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AnAwon TvevuoTIKNG 1OI0KTHOLOG

H mapodoa epyodio amotelel mpoiov amorieiotind dikns uov mpoorabeiog. OAeg o1 anyég mov
xpnoiporonOnray weprloufavoviar oty PifAioypagpio ko yivetai pythH ovapopa. e OvTES UECH OTO

KELUEVO OTOV EYOVV YpNOLULOTOINOEL.
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IHEPIAHYH

2V Tapovca SIMAMUATIKY £pYacio, VAOTOMONKE Evag TPOTOG EE0IKOVOUNONG EVEPYELOG
oe HVAC cvotuata. Apyikd mopovcialovtol OEpoto oyeTikd Le 10 Alodiktvo Tov
TPOYUATOV, TO AcVPUATO STKTVO OGO TPV Kol TAL EVOOUOTOUEVE cuaTthpata. [ v
vAomoinom tov project ypnoomomOnke évog pikpoereyktg , o MSP430F5529 |, g
etaupiog Texas Instruments o omoiog o€ cuvepyacio pe aucONTpeg yiveTon
nmapakorlovdnon Tov KApotiotikov povadwyv tov TETI HITEIPOY kot o éAeyyog Toug
pécm and v wtocerida "http://m2m.ce.teiep.gr/hvac/". O 1poOTOG AVTOAAAYNG

unvopdtev Baciletor oto Tpwtdkoiro emkowvaviog MQTT og popery JSSON.

AgEeg khedra: MSP430, MQTT, I'kwooa C/C++, HVAC system
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EIZATQI'H

MMPOAOI'OX

2mv ofjuepov nuépa n texvoroyia eEeloceTan cuvexds. Me v xpriomn tov Iviepvér o Kabe
avBpomog aveEaptitov nAkiog pTopel va OTOKTA YVOGEIS GE 0TOL00NTOTE KAGDO0. ZVYKEKPLUEVA
T NAEKTPOVIKA KOl O TPOYPAUUATIGUAG glvat KAAJOL 01 0TToioL 0V GLVIVAGTOVY UITOPOVV VAL

EMAVGOVY TOALA TTpofAnpata kot va Kavouv v Lo To eOKoAN.
XKOIIOoX

H vlomoinom evog project pe to omoio Oa yivel eEotkovounon evépyelog 6 KMUOTIOTIKEG LOVAOES

KoL KEVTPIKOG EAEYYOG LECH 10TOGEMDNG.




11 TO AIAAIKTYO TQN ITIPAI'MATQN

Ewkova 1: To AtadikTvo TwV TPaAyUaTwy

To Internet Of Things 1 «Awadiktvo tov [payudtov» ivar n Avor 6Tov aVToUATIoUd Kot 6TV
g0KoAN dwxeipion omd Tovug ypnotec. Eivar éva dilictvo Oyt LOVO VTOAOYIGT®V OAAG Kot
NAEKTPOVIKDV OVTIKELEV®V Ta 0010 O10GVVoEovTal uetald Toug. Ta nAekTpovikd avtikeipeva
OUTA EUTEPIEXOVY EVOOUATOUEVE NAEKTPOVIKA GLUGTILOTO TO 07010 UTTOpEL va. givat S1apopeg
OIKI0KEG GUOKEVEG, LECH TNAETIKOWV®@VIOG, Lésa petapopds. Kabe chotnua pmopel va
YPNOULOTOLEL GLOTAHATO avayvdpLong padtocuyvotntev (RFID), €lon aicnmpov, dniaon
amopaitntn Tpodmdheon yio TV EMLTVYIC TOV KOVOUPIOL CLTOV SadIKTVOV EivOll VO KOTAGTEL TO
onuepvo dadikTLo o AcEAAES Kal o £bypNnoto otov ypnoth. To Awdiktvo tov [paypdtmv
elvar n e&umvotepn ADoN Y10 TNV OAOKANPMOGT| KOl CUTOHOTOTOINGT] TOV VINPECIDOV TOV TAPEXOVY
T Voo paToOpéEVE cuatipata. To dtadiktvo Ba yivel éva «vevpikd cOoTno» TOL B KaTAANYEL OE
OLOKEVEG e acnTpeg Kot evepyomomTég "actuators” mwov Ba cuvepydlovron yio EEumveg
VANPEGIEG OGS TNV VYELQ, TN S1UVOLN] ,TIG LETAPOPES KOl KATOVAAMOT EVEPYELNG KAT. XTIG
LETAKIVIIOELS GUVTOUO B0l EYOVILE GUGTAUOATA CVTOLATNG 0ONYNONG KAl OPYAVOCTG TOV
UETAPOPIKDY HECHOV Y10 TEPIGGOTEPT AGPAAELN KOL OLKOVOUIQ, LE TNV KOADTEPT AELTOVPYiO TOVL
GPS. Ztov topéa ¢ vyeiag mpofAémovTon pio GEPH amd KOVOTOUIES, 0O T POUTOTIKT
TapakoloOnon TV 0c0eEVOVY, HEXPL TNV POUTOTIKT] YELPOVPYIKY. XTOYOC EIVOL 1) AVTOUATOTOINGT
NG OLOYEIPIONE TOV PLGIKOV TOP®Y OTMS Y1 TaPAdeLy Lo, o€ avTd TOL ovoudletatl smart grids,
OTTOTELECUOATIKNY XPNOT EVOALUKTIKOV HOp@aV evépyelag. OAeg avtég Oa sivar pepikés e@apuoyEg
7ov Oa aAAGEovV prlikd to onuepvo Tpdmo LmNg TIg epYOUEVES dekaeTies. Oa vdpyel TpdcPacn
0€ OLEC TIC VINPEGIEG, AMOTEAEGLOTIKOG EAEYYOG TOP®V, SLOPUCTIKOTITO KOl GLUVEPYUGIO Y10, TV

enitevén oAoKANpoUEVOVY 6TOYWOV. MeydAeg eTaupieg 6EV EMIKEVTPMOVOVTOL TAEOV GTI TOANGT




AOYIGLUKOD 1] VTOAOYIGTMOV ALY EPELVOVY OAOKANPOUEVEG AVGELG OOV TA TANPOPOPIK(L
GULGTILLOLTO YPNCYLOTOLOVVTAL Y10l T PEATIOTN SlayElpIon PUGIKAV TOP®V Kol TNV OVATTLEN

EELTVOV VINPESIAV Yo TN dINpLovpYia EvOg «EEvTvov mAavinTn».[1]

1.1.1.ANA®OPA XTO MEAAON

¥10 pnéAov, o€ Ba eivar d10A0L amibavo va £yl 0 KOTAVOAMTAG T SLVOTOTNTO VO, AdpPAver
E101GEIC KO TANPOPOPIEG LEGH OIKIOKMDY GUCKELVMV, | VoL Katefdlel o€ Tpaypatiko ypovo Bivieo
o€ o TO-001YouEVA awTokivnTa. Eivatl mpopavég 6Tt o1 emepydueveg texvoloyikég eEelilelc Oa
EMOVATPOGOLOPIGOVV PILIKA TIC TPOCIOKIEG TOV KATAVOAWDTMY 6TO KOVIIVO HEAAOV. 'Eva amod ta
onuovtiKoTepa avapevopeva opéAn tov loT yuo tovg avBpdmovg Tov marketing, cOopewva pe v
épevva, gival n dSuvatdTTa GLALOYNG KOl OVAAVOTG TANPOPOPLOV CYETIKAOV LE TIG GLVHDELES Kot
TIG TPOTIUNGELS TOL KOTAVOAWMTN KA, TO GNUAVIIKOTEPO, TO EKAGTOTE TANIG1O GTO 0010

KOTOVOADVETOL 1] EVIUEPMON N 1 WLYOYOYiaL.

1.1.2. IAIOTHKOTHTA KAI AXDAAEIA

O peyolutepeg mpoxkAnoelg oyetilovtat He TN S10cPAALoT TG WOTIKOTNTAG KOL TNV AGOAAELN
otoVv 1otoympo. H dracpdiion tov tpocomikdy dedopévov sival éva Bépa pe exbeticd
av&ovopevo Badud dvokoriag, kabdg to IoT cuykevipdvel tepdoTtieg TocHTNTEG SedOUEVOV KOl
GULVOEEL OAO KO TEPICCOTEPEG CLGKEVES, AOYIGHLKO, Unyovipate Kot avOpodmovs. Edv ot é&umveg
GLOKEVEG TTOPEYOVV YPNOLUA OESOUEVO GTOVE TAPOYOVE TEPLEXOUEVOL, YWPIg Va acOdveTal o
¥pNotNg 0Tt TapaPraletar 1 WIOTIKOTNTO TOV TPOSOTIKOV TOV SEGOUEVAOV, TO TEPLEXOUEVO
TPocapUOlETOL AUECH TNV EKAGTOTE GTIYUN, EPUNVEVOVTAS T O140eaT, TIG AVAYKES KOl TIG
TPOBECEIS TV XPNOTOV KOl EKTEUTOVTAG, TUPAAANAL, GTOYEVUEVES SLOPNUICELS KOl ETIKOVOVIC,
TOTE 01 SUVATOTNTEG Y10 TNV EVIGYVOT| TG EUTIGTOGVUVIG TOV KOTUVUADTMOV TPOG TIC
Srapnuilopeveg taipeieg Tov Bo KAVOLY ¥pNoT| OLTAV TV TEYVOLOYLDV, EVOVTL AVTMV TToL 0o

TOPOUEIVOVY GTO TOPUSOCIOKO SLOPNUGTIKO LoVTELD, Oa etval TEPAGTIEC.
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1.2. M2M-MACHINE TO MACHINE

H M2M(Machine To Machine) erikowvwvia ypnowonotei teyvoloyieg yio va Bondncetl 1060 o€
acVPUATA OGO KOl GE EVOVPUATA GUGTHUATA VO cLUVOEBOUV e GLOKEVEG TNG 110G TKAVOTNTAGC.
Aivel v duVOTOTNTO OE GUGKEVEG, OTMOC VTOAOYIGTES, AGONTAPES, EVOMUUTOUEVO CLGTLATO,
KIVNTE, VO ETKOIVOVODY PETAED TOVG KOl VO, TAIPVOLY OTOPAGELS [LE EAAYIOTN avOp®TIVI
mopéuPacn Emg kot kadoiov. Ot cuckevég dtabétovy TAEov TV gvevia va amoeacilovy avtévoua
Bacel TV dedopUEVOV TOL GLAAEYOLV O id1ec 1| GAAeg cuokevéc. H teyvoloyia ot ypnoytomote
pio 6uokeLn (OT®G Evav asnTipa) Yo vo Kataypawel Eva Yeyovog ovaAoylkd 1 yneakd (0rTmg
1 Oepprokpacio KAT.) T0 0moio avapeTadideTon HEG® VO SIKTHOV (AGVPUOTO, EVOLPUATO 1) KOL TO
dV0) Gg pia EpOPROYN (TPOYPULLLO AOYIGLIKOD), T) OTTOI0, ATOKMOIKOTOLEL TO KOUTOYEYPUUUEVO

yeYovog og yprion TAnpopopia . Baouég epapuoyéc givar:

* ZHVOECT] INYOVAOV/CLOKEVMV UE AAAEG UNYOVES, LY. TTOLOKPVOUEVO TEPIPAALOVTO TOPAYDYNG

(Yeopyikog Topéoc)

* ZOVOEST] UNYOVAOV UE TO KEVTPO VINPEGIOV(SEIVErS), T.). CLTOKIVI|TO TOL EVILLEPDVOLV TA.

Kévrpa eEumnpétnong yo Oépata cuvtipnong kot frapov

* Z0vogon KEVTPOV VANPECLOV(SEIVENS) LE TIG UNYOVES, TT.). QVTOUOTOL TOANTES IOV OVOPEPOVV

TNV KATACTOOT TOV amofEUAT®OV GE EVOL KEVIPIKO GOoTN A KaToypaens(Bdor dedopévmv)

* X0vdeon oynudtmv pe pnyovés, m.y. dloyeipion Kot torobesio agpomopiog [2]
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1.3. AXYPMATA AIKTYA AIXOHTHPQN

mless Sensor Network

s T < s

Sensor Node @ Target

Ewova 2: llapadetyua acUpuatov Siktiov atcOntripwv

Ta Acvppota Aiktva Atcntpov (Wireless Sensor Networks) etvot evoopatopéve GuoTtioTo,
UéTpnomng, Hetadoong Kot eneéepyasiog TANpoopldv. Bacikd yopaktnpiotikd tovg eivat 6Tt givot
avegapTnTol EVEPYELOKA QLTOVOUOL KOUPOol aueOnTipwv, ot omoiotl Torobetovvial € pia
YEOYPOPIKT EKTACT UE GTOYO VO, LETAODGOVY TANPOQOPIES TPOG Eva. KeVTPlko kOufBo(Co-
ordinator) pe oxomd TV pHeEAETN Kot TNV £pgVVe, TV amotelecudtov. Exetl d0o Pocikd
YOPOUKTNPLOTIKA ,T1) SOLVOTOTNTO Y10 ANYT OE00UEVOV(LETPGEDV) KOl TN SUVATOTNTA Y10, EAEYYO
avtidpaong/aviipetdmiong (actuators). H onuoviikdtnTa TV yopaKTploTIKOV anTdv
kaBopileton amod To €i00¢ Kot TIC WaitePEC avaykeg TG e@apuoync. Otav 1 popuroy”n omottel v
AMYM SeCOUEVAOV GE KATOL0 GLYKEKPIUEVO OLAGTNA ¥POVOV, TOUVEG KOOVGTEPNOELS GTNV
OTOGTOAY TV UNVOUATOV gV aAAALOVV T dESOUEVQ, APa TO JIKTLO Umopel va oyedlaoTel
oOUEMVa LE TNV avEnon Tov ypovov (wns . 'Eva Achpuato Aiktvo AsOntipov aroteleitol amod
TOALOVG KOUPOVG, OOV GE AVTMV GLVOEOVTOL EVOG 1| TEPLEGOTEPOL acOnTrpes. Kdbe tétotog
KOUPOG TOV SIKTHOV EYEL YOUPOKTNPLOTIKA KATOL0 CLUYKEKPIUEVO KOUUATLOL EVOL POOIO-TTOUTOOEKTT
LE o eomTePIKN Kepaio 1 pe o eEmtepikn kepaio(ylo Kahdtepn kdAvym) , éva
rikpogreykt(MCU), éva nhektpovikd KOKA®UO Y10, T S10cHVIEST e TOVG oUcONTNPES Kot pio
7y evépyeog, ouvinBwg pa pratopia. Ot mepropiopoi o péyedog kot k6GTOG £V MG
OTOTELEC O OVTIGTOLYOVE TEPLOPIGLOVE GE TOPOLS OTMG EVEPYELD, LVIAIUT, VTOAOYIGTIKT] TOYXVTNTO

Ko 670 £0pog LdVNG TOV ETKOWVOVIAV.[3]
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1.3.1. EPAPMOTI'EX XTHN [TIPAEH

T Ecosystem Monitoring A R
Geologic o Sensor Web X Weather Forecasting
Sensor Web e Sensor Web

Ewéva 3: Epapuoyés actpuatov Siktuov atodntipwyv
[MopakoiovOnon weployng
[epiparloviikn / yemokoOm oM
[Mopakoiovdnon g ToOTNTOS TOL AEPO
[opakoiovOnon g pdmaveng tov aépa
Aviyvevon dacIK@V TUPKAYLOV
Aviyvevon KatoMoOfoewv
[Mopakorovdnon g ToOTNTOC TOV VOATOV
[IpéAnyn QLGIK®OV KATAGTPOPMV
Buopnyovikn mapoakorohnon
Kotaypagn dedopévav
Brlounyovikn Aoykn kot ELeyy0oc TV aToEmY
[Mopakorovdnon vepot/amofAntwv védtwv
l'ewpyia

[MapaxorovOnon £Evmvou omitioh

13

Buoy
Sensor Web

——
| —



1.4. ENXQMATQMENA XYXTHMATA

[y
=1
(

}
4
(_C_-= Cn_DetectPedalsPress
(_C_-=_Cn_DetectPedalsPre .
DetectPedal sPressadi &l € -= LAf o F N -

Ewova 4: Evowuatwuéva Zvotiuata

T givan T0 EVOORATONEVE CLOTHNOTO

Evoopotopéve cuotiuoto sivol autd oto omoio Kamolog eneéepyaostng Asttovpyel cov uépog
piog oOAOTNTAG, EMTEADVTOAS GUYKEKPLUEVO EPYO, KOl GTOV OTOI0 EV YEVEL O XPNOTNG OEV E)EL
TPOGPaoT Yo va, aAAGEEL TO TPOYPULILO, 1] TNV AEITOVPYIKOTNTO TOV GLGTHUATOC. Me Tov Opo
CEVOOUATOUEVE, GUOTNLOTO» Do EVVOODLE TNV EVE®MUATOGN KATOI0L UIKPOETEEEPYOGT OTNV
Aettovpyio, evOG OAOKAT POV GUGTNLOTOC UE NAEKTPOVIK(, UNYOVOLOYIKE, Kot GAAD uEPN, aALA Oa
LOG apopOVV LOVO 01 AEITOVPYIEG TOV UIKPOETEEEPYAOTH KAL 1] SIETAPT, CVTOV LE TO EMTEPIKO

nepPaAlov.
Th givon 0 pkpogreYKTIG;S

O pwpogeyktng (ayyAikd, microcontroller) givai €évog Tomog eneepyaoty|, OVGLOGTIKA pLo
TOPOALOYT LIKPOETEEEPYOTTY], O OTTOI0C UITOPEL VL AEITOVPYNOEL e EAIYIOTO EEMTEPIKAL

e€aptnuata, AdY® TOV TOAADV EVEOUATOUEVOY DITOCLGTIUATOV TOV JlafETeL.
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T eivan 0 mkpoemecepyaotic;

2TOVG GUYYPOVOLS LUKPOETEEEPYAGTES Y10 U] EVOMUATOUEVO GUGTILOTA (T} TOVG
LIKPOETEEEPYAOTEG TMOV TPOCHOTIKDV VITOAOYIGTMV), IVETAL ELPACT] GTNV VITOAOYLIGTIKN 10y0. H
eveM&la avamTLENG SLOPOPETIKOY EPApPUOYDV glvar PEYAAN, KABMG 1 AELTOVPYIKOTNTA TOV TEAKOD
cvotpatog kafopileTor amd o EMTEPIKA TEPLPEPELOKA T OTOL0 SLOGLVOLOVTAL LUE TNV KEVIPLKN
povada (pkpoenegepyaotn), | omoia dev gival eEg1dkevpévn. Avtifeta, 6Tovg pKpoeneEepyaoTEg
Y10 EVEOUATOUEVO GLUGTILOTO (LKPOEAEYKTECS), Ol 0TTOT01 £Y0VV HKPATEPES 1] KO UNOAUVEG
duvatotnteg cvvepyaciag pe eEMTEPIKA TEPLPEPELOKE, OLTOV TOV €idoVE, N eveMEia elvan

TEPLOPIGUEVT, KOBDG Kat 1) VTOAOYIoTIKY 16)0G.[4]

1.5. EEOIKONOMHXH ENEPTEIAX

Ewkova 5: Eéotkoviunon Evépyeiag

OEPMOMONQXH

e Kieiote yopopddeg oe mopteg kal wapdbupo HE HOVOTIKO VAIKO OTMG OVTOKOAANTEG

TAVIiES TOV EUTOPIOL 1 OKOUT KO GIATKOVT).
e Mnv aepilete vepPoiicd Tovg ydpovg Tov BELeTE va Bepudvete.
e IIpocBécete poVOOT GTNV 0POPT TOV KTIpiov

e IIpocBicete LOVOOT GTOVG TOLYOVG e PEMLOA.
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OEPMANZXZH XQPQN

A&omoteiote v Aok evépyela Yo Tig NAOLOVOTES YEUOVIATIKES PHEPES VO PN VETE

TOV A0 Vo uraivel péoa oo to, votio mapddupa.

Mnv KaAOzteTe T0 OgpUOvVTIKG COUATO LE OTOLOONTOTE TPOTO, YIUTL HELDVETOL CTLOVTIKA

1N ar6d06M TOL diymg AdY®.

®povtiote yo T c®OTH PLOUICT KOl GLVTIPNON TOV KOLGTHPO, KOl TOV KaBapiopd tov

AEPNTa KdBe Kodokaipt 0md g101KOVE GLVTNPNTEC.

YYZH-KAIMATIEXMOX XQPQN

[Ipwv amopocicete va ayopdoete KAMPOTIGTIKO, KOADTEPA VO €EETACETE TOLG EVOAAOKTIKOVG

TPOTOVG UE TOLG Omoiovg umopeite va €xete dpoctd 00Tl o1 kotpoi givar dvokorol. Ta

KAMUOTIGTIKG KOTOVOADVOUY HEYOIAEG TOGOTNTEG NAEKTPIKNG evépyelag. Eml miéov pumaivouy aAld

kot Bepuaivouv 1o mepPdilov.

Emoxidote OMa oag ta mapdbupa.

Ddutéyete 6évipa, KOTA TPOTIUNOT PLAAOPOAX Yo VO GKIAGETE TO KTiPlo 00G, CAAL Kot

Y10 v SNUIOVPYNGETE KAAVTEPO EVVOTKO *’pikporAipa’’, 6mov avtd givar Suvarto.

EmiAé€ete avorytd kol QOTEVA XpOUOTA 6TOVG EEMTEPTKOVG TOTYOVG KL GTIG OPOPES OAAY

KOl OTIG TEVTEC.
T Ceotéc pépeg va aepilete to KTiplo cag.

Av o1 eEotepkég ouvOfkeg Kot ta avoiypata Tov kTipiov cag dev eEacparilovv tov

OTOPOiTNTO 0EPICUO, TOTODETEITTE OVEUIGTIPES TPOSAYMYNG KOL OTAYMYNS TOL 0EPOL.

PQTIEMOX

AQNVETE TO PVGIKO PG TOV NAOVL VO TEPVAEL A0 OGO TO SLVOTOV TEPIOGOTEPES TAEVLPES

TV YOpwv. ETtol emruyydvetol peyodlutepn endpkelo Kot KOADTEPT Katavour tng (Eotnc.

Mo v keAvTepn pOOUICT) TOV EOTICUOV, TPOTWEIGTE KIVITA GTOPLO, TOPE KOovpTiveg aTal

napdbopa.

[potynote éva yapnAd QOTIGHO Kot TPOGHETO TOMKO POTIGUO GTA GNUElR OTTOL TO

YPEWGLEGTE YPNOILOTOLDVTOC AMUTTHPES YOUNANG evepyeloknc KoTaviiwong(IED).

No kaBoapileTe TOKTIKA TO POTIOTIKA GOUOTO KO TOVG AOUTTIPES Y10 GKOV.
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OEPMOZI®PQNAYX - ZEXTO NEPO

Avayte 10 Beppocipova cag otav ypeldleote avaloya Le Tig avlykes oag yia (eotd vepod
KO U1V TOV ONVETE OVOUUEVO GOKOTO, Y10t TOAAES MPES.

Mnv apnvete 11§ Bpoceg oag vo otdlovy adidkoma Kot unv aprvete to (eotd vePO va

TpEXEL dokomna.

OIKIAKEX XYXKEYEX

Hlextpucn kovliva

Ortav Ppalete vepd, vo okemdlere TV KATtoopOAd pPE TO Kamdkl tng. Ga Ppdoet
YPMNYOPAOTEPQ KO LUE UKPOTEPT] KATAVAAMOT EVEPYELOG.

AmopeVyeTe TIG AOKOTES TPOOEPUAVGELS Kol TO GLUYVO AVOLYLO/KAEIGIHO TOL POVPVOV.
Ké&Be @opd mov avoiyete tnv mdpta tov @ovpvov ybvetor 1o 20% NG €0MTEPIKNG
Bepuomtag. Kabapilete toktikd to mAexTpikd pdtio kol to @oOpvo Yo KOADTEPT
amoOd00M .

[No 10 {éotapa pIKpdY TOGOTNT®V AYNTOD TPOTIUNGTE, £POcOV JBETETE, TO POVPVO

LIKPOKLUAT®V Yot eEotkovopel NAEKTPIKN evEpYELa Kol XpOVO, OAAG Le LETPO.

Poyeio — Katowydkreg

To yvuyeio Katavak®Vvel opkeT evépyeta StOTL Agrtovpyel 6 o 10 24wpo. H evepyeiaxn
KaTovAA®on Tov Olafétouv OAEC Ol GUYYPOVEG MAEKTPIKEG GULOKELEG UaG Oivel
TANPOQOPiEC Yoo TNV €vepyelokn omodoon Tov. Emdééete o cvokevn pe youUnAn
EVEPYELOKN KATAVAAMOT).

PvBuiote to Beppootdtn tov yuyeiov ®ote M Bepuokpacio vo glvar 70C kot Tov

Katoyvktn otovg -180C. 'Etot e€otcovopteite péypt kat 15% pedpa.

Mn Balete Leotd ayntd péca oto yoyeio. Kaldtepa va TepUEVETE VO KPLOGOLY TPMTOA.

MAvvTiipro povy®v

EmAélre éva mlovtiplo pe piKpr] KOTovaAmon vePoL Kot PpEOUATOS. YTAPYOLV OPKETES
SLPOPEC OO GLOKELT GE GVGKELT OTMC TO EVEPYELOKA.
®povtiote va yepilere to mALVINPIO KOl TPOTIHATE Vo Palete OAn TN TOGOHTNTO TOL

xopdet (cuvnBwg 5-6 KIALG povyw).
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e Ortav arovoidlete, KAelvete TN Topoyn vEPOL TOL TAVVINPIOL S1OTL LE Lo Toy®VIE pTopet

VO TANLLVPY|CETE.

Mikpoovokevég

e IIpw oyopdoete o cuokevn evnuepombeite yu ™ katavimon g oe pevpo(watt/h),
dedopévou OtL VILaPYoLVY daPOPES amd GLGKELT] 08 GLOKELT (aKOUN KOl 6T AglTovpyia

OVOLLOVTG).

e  Mnv apnvete avappévn TV TNAEOPACT], TNV KAPETIEPA, TO G1OEPO K.A.TT.. OTOV OgV TA

xPealeaTe, 00TE OKOWO GE KOTAGTAGT OvVapovig. [5]

1.5.1. HVAC ZYXTHMATA

=) @
g - |-
B g =
= E Q
£¢ E ventilate S 3 [+
Eg = infrastructure genergy fs Ec
thermal cn[n?o?'tl!@at_ing E,'E Q==
£ air conditioning g ] """é_n;..r."‘z (1- ] 55
=55 compressor sl!lI ;W X ——a N s
g = BN hower energy efficiencyjair quality = O ==Zs.,
i g ditioneriindiist™ NG OSE mi © machine
LS Uﬂg.!.tLQ,"ﬁEéL“_dUStW%,ﬂ Q= i) | QD gutside
= 51 B splitte == T Y e
= 512 technology - Eventilation
& sEcon |t|nn|ng_gﬁg O | ventilating
8 @l.£ Sequipment -~ @ ST E %
s5acEgr 000l EEESS E
& £S5 S8 ventilator @& T ©
@ >3 Psupplybusiness L2
T

Ewova 6: HVAC system

Ta ovomuata HVAC(Heating, Ventilation and Air Conditioning) mapéyouvv éheyyo yio
pOOon ™G Asttovpyiag Tov cvoTHuaTog BEpuaveng 1/ Kot KAMUOTIoHo. Zovi0wg pia
aleOnmpio StTasn ¥PMNOLOTOLELTAL Y10, VO GLUYKPIVEL TNV TPOYUATIKY Katdotaon (7).
Oepuokpacia) pe pio emBLUNTY . TN GUVEYELN, TO GUGTN O EAEYYOV AVTAEL VO GLUTEPAGLOL TTOL0L
pétpa Tpémetl va AneOovv (.y. Eexivioet Ttov avepuotipa). Tétoln cusTAHOTA CLUVAVTAUE GUVHOWC

0€ EMAYYEAUATIKOVG YDPOVG 0101t KooTilovv.[6]
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KE®AAAIO 2

210 GUYKEKPLUEVO KEPAANLO YIVETAL AVOPOPH GTO OVATTLEIKO GUGTN LA Y10, TV VAOTOINGT TOV
project . ['iveton meptypopr) GTNV OIKOYEVELD TOV HUKPOEAEYKTT OKOWLO, Kot 6€ aVTOV , 6T0 Wifi
shield ot ota vVAKE OV YpeGoTNKaAY. Emtiong yivetor KooTOAOYNON TMV VAMK®V Kot

novvoesporoyia peta&d Toug.

2.1. OIKOT'ENEIA MIKPOEAEI'KTQN MSP430

<4—Ultra-Low Power Performance Analog Integration Easy to Get Started ——p

MSP430"

1xx

]
-

PMM

w
=
=

Speed: 8 MHz - Speed: 816 MHz Speed: 25 MHz
Flash: 1-60KB Flash: 0512068 : Flash: 4-120KB Flash: §-256KB
All devices feature: JRAM: Up to 10xB RAM: Up fo KB - RAM: Up to 8XB RAM: Up to 16XB
16-hit timer, WOT, J] SPI0:14:48 GPIO: 10-64 _ 6P10: 32-83

Internal digitally
controlled oscillator
External high and

16-bit RISC CPU

=
-
-

low frequency
suppor,
<50-nA pin leakage,
<6-ps wakeup

-
173
5‘ b

Ewkéva 7 : MSP430 Family

H owoyéveln tov MSP430 giva:

o MSP430x1xx series
e  MSP430F2xx series
e MSP430G2xx series
e MSP430x3xx series
o MSP430x4xx series
e MSP430x5xx series
e MSP430x6xx series
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2.1.1. MSP430F5529 LAUNCHPAD

Ewéva 8 : MSP430F5529

MSP430F5529 mepiéyet:

16-bit MCU

o 128KB Flash Memory

o 8KBRAM

e 25MHz CPU speed

e integrated USB 2.0 PHY

o 12-bit analog-to-digital converter (ADC)

e timers
e serial communication (UART, I12C, SP1) [7],[8]
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Ewcova 9 : MSP430F5529 Pinout

Ewkéva 10 : MSP430F5529 Board




ﬁ Energia LaunchPad with MSP430F5529
Revision 1.4

Flash 128 KB

‘SRAM 8 KB

Serial hardware

Support for FC(1) and SPIf1) ports to be added later.

MSP-EXP430F5529LP @

<

MSP430
F5529

SCK (0)
Cs )

MISO (1)

MOSI (1)

[Shox Fre [Pas ] . P

© o ~oaaen

®p Texas . L
INSTRUMENTS pg.2 (-

PUSH2

|

3

Rei Vilo, 2012-2013
embeddedcomputing.weebly.com
veson 1 20130812

Ewxova 11 : MSP430F5529 LaunchPad Pinout

2.2. WIFI CC3100 BOOSTERPACK

Ewxéva 12 : WIFI CC3100 BoosterPack




“ Energia CC3100 WiFi BoosterPack

with LaunchPad Stelaris

[ esov | 1 ["veus |
[caia i1 | a5 | : oo |
| PDO | P02 | AT R
| Pat | ST <o | MISO (1))
| A | P03 | A | [ Mosi i}
| _At0 | P4 | A2 |
| A | MISO )
A | | cap |
PF.1_RIED L | MOSE (1) | SOK 58 |
B Ao vio, 20122015
exbecueccomaiic g asekl,oom 00 shum
" s B vo0 BWN oo |
EXE R
Ewova 13 : WIFI CC3100 BoosterPack Pinout
WLAN Receiver Characteristics
Ta = +25°C, Vgar = 2.1 to 3.6 V. Parameters measured at SoC pin on channel 7 (2442 MHz)
Parameter Condition (Mbps) Min Typ Max Units
1DSSS -95.7
2 DSSS -93.6
11 CCK -88.0
6 OFDM -90.0
Sensitivity 9 OFDM -89.0
(8% PER for 11b rates, 10% PER for
11g/11n rates)(10% PER) () 18 OFDM —86.0 i
36 OFDM -80.5
54 OFDM -74.0
MCSO0 (GF)®@ -89.0
MCS7 (GF)®@ -71.0
Maximum input level 802.11b —-4.0
(10% PER) 802.11g 2100
(1) Sensitivity is 1-dB worse on channel 13 (2472 MHz).
(2) Sensitivity for mixed mode is 1-dB worse.
[ 53 )



WLAN Transmitter Characteristics

Ta = +25°C, Vaar = 2.1 to 3.6 V. Parameters measured at SoC pin on channel 7 (2442 MHz)."

Parameter Condition? Min Typ Max Units
1 DSSS 18.0
2 DSSS 18.0
11 CCK 18.3
’ 6 OFDM 173
e L e
18 OFDM 17.0
36 OFDM 16.0
54 OFDM 14.5
MCS7 (MM) 13.0
Transmit center frequency accuracy -25 25 ppm

(1) Channel-to-channel variation is up to 2 dB. The edge channels (2412 and 2472 MHz) have reduced TX power to meet FCC emission
limits.
(2) In preregulated 1.85-V mode, maximum TX power is 0.25 to 0.75 dB lower for modulations higher than 18 OFDM.

2.3. TA YAIKA IIOY XPEIAXTHKAN

Ewcova 14 : Ta vALkd TG KATAOKEVTS
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YAwka Katackeong:

MSP430F5529LP LaunchPad
CC3100 BoosterPack WIFI

Relay 2 channel

DHT11 temperature & humidity sensor

Power Supply 5V 2A USB plug

Hlektporoyiko Kovrti

Koimowa yro cuvdecporoyio

1.
2
3
4
5. DS18B20 waterproof temperature sensor
6
7
8
9

joiners
DHT11 temperature & humidity sensor
v @ v
ol
UUGear 3¢
Ewova 15 : DHT11 sensor
Iltem Measurement | Humidity Temperature | Resolution Package
Range Accuracy Accuracy
DHT11 20-90%RH +5%RH £2¢ 1 4 Pin Single
0-50 C Row
( ]
25
L J




Relay 2 channel

Ewéva 16 : Relay 2 channel

Specifications:

e 5V SONGLE relay 250V 10A
e Input low level effective.

e Input sign.

e GND power supply.

e VCC signal power supply.

e IN1, IN2 line

e JD-VCC relay power supply.

Dimensions: 51x38.5x18mm

26

——
| —



DS18B20 waterproof temperature sensor

Ewova 17 : DS18B20 waterproof temperature sensor

Pnolokog astnmpag Oeppokpaciog DS18B20 1-Wire amo tmv Maxim-IC. Ymohoyilet Bafpodg
Keloiov (°C) amo -55°C émg 125°C (+/-0.5°C) e axpifeio 9 - 12bit. Kabe arcOntipag
yopoaktnpiletal amo pia dievbuven 16-Bit. Adyw tov dievbivoemv mov Exovv ot aicinTtipeg avtol

umopovv va ouvdedovv modloi pali og éva pdvo kodddio (1-wire protocol).
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2.3.1. KOXTOAOT'HXH YAIKQN

1. MSP430F5529 LanchPad + CC3100 BoosterPack WIFI = 29.60 €
https://store.ti.com/cc3100boost-msp-exp430f55291p
2. Relay 2 channel = 1.30 €

http://www.ebay.com/itm/5V-2-Two-Channel-Relay-Module-With-optocoupler-for-Arduino-PIC-ARM-DSP-AVR-
/140764956257?hash=item20c63ec661:9:eBoAAOSw-KFXfha9

3. DHT11 temperature & humidity sensor = 0.95 €

http://www.ebay.com/itm/New-DHT11-Temperature-and-Relative-Humidity-Sensor-Module-for-arduino-
/310670497097?hash=item4855679549:9:BqQAAOSWqfNXil37

4. DS18B20 waterproof temperature sensor = 1.38 €

http://www.ebay.com/itm/Waterproof-Digital- Thermal-Probe-or-Sensor-DS18B20-Length-1M-
/201544352532?hash=item2eecfac314:9:Q88AAOSwXeJXehjS

5. Power Supply 5V 2A USB plug = 1.89€

http://www.ebay.com/itm/USB-Switching-Power-Supply-Adapter-Charger-AC-100-240V-DC-5V-2A-10W-US-EU-Plug-
/361704993157?var=&hash=item54374c3185:m:mWQPBDXxSif1tWMTvpj060AA

6. Hiexktporoywké Kovti =2.5 €

http://www.ebay.com/itm/Waterproof-Junction-Box-Plastic-Electric-Enclosure-Case-85x85x50mm-
/162296540606?hash=item25c9aladbe:g:lyAAAOSWj85YPmxn

Yuvolké k66T0og avd kKéppo : 37.62 €

Av ayopdoelg Ta VAIKE amd v EALGSa 10 GuVoALKO KOGTOG ava KOUPo iomg eivar Kot SITAGo1o o

.
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2.4. H XYNAEXMOAOI'TA

MSP430F5529LP + CC3100 s

GND

5V

Ds18B20

2°1S-00AS0-Q¥S
J0ABZ WO DGAOE VOU
VASZL VO IVADSZ YOI

Ewova 18 : H ovvdeauoroyia

Apywucd Ba suvdécovpe To CC3100 booster pack otov MSP430F5529 Launchpad kot ot
ovvéyeln Bo cuvdEcovpe Tov acOnTpeg Kot Ta relay. O PIKPOEAEYKTNG LOG TTOPEYEL TAGELC
Tpogodoaiog 3.3volt, Svolt, yeiwon kot puepucég ynelokég 160000/ e£600VG Y10 0ESOUEVAL.

Me v ypfion T@v jumper wires 0o cuvdécovie To pin Vec tov awsbntipoe DHT11 e 1o pin
3,3V tov pikpoegreykn yio mapoyn otabepod pevpatog tdong 3.3volt Kot To pin Tng yeimong |e to
pin GND ¢ yeimong tov pukpoeheykt. Ta mpdoiva pins 0Tmg @aivovtal 6TV Topamdve eikovo
elvar elcodot kot ££odot ynolakmdv dedopévav. To pin wov Ba cuvdécovpe Tov DHT11 givon o
p3.7 . Ou cvvdécovpe Tov ocntipa DS18B20 ya tn pétpnon g Beppokpaciog Tov YyukTkov
VYpo¥ 610 pin SV Tapoyng otabepnc Tdong Svolt kat oto pin GND g yeimong. Ta dedopéva Ba
10, Srofaovpe and to pin p6.5 . H avtiotacn 4.7kohm 6o cuvdebei avtiotorya oto pin 5V kat
p6.5.

H ovvdeon tov relay avtictoya ota pins 5V kot GND. H gicodog inl(HiLow) Ba cuvdebel

o7o pin p7.4 ko 1 gicodog in2(ONOff) Ba cuvdedei oto pin p3.6 .

AoV omokToauE pio 10£0, Y10, TOV [WKPOEAEYKTN KOl TO VAIKE Kot TO¢ ovTd cuvoéovTor uetaln

TOVG, TAUE VO SOVUE TAPOKATM MG O TPOYPUUUATIGOVIE TOV LUKPOEAEYKT.
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KE®AAAIO 3

210 GUYKEKPLUEVO KEPAAALO YIVETAL O TPOYPAUUATIGHOS TOV LIKPOEAEYKTY] LE TO avamTuELoKo
nepiParrov Energia IDE |, yiverar avagopd otig ifAobnkeg, to dtoypapiato pong Kot Tic
ovvapToEls. AKOpO 6To TPOTOKOALO emkovmviog MQTT kot Tmg avtd Ponddel 6tnv vAoToinoT

TOL project.

3.1. ENERGIA IDE

Ewova 19 : Energia IDE logo

To Energia IDE givou pua mat@dppa avolytod Aoyiopkov 1 oroio Egkivioe tov Iovovdplo tov
2012 and tov Robert Wessels, o onoiog épepe tnv Wiring kat to Arduino oto dedopéva g Texas
Instruments Baciopévo otov MSP430 LaunchPad. To Energia IDE vrootpiletar oe MAC OS,
Windows kat Linux. Xpnoiponotei tov MSPYee HeTayAmTIOT 0 0T010g dNpovpynOnke omd tov

Peter Bigot. Yrootnpilet moALég PLpA10ONKES Yo TNV £0KOAN VAOTOINGT TOV KOSIKA.

EeKIVOVTOG TPEMEL VL KOTEPAGOVE 0mtd ToV dtadikTuakd 1otdtono to Energia IDE
http://energia.nu/download/ . A@ob éyel katéPel Tpénel va amoGLUTIEGOVE TO ap)Eio energia-
0101EXXXX-windows.zip Kot elplacte £T0101 va Yvopicovpe Ty mhatpopua . Eniong npénet va
Kotefacovpe tovg drivers yio tov MSP430F5529 LaunchPad and €36
http://energia.nu/files/ezFET-Lite.zip. Avtd pag divel v duvatotnta o H/Y va "de1" and pia

COM 6Ypa to LaunchPad 6tav £xet cuvoebel péom g 6vpag USB .
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HEekwavtag to Energia IDE(Windows ypioteg) kavovtag dmhd KAk oto Energia.exe kot Oa

enpaviotel Eva adeto sketch Tapabupo, dmmwg to mapakdtm. [9]

n B

@ sketch_novida | Energia 0101E0017 =-|[-E

File Edit Sketch Tools Help

sketch_nov04a

void setup() -
{

// put your setup code here, to run once:
}

void loop()
{

// put your main code here, to run repeatedly:

LaunchPad v msp4305529 (25MHz) on COMS

Ewova 20 : Energia IDE

O apykég puOpicelg mov mpénet va yivouv ®ote va emkowvovei o MSP430F5529 LaunchPad
gtvat, apov NoN xovue cuvdéoel otny Bupa tov MSP430F5529 LaunchPad, vo evtornicet mola
COM Bvpa "d60nKe" yia emkowvmvia. Avtd yivete natdvog 65l KAk Kot 110t teg otov "

Ynoloyomg" , émerta "Awyeipion Zvokevmv" kot emdéyovpe tig "Obpeg (COM & LPT) kon
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"kpatape" v MSP Application UART1 ( COMX ).

=1 Awayzipion Zuoksuwv E‘@@
Apyzio Evipyzia  MMpoPoln  Bonbaa
Lol dleafll 7 Bo: i
4 {7 Manis-PC
e Aékteg Bluetooth
> Eheyktéq IDE ATA/ATAPI
» &5 Eheyktéq omoBrikeuang
" Eheyktég eviaiou oziplakoy Staihov (USB)
> -y Eheyktéq nyov, Bivtzo kot agviSiov
D Emelepyootiq
YF Gvpeg (COM & LPT)
Y5 MSP Application UART1 (COMS)
'? MSP Debug Interface (COM7)
& Movéde DVD/CD-ROM
>y Movadeq Siokwv
@ Mmatopizg
& 0B6veq
> 2= Minktpoloyta

[N

> )vj MovTikio Kat GAAEG CUOKEVEG KOTASEENG
ﬁ" Mpoaappoyzig Situou

> B Mpooappoyzic 08ovng
257 TUOKEVEG OTEKOVIONG

TUOKEVEG OUOTHHOTOG
1M YrohoyioTrg

Ewova 21 : Ovpa COM
Emotpépovtog oto Energia IDE agpob evtomticape v Bvpa COM eipoote Etoyot yo tig

pvuiceic.

@ sketch_nov04a | Energia 0101E0017 | == @ [
File Edit Sketch Help
Auto Format Ctrl+T
Archive Sketch
sketch_nov4g Fix Encoding & Reload
‘{’°1d setw () Serial Monitor Ctrl+Shift+M 2
// put your Board »
) Serial Port » com7
v | coms
. Update programmer
void loop()
{
// put your main code here, to run repeatedly:
}
< »
LaunchPad w m:

Ewova 22 : Energia IDE ©@0pa COM
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@ sketch_nov04a | Energia 0101E0017 = | B[]
File Edit Sketch Help

Auto Format Ctrl+T
Archive Sketch
sketth_nov04a  c Encoding & Reload
:Did setup () Serial Monitor Ctrl+Shift+M 5
4/ pat, your| Board » LaunchPad w/ msp432 EMT (48MHz)
) Serial Port » LaunchPad w/ cc3200 EMT (80MHz)
. e s RedBearLab CC3200 EMT (80MHz)
woid loop() 4 RedBearLab WiFi Mini EMT (80MHz)

{

RedBearLab WiFi Micro EMT (80MHz)
// put your main code here, to run repeatedly:

SensorTag w/ cc2650 EMT (48MHz)
} LaunchPad w/ cc3200 (80MHz)
RedBearLab CC3200 w/ cc3200 (80MHz)
RedBearlLab WiFi Mini w/ cc3200 (80MHz)
RedBearLab WiFi Micro w/ cc3200 (80MHz)
LaunchPad w/ msp430g2231 (1MHz)
LaunchPad w/ msp430g2452 (16MHz)
LaunchPad w/ msp43092553 (16MHz)
FraunchPad w/ msp430fr5739
< LaunchPad w/ msp430f5529 (16MHz)
LaunchPad w/ msp430f5529 (25MHz)
LaunchPad w/ msp430fr5969 (V2.0 and higher only!)
LaunchPad w/ msp430frd133
LaunchPad w/ msp430fr6989
LahnehEadiy LaunchPad (Stellaris) w/ Im4f120 (80MHz)
LaunchPad (Tiva C) w/ tmdc123 (80MHz)
LaunchPad (Tiva C) w/ tmdc129 (120MHz)

Ewova 23 : Emidoyn "mAakétag”

Kot topa eipoaote topot yo v avantuén tov kodka pag. Eriong vwdpyovv kot £Tolpot

KOOUKES Y10l TIG OPYIKES LG OOKIUEG OTIMG POUVETOL TOPAKATE.

33

——
| —



VERIFY]

sketch_apr10a

void setup()
¢

// put your setup code here, to run once:
}
void

{
// put your main code here, to run repeatedly:

oi)

01.Basics 2

02.Digital »

£ SR, = 03.Analog 2
@ sketch_nov04a | Energia 0101E0017 04.Communication >

Edit Sketch Tools Help 05.Centrol >

New Ctrl+N 06.Strings »
Open... Ctrl+0 07.Sensors » ')
Sketchbook » 08 Display > |
Examples N 09.EducationalBP_MKI » :
Close Ctrl+W 10.MultiTasking [
Save Ctrl+S A i
Save As... Ctrl+Shift+S AdaDHT11 » 4
Upload CtrisU Adafruit_TMP006 > :
Upload and then Open Serial Monitor  Ctrl+M ANiBosstumpeE A 2
Upload Using Programmer Ctrl+Shift+U AlsEocss HARCE 4 ,
alson >
Page Setup Ctrl+Shift+P CogLCD > !
Print Ctrl+P DriverLib » |
Preferences ChlcGominia EduBPMKII_Screen » [
EEPROM > b

Quit Cl+Q IRremote »

LCD_Launchpad >

LCD_SharpBoosterPack_SPI »

LiquidCrystal 2
. M2XStreamClient v [

MQTTClient >

MspFlash >

OneMsTaskTimer >

OneWire >

BB  Onewirev2 8

PubNub >
PubSubClient vl
Servo >
% |

Ewova 24 : Enegia IDE Examples
Kdnoeg Pacikég Aettovpyieg Tov Energia IDE sivau:
__\NEWJAB /OPEN’-— SAVE
UPLOADg e Serial
Monitor

Ewova 25 : Energia IDE Asitovpyisg
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AnalogReadSerial
BareMinimum
Blink
DigitalReadSerial
Fade
ReadAnalogVoltage
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3.2. OI BIBAIOGHKEX

O1 BprrodnKeg Yo TV VAOTOINGT TOV KMOUKO, EWVOL:
e SPLh

H ovykexpévn Biprobnkn pog emtpénet va emkowvovodpe pe SPI (Serial Peripheral Interface)
OLOKEVES e KOplo cuokevn To MSP430F5529 LaunchPad. Eivat éva chyypovo celplaknig

UETAO00NC TPOTOKOAAO TO OTTOIO YPTCULOTOLEITE Y10l TNV EMKOWVMVIO OVAUESH GE UIKPOEALEYKTEG
o Wifi.h

H ovykexpiévn PipAiodnkn ypnotonoteite yo tnyv acvppatn exkovovia pécwo tov CC3100

Booster Pack.

WiFi class

The WiFi class initializes the ethernet library and network settings.

begin()
disconnect()
config()

setDNS()
SID

SSID

SSI
encryptionType()
scanNetworks()
status
getSocket()
macAddress()

e

IPAddress class

The IPAddress class provides information about the network configuration.

localIP
subnetMask()
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https://www.arduino.cc/en/Reference/WiFiBegin
https://www.arduino.cc/en/Reference/WiFiDisconnect
https://www.arduino.cc/en/Reference/WiFiConfig
https://www.arduino.cc/en/Reference/WiFiSetDns
https://www.arduino.cc/en/Reference/WiFiSSID
https://www.arduino.cc/en/Reference/WiFiBSSID
https://www.arduino.cc/en/Reference/WiFiRSSI
https://www.arduino.cc/en/Reference/WiFiEncryptionType
https://www.arduino.cc/en/Reference/WiFiScanNetworks
https://www.arduino.cc/en/Reference/WiFiStatus
https://www.arduino.cc/en/Reference/WiFiGetSocket
https://www.arduino.cc/en/Reference/WiFiMACAddress
https://www.arduino.cc/en/Reference/WiFiLocalIP
https://www.arduino.cc/en/Reference/WiFiSubnetMask

e gatewaylP()

Server class

The Server class creates servers which can send data to and receive data from connected clients

(programs running on other computers or devices).

o Server

e WiFiServer()
e begin()

o available()
o write()

e print()

e printin()

Client class

The client class creates clients that can connect to servers and send and receive data.

e Client
o WiFiClient
connected

I

e connect
o write()

e print()

e printin()
e available()

UDP class

The UDP class enables UDP message to be sent and received.
e WiFiUDP
egin

e available()

:
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https://www.arduino.cc/en/Reference/WiFiGatewayIP
https://www.arduino.cc/en/Reference/WiFiServerConstructor
https://www.arduino.cc/en/Reference/WiFiServer
https://www.arduino.cc/en/Reference/WiFiServerBegin
https://www.arduino.cc/en/Reference/WiFiServerAvailable
https://www.arduino.cc/en/Reference/WiFiServerWrite
https://www.arduino.cc/en/Reference/WiFiServerPrint
https://www.arduino.cc/en/Reference/WiFiServerPrintln
https://www.arduino.cc/en/Reference/WiFiClientConstructor
https://www.arduino.cc/en/Reference/WiFiClient
https://www.arduino.cc/en/Reference/WiFiClientConnected
https://www.arduino.cc/en/Reference/WiFiClientConnect
https://www.arduino.cc/en/Reference/WiFiClientWrite
https://www.arduino.cc/en/Reference/WiFiClientPrint
https://www.arduino.cc/en/Reference/WiFiClientPrintln
https://www.arduino.cc/en/Reference/WiFiClientAvailable
https://www.arduino.cc/en/Reference/WiFiClientRead
https://www.arduino.cc/en/Reference/WiFiClientFlush
https://www.arduino.cc/en/Reference/WiFIClientStop
https://www.arduino.cc/en/Reference/WiFiUDPConstructor
https://www.arduino.cc/en/Reference/WiFiUDPBegin
https://www.arduino.cc/en/Reference/WiFiUDPAvailable

beginPacket()
endPacket()
write()
parsePacket()
ee
ead

sh
to

remotelP()
remotePort()

EiL

(%]

e PubSubClient.h

H ovyxexpyévn Biprobnim pog fondé va anootéAlovpe umvopoto HEGH TOL TPOTOKOAALOL
MQTT .

Constructors

PubSubClient ()
PubSubClient (client)
PubSubClient (server, port, [callback], client, [stream])

Functions

boolean connect (clientID)

boolean connect (clientID, willTopic, willQoS, willRetain, willMessage)
boolean connect (clientlD, username, password)

boolean connect (clientID, username, password, willTopic, willQoS, willRetain, willMessage)
void disconnect ()

int publish (topic, payload)

int publish (topic, payload, retained)

int publish (topic, payload, length)

int publish (topic, payload, length, retained)

int publish_P (topic, payload, length, retained)

boolean subscribe (topic, [gos])

boolean unsubscribe (topic)



https://www.arduino.cc/en/Reference/WiFiUDPBeginPacket
https://www.arduino.cc/en/Reference/WiFiUDPEndPacket
https://www.arduino.cc/en/Reference/WiFiUDPWrite
https://www.arduino.cc/en/Reference/WiFiUDPParsePacket
https://www.arduino.cc/en/Reference/WiFiUDPPeek
https://www.arduino.cc/en/Reference/WiFiUDPRead
https://www.arduino.cc/en/Reference/WiFiUDPFlush
https://www.arduino.cc/en/Reference/WiFIUDPStop
https://www.arduino.cc/en/Reference/WiFiUDPRemoteIP
https://www.arduino.cc/en/Reference/WiFiUDPRemotePort
http://pubsubclient.knolleary.net/api.html#PubSubClient
http://pubsubclient.knolleary.net/api.html#PubSubClient1
http://pubsubclient.knolleary.net/api.html#PubSubClient2
http://pubsubclient.knolleary.net/api.html#connect1
http://pubsubclient.knolleary.net/api.html#connect2
http://pubsubclient.knolleary.net/api.html#connect3
http://pubsubclient.knolleary.net/api.html#connect4
http://pubsubclient.knolleary.net/api.html#disconnect
http://pubsubclient.knolleary.net/api.html#publish1
http://pubsubclient.knolleary.net/api.html#publish2
http://pubsubclient.knolleary.net/api.html#publish3
http://pubsubclient.knolleary.net/api.html#publish4
http://pubsubclient.knolleary.net/api.html#publish5
http://pubsubclient.knolleary.net/api.html#subscribe
http://pubsubclient.knolleary.net/api.html#unsubscribe

boolean loop ()

int connected ()

int state ()

PubSubClient setServer (server, port)
PubSubClient setCallback (callback)
PubSubClient setClient (client)
PubSubClient setStream (stream) [10]

e DHT.h

H cvykexpipévn Bipiionkn eivar vrevBovn yio v pétpnon tng Beppoxpaciog Kot

vypaciog Tov DHTXX 6évoopa.

o DHT(uint8_t pin, uint8_t type)
o readTemperature()

e readHumidity()

e aJSON.h

H ovykexpipévn Biodnkm pog diver v dvvatotnta va divovpe "popen" ota umvouota
Ta omoia B amooTéove.
Parsing JSON

aJsonObject* jsonObject = aJson.parse(json_string);

retrieve the value for name:

aJsonObject* name = aJson.getObjectltem(root, "'name");

The value of name can be retrieved via:

Serial.printIn(name->valuestring);
Finished? Delete the root (this takes care of everything else). This deletes the objects and

all values referenced by it.
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http://pubsubclient.knolleary.net/api.html#loop
http://pubsubclient.knolleary.net/api.html#connected
http://pubsubclient.knolleary.net/api.html#state
http://pubsubclient.knolleary.net/api.html#setserver
http://pubsubclient.knolleary.net/api.html#setcallback
http://pubsubclient.knolleary.net/api.html#setclient
http://pubsubclient.knolleary.net/api.html#setstream

aJson.deleteltem(root);

Creating JSON Objects from code

aJsonObject *root,*fmt;
root=aJson.createObject();
aJson.addltemToObject(root, "name", aJson.createltem("Jack (\"Bee\") Nimble™));
aJson.addltemToObject(root, "format”, fmt = aJson.createObject());
alJson.addStringToObject(fmt,"type", "rect™);
aJson.addNumberToObject(fmt,"width", 1920);
aJson.addNumberToObject(fmt,"height”,  1080);
aJson.addFalseToObject (fmt,"interlace™);
aJson.addNumberToObject(fmt,"frame rate", 24);

e OneWire.h
H ovykexpiévn Piprodnkn eivar vrevbovn yia tov Beppoxpaciokd céveopo DS18B20 .

ds.search(addr) ;

ds.reset();
ds.select(addr);
ds.write();

ds.read(); [11]
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3.3 AIATPAMMA POHX

BOOT

Setup()

Connection Lost?
WIFI or MQTT

Watch_Dog

Timeout
(RESET)

Ewova 26: main flowchart

2V Topandve KOV SIOKPIVOVLE TNV KEVIPIKN AELTOVPYIO, TOV KMOOKE LEGH TOL SLOYPAULATOS
pong. Otav givar og BOOT t6te Egkivael vo Tpopodoteite To cuotnua. Xt Setup() cuvaptnon
yivetor n MMAwon Tmv Pins 166601V/e£660V, 0L APYIKOTOGELG TOV HETAPANTOV KoL TOV
acOntpov . H setup() exteleite pio povo opd extdc Ko ov kdvet reset to ocvotua. H Loop()
oLVAPTNOT Elval 1] KOPLOL GLVAPTNON 1) 0TTO10, EKTEAEITOL GUVEYELD, KOl TTEPIEYEL TO LUEYOAVTEPO
HEPOg Tov kddika. e kabe loop eléyyovpe av vdpyet ovhvdeon pe to Wifi ko pe tov Matt
Broker, av dev vapyet t0te pndeviCovpe tov watch dog ypoviotn kot kévet reset to cvotnua. Ag
dovpe TepeTaip® TAnpoopieg ya trv setup() ko v loop() .
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Setup()

0

SmartConfig()
Connectto a
saved wifi profile

”

IP Obtained? RED_LED ON

Yes

!

Turn Off LEDS

printWifiStatus()

A

MQTTconnection()
Connect to MQTT NodeNo=-1 Yes—p{ Registration_request()
Broker

No

Loop()

Ewova 27: setup flowchart

Orav gipaote oty setup() puraivel o€ Aertovpyio smartconfig mode n onoia yéyvel va Bpet
amoOnNKeLUEVO TPOPIA S1KTVOV, OV deV PpeL TOTE TEPIUEVEL EKEL PHEXPL O YPNOTNG VO EYKATOCTNGEL
éva omg Oa dovpe Tapakdto. Av Bpet 10Te Tepyével va mapet IP dievbuvon kot epeavilet ta
ototyeia Tov Wifi , 6mwg o dvopa tov diktbov SSID , v IP kot v 1oyde Tov onjuatog RSSI.
‘Enerta kaAeiton 1 MQTTconnection pe v onoio cuvdedpacte otov primary mqtt broker :
mgtt.m2m.ce.teiep.gr , yiveron subscribe twv topics kat kévovpe avayvmon g msp flash memory
av &xer mapel NodeNo o koppoc, av 6y tote kakeitor 1 Registration_request kot omootéAdet to

41

——
| —



unvopa Yo gyypaen kot cuveyiler oty loop() mepyuévovtog Registration_response. Av éyet nom
ndper NodeNo tote cuveyilet oty loop() .

o FAIL_SAFE()
Watch_Dog

WIFI s Alt_MQTT_Connection() Timeout

Connected? Publish a message to RESET
altenate broker that |[¢——No
primary broker is down
YES A 4
BOOT
Primary MQ Attemps to connect N
Connected? to MQTT Broker Corinected?
Yes
No r
Yes
l [ e e s
Client.poli() Callbackl)
Check if message >
Decode message
received
t message is for topi
Registration_request _ Yesj
topic_response
Registration_respon
Connection ok? se{)
y &&
Jime to send measurment?,
A
Save NodeNo in
mspflash
\ Create and publish
measurment
message message is for topi
HVAC_cmd_topic es’ HVAC_cmd()

v

|
|
|
T
|
I
|
|
|
|
|
I
|
I
|
|
|
|
|
I
HVAC_meas{) |
I
|
|
|
|
|
I
|
I
|
|
|
|
|
|
|
I
|
|
|
|
|

Actuate and then
send ack with
HVAC_responsef)
No
Green Led raor raading
on s pusie - RedlLed On
e . Hard_reset or
message is for topi Simple._reset
HVAC_conf_topic Yes HVAC. conf 0
. HVAC_conf_ack()
End Callback()
Return main loop J
i e e e e e i T S i 4

Ewova 28: loop flowchart

Ztnv loop() eréyyovue ke popd av vrapyet ovvdeon pe to Wifi apyikd, av oyt tote kokeitar n
FAIL_SAFE() oty onoia avafovpe to kokkvo led ko amevepyonotei ta pelé yio ac@AAEL.




‘Eneita eléyyovue av vrdpyel cOvdeon pe tov primary matt broker , av oy tote kdvet 5
nwpoonabeleg KAOe 3 deLTEPOAETTA Y10 ETOVOCHVOEST) Ko OV €V KATAPEPEL VoL cuvOeDel TOTE
ovvdéeton atov alternate mqatt broker : iot.eclipse.org kot otédver éva pvoua yio Alarm otin
emikowvovio pe tov matt broker yadnke ,kaAeiton n FAIL_SAFE() otv omoio avdpouie to
Kkokkwo led kot amevepyomotei ta. pehé yio acpaielo. Te kaOe 100p eléyyovpe av xst £pel KGO0
unvopa ota topics ta omoia £yl kavet subscribe ,péow g client.poll() kot av Hpbe toTE
eréyyovpe to topic 6to omoio Mpbe To unvoua . Av eivat yio to
Registration_request_topic_response tote eréyyet tnv MAC address av givol yio To GuyKeKpIUEVO
Koppo to uivopa kot orodnkevel to NodeNo oty msp flash memory. Av givat yio to
HVAC_cmd_topic tote kaieite n HVAC_cmd(), eréyyet o NodeNo yio motov koufo
anevOOVETOL TO UVVRLO Kot gvepyomolet 1) amevepyomotel ta peAé kat kokei Tnv HVAC_response()
1 omoio otélvel acknowlegde prvopa pe Ty Kotdotaon Tov peAé kot Tomv leds ta onoia eréyyovv
av ot oeOnTpeg petpdve cwotd . Av eivor yio to HVAC_conf_topic tote kokeite n
HVAC_conf(), eréyyet to NodeNo yio morov kopfo amevBdvetar o pivopa kot kaver HardReset
(oprver v mspflash memory-diaypdger to NodeNo) 7 Reset (watch dog timer = 0) ko kaAei v
HVAC_conf_ack() n omoia otéAver acknowlegde urivopa av éxave HardReset 1 Reset . Apov et
eréyEel ta topic toTe emoTPEPEL ot pon TG Kuping loop eAéyyovtag ov vdpyel cHVOEST Kat oV
givon dpa. yo. vo otethel pnvopo. pétpnong(kéde 1 Aemtod), av eivon tote kokel tnv HVAC_meas()
1N omoia oTéAvVEL pivopa to ontoio mepiéxet To NodeNo , tnv vypacia , Tnv Beppokpacio ydpov, v
OeproKpacio TOL YOKTIKOD VYPOD, TNV KOTAGTACT TV peEAE, TNV Bepuokpacio tov msp430, to
RSSI ko to message count /Enetta emavolapfdvoviol ta tapandve os kabe loop.

3.3.1. Ol XYNAPTHXEIX

e Yvuvaptnon SmartConfig()

Ewéva 29: SimpleLink WIFI
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Kévovtog kAifon otov kddika pog T cvuvaptnon smartconfig() pog diver tnv duvatdtnta va
GLVOECOLLIE TOV KOWUPO LoG 6€ £va achppaTo dikTvo ypnotpomoidveag v Bipiodnkn WiFi.h
Apyikd onmvel otn ogplakn 006vn to uvoua “Started SmartConfig Mode” Zov
npokabopiopévn Aettovpyla £xeL VoL aVOUEVEL ATTO TO YPNGTY VO TOL dMGEL £Vl TPOPIA SKTHOV
péom g android spoppoync SimpleLink WiFi Starter 6nwg 6a dovpe mopokdteo. Enedn opmg ov
K@voovpe emavekkivnon 1 av PydAovue omd To pedpa 1 AKOUO 0V KOTEL TO PEVLLO TOV SIKTVOV TOTE
0 KOTOOKELOOTNG £XEL B€ael TNV cLUVAPTNOT VO dypAPeL OAa TO. aoBKELUEVA TPOPIA SIKTVOV
apa Ba pog Eavalntmoet va Tov ddcovpe oA Eva Tpodid To onoio gueig BEAovUE Vo TO KivovE
pio eopa Kot ETELITO VO UTOVEL GVTOUATA GE AVTO. AVTO YIVETOL 0V GYOALAGOVE KATOO0V KOJIKA

amd v PiPprobnkn WiFi.h énwg paiveton mapaxdro:

Yta Windows petafaivovpe oto paxelo C:\Program Files\energia-
0101E0017\hardware\msp430\libraries\WiFi kot avoiyovpe mpog eneéepyasia to apysio WiFi.cpp.
T'o v ene€epyacia Tov apyeiov ypnoonodnke o tpoypapue Notepad++ . TTotmdvtog
CTRL+F xavovue avalnmon g AéEng “smartconfig” xon Ppickovue TNy cuvaptnon int
WiFiClass::startSmartConfig() . Exei falovue og oot tov kddiko o omoiog dtoypdpet To

amoONKeELUEVE, TTPOPIA SIKTO®V OTWE POIVETOL TOPUKAT®:

/1'if(sl_WIlanProfileDel( WLAN_DEL_ALL_PROFILES) <0)

/I return -1;

Eniong oyoMalovpe tov kddika 0 onoiog evepyomotel to smartconfig mode ko wepipével and to
xPNOTN Vo dDoEL Eva TPoik diktdov pécm ¢ epappoyne SimpleLink WiFi Starter . O xddkog

7ov Oa oyoMaoTEl €ival 0 TOPAKAT®:
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/*
sl_WIlanSmartConfigStart(0, //groupldBitmask

SMART_CONFIG_CIPHER_NONE, //cipher

0, //publicKeyLen
0, /lgrouplKeyLen
0, /lgroup2KeyLen
NULL, /IpublicKey
NULL, /lgrouplKey
NULL); /lgroup2Key

*/

Téhog oyolalovpe TV KOIKA 0 0moiog gival mpokaBopiopévog amd ToV KOTAGKEVAOTN , 1
ToMTIKY 6VVdESN G Vo Asrtovpyet o Auto Mode kar SmartConfig Mode ,evd epeic Oéhovpe og

Auto Mode povo kot avtd yivetot TapakaTm:

/1if(s|_WIanPolicySet(SL_POLICY _CONNECTION,
//ISL_CONNECTION_POLICY(1,0,0,0,0),
//&policyVal,

/11 [*PolicyValLen*/) < 0) return -1;

H moltikn acvppotng ouvdeong opilet 4 emAoyég yio va ouvdedeig og éva acHpuato diktvo.

e Auto : H ovokevn mpoormabeil va cuvdebel o éva amobnievpévo mpopid diktvov Pdon
npotepadTNTOC. Mmopobue va amobnkedoovue uéyxpt 7 mpoeik diktdov ue Pdorn tnv
npotepadTNTO. AV €xovue Béoel v Ol TPOTEPULOTNTA GE OLUPOPETIKO TPOPIA TOTE 1)
emloyn tov diktvov yivetor Paon g acedieiag (WPA2 -> WPA -> OPEN) . Av 1

ac@dielo Tov SikTomV givar id1a ToTE Yivetan emhoyn Pdon Tov RSSI strength.
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e Fast: H ocvokeun cuvdéetal 6to televtaio amodnkevpévo Tpopid mov elya Eavacuvoehet.
e Auto SmartConfig : To CC3100 Eekwvéer avtopato oe SmartConfig Asrtovpyia
o Any P2P : Xpnowomnowital yioo v odvdeon ot éva opatd WIiFi-Direct device, to

CC3100 aviyvevel kol CLUVOEETOL OTO TPMTO SIKTVO TO OMOI0 EXEL OOPOAELN OIKTVOL
'SL_SEC_TYPE_P2P_PBC'

H mpoxabopiopévn moltiky cdvdeons omd tov Katackevaot gival o Auto kot SmartConfig .
[12]

Awdwkooio eykatdastacng apo@id dtktvov oto CC3100

Ewcova 30: CC3100 profile setup

Amapoitntn mpodmodeon va Eyovpe amoBnkevoer €va mpoeik diktHOL pHE TNV LYNAOTEPN
npotepardotnta(7=highest ywa debug) chvdeong o owtd dote dtav o kKopPog "urel" og smartconfig
mode, pécm Tov KivnTov vo dnuiovpynoovue éva onpeio mpocPaong (hotspot) e to idto SSID kot
PASSWORD ka1 va cvvdefel og avuto apywd. Ereita o ypriotg pnopet va 0écetl £va kavovplo
TPOPIL SIKTVOVL UE TPOTEPALOTNTA GVUVOESTC 6 Omws Ba dovpe Topakdt®. Avtd givol arnapaitnto
3101t av o kouPoc eykotaoctabel ota fan coils Ba sivar dvokoro va enéufovpe kKabe opd yio va.

aArhaEovpe £va TPOEIA SucTvoV.

e Amobnkevon mpoeil bebug diktvov:

To va yiver ovtd Ba mpénel kpatdvtag motnuévo to SW1(switchl) oto CC3100 kot matdviog pia

@opd to SW3(switch3) (opnvet to npdowvo led Tov CC3100 yio va dvTEPOLETTO) KOt GPHVOVTOG
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10 SWL1 énerta and évo devtepdrento, to CC3100 pmaivel o Aertovpyio Access Point Mode.
Avoiyovue to WIFI tov smartphone pog cvvdedpaote oto diktvo mysimplelink-XXXXXX .
Avoiyovue Tov browser kot minktporoydvrag v dievbvvon http://192.168.1.1/ pog eppaviel to
interface tov access point cc3100. TInyaivovpe oty kaptélo tov Setup kot Bétovue SSID
Security Type, Security Key kot Profile Priority = 7 «ot natape Add .

e  AmoBnkevon emtBountov TPoPiA dikTHOV:

Aoy éyovpe anoBnkevoel to debug mpoeil diktvov, dnpovpyovpe évo onpeio mpocPacng
(hotspot) péow tov smartphone pog pe to SSID koaw PASSWORD tov debug diktdov €161 dote 0
Koppog va ouvdebei o owto. ‘Enerra and to smartphone pog oto onpeio tpésPaong(hotspot) otnv
AMota tov cuvdedepévov cuokevdv Ba mapatnpioovpe 1 cuvdedepévn cuokevr. And exel Oa
dovue v IP v omoia éyel mapet o kOpuPoc pag m.y.192.168.43.182 ko avoiyovtag tov browser
0o cuvdebovue og avtry http://192.168.43.182/ . Oa sioéABovpe oto interface tov ¢c3100 ko
myaivovtog oty Koptélo Tov Setup kol Bécovpe 1o kavovplo SSID |, Security Type, Security
Key ko Profile Priority = 6 «ou motaue Add .

o Yuvaptnon Registration_request()

H cvuvaptnon avth otéhvet éva ppvopo otov MQTT Broker pue tnv MAC address ,to Node
firmware,tov tomo tov Node,to Node Hardware version ®ote 6tav yio tpdn @opd "Eumviicet” to

Node va evnuepmogt tov MQTT Broker.To uivopa anootéiietor o€ JSON popon.

{

"NodelD": <NodelD>, //Node’s ID in the form "00:00:00:00:00:00",
"Ver": "<Node_FW>", //Node's firmware

"Type": “<Node_type>",

/[Type of the device (hvac_meas,hvac_act,hvac_comb,hvac_fc,hvac_IR,other)

"HW Ver" : <Node HW?>, // Node's Hardware version

o XYuvaptnon Registration_response()
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H cvvéptnon avti Aappdaver éva ppvoua ard tov MQTT Broker , amdvinon oto uqvouo

Registration_request, pe tnv mac address kot tov op1Bué tov Node.
{
"NodelD": <NodelD>, //Node’s ID in the form "00:00:00:00:00:00",

"NodeNo": <NodeNo> //Node's Number

e Xvuvaptnon HVAC_meas()

H cvvaptnon avt otéhver umvopata kabe 60 devteporenta otov MQTT Broker tov apifuod tov
Node, tnv vypacia, Tnv Beppokpocio, v Beppokpacio YukTiKod LYPOL, TV KATAGTOCT TOV
OnOFf peré, Tnv TaydTnTa Tov fan coil ;v Beppokpacio tov Mspa30, v 1w6yvg oNpeTog tov Wifi

KoL To message count.

{
"NodeNo": <Node_No>, /linteger
"Humidity": <HVAC_hum>, //integer
"Temperature": <HVAC_temp>, //integer
"CoolantTemp": <HVAC_fluid_temp>, //integer
"OnOff": <HVAC _Unit_OnOff>, //boolean
"HiLow": < HVAC Unit_fan>, //boolean
"Msp_Temp":<internaltemp>, //integer
"RSSI": <rssi>, // long

"msgCount": 1 //integer

e Xvuvaptnon HVAC_cmd()

H cvvéptnon avti Aappaver éva pvopa and tov MQTT Broker kdmowa toyaio ypovikh otiyun,

dnradn otav o ypnotng BEAeL v aALGEEL TV KATAGTOCT TOV PEAE TL.Y.
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"NodeNo": <Node_No>, //integer
"OnOff": <HVAC_Unit_OnOff>, //boolean
"HiLow": <HVAC_Unit_fan> //boolean

"msgCount™: 1, //integer

e Xvuvaptnon HVAC_cmd_response()

H cuvaptnon avth otéhvel pivopa amévenong tov HVAC_cmd punvopatog otov MQTT Broker.

{

"NodeNo": <Node_No>, //integer
"OnOff'": <HVAC_Unit_OnOff>, //boolean
"HiLow": <HVAC_Unit_fan> //boolean
"LEDR" : true, //boolean

"LEDG" : true, //boolean

"msgCount": 1 //integer

}

o Yuvaptnon callback()

H cvvéptnon avtn kadeite 6tav o kouPog dexbel pvopa and tov broker ota topic to onoia

éyovpe kavet subscribe, ta omoio. givau :

» Topic = "m2mce/hvac/registration_response"
» Topic = "m2mce/hvac/ce/act"

» Topic = "m2mce/hvac/conf"

49

——
| —



e Xvuvaptnon Alt_MQTT_Connection()

H ocvvapmon avt pog divel v dvvatotnta ot nepintmon mov yabel n emkovovio pe Tov
KouPo vo cuvdebel o évav evaliaxtikod broker kat vo, oamooteidel éva unvoua 6to topic =

"m2mce/hvac/alarm” 6t emxowavia pe tov tpmtevov broker yabnke.

{

"NodeNo": <Node_No>, //integer

"ALARM" : "Connection with Primary MQTT Broker Lost"

e XYvuvaptnon FAIL_SAFE()

H cvvéptnon avtn pog mopéyel ac@aieia 6to ovotnue 6tav yobel n emkowovia pe to Wifi 1 pe

tov mqtt broker , éto1 avapet to koxkivo led kot kheivel Tovg perédec.
e Xvuvaptnon printWifiStatus()

H ocvvaptnon avtr gpeoavilel otnv ceiplokr 006vn AETTOUEPEIEG TOV AGVPUATOV OIKTVOV GTO
onoio cuvdebnkaue, 6Tmg to dvopa Tou(SSID) , v IP diedvBuvon kat v éviaon tov

ofuotog(RSSI).

o  Yyvaptioelg Yo Ty MSPFLASH memory

» Xvvaptnon doRead()
Eivat vevbovn va, Stapdoet amo v flash memory to Node number to omoio
amoOnKevTNKE.

» Xuvaptnon doWrite()
Eivot vevbovn va kéver eyypaen otnv flash memory to Node number

» Xvvaptnon doErase()

Etvot vrevbovn va kabapicer v flash memory

o Yuvaptnon HVAC conf()
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H cvvéptnon avti orotadnmote ypovikn otryun ov dexbel pvoua omd tov broker 6t ypetdleton

Vo, Kavet o kKopPog "ohkn emovekkivnon" 1 omoio 6Mvel amd v puviun to NOdeno 1 amin

EMOVEKKIVNOT).
{
"NodeNo":2, // integer
"HardReset":true, // boolean (true make hard reset)
"Reset":true // boolean (true make simple reset)
}

e XYvuvaptnoen HVAC_conf_ack()
H ocvvaptnon avtr otéivel uivoua acknowledge 6to mopamdve pivoua.
{
"NodeNo":2, // integer
"HardReset":true, // boolean (true make hard reset)

"Reset":true // boolean (true make simple reset)

o Yuvaptnon GetTempX10(int)

H cvvaptnon avt maipvel cav opiopa Evav aképato aptBud, o omoiog yio GetTempX10(0) Oa
Kavet 1 avayvoon g eomtepiknc Oeppokpooiog tov msp430f5529 , av GetTempX10(3) Oa kavet
8 avayvaoouata tng ecmteptkng Beppokpaciag, £1o1 vroroyilovtag tov péco 6po Ba eivar o

oot M £VOEEN TG ecwTEPIKNG Beppokpaciog.
e  Ywyvaptnon readOWsensor()

H ocvvaptnon avt kével avayvoon g Oeppokpaciog tov DS18B20 aicOntipa. Zav

npokabopiopévn avdivon Tov aodntipa etvar o 0.0625°C kot ypdvog pétpnong 750ms .

http://www.homautomation.org/2015/11/17/ds18b20-how-to-change-resolution-9101112-bits/
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3.4. MQTT IMMPQTOKOAAO

Publisher

MQTT

Subscriber

Ewkova 31: MQTT

T eivon to MQTT mpwtoékorro;

To MQTT eivar éva TpmTtOK0AL0 avTaALAYG unvopdToy tive amd to TCP/IP, pe
nwpoemheyuévn Bvpa ™ 1883. Eivar ehappd, amhd Kol e0ypnoTO GTV EQOPIOYTN TOV,
YOPOUKTNPLGTIKG TTOVL TO KAVOLV 100viko Yo M2M enucowvovieg kat IoT epappoyéc 6mov amatteiton
TEPLOPICUEVOC OYKOG KMOKE, KoL TO €0POG (MVNE TOL S1KTVOV gival TEPLOPIGUEVO. AKOUN T
YOUNAT KOTOVOA®GT evépyelag eival GALOG Evag AOYog Tov cuyvd emdéyetat. [Tapdderypo xpnong

tov to Facebook/messenger.
To povtédo Tov Publish/Subscribe:

To publish/subscribe (pub/sub) povtélo épyetol mg EVOAAAKTIKN GTO TaPAd0GloKo client-server
LOVTELO OOV dV0 GUOKELEG EMKOWVMVOLV amevbeioc. Edd o client mov otédvet éva pvopa (pub)
dev EEpel v drapén tov mapoinmn client (sub). Yrdpyetr o broker, o omoiog gival yvwotdg 1660
otov anmootoiéa (publisher) 660 ka1 otov TapaAnmm (subscriber). H dovAieid tov broker sivor va
Aappdvel OAa T E1GEPYOUEVO UNVOLOTO KO VO, TO TPOWOE] KATAAANAL MOTE GUYKEKPLUEVQ,

UNVOUOTO, VO QTAVOUY GE GUYKEKPLUEVOLS TAPOANTITEG.
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Cliemt C

"temperature” = "22.5"

Broker

publish "temperature” "22.5" temperature” = *22.5°

Client A

Ewova 32 : Publish/Subscribe povtélo

3.4.1. HXYNAEXZH CLIENT ME BROKER

T givon o Client;

O 6pog MQTT client cupmeptrappdvel toco tov publisher 660 kot Tov subscriber. Xty yevikn
nepintwon évog MQTT client pmopei va givan kot ta 6v0. ‘Evag client pmopel va etvat amd €vog
LIKPOEAEYKTIG LEXPL VO TANPES VTOAOYIGTIKO cVoTnpa To ontoio £xetl o MQTT Bifiiodnkm kot

elvar ouvdedepévoc og éva MQTT broker mavm omd omotodnmote diktvo.
T givon 0 Broker;

H xopdid omotovdnmote pub/sub poviélov givar o broker. Avéioya pe tnv vAomoinon o broker
umopel va dtoyelplotel Tavtdypova yIhadeg cuvoéaels. H mpmtapyikn tov dovield etvor va

Aappdvet, va eiatpdpel kot va tpombel cwotd ta pnvopaTa.

H o¥vdeon tov Client pe Tov Broker:
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Apyd 1660 o client 660 Kot 0 broker yio va tpé€ovy yperalovtar pie otoifpa TCP/IP. H MQTT
ovvdeon yivetan Tavta omd éva client Kot o broker, moté client pe client. H chvdeon
apywonoteiton pe o client va otéhver éva CONNECT pnvopa ko o broker va aroavtd pe éva
CONNACK «ot t katdotacn cvvdeonc. Otav n ovvdeon eykatactadel o broker o
dwatnpnoet péypt o client va oteidel eviodn amochvdeong 1 va XAceL T 6HvdESN ToL (amd TO

diktvo). 'Eva CONNECT privopo peta&d GAlov tepthappdavet:

» clientld - 'Eva, povadikd avayvopiotiko yio kabe MQTT client. Av dgv opiotei and to client o

broker Ba Tov ddoet éva Tuyaio apOud.

*Clean Session - Avtf| 1 petapint dniovel Katd n1dco o client BEAeL poviun cvvoeon (persistent
session) 1 Oyt Tétow ouvdeon (Clean Session=false) onpaivel 61t o broker Bo amofnredoel 6o
ta subscriptions kot 6OAa ta yopéva pnvoparto (pe QoS>0) mov apopovcav avtd Tov client evd

NTAV ATOGLVIESEUEVOC.

» Username/Password - Av o broker pvBuictel katdAinia o client mpénet va moTOTOM|GEL THV

avBevtikdtnTo TOV.

» Will Message - 'Eyxovue v duvatdtnta katd tnv 6OvoesT vo puBuicovpe évo wivoua Kot 0Tov
o client amocuvdebei avamdvieya tote 0 broker 0o avolapet va to Tpowdnoel katdAinia oty

0¢om tov client cav televtaio uivoua.

» KeepAlive - Eivai to ypovikd mepldopio oto omoio decpevetar o client va otédvel éva PING
uivoua kot o broker va otéAvel pia, PING amdvinon @dote kot ot 2 TAevpéc vo, EEpouv OTL T

ovvdeon gival evepyn.

3.4.2. PUBLISH/SUNSCRIBE

e Publish
"Evag client otélvel pnvopato o€ cuykekpipéva topics. Apa pua vtoAn publish mpémet va
nepiéyet 1o topic kat to uivopa. To MQTT opwmg dev acyoreitar pe TO TEPLEYOUEVO KoL TN
dopN TOL UNVOUOTOC, EIval SOVAELY TOV XPNOTH VO ATOPAcicel av OEAEL dvadikd
dedopéva, amAd kelpevo 1 og kdmoto Tomo omws JSON kot XML. ITo cuykekpiéva puo
evtoAn publish mepi€yel TOLAGYIGTOV TO TOPUKATO:
* Topic Name - Mo cupoloceilpd iepapyticd SOpnUéEVN Le To xapaxtipa /.
* Quality of Service (QoS) - Mmopei va givar 0,1 1 2. K&Oe eninedo mapéyet dStopopeTikn

€Yy0OMoN Y1 TNV 0TOGTOAT] TOV UNVOUATOG. AETTOUEPELEG O KATO.
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* Retain Flag - Av n Tyun awtig g petafAng eivon aAndng to pipvopo 8o amobnkevtel
amo6 to broker o¢ tedevtaio yvoot Tiun Kot véot subscribers o Aapfdavovv avtod to
pvopa apécms LETd Tr GUVOEGT] TOVG.

* Payload - Ed® amoOnkeveton To pipvopa o 6mota doun emtfopuei o ypn otnge.

* Packet Identifier - Movadiké avayvopiotikd petald broker kou client dote va EEpovv
v opeia Tov unvopatog. Eyxel vonpa yio QoS>0. Exiong kabopiletal avtopata omd v
avtiotoryyn MQTT BipAiobnkn.

* DUP flag - KafBopilet ov avtd to pnvopo givol avtiypago kdmolov GAiov Kot
EAVOOTEAVETOL EMELDN TO TPOTYOVLEVO gV EQPTOCE GTOV TOPAANTTN. Exel vonua yio
Qo0S>0. Eivan pépog evog ecmTEPTKOL UNYOVIGHOD Y10 0EIOTIOTN TOGTOAN-TAPOANS TV

UNVOLATOV.

Subscribe

H amoctodn pmvopdtov dev €xet vomua av dgv vdpyetl Kamoiog va ta mapo AdPet. Evog
client yperdleTon va ekteAéoel TNV evtoln subscribe ywo va AdPet ta pnvopoato. H evioin
subscribe givan amAn ko tepthapfdvet Ta arxolovda:

* Packet Identifier - Movadikd avayvopiotikd ueta&d broker ko client dote va EEpovv
Vv mopeia Tov uNvopeTog. Avtiotoryo pe owtd otny publish evtoAn.

* Alota amd Subscriptions - KaOe subcription givai éva, (gbyog amd topic Kot eninedo
QoS. Av vrdpyovv moAromAd subscriptions yio To 1610 topic Aappdvetal VTOYN CVTO UE TO
peyoivtepo QoS.

Ka0g subscription 0o emtkvpwbel and to broker otédvovtog Ticm éve, SUBACK uivopua.

3.4.3. ENIIEAA QOS

To eninedo QoS(Quality of Service) sivar pa coppovio peta&d amocToAén Kot TOpAARTTN Y10 TO

1660 gyyonuévn etvan n mopadoon evog unvopotoc. Oco apopd to QoS 1 dadpoun Tov

unvouatog amd tov publisher oto subscriber umopei va e€etaotel omd 2 mhevpéc. Katd mpotov

a6 to Qos oL aPopd TNV ATOGTOAN UNVOuaTog amd tov Publisher otov broker, 6mmg £xet

kaBopiotel and v evtoAr] publish. Katd de0tepo amd to Qos yio TNV amocToAr] UNVOLOTOC 0o

tov broker oto subscriber, 0nwg £xel kabopiotel omd Vv evioin subscribe. Xvvendc, To QoS

umopel va vroPiPacTtel Yo kdmwolo TapaAnmTn 0 omoiog £kave subscribe pe pkpotepo QoS. Xto

MQTT vrdpyovv 3 QoS erineda:

* Q0S 0 - To moA¥ o gopd. To ehdyioto eninedo QoS, To UAVLUO ATOGTEALETOL LU0 POPA KO

dev AapPaveral emPefainon mapadoong ovte amobnkevetal. vvibwng gival 6co a&ldmioTo sival
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kol 70 TCP tpmtoK0oAL0 v omd To 0moio yiveTar 1 amoGTOAY. AVTO T0 eminedo emALyetal dTay
vrapyet otabepn) cvvoeomn broker ko client (cuvnBmg evovppat) 1| 6tav dev vdpyel TPOPANLQ

va ybdoovpe Aiyn mAnpoeopia.

* Q0S 1 - TovAdyiotov, pio eopd. O amooTOAENS ATOBNKEVEL TO PIVOLLO LETA TNV OTOGTOAN TOV
péypt va mapet 1o PUBACK prvopa. Av Tepdoet GUYKEKPLUEVO XPOVIKO SLAGTN O KOl OEV TO
AaBel mpoomabei va amooteirel To prpvopa Eavd. Me avtd o TpoOTOo TO PVLpe pmopel va eTdoet
TEPLOCOTEPES POPES. AVTO TO eMinedo emAéyetat OTav 6TOYOG Eval va PTACEL Giyovupa 1
mAnpoeopia Kol evamdkertoal 6To xpnotn av Ba yeipiotel v emmpdodetn TAnpopopia (ta

avtiypoa).

* Q0S 2 - Xiyovpo po gopd. Eivar o acparéotepog, aAAG Kot 0 o apyds TPOTOG VoL GTOAEL Eval
pvopa. I'a va sopPel avtod yivovton 2 avtoddayég unvopdtov. Av o client oteilel devtepn popd
éva pvope, Yot kaBvotépnoe n amdvinon o broker Bo tpowBncet povo o £va. Avto To EMinedo
EMAEYETOL OTAV ELVOL TOAD GNUOVTIKO Y10, TV EQOAPLOYT VO Aapfavovtol OAa To unvopata

aKpIP®g pio eopd Kot ) emPapovon and To S Eleyyo oev Hag eivol TOGO PLEOVEKTT L.

To QoS &ivor onuovtikd yapakTnpoTkd tov TpmTokdAlov MQTT. Me tov éAeyyo g Tapddoong
Tov punvopatog va gtvor ata xépta tov MQTT pmopei va kdvel v emikovavia og ava&lomieta

diktua gvkoAdTepn. EmmAéov diver v evyépeta 610 xpnotn va dtodéEet to QoS eminedo avdioya

LE TO €i00¢ TNG EQaPUOYNG Tov. [13]

o PUBLISH QoS0 MQTT g

o PUBLISH QoS 1
MQTT Broker
6 PUBACK

6 PUBLISH QoS 2
Q PUBREC
MQTT Broker
Q PUBREL
Q PUBCOMP

Ewova 33 : QoS(Quality of Service)
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3.44. TATOPICS

¢ Root topic
"m2mce"
e Climate control
"m2mce/hvac"
e Per main AC Unit
"m2mce/hvac/ce” or "m2mce/lib" (for library building)

e Registration topics:
Registration_request_topic = "m2mce/hvac/registration”
Registration_request_topic_response = "m2mce/hvac/registration_response"
e Measurment topic:
HVAC_meas_topic = "m2mce/hvac/ce/meas"
e Command topics:
HVAC_cmd_topic = "m2mce/hvac/ce/act"
HVAC_cmd_ack_topic = "m2mce/hvac/ce/act_ack"
e Configuration/Maintenance topics:
HVAC _conf_topic = "m2mce/hvac/conf"
HVAC conf_ack_topic = "m2mce/hvac/conf/ack"
o ALARM topic

HVAC alt_broker_topic = "m2mce/hvac/alarm"

Apa n yevikn 10€0 aVTOD TOL KEPOANIO TAV O TPOYPUUUATICUOG TOV UIKPOEAEYKTN KOl 1)

emkovovio pe tov matt broker, 6mwg paiveton oty TOPOKATO EIKOVA.
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http://m2m.ce.teiep.gr/hvac/

mqtt.m2m.ce.teiep.gr

MQTT
BROKER

Alternate
MQTT
BROKER

iot.eclipse.org

Ewkova 34 :ApxitekToviky) TOV project

H 18é0 Tov cvotiuoatog sivar va eykatactadovv "éEvmvor" koupot ota fan coils tov TEI
HITEIPOY , vo cuvdéovtal pe to Tomiko Wifi , va emkotvewvodv ue tov matt broker kot va
eAEYYOVTOL OO TNV 16TOCEAIDN. Ag e va dovE TNV gyKatdotaon Tov "ééumtveav" KouPmv ota

fan coils.
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KE®AAAIO 4

Y& autd 10 kKeParaio Oa dovpe TV gykatdotacn tov "éEumvov" képfwv ota fan coils. Oa
HELETHOOVE TNV GLVIEGHOLOYIM TOV Kataokevaot Tov fan coils dote va propésovpe va

ovvdéoovpe ta relays kat Toug acntmpeg opba.

4.1 HXYNAEEMOAOITA

Epyootaciokn cuvdeospoloyio fan coil unit

Ewéva 35 : Epyootaciakl) ovvéeouoloyia F.C.U

Ewova 36 : F.C.U eéapthiuata
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Black /L

Brown

Off when

©

3-way solenoid

Thermostat

Red

Brown valve

=

switchedto O

Blue - -
n

Black

Y TY

On/Off and speed selector

EmBount ovvdeoporoyio:

Ewova 37 : ouvdeouodoyia F.C.U

[MPOXOXH: I'a va amogevyBel n mBavoTNTA BPoryLKLKADIOTOS TMV TUAYHAT®V TOV

AVELGTIPA atd TUYDV TAVTOYPOVO TOTIKO KOl ATOUOKPLGUEVO YEPIoUO ( LECH TOV

dakomt Al kot v relays avtictorya), Oa Tpénel  GUVOEGHOAOYIO VO ATOTPETEL TNV

TOVTOYPOVT] EVEPYOTOINGT LECH TOTIKOV YXEIPIGUOV. AVTO EMTVYYAVETOL e TNV KATOO

oLVOEGLOAOYIO, TTOV EMTPENEL YELPOKIVIITO YEIPIGHO LOVOV OTOV OEV EIVOL EVEPYOTOULEVN

1 GLGKEVT LECH ATTOUOKPVGUEVOL EAEYYOV.

Black /L

2 Black (interrupt L)

Brown

Bypassed

8

3-way solenoid
I

Thermostat

Off when

WITChes 0

On/0ff and speed selector
Low Fan

Relay 2 (Low/Hi)

Hi Fan

Ewkova 38 : EmiBvunti) ovvdeouodoyia F.C.U

To xdxhopa Tov vadpyov Beppoctdtn Kot g niektpoPavag £xetl katapynel and Tovg

NAEKTPOAGYOVG OTT™G Paivetar 6To oynuo. Apa o K2 relay eivou yio va edéyyet 1o OnOff,

evo o K1 relay eléyyer to HiLow tov fan coil. H embopnt cvvdesporoyia gaiveton

naponove. Eriong ypnowonomoape "kAEQTed" Kot KAEUEC Y10, VO OTTOQVYOLLLE VO

KOWovpe ta vidpyov kKolddto tov fan coil.
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4.2. TAPAGEXH OQTOI'PADIQN
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ITAPAPTHMA

A MSP430F5529 - Energia 17

AxoAovBel o Tnyaiog kddKag mwov ypnoiponomOnke otov MSP430F5529

///// LIBRARIES /////

#include <SPI.h> // This library allows you to communicate with
SPI devices, with the msp430 as the master device
#include <WiFi.h> // Wifi connection library

#include <PubSubClient.h> // Mgtt protocol library
http://pubsubclient.knolleary.net/api.html

#include "DHT.h" // DHT sensor library

#include <aJSON.h> // header file for creating and parsing JSON
#include <OneWire.h> // DS18B20 temperature sensor library
#include "MspFlash.h" // Manipulate mspflash memory

///// Wifi & MQTT Connection /////

char MQTT srv[] = "mgtt.m2m.ce.teiep.gr"; // Mgtt Broker URL

char MQTT_srv_alt[] = "iot.eclipse.org"; // Mgtt alternate Broker URL
int port = 1883; // Port number

char username[] = "******", // Username to connect to broker

char password[] R R AR // Password to connect to broker

bool connected = false; // true 1f connection 1s active (can be
false due to MQTT problems)

int mgtt failed attempts=l; // "0" indicates connected mgtt

#define max mgtt attempts reboot 5 // After been connected, number
of retries before reset/reboot

WiFiClient wifiClient; // the TCP client

//TOPICS//

char Registration request topic[] = "m2mce/hvac/registration';
char Registration request topic response[] =
"m2mce/hvac/registration response";

char HVAC meas topic[] = "m2mce/hvac/ce/meas'";

char HVAC cmd topic[] = "m2mce/hvac/ce/act";

char HVAC cmd ack topic[] = "m2mce/hvac/ce/act ack";

char HVAC conf topic[] = "m2mce/hvac/conf";

char HVAC conf ack topic[] = "m2mce/hvac/conf/ack";

char HVAC alt broker topic[] = "m2mce/hvac/alarm";

///// declare callback() & mgtt client/////
void callback(char* topic, byte* payload, unsigned int length); //

callback function protype - otherwise next statement generates "out of
scope" error

PubSubClient client (MQTT srv, port, callback, wifiClient); //
PubSubClient (server, port, [callback], client, [stream])

PubSubClient client alt(MQTIT srv_alt, port, callback, wifiClient); //

PubSubClient (alternate server, port, [callback], client, [stream])




long rssi = 0; // WIFI rssi(Received signal strength indication)

// Attention!!! In order for rssi to work, 1t needs the
commit from here:
https://github.com/energia/Energia/commit/24b1824f7f3da7dec0ldbedacff8lb
79876c880e

// to the int32 t WiFiClass::RSSI() in the WiFi.cpp in
the WiFi library!!! (copy/paste works perfect!!)

///// MSPFlash /////

//Use SEGMENT B, SEGMENT C or SEGMENT D (each 64 bytes, 192 bytes in
total)

#define flash SEGMENT D

int pos = 0; // position of segment in memory

///// MAC Address & Node ID & Node No/////

byte mac[10]; // byte array for storing the mac
address

char Node ID[10]; // global variable for storing the
mac address

int Node No = -1; // global variable for storing the
Node Number instead of mac address NodeNo=-1 --> Unregistered Node

///// JSON message object place holder/////

adsonObject* sendJson; // global variable for the root
aJSON object to send to the server

aJsonObject* recvJson; // global variable for the root
aJSON object received from server

char* sendstring; // the string to hold the JSON
object to send to server

char* recvstring; // the string to hold the JSON

object to received from server

///// DS18B20 liquid temp sensor variables (according to GFDS18B20

library) /////

OneWire ds(2); // on pin P6 5 or 2 dsl8b20 sensor (a 4.7K resistor is
necessary)

float HVAC fluid temp; // global variable to store the
temperature aquired from DS18B20

byte addr[8];

///// DHT22 sensor variables (according to DHT library) /////
// Uncomment whatever type you're using!

#define DHTTYPE DHT11 // DHT 11
//#define DHTTYPE DHT22 // DHT 22 (AM2302)
//#define DHTTYPE DHT21 // DHT 21 (AM2301)

// Connect pin 1 (on the left) of the sensor to +3.3V or +5V

// Connect pin 2 of the sensor to whatever your DHTPIN is

// Connect pin 4 (on the right) of the sensor to GROUND

// Connect a 10K resistor from pin 2 (data) to pin 1 (power) of the
sensor

#define DHTPIN P3 7 // the data pin of the DHT connected to
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DHT dht (DHTPIN, DHTTYPE) ; // Initialize the DHT driver, currently
on DHTPIN and DHTTYPE

///// RELAY control variables/////

#define HVAC Unit OnOff PIN P3 6 // the pin controling the
On/0Off state of the fancoil

#define HVAC Unit fan PIN P7 4 // the pin controling the
Hi/Low state of the fancoil

boolean HVAC Unit OnOff = true; // global variable to store
the state of the pin (true -> OFF , false -> ON)

boolean HVAC Unit fan = true; // global variable to store

the state of the pin (true -> LOW , false -> HIGH)

///// GLOBAL VARIABLES /////

int msgCount=0; // to count the messages we send
#define LEDR RED LED // define red led as LEDR

#define LEDG GREEN LED // define green led as LEDG

bool time4dMeas = true; // global boolean variable changing
according to Minutes4Update

#define Minutes4Update 60000 // 120000 milliseconds = 2 minutes,

60000=60 sec to wait before sending the measurment message to the MQTT
broker

unsigned long elapsedtime; // holds the last time a message send
to the MQTT broker

boolean Hard Reset=true; //true -> make hard reset (erase flash
memory)

boolean Reset simple=true; //true -> make simple reset (watchdog=0)
int internaltemp=0; // save the msp430 internal temperature

static const uintl6 t *ADC15TEMP30 = (uintl6 t *)O0x1AIlA; //the
calibration values using the 1.5V reference are located at 0x1AlA for
the 30c

static const uintl6 t *ADC15TEMP85 = (uintl6 t *)0x1A1C; //the
calibration values using the 1.5V reference are located at 0x1A1lC for
the 85c¢

///// INIT SETUP /////
void setup()

{

Serial.begin(9600); // Baud Rate for serial monitor

pinMode (LEDR, OUTPUT) ; // configure Red Led as output

pinMode (LEDG, OUTPUT) ; // configure Green Led as output
digitalWrite (LEDR, HIGH) ; // TurnOn Red Led to indicate
configuration process

digitalWrite (LEDG, HIGH) ; // TurnOn Green Led to indicate
configuration process

pinMode (HVAC Unit OnOff PIN, OUTPUT); // configure

HVAC Unit OnOff PIN as output

pinMode (HVAC Unit fan PIN, OUTPUT) ; // configure

HVAC Unit fan PIN as output

digitalWrite (HVAC Unit OnOff PIN, HIGH); // safe mode set to HIGH
digitalWrite (HVAC Unit fan PIN, HIGH); // safe mode set to HIGH

Serial.println("Starting WiFi SmartConfig"); // Print in serial
monitor
WiFi.startSmartConfig(); //Enter SmartConfigMode




while (WiFi.localIP() == INADDR NONE) {
// print dots while we wait for an ip addresss
Serial.print(".");

digitalWrite (LEDR, HIGH) ; // turn on red led
delay (300);
}

digitalWrite (LEDR, LOW) ; // configuration done turn off
led

digitalWrite (LEDG, LOW) ; // configuration done turn off
led

printWifiStatus() ; // we're connected now, so

print in serial console the connection status

WiFi.macAddress (mac) ; // read the mac address of the
device ! Needed here to run every time or else somehow overwritten

sprintf(Node ID, "%02X:%02X:%502X:%02X:%02X:3502X", mac[5], mac[4],
mac[3], mac[2], mac[l], mac[0]); // properly store in char array the mac
as string

MQTTconnection() ; // call
MQOTTconnection function for connection to Mgtt Broker

dht.begin() ; // initialize the DHT
temperature sensor
ds.search (addr) ; // Read dsl8b20 sensor
address
elapsedtime = millis(); // initialize the variable

with current miliseconds passed

}//END of setup() function

///// MAIN LOOP /////
void loop ()

{

if ( WiFi.status() == WL CONNECTED ) { // check if we have
connection with the AP
if ( client.connected() ) {
mgtt failed attempts=0; //Resets the
mgtt fail counts. "0" indicates connected
connected=true;
} // when mgtt connection lost
else(
delay (3000); //slow down
the loop before attempting recconect
mgtt failed attempts++; //increase the mgtt
fail count
MQTTconnection() ; // call
MQOTTconnection function for connection to Mgtt Broker

if (mgtt failed attempts > max mgtt attempts reboot) { //Decide
to abort and reboot
FAIL SAFE(); // Turn off fan coil for safety
Alt_MQTT_Connection(); // Publish message to
alternate Broker that primary MQTT Broker is down




Serial.println("Reseting...");
WDTCTL = 0; // zero
out the WatchDog Timer so the device restarts
} // END - if (mgtt failed attempts >
max mgtt attempts reboot)
} // END - if ( client.connected() )

}
else{ // when
connection with AP lost
FAIL SAFE(); // Turn off fan coil for safety
Serial.println("Reseting...");
WDTCTL = 0; // zero out
the WatchDog Timer so the device restarts

} // END - if ( WiFi.status() == WL CONNECTED)
if (time4Meas && connected && Node No!=-1){
//Determine if it is time to measure/publish

HVAC meas(); // Call HVAC meas () function to publish
measurments

timed4Meas = false; // make the
update variable false
elapsedtime = millis(); // store the

current time a message sent

}// End of timedMeas IF
if ((millis() - elapsedtime) > Minutes4Update) timedMeas = true; //
check if MINS passed and change variable to true to send measurment
message to the MQTT broker

client.poll(); // Check if any message were received on the
topic we subscribed to
} // End of loop() function

///// callback function calls from client.poll () /////
void callback(char* topic, byte* payload, unsigned int length) {

/*

Serial.println ("Received message for topic ");
Serial.print (topic);

Serial.print (" with length ");
Serial.println(length);

Serial.println ("Message:");
Serial.write (payload, length); // Writes binary data to the serial
port
*/
char json[512]; // char array
memcpy (json, payload, 512); // void * memcpy ( void *
destination, const void * source, size t num ); Copy block of memory

to convert byte array into char array

if ( strcmp(topic, Registration request topic response) == 0 )
//check if we received a message in a specific topic
{

Serial.println("Registration response message Received");




recvJson = aJson.parse(json) ; // create a JSON object
from the received message

Registration response(); // call
Registration response() function
} N //End-if ( strcmp (topic,
Registration request topic response) == 0 )
if ( strcmp(topic, HVAC cmd topic) == 0 ) // checks if a command
type message has been received
{
Serial.println("Act message Received");
recvdson = adson.parse(json); // create a JSON object
from the received message
HVAC cmd() ; //call HVAC cmd() function
} //End-if ( strcmp (topic,

HVAC cmd topic) == )

if ( strcmp(topic, HVAC conf topic) == 0 ) // checks if a
configuration message has been received
{
Serial.println("Reset message received");
recvJson = aJson.parse(json); // create a JSON object
from the received message
HVAC conf(); // call HVAC conf ()
function
} //End-if ( strcmp (topic,

HVAC conf topic) == )

memset (json,0,sizeof json); //memset (array,0,sizeof (array)); claer
json array

} // End of callback() function

///// Function about Read NodeNo from mspflash memory /////
void doRead()

{

int 1i=0;
//Serial.println
//Serial.println
//Serial.println(sizeof (int));
//Serial.println(".");
//Serial.println ("Read:");
Flash.read(flash+(pos * sizeof(int)), (unsigned char*)&Node No,
sizeof (int));
//Serial.println (Node No);
//Serial.println(Node No, HEX);
//Serial.println(".");
} //End of doRead() function

Node No) ;
Node No, HEX) ;

o~~~ —~

///// Function about Write NodeNo to mspflash memory /////
void doWrite()
{
Serial.println("Write");
Flash.write(flash + (pos * sizeof(int)), (unsigned char¥*)&Node No,
sizeof (int));
Serial.println("Done.");
} //End of doWrite () function

///// Function to Erase mspflash memory /////
void doErase()




{
Serial.println("Erase™);
Flash.erase(flash); // Erase msp flash memory
Serial.println("Done.");

} //End of doErase() function

///// Reset nodes function /////
void HVAC conf ()
{

if (recvJson != NULL) { // 1f the
message is valid JSON

aJsonObject* NodeNo = aJson.getObjectItem(recvdson, "NodeNo"); //
read the NodeNo value

if (NodeNo !'= NULL) { // if NodeNo is in the message
if (NodeNo->valueint == Node No) { // 1f NodeNo is for this node
aJsonObject* HardReset = aJson.getObjectItem(recvJson,
"HardReset") ; // Read HardReset value from server

Hard Reset=HardReset->valuebool;
aJsonObject* Reset = aJson.getObjectItem(recvJson, "Reset");
// Read Reset value from server
Reset simple=Reset->valuebool;
if (HardReset !=NULL && Hard Reset)
{
HVAC conf ack(); // send ack message to broker
doErase(); // Erase mspflash memory
WDTCTL = 0; // zero out the WatchDog Timer so the device

restarts
} //End-if (HardReset!=NULL && Hard Reset)
if (Reset!=NULL && Reset simple)
{
HVAC conf ack(); // send ack message to broker
WDTCTL = 0; // zero out the WatchDog Timer so the device
restarts
} //End-if (Reset!=NULL && Reset simple)
} //End-if (NodeNo->valueint ==
Node No)
} //End-if (NodeNo != NULL)
} //End-if (recvJson != NULL)
free (recvJson) ; // free
the JSON string
adson.deleteItem(recvJson) ; // delete

the JSON Object
}// End of HVAC conf() function

///// Reset nodes function ack/////
void HVAC conf ack()

{
senddson = adson.createObject () // Creating the root
JSON Object
if (sendJson == NULL)
{ // if object = NULL
Serial.print ("JSON Object not created."); // print in serial
console JSON Object not created.
} // END - if
(sendJson == NULL)

adson.addNumberToObject (sendJson, "NodeNo", Node No); // Add the node
number
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aJson.addBooleanToObject (sendJson, "HardReset", Hard Reset); // Add
the hardreset

aJson.addBooleanToObject (sendJson, "Reset", Reset simple); // Add the
reset

////publish Registration request message /////

sendstring = aJson.print (sendJson) ; // save the created
JSON object as a string
client.publish (HVAC conf ack topic, sendstring); // int
publish (topic, payload)
Serial.print("Sent: "); // print in
serial console the message Sent:
Serial.println(sendstring) ; // print in
serial console the JSON string we sent
free(sendstring) ; // release the
variable for JSON string
aJson.deleteltem(sendJson) ; // delete the

JSON object
}// End of HVAC conf ack() function

///// MQTTconnection () function /////
void MQTTconnection() // Function about connecting to Mgtt Broker

{

if ('client.connected()) // Reconnect if the connection was lost

{

if('client.connect (Node ID, username, password)) // boolean
connect (clientID, username, password)

{
Serial.println("Connection to MQTT Broker failed ! Check
ClientID , Name or Password");

}

else

{

Serial.println("Connection success to MQOTT Broker");

doRead(); // Read NodeNo from mspflash memory

// NodeNo = -1 Unregistered Node
if (Node No == -1){
Registration request(); // call Registration request

function to create json message
Serial.println("Waiting for response to registration message");

}

if (client.subscribe(Registration request topic response)) //
Check if someone subscribe in Topic
{
//Serial.println ("Subscription successfull");
} // End of subscribe () function
if (client.subscribe (HVAC cmd topic)) // Check if someone
subscribe in Topic
{
//Serial.println ("Subscription successfull");
} // End of subscribe() function
if (client.subscribe (HVAC conf topic)) // Check if someone
subscribe in Topic
{
//Serial.println ("Subscription successfull");
} // End of subscribe() function




} // End of client.connect () function
} // End of client.connected() function
} // End of MQTTconnection () function

///// Alternate MQTT connection function /////
void Alt MQTT Connection() {

if ('client alt.connected()) // Reconnect if the connection
was lost

{

if('client alt.connect(Node ID, username, password)) //
boolean connect (clientID, username, password)

{

Serial.println("Connection to altenate MQTT Broker
failed ! Check ClientID , Name or Password"):;
}
else

{

Serial.println("Connection success to alternate MQTT
Broker") ;

sendJson = aJson.createObject() ; //
Creating the root JSON Object
if (sendJson == NULL)
{ // 1if object = NULL
Serial.print ("JSON Object not created."); // print
in serial console JSON Object not created.
} // END
- if (sendJson == NULL)

doRead () ; // Read NodeNo from mspflash memory
aJson.addNumberToObject (sendJson, "NodeNo'", Node No) ;
// Add the node number
aJson.addStringToObject (senddson, "ALARM",
"Connection with Primary MQTT Broker Lost");
sendstring = aJson.print (sendJson) ; //
save the created JSON object as a string
client alt.publish(HVAC alt broker topic, sendstring);
// int publish (topic, payload)
Serial.print("Sent: "); // print
in serial console the message Sent:
Serial.println(sendstring) ; // print
in serial console the JSON string we sent
free(sendstring) ; //
release the variable for JSON string
adson.deleteltem(sendJdson) ; //
delete the JSON object
}// END - if(!client.connect(clientID, username,
password) )
}// END - if (!'client.connected())
}// END of Alt MQTT Connection() function

///// Registration request () function /////
void Registration request() {
senddson = adson.createObject () // Creating the root
JSON Object
if (sendJson == NULL)

{ // if object = NULL

Serial.print ("JSON Object not created."); // print in serial
console JSON Object not created.

} // END - if
(sendJson == NULL)




aJson.addStringToObject (sendJson, "NodelID", Node ID); // Add the mac
address

aJson.addStringToObject (sendJson, "Ver", WiFi.firmwareVersion()); //
Add the Version of CC3100 wifi BOOSTERPACK

aJson.addStringToObject (sendJson, "Type", "hvac comb"); // Add the
Type of the device (hvac meas,hvac_act,hvac comb,hvac fc,hvac_ IR,other)

aJson.addStringToObject (sendJson, "HW Ver'", "MSP430F5529 REV1.6 +
CC3100 REV4.0"); // Add the Harware Version we use

////publish Registration request message /////

sendstring = aJson.print (sendJson) ; // save the created
JSON object as a string
client.publish(Registration request topic, sendstring); //
int publish (topic, payload)
Serial.print("Sent: "); // print in
serial console the message Sent:
Serial.println(sendstring) ; // print in
serial console the JSON string we sent
free(sendstring) ; // release the
variable for JSON string
aJson.deleteltem(sendJson) ; // delete the
JSON object
}//End of Registration request () function

///// Registration response() function /////
void Registration response () {
if (recvJson != NULL) { // if the
message is valid JSON
aJsonObject* NodeID = aJson.getObjectItem(recvdson, "NodelD"); //
read the NodelID value

if (NodeID !'= NULL) { // 1if NodeID is in the message
char* MAC=NodeID->valuestring; // store mac value
if ( strcmp(MAC, Node ID) == 0 ) { // compare mac from message

with device mac
adsonObject* NodeNo = adson.getObjectItem(recvJdson, "NodeNo");
// Read NodeNo value from server
Node No=NodeNo->valueint; // store NodeNumber value
doErase(); // Erase mspflash memory
doWrite(); // Write NodeNo to mspflash memory
WDTCTL = 0; // zero out the WatchDog Timer so the device

restarts
} //End-if ( strcmp (MAC,
Node ID == )
} //End-if (NodeID != NULL)
} //End-if (recvJson != NULL)
free (recvJson) ; // free
the JSON string
aJson.deleteltem(recvJson) ; // delete

the JSON Object

}//END of Registration response () function

///// HVAC meas () function /////

void HVAC meas ()

{

sendJson = aJson.createObject () ; // Creating the root
JSON Object to be filled with the measurements




if (sendJson == NULL)

{ // 1if object = NULL

Serial.print ("JSON Object not created."); // print in serial
console JSON Object not created.

} // END - if (sendJson ==
NULL)

aJson.addNumberToObJject (senddson, "NodeNo", Node No); // Add the
NodeNo (Node Number)
digitalWrite (LEDG, LOW); // turn off green led
digitalWrite (LEDR, LOW); // turn off red led
// Reading temperature or humidity takes about 250 milliseconds!
// Sensor readings may also be up to 2 seconds 'old' (its a very slow
sensor)
int HVAC hum = dht.readHumidity(); // read
and store the humidity from the sensor to variable - ATTENTION!! Should
it be float according to the example in the 1ib?
int HVAC temp = dht.readTemperature(); // read
and store the temperature from the sensor to variable - ATTENTION!!
Should it be float according to the example in the 1ib?
delay(10); // delay to take time for dht temperature reading

if ((HVAC temp == 0) & (HVAC hum == 0) ) { /* t =0 AND h = 0 out of
specs so error in reading (isnan(t) || isnan(h)) { // check if returns
are valid, if they are NaN (not a number) then something went wrong! */
Serial.println("Failed to read from DHT"); // print in
serial console Failed to read from DHT
aJdson.addNumberToObject (sendJson, "Humidity", =100); // add to the
JSON object -100 to indicate error in reading
aJdson.addNumberToObject (sendJson, "Temperature", -100); // add to
the JSON object -100 to indicate error in reading
digitalWrite (LEDR, HIGH) ; // TurnOn Red Led
} else { // else if
returns are valid
aJson.addNumberToObject (sendJson, "Humidity'", HVAC hum); // add

to the JSON object the value from the sensor
aJson.addNumberToObject (sendJson, "Temperature", HVAC temp); // add
to the JSON object the value from the sensor
digitalWrite (LEDG, HIGH) ; // TurnOn Green Led
} // END - if ((HVAC temp == 0) & (HVAC hum == 0) )

readOWsensor(); // Reading temperature from DS18B20 sensor function and
assign it to the global variable HVAC fluid temp
if (HVAC fluid temp == 0) // if HVAC fluid temp == 0 error reading
{
adson.addNumberToObject (sendJson, "CoolantTemp", =-100);// add the
fluid temperature to the JSON object
if (digitalRead(LEDG)) // if green led is on
{
digitalWrite (LEDG, LOW); // Turn off green led
digitalWrite (LEDR, HIGH); // Turn on red led
}
Serial.println("Failed to read from dsl8b20");
} else {
aJson.addNumberToObject (sendJson, "CoolantTemp", HVAC fluid temp);//
add the fluid temperature to the JSON object

} // END - if (HVAC fluid temp == 0)

HVAC Unit OnOff = digitalRead(HVAC Unit OnOff PIN); // check the state
of the pin and assign the value to HVAC Unit OnOff variable




aJson.addBooleanToObject (sendJson, "OnOff", HVAC Unit OnOff);// add
the onoff status to the JSON object

HVAC Unit fan = digitalRead(HVAC Unit fan PIN); // check the state of
the pin and assign the value to HVAC Unit fan variable

aJson.addBooleanToObject (sendJson, "HiLow", HVAC Unit fan);// add the
hilow status to the JSON object

internaltemp=GetTempX10(2); // Now, the internaltemp is a 16 bit value
that maps i.e. 301 -> 30.1 Celcius, averaging 4 readings

adson.addNumberToObject (sendJson, "Msp Temp'", internaltemp); // add
the msp430 internal temperature to the JSON object

rssi = WiFi.RSSI(); // gets the received signal
strength

aJdson.addNumberToObject (sendJson, "RSSI", (int) rssi);// add the
receiver signal strength to the JSON object

adson.addNumberToObject (sendJson, "msgCount'", msgCount++); // count
messages and add to the JSON object

//publish HVAC meas message

sendstring = aJson.print (sendJson) ; // save the created
JSON object as a string
client.publish (HVAC meas topic, sendstring); // int publish
(topic, payload)
Serial.print("Sent: "); // print in
serial console the message Sent:
Serial.println(sendstring); // print in
serial console the JSON string we sent
free(sendstring) ; // release the
variable for JSON string
aJson.deleteItem(sendJson) ; // delete the

JSON object
}// End of HVAC meas () function

///// BVAC cmd() function /////
void HVAC cmd() {
if (recvJson !'= NULL) ({ // if the
message is valid JSON
aJsonObject* NodeNo = aJson.getObjectItem(recvJson, "NodeNo"); //
check the NodeNo
if (NodeNo != NULL) { // 1if NodeNo is in the message
if (NodeNo->valueint == Node No ){ // if NodeNo from message is
the same with device NodeNo
aJsonObject* on off = aJson.getObjectItem(recvJson, "OnOff"); //
Read OnOff value from server
aJsonObject* hi lo = aJson.getObjectItem(recvJson, "HiLow"); //
Read HiLow value from server

if (on off != NULL) { // if
on off value exists in message
//Serial.println(on off->valuebool); //
print it to the serial console
if (on off->valuebool) { // if
on off = true

digitalWrite (HVAC Unit OnOff PIN, HIGH);
// set pin to HIGH
} else { // else if
on off = false
B digitalWrite (HVAC Unit OnOff PIN, LOW);
// set pin to LOW

} // END -
if (on_off->valuebool)
} // END -
if (on_off != NULL)

74

——
| —



if (hi lo !'= NULL) ({ // if
hi lo value exists in message

//Serial.println(hi lo->valuebool); // print
it to serial console

if (hi lo->valuebool) { // if
hi lo = true

digitalWrite (HVAC Unit fan PIN, HIGH);
// set pin to HIGH
} else { // else if
hi lo = false
digitalWrite (HVAC Unit fan PIN, LOW) ;
// set pin to LOW

} // END -
if (hi lo->valuebool)
} // END - if (hi lo != NULL)
aJsonObject* msgCnt = adson.getObjectItem(recvJson, "msgCount");

// store to msgCnt the value received from server
HVAC cmd response();// Call HVAC cmd response () function

}else({
Serial.print("\n Act message for other device");
}//End - if MAC == Node ID
}// End - if NodeID != NULL
} // END -
if (recvJson != NULL)
free(recvJson) ; // free
the JSON string
aJson.deleteltem(recvdson) ; // delete
the JSON Object

}// End of HVAC cmd() function

///// HVAC cmd response() function /////
void HVAC cmd response () {

sendJson = adson.createObject (), // Creating the root
JSON Object
if (sendJson == NULL)
{ // 1if object = NULL
Serial.print ("JSON Object not created."); // print in serial
console JSON Object not created.
} // END - if
(sendJson == NULL)

aJson.addNumberToObject (sendJson, "NodeNo", Node No); // Add the
NodeNo to the JSON object
HVAC Unit OnOff = digitalRead(HVAC Unit OnOff PIN); // check the
state of the pin and assign the value to HVAC Unit OnOff variable
aJson.addBooleanToObject (sendJson, "OnOff", HVAC Unit OnOff);// add
the OnOff to JSON object
HVAC Unit fan = digitalRead(HVAC Unit fan PIN); // check the
state of the pin and assign the value to HVAC Unit fan variable
aJson.addBooleanToObject (sendJson, "HiLow'", HVAC Unit fan);// add
the HiLow to JSON object
aJson.addBooleanToObject (sendJson, "LEDR", digitalRead(LEDR));//
add the LEDR to JSON object
aJdson.addBooleanToObject (sendJson, "LEDG", digitalRead(LEDG));//
add the LEDG to JSON object
adson.addNumberToObject (sendJson, "msgCount'", msgCount); // count
messages and add to the JSON object
//publish HVAC cmd response message




sendstring = aJson.print (sendJson) ; // save the
created JSON object as a string

client.publish (HVAC cmd ack topic, sendstring); // int

publish (topic, payload)

Serial.print("Sent: "); // print in
serial console the message Sent:

Serial.println(sendstring) ; // print in
serial console the JSON string we sent

free(sendstring) ; // release the
variable for JSON string

adson.deleteltem(sendJson) ; // delete the

JSON object
}// End of HVAC cmd response function

///// Fail Safe function if connection lost then turn off fan coil /////
void FAIL SAFE() {

digitalWrite (LEDR, HIGH) ; // turn on red led

digitalWrite (HVAC Unit OnOff PIN, HIGH); // failsafe mode set to
HIGH

digitalWrite (HVAC Unit fan PIN, HIGH); // failsafe mode set to
HIGH

Serial.println("Enter Fail Safe Mode");
}// End of FAIL SAFE function

void printWifiStatus()

{ // function to print the SSID of the network we're
attached to

Serial.print("Network Name: "); // print the Network Name: in
serial console

Serial.println(WiFi.SSID()) ; // print the SSID of the

network you're attached to

IPAddress ip = WiFi.localIP(); // gets the WiFi shield's IP
address

Serial.print("IP Address: "); // print IP Address: in
serial monitor

Serial.println(ip) ; // prints the shield's IP

address in serial monitor

rssi = WiFi.RSSI(); // gets the received signal
strength

Serial.print("signal strength (RSSI):"); // print the signal strength
(RSSI): in serial monitor

Serial.print(rssi); // print the received signal
strength in serial monitor

Serial.println(" dBm"); // print the dBm in serial
console
} // END - void
printWifiStatus ()

///// msp430 internal temperature /////
intl6é t GetTempX1l0(int oversampling)

{
uint32 t reading=0;

analogReference (INTERNAL1IV5); //use the 1.5V internal reference
for(int i=0; i< (l<<oversampling); i++) {

reading+=analogRead (TEMPSENSOR) ; //do 2”oversampling reads
delay(?2); //wait 2 ms between successive reads




}
reading>>=oversampling; //and divide by 2%oversampling, we are left
with the average from 2”oversampling reads.

//Map converts a number from an input range (our calibration
constants) to an output range (our temperature)

return map (reading, *ADC15TEMP30,*ADC15TEMP85,300,850); //convert our
reading to temp x 10 & return

}

///// This function reads dsl18b20 fluid temperature /////
void readOWsensor ()
{

byte i;

byte present = 0;

byte type s;

byte datal[l2];

byte addr[8];

/*

if ( !ds.search(addr)) {
Serial.println ("No more addresses.");
Serial.println();
ds.reset search();
delay (250);

return;
}
*/
ds.search (addr) ;
//Serial.print ("ROM =");
for( 1 = 0; 1 < 8; i++) {
//Serial.write (' ');
//Serial.print (addr[i], HEX);
}
if (OneWire::crc8(addr, 7) '= addr[7]) {
//Serial.println("CRC is not valid!");
return;
}

Serial.println() ;

// the first ROM byte indicates which chip
if (addr[0]==0x28) {

//Serial.println(" Chip = DS18B20");
type s = 0;
}else({

//Serial.println("Device is not DS18B20.");
}

ds.reset();

ds.select (addr) ;

ds.write(0x44, 1); // start conversion, with parasite power on
at the end

delay (1000); // maybe 93.75 ms is enough, maybe not
// we might do a ds.depower () here, but the reset will take care of
it.

present = ds.reset();
ds.select (addr) ;




ds.write (0xBE) ; // Read Scratchpad

//Serial.print ("™ Data = ");

//Serial.print (present, HEX);

//Serial.print (" ");

for (1 =0; 1 < 9; 1i++) { // we need 9 bytes

data[i] = ds.read();
//Serial.print (data[i], HEX);
//Serial.print ("™ ");
}
//Serial.print (" CRC=");
//Serial.print (OneWire::crc8 (data, 8), HEX);
//Serial.println();

// Convert the data to actual temperature
// because the result is a 16 bit signed integer, it should
// be stored to an "intl6 t" type, which is always 16 bits
// even when compiled on a 32 bit processor.
intlé t raw = (data[l] << 8) | datal0];
if (type_s) {
raw = raw << 3; // 9 bit resolution default
if (data[7] == 0x10) {
// "count remain" gives full 12 bit resolution
raw = (raw & OxFFF0) + 12 = datal[6];
}
} else {
byte cfg = (datal[4] & 0x60);
// at lower res, the low bits are undefined, so let's zero them

if (cfg == 0x00) raw = raw & ~7; // 9 bit resolution, 93.75 ms
else if (cfg == 0x20) raw = raw & ~3; // 10 bit res, 187.5 ms
else if (cfg == 0x40) raw = raw & ~1; // 11 bit res, 375 ms
//// default is 12 bit resolution, 750 ms conversion time

}

HVAC fluid temp = (float)raw / 16.0;

//Serial.print (" Temperature = ");

//Serial.print (HVAC fluid temp);

//Serial.print (" Celsius, ");

}// End of readOWsensor ()




