); //Opens MySQL connection
string offupdate = "UPDATE Clients SET Nodestate =
@Nodestate WHERE ID=@ID";//String used for updating data
MySqglCommand updateoff = new MySqlCommand(offupdate,
conn); //New MySQL command
updateoff.Parameters.AddWithvalue("@ID", ID);
//Commands that connect parameters with values
updateoff.Parameters.AddWithValue("@Nodestate",

"offline");
updateoff.ExecuteNonQuery(); //Executes MySQL command
conn.Close(); //Closes MySQL connection
}
else
{
TempCheck(ID.ToString()); //Calls tempcheck to check
temp
}
}
reader.Close();
con.Close();
}
}
Conclients(); //Call conclients to check online clients
}
private void TempCheck(string ID) //Function that checks usertemp and
systemtemp
{

String str = @"server=localhost;database=hvac;userid=root;password=;";
//Database path sting

MySqglConnection con = new MySqlConnection(str); //Creates a new MySQL
connection

MySglCommand cmd = new MySqlCommand("SELECT
Temperature,Usertemp,Season,Userstate FROM clients WHERE ID=@ID", con); //New
MySQL command
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con.Open(); //Opens MySQL connection
cmd.Parameters.AddWithvalue("@ID", ID); //Commands that connect
parameters with values
cmd. ExecuteNonQuery(); //Executes MySQL command
MySqglDataReader check_reader = cmd.ExecuteReader(); //Executes MySQL
command
while (check_reader.Read())
{
var season = check_reader["Season"]; //Gets values
var systemtemp = check_reader["Temperature"];
var usertemp = check_reader["Usertemp"];
var userstate = check_reader["Userstate"];
string seasonstr = season.ToString();

if (userstate.ToString() == "False") //Checks if userstate=false
User->true
{
if (seasonstr == "summer") //Checks if season=summer
{

if (Int32.Parse(systemtemp.ToString()) >
(Int32.Parse(usertemp.ToString()))) //Compares temperatures

string summer_onclosestr =
"{\"OnOff\":false,\"HiLow\":true}"; //OnOff == State
Echo(ID, summer_onclosestr); //Sends message

}

else

{
string summer_offclosestr =
"{\"OnOff\":true,\"HiLow\":true}";
Echo(ID, summer_offclosestr); //Sends message
}
}

else

{
if (Int32.Parse(systemtemp.ToString()) <
(Int32.Parse(usertemp.ToString()))) //Compares temperatures

string winter_onclosestr =
"{\"OnOff\":false,\"HiLow\":true}";
Echo(ID, winter_onclosestr); //Sends message

}

else

{
string winter_offclosestr =
"{\"OnOff\":true,\"HiLow\":true}";
Echo(ID, winter_offclosestr); //Sends message

}
}

check_reader.Close(); //Closes MySQL command
con.Close(); //Closes MySQL connection

}
private void Writemessage(string msg) //Function that displays
message to richtextbox
{
if (this.rtbServer.InvokeRequired)
{
writemessagedelegate d = new writemessagedelegate(Writemessage);
this.rtbServer.Invoke(d, new object[] { msg });
}
else
{
this.rtbServer.AppendText(msg + Environment.NewLine);
}
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}

private void Echo(string nodeid, string msg) //Function that sends the
message to specific client

if (node.ContainsKey(nodeid)) //Checks Hashtable is NodeID exists
{
try
{
NetworkStream clientStream = (NetworkStream)node[nodeid];
//Creates a new NetworkStream
ASCIIEncoding encoder = new ASCIIEncoding();

StreamWriter sw = new StreamWriter(clientStream); //Prepares
the Streamwriter
sw.Write(msg); //Gives the streamWriter the value of the

message
sw.Flush(); //Sends the message
}
catch (Exception e)
{
Writemessage(e.ToString()); //Writes exception to the app
window
}
}
else
{

Writemessage("Node not found"); //Writes on app windows that node
is not found
}
}

private void Conclients() //Function that checks for the number of
connected clients
{
int conclients = @; //Initializes conclients variable
String str = @"server=localhost;database=hvac;userid=root;password=;";
//Database path sting
MySqglConnection con = new MySglConnection(str); //Creates a new MySQL
connection

foreach (DictionaryEntry nid in node) //Checks every NodeID entry in
Hashtable

{

MySqlCommand cmd = new MySqlCommand("SELECT Nodestate FROM clients
WHERE ID = @ID", con); //New MySQL command

con.Open(); //Opens MySQL connection

cmd.Parameters.AddWithvalue("@ID", nid.Key); //Commands that
connect parameters with values

cmd.ExecuteNonQuery(); //Executes MySQL command

MySglDataReader reader = cmd.ExecuteReader();

while (reader.Read()) //Reads from DataBase

{
var nodestate = reader["Nodestate"];
if (nodestate.ToString() == "online") //Checks if
nodestate=online
{
conclients++; //Increases conclients number
}
}

}
reader.Close(); //Closes MySQL Reader
con.Close(); //Closes MySQL Connection
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Writemessage("Number of clients connected-->" + conclients); //Writes
conclients to app window

}

private void Sleeptime() //Function that closes all connected clients
{
string goodnight = "{\"OnOff\":true,\"HiLow\":true}"; //String that
closes all nodes
foreach (DictionaryEntry nid in node) //Checks all entries on Hashtable
{
NetworkStream clStream = (NetworkStream)node[nid.Key]; //Creates
new NetworkStream
StreamWriter sw = new StreamWriter(clStream); //Creates new
StreamWriter
sw.Write(goodnight); //Writer get the value of string
sw.Flush(); //Sends message

}
}

protected override void OnFormClosing(FormClosingEventArgs e) //Fuction

n,n

that control the actions of "x" button
{
base.OnFormClosing(e);
if (e.CloseReason == CloseReason.WindowsShutDown) return;
// Confirm user wants to close
switch (MessageBox.Show(this, "Are you sure you want to close?",
"Closing", MessageBoxButtons.YesNo))
{
case DialogResult.No:
e.Cancel = true;
break;
default:
listenthread.IsBackground = false;
Environment.Exit(0);
break;
}
}
protected override void OnResize(EventArgs e)
{
base.OnResize(e);
bool cursorNotInBar =
Screen.GetWorkingArea(this).Contains(Cursor.Position);
if (this.WindowState == FormWindowState.Minimized && cursorNotInBar)
{
this.ShowInTaskbar = false;
notifyIconl.Visible = true;
this.Hide();
}
} //Function that controls the application window after resize button is
clicked
private void Show_Form_Click(object sender, EventArgs e)
{
this.WindowState = FormWindowState.Normal;
this.ShowInTaskbar = true;
notifyIconl.Visible = false;
this.Visible = true;
} //Function that controls the application after right clicked on tray mode

private void Exit_Click(object sender, EventArgs e)
{
listenthread.IsBackground = false;
Environment.Exit(Q);
Close();
} //Function that closes the application after "x" button is clicked
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