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OEAouue va entonuavouue otL autd ta SUo xpovia rtapakoAoudnong
TOU UETOTTUXLAKOU TTPOYPOUUATOC NTaV rtapa ToAv duokoAa, ue dedougvn
NV XIALOUETPLKN) OQITOOTAON KoL TOV EAQYLOTO XPOVO TOU ElxauE, Aoyw
ETTAYYEAUATIKWY KOl OLKOYEVEIXKWY UTTOXPEWOEWV. AOKIUAOTNKAV Ol
SUVALELC KoL OL AVTOXEC LG KOIL EUTUXWC TTOU E(YAUE 0 EVaC TOV dAAov.

NiwdouuE TV avaykn va EUXAPLOTHOOULE :

To Mavemnotiuto tng TpimoAng, mou poag Sexdnke kot pag edSwaoe tnv
eukalpio va  mapakoAoudrooUUE Kol UTTOPECAUE VO EUTAOUTIOOUUE TIC

YVWOELG UOC.

I6taitepa, tov emiBAenovra kadnyntn pnyopn Anuntpoulddako yia tnv
kadodbnynon tou, TIC YVWOELC TOU, TNV avIpwrild ToU Kal THV auoTtnpotnta
TOU OTToU xpelaotnke. Eva onuavtikd uepibio tou amoteAéouatoc tnc

npoontadela oG TOU OVAKEL.

Tov ouvabdedpo Zrtupo [MouAn, mou paG mapOTPUVE Kal EEKIVIOOUE

QUTO TO UeEyado, aAda kat opoppo taéidt.

Toug ALlEUBUVTEC TWV EPYAOCLWV UAG, Yl TIC SLEUKOAUVOELC TTOU UOC
EKQVAY, TIPOKELUEVOU VO UTOPECOUUE Vva TapaBploKOUdOTE Kol va

ntapakoAovGouue ta padnuata poc otnv TpimoAn.

Ti¢c oulUyouc Hac yLa TNV UITOUOVH KAl TNV Katavonan rmou edetéav.
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KE®DAAAIO 1 - EKTETAMENH IEPINHWH - EXTENDED ABSTRACT

Exktetapévn NepiAnyn

H mapatipnon twv Koplkwv GaVOREVWY APXLOE Ao TN €MOXN TNG OKMAG TwV
BaBulwviwv Kal cuvexiotnke ae 0An tnv €EEALEN TNG LoToplag. ApXIKA OTA TPWTA HOVIEA
TapaATAPNONG KAl TPOYyvVWaonG Tou Kalpou n pebodoloyia mou akoAouBolvtav aneixe ot
HeyaAo BaBuo amd TNV OnNUEPLVH, HLO TIOU XPNOLUOTIOLOUVTIAV TLG TIEPLOCOTEPEC OPEG
avopBOS0EEC KAL AVTLETILOTNOVLKEG TEXVIKEG.

OAa authj n avtetwriion aAloge tnv dekaetia tou 1950 omote kot apyilel va
SLOHOPPWVETOL N EMLOTNUOVLIKH TIOPATAPNON TWV KOLPIKWY GALVOUEVWY KOl N 0pyavwaon
TOUC HE TNV XPNAON UTOAOYLOTIKWY OCUOCTNUATWY. To HAOBNUATIKA MOVTEAQ TIOU
avamtuxbnkav amattovoav TANBwpa  emavolapBavopevwy  TpAfewy, KABWC Ko
LETEWPOAOYIKEG UETPNOELC amd 000 To SuVOTO TEPLOCOTEPA YEWypadKd onueio. H
ouMoyn twv dedopévwy Kal o urtoAoylopol, dev Ba pmopovacav va yivouv €ykalpo Kal e
akpiBela eav dev xpnolpomnolovvtav texvoloyieg MAnpodoplkng Kat Emkovwviwy. Elvol
XOPOKTNPLOTIKO OTL N akpifela otnv mpoyvwon sival mAéov oxedov amoAuth, XApLg to
olyxpova Kol HEYAANG eMe€epYAOTIKAC LOXUG UTTOAOYLOTIKG CcUOTAMOTA, aAAG Kol pE éval
EVOTIONUEVO HE TNV Xpron Ttou Oladiktiou Kol €EALPETIKA EKTETOUEVO SIKTUOU
HLETEWPOAOYLIKWY OTOOUWV.

To epéBlopa mou odnynoe otnv dnuloupyia Tou Meteo Project sival n dnutoupyia
EVOC OXETLKA OLKOVOULKOU KOl OOAUTA TOPOUETPOTIOLOLUOU HETEWPOAOYLIKOU atabuou,
mou Ba cUAAEyeL Og LA KEVTIPLKA Pdaon SeSOUEVWY UETPHOELG O MPAYHOTIKO Xpovo. la
TNV UAomoinon Tou £pyou xpnotuomnotionkav texvoloyieg CH, MS Asure, Entity Framework,
KaBw¢ kat tou dnpodiloug Kat aflomiotou pikpoeleyktr Raspberry Pi.

210 cuyypoupa avalvetal n pebodoroyia mou akoAouBrBnke yia tnv uAomoinon
Tou cuotnpatog. Méoa amd TG oeAidec Tou 0 avayvwotng akoAouBwvtag amid BrAuata
Umopel va UAOTIOLOEL TO OUVOAO TNG KOATOOKEUNG KOl TWV TIPOYPAUUATWY TIOU TNV
urnootnpilouv. To teAkd amotéAsopa eival n Snutoupyia pLog mMAATGOpUag TTOU CUAAEYEL
LETEWPOAOYLKA Sebopéva oe TeploSLlkO xpovo Tou amodacilel o XpRoTNG Kal to omoia
dofevolvtal oe €va Keviplko cloud otopikd apyeio. H pete€éhiEn tou €pyou Ba
uropoloe va eival n xpron twv dedopévwy auTtwv Kal n ulomoinon evog povtélou
npoPAedng Tou Katpou. Auto Ba prmopouloe va yivel otnv Adn unmdpxouca UTIOSOWN ToU
Meteo Project.
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Extended Abstract

The observation of the weather began in the heyday of the Babylonians and
continued throughout history. Initially, in the first models of weather observation and
forecasting, the methodology followed was largely different from the current one, since
most of the time unorthodox and unscientific techniques were used.

All this treatment changed in the 1950s when the scientific observation of weather
phenomena and their organization began to take shape with the use of computer systems.
The mathematical models developed required a plethora of repetitive actions, as well as
meteorological measurements from as many geographical locations as possible. Data
collection and calculations could not be done in a timely and accurate manner without the
use of Information and Communication technologies. It is characteristic that the accuracy
of the forecast is now almost perfect, thanks to the modern and highly processing
computing systems, but also with a unified with the use of the internet and an extremely
extensive network of meteorological stations.

The stimulus that led to the creation of the Meteo Project is the creation of a
relatively economical and fully customizable meteorological station, which will collect real-
time measurements at a central database. C #, MS Asure, Entity Framework technologies,
as well as the popular and reliable Raspberry Pi microcontroller were used to implement
the project.

The dissertation analyzes the methodology followed for the implementation of the
system. Through its pages, the reader, following simple steps, can implement all the
construction and the programs that support it. The end result is the creation of a platform
that collects meteorological data in a periodical decided by the user and hosted on a
central cloud historical file. The development of the project could be the use of this data
and the implementation of a weather forecast model. This could be done in the existing
infrastructure of the Meteo Project.



Meteo Project Metewpoloykog ZTabuog 15

KE®DAAAIO 2 - APXITEKTONIKH TOY PROJECT

To project auto elval €vag LETEWPOAOYLKOG oTABUOC e SUVATOTNTA AMOCTOANG KAl
avayvwong Twy Petpioewv amo to cloud. H cloud platform mou xpnotponowBnke eivat to
Azure tn¢ Microsoft. H yl\wooa mpoypappatiopol avamrtuéng eival n CH# pe xpnon .NET
Core 2.1, .NET framework 4.8 kat UWP. To meptBaiiov avamntuéng eivat to Visual Studio
2019 Enterprise edition. Na tn &nuwoupyia database ypnowomowBnke to Entity
Framework, kat emlAéxtnke n texvikn Code First.

ErunpdoBeta, xpnowwomowibnkav kot Svo  BLBAloOnkeg Tpltwv, OMwWG ot
BuildAzure.loT.Adafruit.BME280, yLo tov altobntrpa Bepuokpaciag, uypaciog, mieong Kat
n Newtonsoft.Json, yla tnv untootriptén JSON.

Ewdva 1 MeteoProject YAomoinon
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2.1 ApYLTEKTOVLKA TOU project

Ma TNV KATOOKEUTN TOU HETEWPOAOYLKOU otabuou (Ewkéva 1), xpnolpomotndnkav
alodntipeg OBepuokpaociag, uvypaociag, OoTUOOPALPIKAG TIEONG, TOXUTNTAC OVEUOU,
katevBuvong avépou katl LPoug Bpoxng. Emiong xpnotwomotndnke kal pia web camera,
£€T0L WOoTe va AapPBavetal pia live elkova amo to onpeiou Tou BPLokeTaL EYKATECTNLEVOG O
LETEWPOAOYLKOG oTaBuoG. OAol aloBnthpec Kal n camera, ouvdéovtal Pe KATAAANAQ
MPOOBETA NAEKTPOVIKA KUKAWLATA KOl OUVOEDELG, UE €vav HLKpOoeAeyKTH Raspberry Pl, o
omolo¢ ouvdéeTal oTo internet Kal OTEAVEL TIG UETPrOELG OTOV Server MoU UTAPXEL OTO
Azure. 3to Azure ektelouvtal SUo services kal o SQL Server mou sfumnpetel ™ Bdon
6ebopévwy pe TIC peTproslc. To éva app service eival éva REST API service to omoio
AapBavel ta dedopéva amnod to Raspberry kot ta anobnkelel otn database. To SsUtepo app
service elval éva Web service to omolo SiaBalel tic petprnoslg and tn database kat
eudavilel o pla lotooeAida TG TPEXOUOEC TWEC Kal thv live ewkdva. Emiong epdavilel os
SLaypApUATA TIG LETPAOELC TWV TEAEUTALWY £EL WPWV.

Emiong ywa g avaykeg tng avamtuéng kat tou debugging avamtuxbnke kot pio
desktop edoppoyn (yia Windows 7 kat 10). Aut n sdapuoyn ixe tov polo tou API
consumer. EoteAve dnAadry HTTP evtoAég mpog To service (eite autd £Tpexe Tomka, elte
oto Azure), e€opolwvovtag £tol TNV Asltoupyia Tou Raspberry. 2To mapakdtw Sldypappa
(Ewkova 2), paivetal oxnUaATIKA N 0PXLTEKTOVLKI TOU project.

Ewkdva 2 ApXLTEKTOVIKN Project
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2.2 YrnootnpWOMEVO AOYLOULKO

MNa 1o Aeltoupylkd cuoTnUa Tou WIKpoeAeykTr (Raspberry Pl) emAéxtnkav to
Windows 10 loT Core (Ewova 3). Eivar pio €8k €kdoon twv Windows 10 yua
LLKPOEAEYKTEG, N omola Tapéxel achair] cuvdeowotnta oto Internet, mpoocPaon oe
Windows Updates kal mAfnpn Asttoupylkdtnta yia va avantuén spappoywv UWP pe 1o
Visual Studio.

Windows 10 loT Editions

Windows 10 loT for mobile devices Visual Studio &
Mabile apgs. Uni apps and drivers uwp
MB RAM, 4 GB storage

Windows 10 loT Core
Universal Apps and Drivers

No shell or MS apps:
Minimum: 256MB RAM. 2GB storage
XB6/x64 ot ARM

Ewkova 3 Windows 10 loT Editions
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KEQ®AANAIO 3 -Hardware

3.1 Project part list

e Raspberry Pl 3 Model B+

e DFROBOT 12C Environmental Sensor (Bosch BME280 combined temperature /
humidity / pressure sensor)

e DFROBOT MCP3424 18-Bit ADC-4 Channel with Programmable Gain Amplifier

e SPARKFUN Weather Station kit (anemometer, wind vane, rain gauge)

3.2 Raspberry PI

O UIKPOEAEYKTNC TIOU XPNOLUOTOLNONKE Yyl TIC AVAYKEG TOu project sival éva
Raspberry Pl 3 Model B+ (Eikova 4) pe Asttoupylkd Microsoft Windows 10 loT. Oa eixe
npotiunBel n mahaidtepn £€kdoon Pl 3 Model B Adyw koAUTEPNG CUUBATOTNTOC UE TO
Windows 10 loT, opwg enetdn Ntav ducelpeto otnv ayopd, kataAnfape oto Model B+ kat
€ywve pila mpoomdBela va femepaoTtoUv KATOLA issues acuppatotntag, ta omoia Ba
avaAuBoUlv otn cuvéxela. TeAkd ta Omola issues AUBnkav kot To cuoTtnua Asttolpynoe

XwpLg mpoBAAaTaL.

MNa tnv efwteptk pvApn tou Raspberry emiAéxOnke to micro SD Sandisk Ultra
microSDHC 16GB, 1o omoio eival miotonotnuévo otL Asttoupyel cwotd pe ta Windows 10
10T.

Ewodva 4 Raspberry Pi 3 Model B+
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3.3 Temperature, Humidity Pressure sensor

Ma ™ pétpnon Bepuokpaociag, vypaciag Kol atuoodalplkn Tieong, ol eTAOYEG
elval moAAEg. Ydpyxouv dladopol altoBntripeg otnv ayopd, He SLadopeTIKEC SuvaTOTNTES,
evalobnola, akpifela, digital interfaces kAm.

Metd amno €peuva emAEXTNKe o awodntrpag BME280 thg Bosch, o omolog ival 3-
in-1. Elvaw 6nAadn awobntipog Bepuokpaciog, vypaciag kal mieong os £va KUKAWWQ, TO
omolo NTav KaL To TLo CNUAVTIKO KPLTRPLo eMAOYAG. AUO GAAQ ONELAVTIKA KPLTAPLA NTAV TO
otL:

1) SwaBétel SuTAO digital interface ko puropei va Soulépet kat oe SPI kat og I°C.
2) eival cupPBatoc pe 3.3V kal 5V PIKPOEAEKTEC.

Tn oTLYUA TG €pEuvag yla tnv erthoyn aledntnpa, dev NTav EekaBapeg oL OVAYKEG
mou adopouv Ta SUo MopAAvVW KPLTpLa, Adyw TN mBav¢ avAykng EMLITAEOV GUGKEUWVY,
EMOPEVWG TO SUTAO interface Kal To peydho UpoG TAoNC Asttoupyiag, ATav LOAVIKEG AUCELG
KaBw¢ npocédepav peyaAn sveli€ia.

Jav oAokAnpwpEvn Abon emdé€ape to DFROBOT 12C Environmental Sensor (Eltkova
5).

Ewkova 5 DFROBOT 12C Environmental Sensor (BME280 Bosh)
OLmpodilaypadég Tou atebnthipa sivat:
e Temperature Measuring Range: -40°C~+85°C, resolution of 0.1°C, deviation of
10.5°C

e Humidity Measuring Range: 0~100%RH, resolution of 0.1%RH, deviation of £2%RH
e Pressure Measuring Range: 300~1100hPa
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$T0 TeEAKO setup mpoturOnke to I°C digital interface, yia eukoAia oTn KOTOOKEUT
(to SPI eivaw 4-wire evw To 1°C givat 3-wire), yia opolopopdio pe AANEC CUOKEUEC (va givat
OAec 1°C) Kat yLa ToUTEPN AVAMTUEN TOU KWSLKA TG EPAPHOYHAC.

3.4 Analog to Digital Converter

To cloTnua HETPNONC TN KateLBuvong Tou aépa (omwg Ba avaluBel moapakdaTw)
elval avaloyikd. Emopévwg xpelalopaote évav Analog to Digital Converter (ADC), yla va
petatpéPel TNV taon €£66ou TOu cuoTAUAToG ot Pndlakn TN, £T0L WOTE va yivel
avTLoTolXNOoN UE TNV KateLBUVGN TOU AVEUOU.

Onwg eival yvwotod umapyouv apetpntol ADCs otnv ayopd, He Tapa 1moAAoUG
ouvbuaopoUG XAPAKTNELOTIKWY Kal mpodtaypadwyv. MNa napadeypa, unapyxouv ADCs pe
sample frequency amod peplkd samples per second, péxpL Kol apketd Giga samples per
second. Emiong, pe xapnAn availuon Selypdtwy HEXPL Kal tapa ToAD uPnAn, apa Kal pe
napa oAU unAn akpiPela t@ong petpnong. To MANB0C TWV £L00SWV KAl TAUTOXPOVWV
LETATPOMWYV £ival £va BooLKO XapaKTNPLOTIKO £Tiong, KaBwe Kal o TUTog eloodou (single
ended 1 differential  utootrpLEn kat twv 00).

Metd amd épeuva kotahiape oe éva 18bit Multi-Channel 1°C ADC, kat
ouyKeKpléva oto MCP3424 tng etatpiag Microchip (Ewikdva 6). H emiloyn €ylve LeTd amo
avaAluon kot afloAdynon OAwv Twv MApAmAvw KPLTNPLwVY 08 CUVOUOOUO UE TIC AVAYKEG
KOLL TLG QTTOLTHOELG TOU project.

Ewkova 6 ADC MCP3424 tng taupiag Microchip

OLmpodilaypadég tou ADC elvat:

e Operating Voltage: 2.7 - 5.5V

e Programmable Resolution: 12, 14, 16, 18bits

e On-Board Programmable Gain Amplifier (PGA): x1,x2,x4,x8
e Programmable Data Rate: 240, 60, 15, 3.75 SPS

e Input Interface: 4 differential channels

e Output Interface: I’C
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Onwe paivetar and Tig mapandvw rpodiaypadéc, to digital interface tou eivat I°C,
OMw¢ GAAwoTe Kol Tou alobnthipa Beppokpaciag/vypaociag/mieong.

Jav ohokAnpwpévo cuotnua emiAéxBnke to DFROBOT MCP3424 18-Bit ADC-4
Channel with Programmable Gain Amplifier.

Eva apvnTIKO OTOLXELO, Yyl TIC OVAYKEG TOU project, oTi¢ mpodlaypadEg tou
MCP3424 eivatl to On-Board Voltage Reference to omoio eival 2.048V + 0.05%, xwpig
duvatotnTa MPoypapUoTIopoU. Emopévwg, n péylotn taon single-ended el06dou mou
Umopel va UETprRoel To ouykekplpévo ADC eivat 2.048 V. Onwg Ba avaluBel apyotepa,
autod TteAlka amodeixbnke Ot eival mpoPAnua, kobwg mpooéBeces pio mMapandvw
TIOPAETPO TIOAUTIAOKOTNTOG OTNV UAOTOinan.

3.5 Weather Station

EruAéxOnke o petewpoloyikog otabuoc tng SparkFun (Ewtkdva 7). To KIT amoteAeitol
and €vav PETPNTA TaxUTNTog avéuou, evav petpntr SlevBuvong avépou, évav PETpNTH
UPouc Bpoxng Kot OAa ta TapeAKOpEVa e€apTAaTa Kot KaAwdla yla tTn cuvappoldynon
Tou otabpou.

O KOTOOKEUAOTNAG TOU KT €lval n etalpia Argent Data Systems.

B\

Ewkova 7 MetewpoAoyikdg otabudg tng SparkFun.
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3.6 Aiawloc I’C

O &iavlog I2C eival £vag oslplakog SiavAog ou SnuoupynBnke amod tn Philips
(twpa NXP) kat xpnoluormoleital ylo tnv ouvdeon MepLPEPELAKWY UKPAG TAXUTNTAG OE
UNTPLKEC TAOKETEG (motherboards), evowpatwpéva cuothipota (embedded systems),
KwNtd tnAépwva 1 AAAEG NAEKTPOVIKEG OUOKEUEG. O Slaulog 12C Sev xpnoLuomoleital
HOVO ylol TNV EMLKOWVWVIO CUCKELWV TIoU PBploKovTal MAvVW O €va TUTIWHEVO KUKAWHA,
OAAQ KOl YLOL TNV ETLKOLVWVIOL CUGKEUWV TTOU cUVEEovTaL HE KaAwdLa.

TN mapakdatw ewova (Ewkova 8) daivetal éva mapadetypa Staviou 12C. Onwg
daivetal yia tn petadopd twv Sdedopévwy (0 i 1) xpnowpomnotel povo dvo kaAwdia (ta
oroia eival nuapdidpoung katevBbuvong): Ta SCL kat SDA. H ypapun SCL ival n ypopun
poAoyloU, evw n SDA eival n ypoppn dedopévwy. OL ypapUES AUTEG CUVSEOVTAL OE ONEC TIG
OUOKEUEG, TIOU UTtdpyouv Ttdvw oto Siowlo 12C. Mpodavwe €KTOC amd To MOPATEVW
KaAwbLa ou petadépouy Sebopéva, amalteitol Katl éva tpito kaAwdlo To omoio eival n
veiwon (GND) 0 V.

Zuokeun1 ZUoKeun2 ZUoKeUn3
Vece ]
8 b 8
o) ke scL > scL > scL >
—1 SDA —{ SDA SDA
o ° o
{ = c
(G} 0} o
SCL
SDA
GND

-

Ewova 8 NMapadeypa iavAouv 12C

Entionc pumopel va umdpyxel (mpoatpetikd) Kal évo TéEtapto KoAwdLo To omoio eival n
vpauun tpododooiag (VCC | VDD), pe tnv onoia tpododotolvtal pe Loxy ot Stddopeg
OUCKEUEC Ttou cuvoEovtal oto diaulo. TUTIKEG TAOELG TTOU Xpholpomolouvtal oto dlaulo
glval ta +5V A +3,3V, av Kol enLTpénovtal cuothuata Pe StodopeTikég Tdoelc (cuvnBwg
oTnV mepLoxn amo +1,2V €wg +5,5V).

O péylotog aplOudc kopPwv (cuoksuvwv), TOU pmopolV va ouvdeBolv otov
Slavlho, meplopiletal amdé tov aplOud twv Slabéoluwv Slevubuvoeswv (Ba emegnynOetl
napakdtw). Ot cuokevEg otov Siawlo 12C eival site KOplot (Masters) site Yrioteheic (Slave).
H Master ouokeun elval autr mou eAéyxel Kal odnyel tn ypappn pohoyol SCL (mapadyet
TOUG TOAOUG poloylol). Ou Slave cuokeuég elval QUTEG TIOU QVTATOKPIVOVTOL OTLG
OUOKeVEC Master. Mia ouokeun Slave dev pmopel va €gkivroel pia petadopd mAvw oto
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SlawAo, povo pia cuokeunn Master pmopel. e évav diauAo pmopel va sivol cuvOepéveg
TOAAEG Master kat TOAAEG Slave cuokeuéc. Kat ol Master kal ot Slave ouoKeu£G Umopolv
va petadépouv Sedopéva otov Siauho, aAAd povo ol Master cuoKeUEG eAEyyouv TV
petadopd.

Ye OAeg TG slave cuokeuég mou cuvbéovtal otov Slauho, €xel amodoBel €vag
aplBuog oav dlevBuvon. OL master cuokevég Sev eival amapaitnto va €xouv dlevBuvaon,
€KTOG €AV UTTAPXOUV TTIOAAEC master cuokeVEG otov Silaulo (meptBaliov Multi-master). Ot
master CUOKEUEG umopolV va SlaAééouv aubBaipeta pia amd Tt cuvdepéveg slave
OUOKEUEG yla E€MIKOWVWVIA, Xpnoldorolwwvtag tn 6levBuvon tng. Ou SieuBuvoelc twy
CUOKELWV Tou I2C Stavou eival gite 7 bit (Bewpntikd ewg 128 ouokeuég oto Siavlo), ite
10 bit (Bewpntika €wg 1024 cuokeuég oto SlauAo) i akoun kat 16 bit (Bewpntika 65536
OUOKeEUEG oto Slaulo).

3.7 Nepwypadn acOntripa Ospuokpaciog, vypaociag, rticong (BME280)

O BME280 eival £vag cuvduaoTikog aloBntnpog Bepuokpaciog, uypaciog Kot
atpoodalpikng mieong, vPnAng akpifelag, evalodnoiag kat avaluong pe xapunAd enineda
BopuBou.

O awdntApoag mapéxet SPI kat 1°C interface kat n téon Asttoupyiac tou eivat 1.71
£w¢ 3.6V. OL petpnoelg umopolv va maipvovtal kat’ evtoAn amd tov host, ] va yivovtal oe
TOKTA Xpovikad Slaotripata. To block Stdypappa tou awodntrpa eivat to mapakdtw(Ewkova
9):

Voltage Voltage
Pressure F regulator reference
sensing A fo (analog &
element digital) : DI
Humidity n
umidi L
t
sensing ft';ri:lgg ADC A SDO
element Logic L
f
SCK
Tem;::]e:iture +7Temperature a
i front-end c
element ¢
csB
[osclPORINVM
GND-

Ewkova 9 Block Siaypappa tou awcdntripa (BME280)

O aloBntnpag £XEL TPELG KATAOTACELG AsLTOUPYLAG:

e Sleep mode: 6ev maipvel UETPROEL;, MANPNG TPOCBOON OTOUC KATAXWPNTEG,
default kataotaon peta TV ekkivnon tou alodntipa
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e Forced mode: naipvel pia pétpnon, anobnkeVUeL TO AMOTEAECHA KOL ETULOTPEDEL OE
sleep mode
¢ Normal mode: SLtapkn¢ KUKAOG LETPrioEwWV Kal eplodol adpavelag.

Mapakdtw daivetal to transition diagram tou atobntipa(Ekova 10):

Power OFF
(Voo or Vppio = 0)

Normal
(cyclic standby and
measurement periods)

Vop and Vppio
supplied
Y

Mode[1:0] = 01

Forced
(one measurement
period)

Ewkdva 10 Transition diagram BME280
H avayvwon twv 6e80pEVWVY Ao TOV CUYKEKPLUEVO aloBntrpa, Kal Kupilwg n
Snuloupylo TWV TPOYUATIKWY TIUWV oMo TIC raw TIMEG TIOU TIAPVOUHE amd TOuG
Kataxwpntég, sival pio moAUmAokn Stadikacia. Ma to Adyo auto n Bosch cuviotd tn
xprion tou BME280 API ou €xeL GTLALEL yLa TOV OKOTIO QUTO.

3.8 Nepwypadn tou Analog to Digital Converter (MCP3424 )

To MCP3424 eival £va 18-bit delta-sigma analog-to-digital converter (AX A/D),
xaunAoU BopuPou kot vPnAng akpifeloc g statpiag Microchip. Mmopei va petatpéel
QVaAOYLKEG €L00S0UG o PNdLaKOUC KWAOLKEG He avaluon £wg 18bit. H taon Asttoupylag
glvat amo 2.7V €wc 5.5V.

O puBuoC ToU pmopel va petatpEPouv TIG avOAOYIKEG TIUEG o PndLakeg sival
npoypoppatilopevog pe configuration bit settings oe 3.75, 15, 60 13 240 samples per
second. O TPOYPAPUATIONOS AUTAG, OAAG Kal N avayvwon Twv Twy, yivetat pe 1°C
interface.

Mpoypappatilopevo eival emiong kat to gain tou ADC, To omoio pnopel va mapel
TILEG X1, X2, x4 1 X8 TPLV TN PETATPOT). AUTO HOC ETUTPENEL va LETATPEPOUUE £va TTOAU
aduvapo onua etodédou, pe uPnin avaluon.



Meteo Project Metewpoloylkog ITabuog

To MCP3424 umopei va Aettoupynost oe 800 modes:

1. One-shot conversion mode: Kavel pia petatpomnn kol avtopata yupilel oe stand-

by mode péxptL va mapeL TAAL EVIOAN Yl VEQ LETOTPOTIN.

2. Continuous mode: KAvelL ouVEXWC UETATPOTEC, HE pio TayUTNTA TToU €XoUpE BEoeL

epelc.

H ouokeun evnuepwvel tov output buffer pe tnv mo npoocdatn PYnolakn Tl

HLETATPOTING.

To MCP3424 unootnpilel and 1o epyootdoto 8 1°C Steubuvoelc. H 1°C SlevBuvon
elval emiheyopevn and dVo pins. MmopoUpe va Bécoupe ta pins autd os HIGH, LOW n
unconnected, kot £ToL va SnAwoou e mola amnd tig 8 Stabéoipeg SteuBuvoelg emBupoUE.

To MCP3424 S1a6étel 4 differential eloo6oug CH1+ CH1-, CH2+ CH2-, CH3+ CH3-,
CH4+ CHA4-. Av cuvbéooupe tic CH1- CH2- CH3- CH4- otn yelwon, prmopolpe va £xoupe 4
€10080u¢ single ended. Itnv epapuoyn auth xpelalopaote single-ended elcodouc.

Mapakdtw daivetal to block Staypappa tov MCP3424(Ewova 11):

CH1+

CH1-

CH2+

CH2-

CH3+

CH3-

CH4+
CH4-

Atokpivovtat ot Téooepelc avaloywoi eicodoi, ta SVo pins emoyic I°C
SlevBuvong, kat ta clock kal data tou I°C interface (SDA, SCL). Ta Vpp Kat Vss €ivat n

Vss Voo
—— | i
MCP3424
Voltage Reference
(2.048V)
VRer
A 4
—
x 2
3 PGA AT ADC - 1“C
= Converter Interface
_.. —
Gain=1,24,0r8
Clock
Oscillator

Ewodva 11 Block 8iaypappa tov MCP3424

tpododoaia kal n yeiwon tou ADC avtictowya.

Onwc Slakpivetal oto mapamnavw block Siaypaupa, n tdon avadopdg (voltage
reference) eival 2.048V. I avtiBeon pe aAa ADC, oto MCP3424 Sev undpyel Suvatotnta

Adr1

Adr0

SCL

SDA

26
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TipoypapaT{OPEVNG TAONG avadopac. Auto otn nopeia tng uAomoinong anodeixbnke otL
elval mpoPAnua, kabBwg TAcElG €l0060U peyaAUutepeg amd 2.048V Sev umopouv va
peTpnBolv. Onwg Ba dovpe OpwC otn ouvéxela, pia standard cuvdecpoloyia Tou
oUOTNUATOC HETPNONG KATELBUVONG OVEUOU TOPAYEL TAOELC LEYOAUTEPEG Ao TNV TAGCN
avagopdg tou ADC. H AUoelg Atav dUo: va ayopaotel kamoto aAlo akplBotepo ADC mou
O1£€0ete mpoypappati{opevn taon avadopdc, n va drtlaxtel éva A0 KUKAWUA yla TOV
oloTnUa KatevBuvong avépou. EmAéxtnke n Seltepn AUon, n omoia Ba avalubBel
apyotepa.

H ouokeun TPAYUOTOMOLEL UETATPOTEG XPNOLLOTIOLWVTOC TNV EC0WTEPLKA TAON
avadopd (Vger=2,048V). uvenmwg n omdiutn TR tng Sadoplkng taong (Vi),
oupnep\appPavouévou tou PGA, TPEMEL va €lvol PLKPOTEPN TNG E0WTEPLKAG TAONG
avadopdc. H cuokeun Ba SWOEL XOPOKTNPLOTIKEG TILEC KOPeOHOU yla thv Pndlakn Tun
mou umoloyiotnke (0Aa ‘1’ | 6Aa ‘0O’ ektdg amd to sign bit), av n amdAutn TN ™G
Sdtadoptkng ta@ong (Vin), oupmephappfavopévou tou PGA, esival peyalutepn amd tnv
€0WwTEPLKN TAon avadopdg (Vee=2,048V). To eUpOG TWV TACEWV SIVETAL ATIO TNV MAPAKATW
oxéon:

~Vppr < (Vi@ PGA) < (Vpp— 1LSB)
Where:

Viy = CHn+-CHn-

VRep = 2.048V

Av n taon €l068ou eival peyoAUtepn amd TO TAPATIAVW OPLO, UMOPOUUE va
XPNOLUOTIOICOUUE €vay SLaLpETn TAoNG, £T0L WOTE v PEPOUE TNV TACH L0060V EVTOC
TWV Tapanavw opiwv. Auto akplPwe KAVOE yla auTto project, Onwc dAAwote Ba avaAuBel
0Tn OUVEXELD, OTh Tapaypado mou adopd To oloTnUa UETPNONG KateuBuvong Ttou
QVEUOU.

H Pndlokn tipn e€68ou elval OXETIKN HE TNV TAON €L0080U Kal TNG TG Tou PGA.
To output data format eival og two’s complement. Yuvenwc to MSB pmopei va OswpnBsi
oav sign bit. Otav to MSB eival ‘0’ n eicodoc eival Betikr. Otav to MSB eivat ‘1’ n elcodog
elvat apvnTkn. Mo mapdadetypa:

a) T eAdylotn apvntikn TR el0odou: 100...000
1t.x. (CH, + -CH,,.) * PGA = -2,048V
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b) Ta undevikn dadopikn tTipn etcoédou: 000...000
.. (CH,+-CH,.) =0

c) T péylotn Btk Tun eloodou: 011...111
T.X. (CH, + -CH,.) * PGA = 2,048V

To MSB mdvta amootéAeTaL TpWwTo péow tou 1°C. H Yndrakég Tiuéc e€66ou Sev Ba
kavouv roll-over akdpa kaL av n tdon €0080ou EEMEPAOEL TO UEYLOTO OPLO. ZE AUTH TN
nepintwon n TR €€66ou Ba eival kKAslbwpévn otn T 0111...11 yia OAeG TIG TACELS
£10060v ToU eival peyaAltepeg amod (Veer — 1 LSB) / PGA. O mapakdtw mivakag SelXveL Tig
TWEC €€060uU yLa Sladopec TLUEG elodSou yla avaiuon 18 bit.

[cr::fljtcv::_aﬁe;GA Digital Output Code

>VRep 011111111111111111
Vger - 1LSB 011111111111111111
21LSB 000000000000000010

1LSB 000000000000000001

0 000000000000000000

-1LSB 111111111111111111
-2LSB 111111111111111110

- VRer 100000000000000000

< -VRger 100000000000000000

Note 1: MSB is a sign indicator:
0: Positive input (CHn+ > CHn-)
1: Negative input (CHn+ < CHn-)
2: Output data format is binary two’'s
complement.

ZToV MapaKkATw Tivaka ¢paivovtal ol EAAXLOTEG KOl OL LEYLOTEC TUMEG TwV Pndlakwv

LWV g€6d0ou:

Fozouton | | Mg [ M
12 240 SPS -2048 2047
14 60 SPS -8192 8191
16 15 SPS -32768 32767
18 3.758PS | -131072 131071

Note:  Maximum n-bit code = 2N-1 - 1
Minimum n-bit code = -1 x 2N

Onwc eidape to MCP3424 unootnpilel avaluon 12, 14, 16 ,18 bits. H avtiotolyia
¢ puBuwong avaiuong oe bits kal tng avaluong oe Volt Tou pmopoUpe vo €XOUUE
dalvetal oTov MapakaTw mMivaka:
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Resolution Setting LSB
12 bits 1mV
14 bits 250 pv
16 bits 62.5 uv
18 bits 15.625 pVv

O HaBNUATIKOG TUTIOC VLA AUTOV TOV UTTOAOYLO O TOU TTapamnavw Tivaka eival:

1SB = ZX?EF _ zxz.gz:ar/
2 2
Where:
N = Resolution, which is programmed in

the Configuration Register.

MNa tnv edappoyn pag, pia avdluon tng taéng 1mV eivol apketn, omote 12bits
glval n katdAAnAn puBuLON.

Otav mapoupe tv Pnoloakn tipn €£66ov and to ADC, To endpevo BrApa eivatl
LETATPEPOUHE TNV TIUN QUTH OTNV TIPAYHATIKH TAOH €Ll0060U Tou PeTprOnke oe Volt. O
TUTIOC YLloL QUTH TN HETATPOTH glvat:

If MSB = 0 (Positive Output Code):

Input Voltage = (Output Code) LS8

PG4

If MSB = 1 (Negative Output Code):

Input Voltage = / y o L3B
P! & (2 's complement of Qutput Code) * 5=~
Where:
LSB = See the table above
2's complement = 1's complement + 1

ATO TOV TTAPAKATW TUTIO TIPOKUTITEL OTL yLa TNV MEPIMTWOoN pag émou Ba £xoupe
HOVO BETIKEG TUEG L0060U (MSB ‘0’), n tdon autr Ba npokuUntel moAAamAacLalovtag Thv
PnoLakn Tun e€66ou pe to LSB (Bdon Tou avtiotolyou mivaka mapandvw) Kot SLalpwvtag
pe to PGA.

H ouokeun €xeL £vav 8-bit configuration register yio va eriidé€oupe: input channels,
conversion mode, kot PGA gain. AUTOG O KataXwpentng MOG EMITPENEL Vo aAAEOUUE TIG
ouvOnKkeg Asltoupylag TG CUOKEUNG Kal vo €AEYEOUME TN Kotaotacn Asttoupylag tng.
MrmopoU e VO TPOTIOTIOL)COUE TNV TLUN TOU KOTOXWPNTH 00eC Ppopég BEAOUUE KATA TN
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Slapkela TNG Aettoupylag tng ocuokeung. Mapakatw daivetal n Soun tou configuration

register:

bit 7

bit 6-5

bit 4

bit 3-2

R/W-1 R/W-0 R/W-0 R/W-1 R/W-0 R/W-0 R/W-0 R/W-0
RDY C1 co o 81 50 G1 GO
1% 0* 0* 1 0* 0* 0* 0*
bit 7 bit 0
* Default Configuration after Power-On Reset
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as 0’
-n = Value at POR ‘1" = Bitis set ‘0’ = Bit is cleared x = Bitis unknown

RDY: Ready Bit

AuTO elval to data ready flag. & read mode, autd to bit deixvel av o output
register €xeL evnuepwBOel pe tnv teAsutaia T HeTatpomng. Xe One-Shot
mode, ypadovtacg ‘1’ og auto To bit Eekivael pia véo petotpony).

AwBdaloviac to RDY bit pe pia read command:

1 = O output register dev €xeL evnuepwOetl

0 = O output register £xelL evnUePWOEL Pe TNV TEAEUTALA TLU LETATPOTING

rpddovrag to RDY bit pe pio write command:
Continuous Conversion Mode: Kauia emidpaon
One-Shot Conversion Mode:

= Zekwael pla véa petatpornn
0 = Kapia emidpaon

C1-CO0: Channel Selection Bits
00 = Select Channel 1 (Default)
01 = Select Channel 2

10 = Select Channel 3

11 = Select Channel 4

0/C : Conversion Mode Bit

1 = Continuous Conversion Mode (Default). H cuokeur KAVEL LETATPOTIEG
OUVEXWG

0 = One-Shot Conversion Mode. H cuoKeU KAVEL LOVO Hia LLETATPOTTH Kol
petaBaivel o low power standby mode, péxpt va AaPel kamola véa read n
write evtoAn.

$1-S0: Sample Rate Selection Bit
00 = 240 SPS (12 bits) (Default)
01 =60 SPS (14 bits)

10 = 15 SPS (16 bits)
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11 = 3.75 SPS (18 bits)

bit 1-0 G1-GO: PGA Gain Selection Bits
00 = x1 (Default)

01=x2
10=x4
11=x8

Otav otéAvoupe pia write command oto I°C bus, n cuokeur meptpével SUo byte: To
npwto byte eival n SlevBuvaon tnNg cuokeung kot To deutepo byte lval To configuration
byte mou Ba ypadtei otov configuration register. Omoto aAMo byte tuxwv akoAouBel to
Seltepo, ayvoeital.

Otav otéhvoupe pio read command oto I°C bus, n cuokeury OTEAVEL Kal Ta
conversion data kot to configuration byte.

Otav n ouokeun elval puBuLopévn yla 18-bit petotpornn, otélvel tpia data bytes
kot to configuration byte. Ta mpwta 6 data bits tou mpwtou data byte eival
enavalapBavopevo to MSB (=sign bit) twv conversion data. MmopoUpe va ayvorcoupe ta
nipwta 6 data bits, kat va mdpoupe to 7° bit cav to MSB twv conversion data. To LSB tou
3°“ data byte eival to LSB twv conversion data.

Otav n ouokeun eivol puButopévn yia 12, 14 ) 16-bit petatponn, otélvel dvo data
bytes kal to configuration byte. Ze puBuion yla 12-bit petatpomnr, 6nMwe otn NepimTwon
Hogc, Ta Téooepa mpwta bits eival emavoalappavopevo to MSB (=sign bit) kat pmopoulv va
ayvonBouv. To néunto bit (D11) eival to MSB (=sign bit) Twv conversion data. To LSB tou
2°° data byte gival to LSB twv conversion data.

Conversion

Option Digital Output Codes

18-bits MMMMMMD17D16 (1st data byte) - D15 ~ D8 (2nd data byte) - D7 ~ DO (3rd data byte) - Configuration
byte. (Note 1)

16-bits D15 ~ D8 (1st data byte) - D7 ~ DO (2nd data byte) - Configuration byte. (Note 2)

14-bits MMD13D ~ D8 (1st data byte) - D7 ~ DO (2nd data byte) - Configuration byte. (Note 3)

12-bits MMMMD11 ~ D8 (1st data byte) - D7 ~ DO (2nd data byte) - Configuration byte. (Note 4)

Note 1: D17 is MSB (= sign bit), M is repeated MSB of the data byte.
2: D15 is MSB (= sign bit).
3: D13 is MSB (= sign bit), M is repeated MSB of the data byte.
4: D11is MSB (= sign bit), M is repeated MSB of the data byte.

Onwc eibape vwplitepa, yla TIC OVAYKEC TOU project xpnowdomolnénke To
oAokAnpwpuévo cuotnua amno tnv DFROBOT (Ewova 12).
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Ewdva 12 MCP3424 DFROBOT

Onwg punopoupe va dlakpivoupe, €xet €va dip switch 0o emadwv yla tnv enthoyn
¢ emBupntic I°C address. AKpBWE KATW QMO aUTO KAl TAVW OTn  TAOKETQ,
avaypadovral ot cuvduacpol Twv pin tou dip switch kat n avtiotolyn SievBuvon. H
pUBLoN TTou emNEEapLe yia TO project eivat A=0, B=0 emopévwc I°C address 0x68.

Eival onpavtiko va avadepbel 6w, mwc mapoAo ou to ADC Asttoupyel cUpdwva
LLE TOV KOTOOKELQOTN ME Tdon Tpododoaoiag 2,7V — 5,5V, otav dwoape taon 3,3V amno to
Raspberry, to ADC 6ev Aettoupyoloe owotd. MeTa amod moAU €pguva Kot TIOAEG SOKLUEG,
Sdokipaoape va aAagoupe tnv tpododooia, kot Swaoape 5V naAL and to Raspberry. O\a
Ta TPOPAAHOTA OTAUATNOOV VO UTIAPXOUV KaL N GUGKEUN AELTOUPYOUCE TTAEOV KOVOVIKAL.

3.9 AwoOntApoac pétpnong ToxUTNTOC AVELOU

O aweBntApag HETPNONG TAXUTNTAG AVELOU QIOTEAEL LEPOUC TOU HETEWPOAOYLKOU
otaBuou tng SparkFun onwg avadEpBnke vwplitepa.

‘ExeL Tpelc Ppoyiovee pe «KOUTAAEGY OTIC OKPEC OL OTIOLEG TILAVOUV TOV aépa Kol
nieplotpédouv toug Bpayioveg (Ewkova 13). Av anocuvopUoAOYHOOUUE TO QVEUOMETPO, Ba
BpoUe €va UIKPO HOYVATN EVOWUATWUEVO OTO KATW HEPOG.

’\

Ewoéva 13 AwoOntipag pétpnong taxutntag avépou SparkFun
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Emtiong umapyel kal €va reed switch mavw oe pia mMAakéTa. Autog Aettoupyel wg
SLaKkomTNng ou avolyel kot kKAgivel, KaBwg o payvATng MepVAsL amod mavw tou (Ewkova 14
kat 15).

Ewdva 14 AoOntipag pétpnong taxutntag avépou SparkFun

- 73

Ewdva 15 Mayvitng aicOntriipa HETpnong TaxuTntag avépou

Emopévweg, o awobntipag taxltntag avéuou eival €vag HayvATng Kal éva
pHayvnTko reed switch. KaBwg o atobntripoag meplotpédetal 0 HayvnTNG MEPVAEL TTAVW
amnod to switch, avaykalovtdg to ka kAeioel. Mia tayutnta avéuou 2,4 km/h Ba €xeL wg
amotéAeopa o Slakomtng va kAeioel 1 dpopd 1o SsutepOAenTo. EMOUEVWC TIPETIEL AMAWG VA
LETP)OOUE MOOEG KAELVEL O SLAKOMTNG O KABE SEUTEPOAETTO yla va UTIOAOYICOULE TN
TaxUTNTA TOU QVEUOU.

210 Raspberry auto yilvetal eUKOAQ, TIOPATNPWVTOC TIC AAAQYEG OTN KOTAOTAON
€vo¢ GPIO pin mou cuvbéetal pe to switch kol katoypddovtog auteg Tic alayég os pia
povada Tou xpovou.

To mpoPAnua Opwc eival otL oto datasheet Sesv avadépetal pe okpifela n
Aewtoupyla Tou QeBNTAPA. ZUYKEKPLUEVO, HETPWVTOG TO OGKpa Twv KoAwdlwv Ttou
awdntipa mapatnproape 6tL o awdntipag pével oe HIGH (switch open) ywo ~90°
TepLoTPOdrC, Kal META pével oe LOW (switch close) yio 90° mepiotpodric. Emopévwe,
UMOPOUE va PETProoUE OXL Ta LOW avd SeUTEpOAENTO MOU AVTLOTOLXOUV OE ToXUTNTA
agpa 2.4 km/h, aA\a kot ta LOW kat ta HIGH avd §gUTtepOAETITO MOV AVTLOTOLXOUV o€
taxvtnta agpa 1,2 km/h. Metpwvtag dnhadn OAec tic aMhayég (kat H>L kat L->H)
UIopoU e va SUTAQCLACOUUE TNV avAdAuaon Tou alobnthpa.
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3.10 AweOntipac pétpnonc VYouc BPoxAC

Mapopola pe tov awodntipa toxutntag avépou, o awdntipoc UYPoug BPoxNg
(Ewkova 16 kot 17) Asttoupyet pe €vav payvitn kat éva reed switch. Méoa otov atentripa
UTLAPXEL Mo CUOKEUN avOTPOTHG (KATL GOV TPAUTAAQ), N omoia TaAavVIwVeTal amno tn uia
Kot artd TNV GAAN HePLA PE TO BAPOC TOU veEPOU TIOU TEDTEL O QUTHV, KAvovTac pia kivhon
yla kaBe 0,2794 mm Bpoxnc mou mEPTEL.

Ewkéva 16 AwcOntipag Bpoxig

Ewkdva 17 AwoOntipag Bpoxng

Otav éva bucket yepioel pe vepd kal yUpEL TPOG TN HEPLA TOU, O HOYVATNG TIEPVAEL
urpootd ond to reed switch mpokaAwvtag to otlyplaio KAelowwod tou. Emopévwg, ov
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ouvdéooupe To ouotnua os £va GPIO pin tou Raspberry, umopoUpe vo PLETPAUE TTOOEG
dopec ékheloe To reed switch. KattL mapopolo SnAadn pe 1o avepdpetpo. H Stadopd 6w
elval OtL pog evlladEpPEL -Kal TIPEMEL va HETPARE- HOVO Ta KAEloipata tou reed switch,
dnAadn mpaktika Ba TpEnel va LeTpape oto Raspberry mooeg ¢popég 1o GPIO pin mépaoe
amnd HIGH og LOW.

3.11 AwcBnTRpac KatevBuvong ovEUou

O aloBntnpoag kateuBuvong avépou eival o o MOAUTTAOKOG Ao TOuG TPELG. EXeL
OKTW OLaKOTTEG Omou kaBévag eival ouvdedepévog oe pia Sladopetiky avtiotaon. O
HOYVATNG Tou awoBntipa eivol mBavd va kAeioet 600 Slakomteg tautdypova,
ETUTPEMOVTAG £TOL LEXPL KaL 16 SladopeTikég Ooels (Ewkova 18).

hnﬁﬁ nﬁ$$
] N

Anemometer Station

Z1X91,
U

)

Ewkdva 18 AwoBntrpag katebBuvong avépou
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Me tn Xpron Kag eEWTEPLKAG avTioTaong Kal o€ GUVSUAGOHO HE TLG AVTLOTAOELG TOU
aloOntrpa pnopolpe va ¢tidéou e évav dlalptn taong (voltage divider). H taon e€660ou
autol tou Slotpetn propei va petpnBei pe éva avaloyikod o Pnodlakod petotpornéa (A/D
converter).

:

O O&uapétng taong eival éva Pacikd KUKAWHA OTNV  NAEKTPOVLKN, TIOU
XpnoLlomnoleital otav BEAOUE va PELWOOUME pio pHeydAn taon oe pla pkpdoTtepn, Kal
Aewtoupyel we €€ng: Sivoupe pia emBupnth tdon Vi, kot emAéyoups pia avtiotacn Ri.
AutO 1O KUKAWHA, O OoUVOUAOMO HE TNV avtiotaon eviog Tou awobntipa (R,) mou
evepyoroleital avaloya pe Tov SLakomTn mou kKAeivel, amoteAel évav Slalpétn tdong. H
Taon €060V Vg TTPOKUTITEL ATO TOV TAPAKATW HABNUATIKO TUTO:

R,

yoo=—2
out =R YR,

Vi
Omou:

e R; elval n avtiotaon R tng emloyng pag

e R, elval n avtiotacn tou aodntrpa avaioya e Tov SLOKOTTN ou €xeL KAeloel
e Vi, nTdon emloyng Kag yLa Tnv UAomoinon tou Slalpetn

e V. N taon e€660ou mou Oa petpriooupe pe éva ADC
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L o,

I

Output

210 mapandavw oxnua BAEnoupe tov RJ-11 connector tou altodntipa, 6mou to pin 1
oUVSEETAL OTN YN KOL TO pin 4 oTNV avtioTtaon Tou SLoLpETn Taong.

JTov Tapakatw Tivaka OSlvovtal cav mapddelypa amd To datasheet tou
KOTOOKEUQOTH, N avtiotaon Tou alobntipa avaloya pe Thv KatelBuvon Tou avélou o€
poipeg, KaBwg Kat n tdon €§660u Voympu TOU Ba pokUbeL av BaAoupe yia V' = 5V kot
R1=10kQ.

Direction Resistance Voltage
(Degrees) (Ohms) (V=5v, R=10k)
0 33k 3.84v
22.5 6.57k 1.98v
45 8.2k 2.25v
67.5 891 0.41v
90 1k 0.45v
112.5 688 0.32v
135 2.2k 0.90v
157.5 1.41k 0.62v
180 3.9k 1.40v
202.5 3.14k 1.19v
225 16k 3.08v
247.5 14.12k 2.93v
270 120k 4.62v
292.5 42.12k 4.04v
315 64.9k 4.78v
337.5 21.88k 3.43v

To MpOBANUA OTN TIEPIMTWON HOC LE TOV MOPOMAVW Tivaka, sival OtL umtapyouyv
taoelc e€660u oL omoieg elval dvw Twv 2,048V mou eival n tdon avadopdg tou ADC mou
€XOUME €TUAELEL, EMOMEVWG OTWC OVaAUBNKe vwpiTepa AUTEC OL TAOEL SV UMmopolV va
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peTpnBolv. H Abon Atav va emAéfoupe Sikég pag tiuég yia Vo kat yua R; €tol wote va
TPOKUTITOUV TAOELG £680U Voytpyt TIOU VAL prtopoUVv v petpnBoulv amd to ADC.

‘Emetta amno apketoUg UTTOAOYLIOMOUC KAl LETPHOELC LE T TTOAUUETPO, ETUAEEOUE:

V'= 3,3V

Ry = 100 kQ

O mivakag mou poKUTITEL lval:

Direction Resistance Voltage
(Degrees) (Q) (V=3,3V,R=100kQ
0 33k 0,819V
22,5 6,57k 0,203 V
45 8,2k 0,250V
67,5 891 0,029V
90 1k 0,032V
112,5 688 0,022 V
135 2,2k 0,071V
157,5 1,41k 0,046 V
180 3,9k 0,124V
202,5 3,14k 0,100V
225 16k 0,455V
247,5 14,12k 0,408 V
270 120k 1,8V
292,5 42,12k 0,978V
315 64,9k 1,299V
337,5 21,88k 0,592V

JTOV MOPAMAVW TIVOKA TOPOTNPOUME OTL n HEyLoTn Tdon ££0dou eival 1,8V n
oroia eivol evtog Twv mPoPAemOpeEVWY oplwv. Emtiong pepikég amod Tig taoelc €660u eival
UPoug peplkwyv Sekadwv mV, mpdypa to omnoio Sev anotelel mpoPAnua, kabwg ota 12 bit
avaAluon mou €xoupe emhé€el va puBuicoupes to ADC, éxoupe akpifelo 1mV, n omoia
eival kavormolntikr. e oavtiBetn mepinmtwon, Ba £mpene va emdé€oups uvPnAdtepn

avaAuon oto ADC (r.x. 14, 16 rj 18 bit).
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KepdaAato 4 - Windows 10 IOT Core

4.1 Windows 10 loT Core

Ta Windows 10 loT Core sivat pia e161kr) Swpeav ékdoon Twv Windows 10, n onoia
elvat optimized yla pKPEG CUOKEVEG e N Xwplc 0Bdvn, n omoia TpExel o x86/x64 kalt ARM
OUOKEUEC, OTwc to Raspberry Pl.

Awadopec petaty Windows 10 Desktop kat Windows 10 IoT Core

Aadopetika features StaBéaipa ota Desktop kat ota loT Core:

e Ta Windows 10 loT Core 6a kavouv boot os pia default app avti yla to kKAaooikd
desktop evoc desktop-like PC. H default app pmopet va givat pia custom edpappoyn
n n default epappoyn twv Windows 10 IoT core. Autr n default app twv windows
napéxel éva otolxelwdeg meplBaiiov ylo pocPaocn oto shell kat oe otolelwdn
Tiivaka eAEyxou.

e To FileOpenPicker APl 8ev umootnpiletat ota Windows 10 loT Core. lNa va
npoonehdoouie local drives j removable storage, mpénel va ¢ptiaéoupe Sikn pag
edapuoyn KoL va UAOTIOLOOUHE aUTh T AsLtoupyia.

e Ta Windows 10 Desktop unootnpilouv neplocotepoug drivers amno otL ta Windows
10 loT Core. lNa va Aettoupynoel n (Sta(eg) ouokeun(ég) ota Windows 10 loT Core
onw¢ ota Desktop, lowg xpelaotel va ptiafoupe SikolE pag drivers i va KAVOUUE
karoto workaround, 16{w¢ ce ARM cuOKeUEG.

4.2 Ynootnpuwopevn £€kboon Windows 10 loT Kat yvwotd issues

Onwc eimape kot mo mpwy, to Raspberry Pl 3 Model B+ €xeL meploplopévn
ouvpBatotnta pe ta Windows 10 loT core. H povn ékdoon Windows 10 loT Core mou
urnootnpilel to Raspberry Pl 3 Model B+ elval n technical insider preview £k&oon Build
17661. Kauia and tig veotepeg insider preview kabwg kal kapia commercial ékdoon bev
urnootnpiletal. Kot outd esival moAly onuovtiko, kabwg av SOoKLACEL KATOLoG va
EYKOTOOTNOEL VEOTEPN insider preview 1} commercial €kdoon, dnuoupyouvtal peydia Kot
nepilepya MPoBARUATA OTN €YKATACTACN KAl OTn AEltoupyla Tou cuothiuartog. Emiong n
insider preview Build 17661 Aettoupyel povo oe Pl Model B+, kat 6ev Ba kavel boot m.). o€
Pl 2.

JUudwva pe tn Microsoft peplkd amnod ta yvwotad issues o€ autr tnv €kdoon gival:
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e Aev Aettoupyei to On-Board WiFi

e Aev Aettoupyei to On-Board Bluetooth

e Aev Aewtoupyel o driver yia tnv touch screen

e Aev Aewtoupyel to activity LED tng SD card

e OLembooelc avamapaywyng video eival MEPLOPLOUEVES

e H PiCAM mou cuvdéetal oto on-board camera bus dev umootnpiletal
e Humootnpl&n cuokeuwv Kapepag USB eival meploplopévn

e Oplopéva USB mAnktpoAoyla kal rovtikia dgv umootnpilovral

H Microsoft £xet dnuloupynoel pia Aloto pE TIG TILOTOTMOLNUEVEC CUOKEUEC TIOU
unootnpilovral.

4.3 Eykatdotaon twv Windows 10 loT Core oto Raspberry Pl

MNa to board mou unootnpilovtat anod ta Windows loT, n Microsoft mapéxel éva
ready-made Full Flash Update (FFU) image, kavovtag €10l mApa TOAU €UKOAN Tt
Sladikaoia eykataoctaong twv Windows 10 loT ot cUGKeUH HaG.

Emeldn) onwg simape mapamavw, n povn €kdoon Windows 10 loT Core mou
urnootnpilel to Raspberry Pl 3 Model B+ sivat insider preview, dnuouvpynoape éva insider
account otn Microsoft. Auto €ytve ylati, yla va katefacel Kamolog pia insider preview
£€kdoon npénel va ypaodtel wg insider otn Microsoft.

Ztnv Insider Preview download page tng Microsoft(Elkova 19) mpooéxoupe va
katefalovpe tnv cwotn €kdoon yla Raspberry Pl 3 B+ amod to onueio mou Selyvel 1o
KOKKLVO BEAOG.

Windows Insider Preview Downloads

Windows 10 loT Core Insider Preview Navigate to

Download Windows 10 loT Core Insider Preview to get started developing for Internet of Things Windows 10 Insider Preview
Advanced

Refer back to Windows on Devices for additional downloads and developer toals. . . .
Windows 10 Insider Preview

Desktop App Cs rter B !
The most recent version for loT Core is the October 2018 Update release (17763), which is located here. skt App Canvener Base Images

Windows 10 loT Core Insider Preview

‘ Windows Server Insider Preview
< t the adition
Select the editior

SDK Insider Preview

Select edition - ADK Insider Preview

m WOK Insider Preview

HIK Insider Preview

Additional Insider Preview downloads

$ RaspberryPi 3B+ Technical Preview Build 17661

This release for the Raspberry Pi 38+ is an unsupported technical preview. Limited validation and enablement has

Ewkdva 19 Page Insider Preview Download
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To image kateBalivel og popdn .iso:
(Windows10_InsiderPreview_loTCore_RPi3B_en-us_17661.is0).

Avolyoupe 1o apxelo .iso Kal pHéoa TEPLEXEL £va .msi apxelo eykatdotaong. To
ekteAOUE KoL akoAouBoU e TIg odnyleg. 2To onpeio eykataotaong unapyel to .ffu apyeio,
To omnolo eival To image twv Windows 10 loT Core pe to omoio Ba kavoupe flash to
Raspberry.

TomoBetoUpe tnv micro SD pvAun 6mnou Ba eykatactabouv ta Windows 10 IoT oto
PC pag, péow tou katarAnAou adaptor (usb, SD, kAm).

MNa va eykataotiooupe to .ffu apyeio, eival anapaitntn n ebapupoyn Windows 10
loT Core Dashboard n omoia ival StaBgoun dwpeav ano tn Microsoft.

AdoU tnV KOTEBACOUUE KOl TNV EKTEAECOULE, TIATAE OTO APLOTEPA TNV £TAOYN
“Setup a new device”, onwc ¢aivetal mapakdtw (Etkova 20):

D My devices Set up a new device

First, let's get Windows 10 loT Core on your device.

Device type Wi-Fi Network Connection

onnect to Azure

Broadcomm (Raspberry Pi 2 & 3] . Only 2.4 Ghz Wifi networks that have already

= Try some samples been connected to will appear in this list

Os Build

Custom

Flash the pre-downloaded image file (Flash.ffu) to the SD Card

Drive

Insert an SD card into your computer.
Device name
minwinpc

New Administrator password

Confirm Administrator password

8 signin
&3 settings

Ewéva 20 Windows 10 loT Core Dashboard
TNV KUpLat 0B6VN OTO KEVTPO EMAEYOUUE:
Device type: Raspberry PI 2 & 3
OS Build: Custom
Browse: ermiAéyoue 10 .ffu apyeio mou kateBaoaue vwpitepa
Drive: ESw Vo mpémnet va paivetat n micro SD mou tonodetrioaue vwpitepa oto PC

Device name: Aivouue Eva OVOUX 0T CUOKEUN UOG
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Administrator password: Opilouue To administrator password twv Windows 10 loT

TéAog, Koo elval ota 6e€Ld va amevepyomnolrjooupe To wifi. Elval mpotiuotepo va
ouvbedpaote pe to Raspberry pe Ethernet.

Zekwvael n Swodkaola eykataotacns. MOAG olokAnpwBel, kAeivoupe To
dashboard, Byaloupe amnd to PC tnv SD kapta kal tnv tomobetoUpe oto Raspberry, 1o
ormolo eival £tolpo mA€ov yla boot pe ta Windows 10 loT Core.

4.4 Npwtn ekkivnon tou Raspberry Pl ue Windows 10 loT Core

Me tnv eykataotacn twv Windows 10 loT Core, eluaote €TOLUOL VA EEKIVICOUE TO
Raspberry yla npwtn ¢popda.

Adou 10 ouvdéooupe pe Ethernet kal oxL pe Wifi (to omoio oUtwg r GAAwG Sev
Aewtoupyel Onwg éxoupe met), Baloupe kat tnv SD pvrun oto Raspberry.

Yuvbéoupe to Raspberry pe pia 086vn oto HDMI interface, ouvdéoupe éva
TIANKTPOAGYLO KaL £val TTOVTIKL Kot TEAOG TO TpodOSOTIKO. ZEKLVAEL N eKKivnon Twv Windows
10 loT (Ewkdéva 21), n omola evSéxeTal va SlopKEDeL apkeTh wpa, kabwg mbavotata Ba
yivouv kat kamola updates.

Welcome to Windows 10 IoT Core

Please wait while we get things ready

Ewkdva 21 Installation Page

MOALg ohokAnpwOel n ekkivnon, BAEmMoupe TNV mapakdatw opxLk 00dvn, mou pag
Slvel kamoleg mMAnpodopieg yla to Raspberry (IP address, USB devices, kAm). Ito onpelo
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auTO TO Raspberry Aettoupyel kal auti n 08ovn amoteAel TNV «emupAveLa Epyaciog» Twv
Windows loT Core (Ewkova 22).

H Siaxeiplon 0pwg tou cuotrpatog ev anod edw, onwe Ba doU e MAPAKATW.

Ewkdva 22 Raspberry Page "Emudadveia Epyaociag"

4.5 ALoXELPLON TOU GUOGTHUOTOC

H diaxeiplon tou cuotrpatog Raspberry pe Windows 10 IoT, yivetat oAU eUkoAa
amnd éva web portal.

MNa va ouvdeBolpe, exktedovpe mpwta oto PC to Windows 10 loT dashboard, kat
erAéyoupe aplotepd “My devices” dmwg daivetal 0TV MAPAKATW £LKOVO. ITNV 006vn Ba
epdaviotovv 6ca Raspberry eivat oto LAN pag. lowg xpelaoctolv Alya Aemtd yla va
gUdavIoTOUV 0L GUCKEUEG.

MOALg eudaviotel to Raspberry, kdvoupe 6e€l KAk TIAVW TOU Kal E€TUAEYOUUE
“Open device portal”. 3tn cuvéxela divoupes dvopa xpriotn Administrator kat to password
mou SnAwoape Katd tnv eykatactacn twv Windows loT Core (Ewkova 23).
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IoT Dashboard - o8 X

I Y wy dovces My devices
T setupanew device

& Connect to Azure
Meteo Raspberry Pi 3 10.0.17661.1001 192.168.1.133

Open in Device Portal

Launch PowerShell

Launch loT Remote Client

Open network share

Copy IPv4 address

Copy IPv6 address

Copy device name

= Try some samples

Shutdown
Restart
Send feedback

nCCoOmAl @

Q signin Found 1 devices.

Can't find your device?

& settngs com more

Ewéva 23 Device Portal

MOALg cuvbeBou e emtuxwg Ba Solpe TNV Mapakdtw 08ovn tou Windows Device
Portal (Etkéva 24). Ano edw yivetal 6An n Staxeiplon twv Windows, amo tv aAAoyn tou
administrator password kot to shutdown tng cuokeung, péxpt dlaxeipon Siepyactwy,
performance monitoring, device management, kAT (Eikoveg 24-25-26-27-28).

x 4+ - B8 %

807
18/3/2020

= Device Settings - Windows Device Portal ? Help  ©Feedback O Power v

s 10 loT Core test image designed for prototyping only. If you are looking to commercialize, you must use a custom FFU fa
- - ore test image designed for prototyping only. If you are looking to commercialize, you must use a custom FFU for P
Device Settings
*>Apps
v.10.0.17661.1001
> Processes

»Debug
Devices
Meteo

» Connectivity
Raspberry Pi 3

TPM Configuration
Windows Update Device Settings Audio Control
Remote

Change your device name Audio Devices
Scratch

Tutorial Screenshot

Capture
Change your password

Ewkdva 24 Device Settings
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‘ud’ Windows Device Porta

-~ C @ Mnaogahic

goopovic | Projecthame

®

At

+

192.168.1.133:8080/#Apps320manager

@ hupeiimetecZazur @ localhost | local Pray

ProjectName

Device Settings
»Apps
4Processes
Details
Performance
Run command
»Debug
Devices
»Connectivity
TPM Configuration
Windows Update
Remote
Scratch

Tutorial

@ nttpsim

Running Processes

Pause updates

288

392

Refresh processes

System Idle Process

System

smss.exe
WebManagement.exe
NanoRDPServer.exe
csrss.exe

svchostexe
wininit.exe
services.exe

Isass.exe

dwm.exe

NT AUTHORITY\SYSTEM
NT AUTHORITY\SYSTEM
NT AUTHORITY\SYSTEM
NT AUTHORITY\SYSTEM
NT AUTHORITY\SYSTEM
NT AUTHORITY\SYSTEM
NT AUTHORITY\SYSTEM
NT AUTHORITY\SYSTEM
NT AUTHORITY\SYSTEM
NT AUTHORITY\SYSTEM
NT AUTHORITY\SYSTEM

Window Manager\DWM..,

Ewkdva 26 Running Processes

79.45%
0.00%
0.00%

0.00%

035%

0.00%
0.00%
0.00%
0.00%

0.00%

40x8
40K
13M8
1640 KB
26M8
4360 KB
3880 KB
8640 KB
5200 KB
1.8me
3o0m8

5.7 M8

40K8
56.0KB
21M8
876.0KB
146 MB
10040 KB
22M8
46M8
35M8
56M8
11.2M8B

208M8

Device Settings
AApps
Apps manager Agp Mame A .
. Cortana Foreground Running
TS 10TCoreDefaultApplication Foreground . Running Actions -
SR I6TUAPOGBE Foreground Stopped
4Debug MeteoZP| Foreground Stopped Ations E
ekl etc loTOnboardingTask 8ackground & Running pys— .
ETW
Perf tracing
Devices
*+ Connectivity
TPM Configuration
Windows Update -
Ewoéva 25 Apps Manager
% Windows Device Porta x P o X
Mn copalic | 192.168.1.133:8 % % B §

N/A
N/A
N/A
N/A
43MB
5292 M
N/A
14 M8
N/A
N/A
N/A

1.1 M8
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W Windows Device Partal x4 - 8 x
& @ @ Mnaogadic | 192.168.1.133:3080/#Performance B & A ¢
@ focalhost |

T T Marme.

CPU 1/0 GPU
Device Settings
109,09 9.29 Microsoft Basic Render Driver ¥
»Apps
GPU engine utilization
4Processes
No dara available!
Details
Performance

Run command

PU utilization: 22%
»Debug

Memory

Devices

989.48| @.03)
»Connectivity

TPM Configuration

Windows Update a8
Installed Memaory: 10240 MB

Remote

Scratch

Tutorial a.e0|

Recerve: 0.0 bits Sendt 234 Kb

Ewkova 27 Performance

% Windows Device Portal x  + - o X

<« C  ©® Mnaogakic | 192.168.1.1338

opoyéc | ProjectName - "Aut Q@ hitps://me

_ProjectName.

= Devices - Windows Device Portal 9:28 4t

?Help @ Feedback O Power v

18/3

Default Controller Driver

Device Settings .
[inbox Driver (Current Driver) v| | Update Driver
»Apps
»Processes =
Device Manager
»Debug
Devices Save to file |
»Connectivity X HTREE\ROOT\O
TPM Configuration 4+ @ ACPI ARM-based PC
Wincows Updats + Volume Manager
Remote
. @ Simple Device Orientation Sensor
Scratch
-+ @ Microsoft Basic Display Driver
Tutorial
. & Remote Sensor Driver
. Microsoft Storage Spaces Controller

S Microsoft Kernel Debug Network Adapter

+ @ Raspberry Pi2audio

Ewkdva 28 Device Panel
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KE®DAANAIO 5 - Azure

5.1 Azure account

To Microsoft Azure eival n cloud mAatdopua tng Microsoft. Ymootnpilel mapa
TOAAEG uTnpeoieg, pe mapa ToAAEG Suvatotnteg oe Sladopa abstraction levels. Mmnopet
dnAadn kamolog va dSnuoupynoet éva amho Windows 1y Linux Virtual Machine ) akopo kot
€va mavioxupo VM pe moAU pviun moAég CPU, kat oAU peydlo storage. YIapxouv Opwg
Kalt n duvatotnta va tpéfel kdamolog m.x. éva WEB Application xwpic va xpelaotel va
dnuloupynoel VM, va eykataotriost Web Server kATt kot emumA€ov va £XeL KoL TV euBUvn
yla tn Staxeiplon, to scaling, To performance kAT ZnUavtikd eival emiong OTL oL XPEWOELS
yilvovtal avaAoya pe T Xprion Twv resources.

Mpokelpuévou va SOKIUAOEL KAVEIC TG uTtnpeoieg Tou Azure, n Microsoft Sivel tn
Sduvatotnta dnuoupyiag Swpedv Aoyaplacpol yla £va xpovo. Me to Swpedv Aoyoplacuo
TLOPEXOVTOL TA TIOPAKATW:

e 12 unveg Swpeadv xprion o€ SnUodLAeic untnpeoiec.
e Awpedv xpnon (akopa Kol LETA To MEPAC Twv 12 unvwv) oe 25+ unnpeoiec.
e 5200 yla £va prva yla xprion OAwv UTtNPEcLWY Tou Azure.

MNa to project xpelalopaote TIC UTnpeciec App Service kat SQL Database.
JUYKeKPLEVQ, TO project amattel éva APl App service yla tnv edpappoyr mou Aappavel ta
Sebopéva amd To amopakpuopévo Raspberry Pl (uetproelg and awobntrpeg), éva WEB
App service to omoio Ba €xeL TNV LOTOOEALSA LE TNV TAPOUCIACH TWV HETPHOEWY KAl pia
SQL database.

'OAeg oL amattoVEVEC yLa TO project Azure uminpeoieg, KaAUTITOVTAL ATIO TO SwPEAV
TAQvo, KaBwg autd emitpEmel pHéxpL kat 10 web, mobile, APl App services (akOpa Kol HETA
™ Anén tou Swpedv 12pnvou), kat 250 GB SQL Database yla éva xpovo.

Mo tn dnuioupyia tou Azure free account, matape tnv emdoyn Start Free amo tnv
lotooeAida https://azure.microsoft.com/en-us/

KoL akoAouBolpe Tig odnyiec. Amatteitat N SAAWON TOTWTIKAG KAPTOCG KOTA TNV
gyypadn, yLo ThV MEPLMTWON IOV XPNOLUOTIOLC0UUE UTINPECiEC ekTOC Tou free plan.


https://azure.microsoft.com/en-us/
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5.2 Eiocodoc¢ oto Azure Portal

MOALG oAoKANPWOOUE TNV gyypadh, TMTATAUE OTNV MPONYoULEVN LotoceAida Sign
in xau agov cuvdeBoulpe, matdpe mavw Sefld oto Portal. Twpa PPLOKOUAOTE OTNV APXLKN
oeAiba tou Azure Portal (Ewikéva 29), kal matdpe oto BEAog More Services av BéAou e va
SoUpe TIg untnpeaieg mou StaBétel to Azure (Elkova 30):

QLoD

< [CRRA] © & hitps//portal azure.com L 4 mnoe =

£ Most Visited (@ Getting Started @ New Tab

= Microsoft Azure L h u

Azure services

- = — -~
. , =
+ o o (%) g = @ -
Createa SQL databases Cost All resources Resource Subscriptions Azure Database Storage App Services More services
resource Management groups for Postgres. accounts

Recent resources

Name Type Last Viewed
Meteo2Azure20200228113408_db (meteo2azure20200228113408dbserver/M- SQL database 2 weeks ago
Azure subscription 1 Pay As You Go Subscription 3 weeks ago
App Service 4 weeks ago
App Service 4 weeks ago

Navigate

wan
Subscriptions [%#] Resource groups 555 Al resources Dashboard

Ewkova 29 Asure Portal First Page

<« C ® © & htips//portal.azure.com/#allservic - @ n o0& =

£ Most Visited (@) Getting Started @ New Tab

= Microsoft Azure P Search

All services  © |
~ ~
Overview Featured
Categories B — = = o o
—_ o

e @ = u < =
Al

Virtual App Sevices Storage sat Azure Azure Kubernetes  Function App
General machines accounts databases. Database for Cosmos DB services.
Compute

9 e e © o -
Networking L2 (%)
Ston Virtual Azure Active Resource Monitor Advisor Security Cost All services

orage networks Directory groups Center Management
Web
Mobile Free training from Microsoft See all
Containers
0 ® ®
Analytics Core Cloud Services - Azure Core Cloud Services - Manage Cloud Concepts - Principles of cloud
Blacket architecture and service guarantees services with the Azure portal computing
lockehain
9 uniits + 45 min 9 units + 1 hr 13 min 10 units + 1 hr 2 min

Al + machine learning A7iire nrevides A nlahal netwark of seriire Truir the Azure nartal featires and Fyninre the rore roncents of claod e

Ewkéva 30 Azure Portal Services
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Jtnv mapamavw oBovn PAEMOULE APLOTEPA TIG KOTNYOPLEC TWV UTNPECLWV TOU

Azure Kal otnv KUpLo 0BOVN OTO KEVIPO OVAAUTIKA TLG UTINPECLEC TNV Katnyoplag mou
ETUAEEQE.

MNa noapdadeypa av emidé€oupe TNV Katnyopia General (Ewkova 31), Ba Soupue
KAmoleg emAoyEG Tou adopouv To account pag.

<« c o 9 an azure.com [OR +4 noe =
£ Most Visited @ Gotting Started @ New Tob

= i ) george_spais@outiook...
DeALoRR

All services

Overview GENERAL (15)

Categories B Al resources O Recent

Al 1) Management groups Subscriptions

General

b ) Resource groups © Cost Management + Billing
Compute
3 Marketplace & Help + support

Networking

Storage P Service Health Templates PREVIEW

Web ® ngs © what'snew

Mobile ’

e # Quickstart Center [ Shared dashboards

Containers

BN Free services

Databases

Analytics

Blockchain

Al + machine leaming

Ewova 31 Azure Portal Account Services

MNa napadeypa, otnv Emhoyn All resources (Ewkova 32) pmopouUpe va SoUpE Ta

resources (App services, databases, storage KATT) TOU €XOUUE EVEPYOTOLAOEL Kal
XPNOLLOTIOLOUE.

3 ¢ @ o a ortal azure.com; e - @ nmoe =
£ Most Visited @ Getting Started @ New Tab
= Microsoft Azure P se

ces > All resources

All resources

2 X
t Add €55 Manage view O Refresh & Exportto CSV. D Feedback
[Freroymome ] " subscription == al Resourcegroup == all @) | Type==all @ | Location ==all @) % Add filter
Showing 1to 5 of 5 records. || Show hidden types No grouping v
Type 7L Resource group 14 Location T, Subscription T4
App service Meteo2Azure20200228113408R... West Europe
3. SQL database

West Europe

SQL server R West Europe

App Service plan

West Europe

App Service BR.. West Europe

Page 1 of1

Ewdva 32 Azure Portal All Resources
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Ztnv emidoyn Subscriptions (Etkova 33) BAémoupe mAnpodopieg yia to subscription
Tou €xoupe oto Azure. Tov mMpwto prva tou free account, To Azure subscription eival

TUToU Free. MOALG TEAELWOEL 0 TTPWTOG HAvacg allalel autopata os TUmo Pay As You Go.
Emtiong edw BAEMOUE HE Lo LATLA TNV TPEXOUCA XPEWOT] LOC OTO Azure.

A subscriptions - Microsoft Azure X

&« c ®

© & httpsy/portal.azure.com/fblade/Microsoft Azure Billing/SubscriptionsBlade o T Ino® =

£} Most Visited @ Getting Started @ New Tab
SRV RO Y PN O Seaich resources, services, and docs (G+/) george,sp-:‘\[sr‘ﬁﬁwg[ocl&m S
All services > Subscriptions

Subscriptions Documentation o s X
Ocfaul Directory

-+ Add

Shouing subseriptions in Default Directory. Den't see a subscription?Switch directories

My role © Status ©

8 selected

~ || 3 selected ~
Apply

Showing 1 of 1 subscriptions  [Bll Show only subscriptions selected in the global subscriptions filter

Subscription name Ty Subscription ID T Myrole TU Current cost Status
Azure subscription 1 Pay As You Go 55c19cBb-7d32-40a2-9105-bcf715bc3f10 Account admin 000 @ Active

Ewkéva 33 Azure Portal Subscriptions

Mia aM\n ToAU xpnowun emhoyr TNG Koatnyopiag General, eivat to Cost
Management (Ewoveg 34 kat 35). ESw pmopolpe va SoUPE aVAAUTIKA TG XPEWOELG, ava
punva, ava meplodo, avd umnpecio KA. EMioNg HOG EVNUEPWVEL Lo TIG TPEXOUOEG
XPEWOELG, KABWG KoL Yl EKTILWHUEVN XPEWON HEXPL TO TEAOG Tou pnva. Emiong n
Sduvatotnta alert 6tav oL XpeWOELG EEMEPACOUV KATIOLO OpLo TIou Ba BEcou e elElG.

<« c @

© @& https://portal azure.com/#blade/Microsoft_Azure_CostManagement/Menu
£¥ Most Visited (@ Getting Started i@ New Tab

In o ® =

Microsoft Azure A search resources, services, and docs (G+/)

Al

s > Cost Management + Billing > Cost Management: Azure subscription 1 Pay As You Go | Cost analysis
'h Cost Management: Azure subscription 1Pay As You Go | Cost analysis

2 X
« B save B saveas w @ Share () Refresh 4 Export 7= Cost by resol B Settings v J% Trypreview 7 Help v
~ How satisfied are you with cost analysis? —
O Overview LiJ s 7
VIEW ~
Go to subscription Scope : | Azure subscription 1 Pay AsYou Go | Ace Oy oo, [ Inveice (Azure): Mar 6-Apr 5 Hp add filter
&8 Access control
ACTUAL COST @ ORECAST UNAVAILABLE @ BUDGET: NONE
Diagnose and solve problems

& Disg P - - — Group by: None v Granularity: Accumulated ~ | Area v
Cost Management

£ Cost analysic €1.00

B Costalerts €0.80

N €060

9 Budgets

.40
@ Advisor recommendations 020
® Cloudyn €0.00
Mar 6 Mar9 War 12 Mar 15 Mar 18 War21 Mar 24 Mar 27 Mar 30 Apr2 ApS
Settings
Accumulated cost

i Exports

<

Ewkéva 34 Azure Portal Cost Management
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©)> e e © @ hitps//portalazure.com/#blade/Microsoft Azure_Costhanagement/Menu/costanal - T

5 Most Visited @ Getting Started @ New Tab

= Microsoft Azure o

george spais@outlook... (@)

DEFAULT DIRECTORY @

Al se Cost Management + Billing > Cost Azure 1 Pay As You Go | Cost analysis
'gl Cost Management: Azure subscription 1 Pay As You Go | Cost analysis 2 X
B save E saveas Deleteview @ Share () Refresh | Export #= Costbyresource 5% Settings v 4 Trypreview 7 Help
~ w satisfied are you with cost analysis?
@ B @ How satisfied are you with cost analysis?
€0.00 ~
Go to subscription Mar 6 Mar 9 Mar 12 Mar 15 Mar 18 Mar 21 Mar 24 Mar 27 ar Apr2 pr
& Access control
Accumulated cost
 Diagnose and solve problems.
Cost Management Service name v Location v Resource group name v
. Costanalysis €0.00 |€0.00 €0.00
B Costalerts bandwidth
€0.00
D Budgets i) dataiads
® Advisor recommendations €0.00
& Cloudyn
Settings
= Exports
<

Ewdva 35 Azure Portal Cost Analysis

5.3 App service management

Jtnv katnyopia Web umdpyet n emihoyr) App Services (Etkdva 36). Ao tnv emdoyn
QUTH UMopPoUUE va SoUE Ta services TIoU £XOULE EYKATOOTHOEL KOL VO TA SLOXELPLOTOULE.
Mapéxovtat mdapa TOAMEG Suvatotnteg mou adopolv T services, OMWG MeAETN
performance, access control, security, activity log kAm. MmopoUue emniong va

OTOUOTACOUME TNV eKTEAECH €VOC service, val TO KAVOUWE reset, | va to Staypadoupe
OPLOTLKA.

Eruidéyovtag Aoutdv tnv emidoyn App Services (Ewkova 36), PAEmoupe ta services

TIOU £XOULE EYKOTAOTAOEL KAl eKkTeAoUvTaL oTo Azure. AUt Ttn OTyUn €xoupe SUo App
Services:

e To Meteo2Azure20200228113408 mou eival to API service To omolo déxetal ta

bebopéva (petpnoelg) amd to Raspberry kol ta amoBnkelVsl o pia Baon
Sebopévwy, Kal

e To WebPage20200228115139 mou sival to WEB service to omoio Stafalel ta
Sebopéva and tn Baon, dnuoupyet TNV LotooeAida Kal tn otéAvel oTov browser
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&« ¢ o © & httpsy//portal azure.com/#blade/HubsExtension/BrowseResource/resourceType/Microsoft We 80% - @ noe® =

L Most Visited @ Getting Started @ New Tab

= Microsoft Azure

App Services

App Services Y
A
Add 8 Manage view ~ () Refresh L Export to CSV gn tag:  Feedback & Leave preview
Subscription == all Resource group ==all @) | Location ==all ©) | * Add fiker

Shoving 1%o 2 of 2 records. No grouping v
Status T, Location Ty Pricing T... T AppSer.. T. Subscription T4 App Type T
Running West Europe. Free B e Web App
Running West Europe Free B e Web App

Page [ 1~ Jof1

Ewkova 36 Azure Portal App Services

Erudéyoupe tov APl service (Meteo2Azure20200228113408) oL otnv €mOUEvn
00ovn PBAnoupe Sadopeg mAnpodopieg (Etkdva 37), énmwg to Status Tou service, TO
Location, to subscription plan mou avrkel, To URL kat onwg Ba doUue OTIG EMOMUEVEG
£lkOVeG Kal pepka performance ypadnpata, onwg Data In/Out, HTTP errors (Elkova 38),
number of requests kat Average Response Time (Ewkova 39). Ymdpyouv emiong kat ot
emloyég Stop, Restart, Delete KA.

<~ c @ © & huy tal azure com/# gespaisoutiookcam onm ft com/resaurce/subscript so% e @ 1Y noe® =

L Most isited @ Getting Started @ New Tab

: + MetendAsure201200228113408

App Services x ‘3_\ Meteo2Azure20200228113408

add G Manage view

N FTP/deplaym

TP hostnime fipiwas-prod-ama-

p azuremebsite.

FTPS hestram sy fwaws- prod-am2-213.fip azurewebsit

\ Deployment Center

Settings

Canfiguration

Hitp S & Data In 2 Data Out s

Page 1 |et1

Ewova 37 Azure Portal Meteo2Azure App Services Overview 1
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« c @ © @ hitpss/portalazure.com/#@g omresource/subscri % - @y noe =
£+ Most Visited (@ Getting Started @ New Tab
rosoft Azure o
App Services X (':.;\ Meteo2Azure20200228113408 2 X
+ Add 5 Manage view . o erowse [ stop () Restart  [i] Delete 4 Get publish profile ) Reset publish profile
) . — S ———
& Overview [i] eed to update their apps to handle these changes. Cick to learn mare
Name * @ Activity log ~
Access control (1AM) Http S 2 Datalin 2 Data Out =
* Tags asip
/2 Diagnose and solve proble. o
@ security "
Deployment 2
Quickstart .
Deployment slots ok
i Deployment Center A i
] i AL A
aptunetmE ot -
JE— s i T— [ —
0 149.09: 15084
Authentication / Authorizati.
@ Application Insights
dentity Requests 2 Average Response Time 2
& sackups
Page |1~ Jof1 B Custom domains | -
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A Meteo2Azure2020022811340
<« (<R © &n espaisoutlookee oft. % e @ W @ e® =

£ Most Visited @ Getting Started @ New Tab

Microsoft Azure 5 se

Al service: Meleo2AzLreZ0200228113408
App Services « X ;@ Meteo2Azure20200228113408 2 X
+ Add B} Manage view ' Browse [ stop © Bestart [i] Delete & Get publishprofie €3 Reset publish profle
R app Senvies . 5 Upeeming changes i the new versicn of e Develeparsreing en thss sesnarics
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b S s Smy Dsa0u
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2 Diagnose and sohve prable
© securty Requests P Average Response Time 2
Deployment
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Deployment st
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& Backups
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Tig (8leg mAnpodopieg Ba mapou e av emlé€oupe va Soupe kot to WEB App.

5.4 SQL Server management

Ano tnv katnyopia Databases pmopoupe va doUpe KalL SLOXELPLOTOUME TLG
database mou €xoupe evepyorolrosL oto Azure.
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Apxka emidéyoupe, katnyopla Databases kot peta SQL Servers (Ewova 40) kat
BAéroupe Tov SQL Server (meteo2azure20200228113408dbserver) Tou €Xouple
E£YKOTOOTNOEL yLa TG AVAYKEG TOU project.

&« c @ © & hitps//portal azure.com Extension,
L Most Visited @ Getting Started @ New Tab

so% - O 1 In 0 ® =

= Microsoft Azure £

A &5+ SOLservers

SQL servers u g £ X
b Add =2 Editcolmns () Refresh

) Ty our new Azure SQ. resource browsert This experience afers 3 unifed view of i your SQ. Server resources i Azure 25 wel as imgroved sorting and fitering, Cick here 10 90 o the new experience
Subscriptions: Azure subscription 1 Pay As You Go

Allresource groups | [ At locations T ~ | [ Mo grouping ~

1 items
[ Name o Status Location 1, Subscription T4
O & metecdazurea 8113408dbserv Available West Europe Azure subscription 1 Pay As You G

Ewodva 40 Azure Portal SQL Servers 1

Tnv Ewkova 41 BAémoupe otav emAé€ou e To:

meteo2azure20200228113408dbserver

/A meteo2azure2020022811340¢ X
&« Cc ® © @ https//portal azure.com/#@georgespaisoutiookcom.onmicrosoft com/resc ibs

ipti 80% S VM ¢ N @ =
¥ Most Visited @ Getting Started @@ New Tab
Microsoft Azure o
Al servicy SQL serve meteo2azure20200228113408dbserver
SQL servers « X ﬁ eteo2azure20200228113408dbserver 2 X
+ Add == Edit columns + Createdatabase + Newelasticpool + New Symapse SL pool (deta warehouse) & Import database ¢ Reset password —> Move
& Oveview N urce group (change) : Meteo2Azure20200228113408ResourceGroup. Server admin dbadmin A
1) Try our new Azure SQL resource 2 taty Available e
browser! This experience offers a B Activity log oo _—
unified view of al your SQL Server cation West Europe: A ctory admin Not configur
resources in Azure as well a3 Access control (1AM) % T N
improved sorting and filtering, Click . bscription (change) Azure subscription 1 Pay As Yo rver name meteo2azure20200228113408dbserver.dat.
here to go to the new experience Togs becriptior 55¢19cBb-7d32-40a2-9f05-bef 7156310
& Disgnose and solve proble. i Click here 10 add
Settings N
"] Name 1. Notifications (0) ~ Features (6)
a © Quickstart Ll
(] @ meteczazure20200228113408 @ Failover grovps @I sccuity () Performance (1) Recovery (1)

& Manage Backups

. ; Active Directory admin [} Advanced data security
a8 Betve Dirccniny admin Allows you to centrally manage identity and access Data Discovery & Classification, Vulnerability
© QL databases to your Azure SQU databases. Assessment and Advanced Threat Protection.
NOT CONFIGURED NOT CONFIGURED
@ sQL elastic pools.
W Deleted databases W Automatic uning [y Auiting
& Import/Export history Monitors and tunes your database automatically to Track database events and writes them to an audit
optimize performance. log in Azure storage.
OTU quota
CONFIGURED & NOT CONFIGURED (v
Properties
< > Locks

Ewdva 41 Azure Portal SQL Servers 1
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Tic Ewoveg 42

kat 43 PAémoupe oOtav emhéfoupe TNV SQL database

meteo2azure20200228113408dbserver

A Meteo2Azure202002281134

55

< C @
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Ewova 43 Azure Portal SQL Server Overview 2
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MmnopouUpe va dolue to utilization tng Baong, to storage tng Baong, diadopeg
mAnpodopieg tou SQL Server kal kavou e SLadopeg evépyeleg dlaxeiplong.

5.5 SQL Database management

Apxlka emiAéyoupe, katnyopia Databases kal peta SQL Database (Ewova 44) kal
BAémoupue tnv SQL Database (Meteo2Azure20200228113408 db) mou £Xoupe
SNULOUPYNOEL yLa TLG AVAYKEG TOU project.

% e & 1y Inmoe® =
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Ewkdva 44 Azure Portal Sql Databases

Tnv  Ewdéva 45 PAémoupes oOtav  emhé€oupe TO  SQL  Database
(Meteo2Azure20200228113408_db)
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Ewkdva 46 Azure Portal Meteo2Azure Overview

Jtnv napanavw Ewova (Etkova 46), pag Sivetal n duvatotnta pe ypadruoto va
eAéy€oupe tnVv kivnon otn Baon, Kabwg emiong KoL TN XWPNTIKOTNTA TNG. YIIAPXOUV EMioNg
kat dadopeg mAnpodopieg, 6nwg to dvopa tou Server mou tn pLhoevel, to subscription
plan kKA. Aev umopoUpe OUwE va SoUPE Tt Soun TNG Kal Ta MepLeXOUevA tTne. MNa va to
Sdolpe autd, xpelalopoote epyadeia Staxeiplong dataset 6mwe to SQL Server Management
Studio (SSMS). Méoa amdé SSMS Ba Sdwooupe tn SlevBuvon tou SQL Server kat Ba
ouvbeBoupe pe ta credentials mou opioape katd tn Snuoupyia tou SQL Server kat tng
Bdong.
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KepaAaio 6 - Epapuoyn Raspberry

H edpappoyni mou ekteleital tomkd oto Raspberry elvar umetBuvn ywa tnv
gMKowwvia tou Raspberry pe toug awoBbntripeg, tn cUAAOYH TWV UETPHOEWV KAl TNV
amooToAr toug otnv edpappoyn ASP .NET API mou ekteAeital oto Azure.

6.1 Antapaitnta SDK’s kot Add-ons yia Windows 10 loT applications

Ol edappuoyEc ou ektedovvtal oe Raspberry Pl pe Asttoupyikd cvotnua Windows
10 loT Core, ival epappoyegc UWP (Universal Windows Platform). MNa va Snuwoupyricoupe
pia edappoyny UWP oto Visual Studio 2019, Ba npémnet mpwta anod to Visual Studio 2019
Installer va eykataotriooupe 10 Windows 10 SDK, kol emutAéov kamola mpoobesta
templates yia Windows 10 loT Core projects.

Yto Visual Studio 2019 Installer em\éyoupe ota Workloads, Universal Windows
Platform development, kal ota installation details otL dailvetal otnv MApoKATW £LKOVA
(Ewova 47).

Modifying — Visual Studio Enterprise 2019 — 1

Workloads Individual components Language packs Installation locations
Installation details

Universal Windows Platform development m .
. P + Universal Windows Platform development

W Create applications for the Universal Windows Platforn rnduded
th C#, VB, or opti
o Mabile development with NET u
B s-platform applications for i0S, Androic
Windows using Xamar
T:l Mobile development with C+ Optional
B platform applications for i0S, Android V]
Windows using C
v}
=
]

Total space required  1.62 GB
ected. We also offer the ability to download other software with Visual Studio. This
sccompanying license, By conlinuing. you also agree 10 those licenses,

Install while downloading ~|| Close

Ewdva 47 SDK's

Eniong ota Installation details, ota Individual components, enAéyoupue Windows
loT Core Project Templates for VS 2017+ (Eikova 48).
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Modifyin: sal Studio Enterprise 2019 — 1651

x
Workloads Individual components Language packs Installation locations
Installation details
[.1 Visual Studio extensis e > Visual Studio core editor
2l Create add-ons and exten: al Stuc » ASP.NET and web development
> Azure development
> .NET desktop development
> Universal Windows Platform development
l] Office/SharePoint development . » Mobile development with .NET
e Pt ediins Share! o > NET Core cross-platform development
i e R v Individual components
W c Pr nplates
ons runniing in a Linux
NET Core cross-platform development v]
Build cros
Core, HT\
ocation
C:\Program Files (xB6)\Microsoft Visual Studio\2019\Enterprise
Total space required 162 GB

Install while d

Close

Ewkdva 48 SDK's

6.2 Anuoupyia project oto Visual Studio 2019

Zekwape 1o Visual Studio 2019 kat emihéyoupe Create New Project. EmtiAéyoupe
vAwooa C#, platform Windows kot project type UWP (0mw¢ S€ixvouv ol KOKKLVEG YPOUUES
oTNV TAPAKATW £lkova 49). Télog, emhéyoupe Blank App (Universal Windows) kot Next.

Create a new project

Recent project templates

Ewkova 49 Visual Studio Create project

YTn ouvéxela Sivoupe To Gvopa tou project kat to path tou. Matdape Next kol HETA
1o VS pag pwtdel moleg ekdooelg Twv Windows 10 B€Aoupe va kavel target n epoppoyn
pogc. EmiAéyoupe version 1903 kal minimum version 17763.
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MOALg dnuoupynBet To project, emAéyoupe amnd to menu: Tools->NuGet Package

Manager->Manage NuGet Packages for Solution.

ErmiAéyoupe Browse kal avalntoupe to package Newtonsoft.Json (Eikova 50). Auto
elvatl pila moAU Swabdedopévn BLBALoBNkn ywa JSON. Emeldn n Microsoft otn .NET &ev
urnootnpilel JSON, n BLBAL0BnKkn amo tn Newtonsoft sival amapaitntn. Onote eAéyou e

kal eykaBiotolpe to Newtosoft.Json.

Installed Updates 2 Consolidate

Newtonsoft.Json @ by ).

@ ssonmETis a popular high-parfarman

Microsoft.Extensions.Configuration.Json @

ses it grant any

Ewodva 50 Visual Studio Manage Solution Packages

Otav olokAnpwBel n eykoatdotacn tou Newtonsoft.)son,
BuildAzure.loT.Adafruit.BME280 (Elkéva 51)

Manage Packages fc

'_. BuildAzure.loT Adafi<:
"l;_ BuildAzure.loT.Adafruit. BME280 1, &
@ A Adatruit I fermp and Humi

Meadow.Foundation.Sensors. Atmaspheric.Bme280 by o

Ewoéva 51 Visual Studio Manage Solution Packages

61

- @

Manage Packages for Solution

avalntolpe

10
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AuTO 1o package eival pia BLBAL0ORKN yla Tov awedntripa Bepuokpaciag-vypaciog-
niieong BME280 tng Bosch n omoia sivatl Baciopévn otn BLBAL0ORKN Ttou cuotivel n Bosch,
KoL UTLAPXEL Kal oto GitHub.

6.3 MainPage.xaml.cs

Mapakdtw d¢aivovial OpLoUEVO hamespaces ToU TpPEMeL vo SnAwBolv oTo
MainPage.xaml.cs:

using Windows.Devices.Gpio; npooBaon otig GPIO tou Raspberry
using System.Diagnostics; niepléxel tn Debug.WriteLine
using BuildAzure.loT.Adafruit.BME280; mpocoBaocn otov BME280 awcbntripa

using Newtonsoft.Json; npooBaon otn JSON BLBAL0OKN
using System.Net.Http; methods ywa xprion HTTP protocol
using System.Net.Http.Headers; methods ywa xprion HTTP protocol
using Windows.Media.Capture; methods ywa xprijon tng camera
using Windows.Media.MediaProperties; methods yla xprijon tng camera
using Windows.Storage; methods ywa local storage oto PI
using System.Threading.Tasks; Task library

using Windows.Storage.Streams; methods yia local storage oto Pl

YTn ouvéxela, otn MainPage class SnAwvoupe pepLka objects yia tn Aettoupyia g
camera (MediaCapture), tou GpioController, Twv GpioPin, Tou atoBntipa Bepuokpaociag-
vypaocioc-mieong BME280, tou ADC (MCP3424), tov timer cUudwva pe tov omoio Ba
maipvovtal PETPNOEL;, KABwG Kol HEPLIKEG variables ywa tn péETpnon g TOXUTNTOG TOU
aépa, To UPoG Bpoxng KATL. Ztn LetaBAnth interval &nAwvoupe kABe ote Ba Aettoupyel o
timer. ESw £youpe dnAwoel kaBe 15 Aemtd. H class MCP3424 Sev avrkel og KAmoLa
BBAL0BNKN, elval ik pag kot Ba avaAuBel apyotepa.

MediaCapture captureManager;
GpioController gpiocontroller;
GpioPin windspeedPin;

GpioPin rainPin;

BME280Sensor sensorl;
MCP3424 ADC;
DispatcherTimer timer1;

string i2cAgs = null;
int WindSpeedCount = 0;
int RainCount = 0;
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int interval = 15; //15 min interal //30000 msec; // 30 sec
int windspeedBF;

double windspeedKMH;

double voltage;

double rainheight;

6.3.1 Method OnNavigatedTo()

H OnNavigatedTo() eival pio method twv Windows, n omola ekteAesital otav
doptwvetal n Baokn Page tng edbappoyng Hog. Tnv Kavoupe override kol pooBEToupE
OlkO pog kwblka, KaBwg OEAoupe POALG fexkwvdel n edopuoyrn va yivovtal Kamola
initializations oe devices kal va €ekwadel o timer. Tevikd n OnNavigatedTo eival to
KOTOAAANAO pEPOC yla gpyaoieg¢ mou B€Aloupe va yivovtal Katd tnv ekkivnon piag
edpappoyne. Emiong ™ dnAwvoupe cav async, KaBwc TePLEXEL KANOELS 0 GAAEG async
methods.

protected override async void OnNavigatedTo(NavigationEventArgs e)

{
base.OnNavigatedTo(e);

captureManager = new MediaCapture();
await captureManager.InitializeAsync();

var captureElement = new CaptureElement();
captureElement.Source = captureManager;
await captureManager.StartPreviewAsync();

gpiocontroller = GpioController.GetDefault();

sensorl = new BME280Sensor();
await sensorl.Initialize();

ADC = new MCP3424();
await ADC.Initalize();
ADC.WriteADC();
ADC.ReadADC();

timerl = new DispatcherTimer();

//timerl.Interval = TimeSpan.FromMilliseconds(interval);
timerl.Interval = TimeSpan.FromMinutes(interval);
timerl.Tick += Timerl_Tick;

SetupWindSpeedMeasurement();
SetupRainMeasurement();

timer1.Start();
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Ou classes MediaCapture kat CaptureElement mapéxouv AeltoupylkoTnTA Yo TN
Men dwtoypaduwy, Axou kal video amd tnv camera. Apxka OSnuloupyolUE €va
MediaCapture object, To kdvoupe initialize, dnuioupyoupue éva CaptureElement object, To
kavoupe bind pe to CaptureManager Eexkiwvape preview. lNoapolo Tmou epeic ¢
XpelalOpaote camera preview otnv edapuoyr HaAG, TPEMEL UTOYXPEWPTIKG Vol
dnuloupynooupe éva preview, SladopeTika n kapepa 6 Ba kavel capture! Autd ntav éva
TPOPBANUA TTOU POG OTTOOXOANOE APKETA, LEXPL VO BpoU e auTth TN TAnpodopia.

Z1n ouvéxela yivetal initialize o GPIO Controller, o BME280 kat to MCP3424. H
Initialize method tou BME280 avriket otn PLPA0ONKn, evw n Initalize method tou
MCP3424 eival 81k pag kot avAkel og Sikn poag BLPALoOnkn kat Ba avaAuBel apyotepa oto
avtiotolo kedpaAalo. Itn cuveéxela yivetal £va write kal €va read oto ADC, pe okomo va
nipoypappartiotel to mode Aettoupylag tou.

2N ouvéxela SnULoUpYoULE Tov timer, o omoiog Ba Asttoupyel og SlaoTApoTa TWV
15 Aemttwv. Timerl_Tick elval n cuvdaptnon mou Ba ekteAeital oe kaBe tick tou timer (kAaBe
15 Aemrta).

Télog, yivetal setup ol puBuioslc yla ™ pETpnon taxutntag agpa kat UPoug
Bpoxng pe Tig avtiotolxeg methods (mou Ba avaAluBouv apyodtepa) kal Eekvael o timer pe
TNV evtoAn timerl.Start().

6.3.2 SetupWindSpeedMeasurement()

H method autr kdvel TI¢ anapaitnTteg puBUIOELS YL TN LETPNON TNG TAXUTNTOG TOU
QVEUOU.

private void SetupWindSpeedMeasurement()

{
windspeedPin = gpiocontroller.OpenPin(18);
windspeedPin.SetDriveMode(GpioPinDriveMode.InputPullUp);
windspeedPin.ValueChanged += WindspeedPin_ValueChanged;

}

Me tnv method OpenPin(18), «avoiyoupe» To GPIO pin 18 yia xprion anod epag. Me
v SetDriveMode() to puBuiloupe cav Input pe xprion sowteptkic avtiotaong PullUp,
Silvovtag oav mapauetpo GpioPinDriveMode.InputPullUp.

To ValueChanged event evepyornoleital kaBe popd mou umapyel aAlayn otnv TN
(kataotaon) tou pin. AnAadn, kdBe popd mou tou pin yivetal and High->Low eite ano
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Low->High, 10 event evepyomoleitat kat OBa ekteheotel o event handler
WindSpeedPin_ValueChanged, o omoiog Ba KAVEL TG AMAPAITNTEG EVEPYELEG VLA VO YIVEL N

HETPNON.

6.3.3. WindspeedPin ValueChanged()

Autocg o event handler, amAwg Ba auv€noel Evav PETPNTH, TTOU UETPAEL TIC AAAQYEG
OTNV KATAOTACN TOU pin. AuTO €ival XpAolpo onwe avaAuBnke vwpitepa otnv neplypodn
TOU aLoBNTRpa TaXUTNTOC A£PA, VLA TOV UTTOAOYLOMO TNG TaXUTNTOC.

private void WindspeedPin_ValueChanged(GpioPin sender,
GpioPinValueChangedEventArgs args)

{
WindSpeedCount++;

}

6.3.4 SetupRainMeasurement()

H method autr kavel T amapaitnteg pubuioelg yia tn pétpnon tou UYPoug
Bpoxns.

private void SetupRainMeasurement()

{
rainPin = gpiocontroller.OpenPin(23);
rainPin.SetDriveMode(GpioPinDriveMode.InputPullUp);
rainPin.ValueChanged += RainPin_ValueChanged;

}
Me tnv method OpenPin(23), «avoiyouue» to GPIO pin 23 yia xprion and epdg. Me

v SetDriveMode() to puBuilouvpe ocav Input pe xprion eocwteplkng avtiotaong PullUp,
Silvovtag oav mapapetpo GpioPinDriveMode.InputPullUp.

To ValueChanged event svepyomnoleital kdBs ¢popd mou umdpxel aAhayr otnv TN
(kataotaon) tou pin. AnAadn, kaBe dopd mou Tou pin yivetal and High->Low eite and
Low->High, Tto0 event evepyomoleitat kot Oa exkteheotel o event handler
RainPin_ValueChanged, o omoio¢ Oa KAVeEL TIC QMOPALTNTEG EVEPYELEC ylo va YIVEL N

HéTpnon.
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6.3.5 RainPin ValueChanged()

H Aettoupyia tou event handler tou ailebntripa UYPoug Bpoxng sival mapduoLla Ue
TOU alobntipa TaxuTNTAG 0EPQ.

H Sladopd toug ival otL emeldn, Onwg avaludnke vwpltepa otn neplypadr tou
aleOntipa vPoug Bpoxng, Hag evlladépel povo n petaBaon and High->Low, mpémnel va
petpapue povo ta falling edges. Ta event arguments, pog¢ Sivouv autr Tt TOAUTLUN
mAnpodopia péon tng property Edge. Emouévwg eAéyxou e amiwg av To Edge tng aAlayng
Ttou OUVEPRN oTo pin elval GpioPinEdge.FallingEdge kal povo Tote auavoue Tov LeETPNTH.

private void RainPin_ValueChanged(GpioPin sender,

GpioPinValueChangedEventArgs args)

{
if (args.Edge == GpioPinEdge.FallingEdge)
RainCount++;

6.3.6 Timerl Tick()

Auti n method sivat o event handler tou timer. EkteAeital kdBe 15 Aemtd , mou
elval To interval mou €xoupe SNAWOEL, TIALPVEL TIC LETPAOELG A0 OAOUG TOUG aLoBNThPES,
KAvel capture pia ¢pwrtoypadia amd tnv camera, opadomnolel 6Aa avta ta data oe éva
object, kal ta otéAvel oto API service Tou TpEXEL oTo Azure OTOU eKel amoBnkelovtal otn
database.

private async void Timerl_Tick(object sender, object e)
{
windspeedKMH = GetWindSpeedKMH();
windspeedBF = GetWindSpeedBF(windspeedKMH);
rainheight = GetRainHeight();

ADC.WriteADC();
ADC.ReadADC();

voltage = ADC.GetVoltage();
ADC.GetWindDirection(voltage);
string direction = ADC.direction;
double degrees = ADC.degress;

Single temp = await sensorl.ReadTemperature();
Single humidity = await sensorl.ReadHumidity();
Single pressure = await sensorl.ReadPressure() / 100;

ImageEncodingProperties imgFormat = ImageEncodingProperties.Createlpeg();
// create storage file in local app storage
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var myPictures = await
Windows.Storage.StoragelLibrary.GetLibraryAsync(Windows.Storage.KnownLibraryld.Pictures);

StoragefFile file = await myPictures.SaveFolder.CreateFileAsync("photo.jpg",
CreationCollisionOption.ReplaceExisting);

// take photo to file
await captureManager.CapturePhotoToStorageFileAsync(imgFormat, file);

// take photo to stream and convert it to Base64 for JSON serialization
MemoryStream ms = new MemoryStream();

IRandomAccessStream ras = ms.AsRandomAccessStream();

await captureManager.CapturePhotoToStreamAsync(imgFormat, ras);
byte[] imageBytes = ms.ToArray();

string base64String = Convert.ToBase64String(imageBytes);

DataFromSensors data = new DataFromSensors();

data.DateTime = DateTime.Now.ToString("dd/MM/yyyy HH:mm:ss");
data.Temperature = Math.Round(temp, 1).ToString();
data.Humidity = Math.Round(humidity).ToString();
data.AtmPressure = Math.Round(pressure).ToString();
data.WindSpeedKMH = Math.Round(windspeedKMH, 1).ToString();
data.WindSpeedBF = windspeedBF.ToString();

data.RainMM = rainheight.ToString();

data.WindDirection = direction;

data.WindDirectionDegrees = degrees.ToString();
data.RawPhotoBase64 = base64String;

await SendDataToAzure(data);

Debug.WriteLine("{0} wind ticks {1} km/h {2} BF {3} rain ticks {4} mm {5} V {6} {7} deg", WindSpeedCount,
windspeedKMH, windspeedBF, RainCount, rainheight, voltage, direction, degrees);
Debug.WriteLine("{0} C {1} % {2} mbar", temp, humidity, pressure);

WindSpeedCount = 0;
RainCount = 0;

}
Apxkd kaAouvtal ol GetRainHeight(), GetWindSpeedKMH() kaw GetWindSpeedBF()

ol omoie¢ Ba mapouv pétpnon UYoucg Bpoxng kat taxvtntag aépa os km/h kot oe BF
avtiotolya. OAec Oa avaluBouv apyotepa.

YTn ouvéxela yivovtal éva Write kot éva Read oto ADC yla va TAPOUKE PETPNON
TAONG amo Tov aodntipa katevBuvong avépou. AkoAouBel pia kKAnon otnv GetVoltage() n
omoia umoAoyLlEL TNV TIPAYUATIKA TAOH oo TV T HETpnong tou ADC, omw¢ avaAubnke
vwplitepa oto kepdhato yio 1o MCP3424. H GetWindDorection() maipvel cov TApAUETPO
TNV TAON TIOU PETPOAE, Kal UTIOAoYilel TNV KateBUVON Tou aépa o Polpeg alld Kal
neplypadika (r.x. N, NW, kAm). OAec oL mapandavw methods 68a avaluBolv ot cuvéxela.
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Apéowg peta kaAouvtol ol methods ReadTemperature(), ReadHumidity() kai
ReadPressure() oL onoieg pag Sivouv TIg HeTpRoelg Beppokpaociag, vypaciag Kal mieong
ard to BME280. Emeldni n pétpnon tou atotntipa ywa tnv nieon eivat oe Pascal kat emewdn
epeic tn BEAape oe mbar mou eival mo Kowr povada UETPNONG OTOUC UETEWPOAOYLIKOUG
otaBuoulg, to anotédeopa tng ReadPressure to k@voupe /100. Kal ol tpelg methods ival
oaoUyxpoveg (omote kaAouvtal pe await) kot avikouv ot BLPAL0Bnkn tou BME280 mou
gykatootnoape we nuget package.

21N ouVEXELO OKOAOUBOUV HEPLKEC YPAUUEG KWwOLKA TToU aidopolV To image capture
arnd tnv camera. Me to ImageEncodingProperties object dnAwvoupes to format mou
BéNloupe va £XeL n ewkova mou Ba Kavel capture n camera. EmAéyoupe jpeg KAAWVTAG
ImageEncodingProperties.Createlpeg().

ApéowG HETA e TNV KARon tng method GetlibraryAsync() SnAwvoupe to path mou
Ba amoBnkeutel n elkdva ou Ba KAveL capture n camera. Opl{OUUE PE TNV TTAPALETPO
Windows.Storage.KnownLibraryld.Pictures cav ¢daxkelo amobnkeuong to Pictures special
folder. Na onpewwbBei edw, otL ta Windows loT Core Sev gival GIAKO AEITOUPYLKO WC TIPOG
NV Tomukn omoBrkeuon opxelwv. Emitpémetal n amobikeuon opxeiwv ToOmKA OTO
Raspberry povo oe Alya kot cuykekpipéva folders. Aev undpyxel Save kat Save Dialog Box
Kal 6ev prmopoU e va anobnkeUooupe apyeia Tomikd omou Béloupe. Abdou SNAWGCOUUE TO
path amoBrikevong, Sivoupe to dvopa to apxeio (photo.jpg) kot SnAwvoupe otL BéAoupe
KABe veotepo apxelo va kdAvel replace Tuxwv UTApYovta, Tn XPNon tng MAPAUETPOU
CreationCollisionOption.ReplaceExisting.

ITn CUVEYXELA N camera KAVEL capture pia elkova kot Tnv anoBbnkevel og local file pe
N KAnon otn method CapturePhotoToStorageFileAsync(). H method autr eivat acUyxpovn
Kot pe SUo mapapéTpoug TN divoupe to image type kat to file path mou Ba amoBnkeutel.

H ewova autr) mou ékave capture n camera Oghoupe va kwdikomolnOei KatdAAnAa
Kol va amootalAel kot oto Azure. Emeldry avtr) n Swadikacio petatponng and to apyeio
elval apketad moAUumAokn, avaykAaloule Tn camera va KAvel éva §eUTePo capture aUECWC
META amé To Tpwrto. Autq T ¢opd  xpnolpomowoUpe  tn  method
CapturePhotoToStreamAsync() n omoia avti ywa file Ba oteidel tnv ewkdéva oe Eva
MemoryStream Tou €XOUpe OnNUIOUPYAOEL apéows TPV TN KARONG tng (He TS
MemoryStream xoil IRandomAccessStream) . H method auth eival aclyypovn Kat pe d0o
TIPAUETPOUG TNG Sivoupe To image type Kot To memory stream mou Ba anoBnkeutel.

Me tnv evtoAn byte[] imageBytes = ms.ToArray() LETATPEMOUE TO memorystream
TIOU TEPLEXEL TNV €LKOVA, OE byte array. ITn cuvéxela auto To byte array T0 HETOTPEMOUE
oe €éva string kwdwomolnuévo ot Kwdlka  Base64, pe TNV  €vtoAn
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string base64String = Convert.ToBase64String(imageBytes). H kwdikomoinon Base64
XpnoLgomnoleital yia tn petadopd elkOVwY LE To TMPWTOKOAo HTTP. Autdg elval kol o
AOyo¢ mou To erAé€ae yia TN LETOdOPA TNG €KOVAG 0To Azure, KOBWG TO MPWTOKOAAO
TIou xpnotuomoloU e ota REST APIs ivat to HTTP.

JtTo onueio autd €xouue OAa ta Oebopéva, TO omola TPEMEL va  Ta
OMASOTOINCOUE Yla va Ta amooteiloupe oto Azure. @Otidxvoupe €va object tUmou
DataFromSensors KkaL To yeuiloupe pe TG petpnoelc pog. H Sopnp tng class
DataFromSensors 8a avaAuBei apyotepa.

H amootoAr] tou object pe ta 6edopéva OToO azure, yIVETAL OTN CUVEXELD PE TNV
kAnon tng method SendDataToAzure(), n omoia eival acUyxpovn Kol TOipVEL cav
TapAUEeTPo To object pe ta dedopéva. H Aettoupyia tng Ba avaluBel apyotepa.

AkoAouBoUv Vo Debug.WriteLine evtoAEg, oL omoieg eival yla debugging Adyoug
Kall 8ev emnpedlouv TNV KTEAEGH TOU MPOYPAUOTOG.

210 TéAog, pLv emotpEPel n Timerl_Tick, pnéevidovtal oL HETPNTEG TNG TAXUTNTOC
agpa Kat Upouc Bpoxnge.

6.3.7 GetWindSpeedKMH()

H method autrh umoloyilel tnv tayvtnta tou aépa o km/h Bdon tou petpntn
WindSpeedCount, o omolog onw¢ eidape auvdvetal otov event handler Tou aleBntrpa
taxutntag. O tumocg umoAoylwopol €xel ndn avaAuBel oto kepdlalwo Tou alebntrpa
taxutntag Bpoxng. Xpelaldpaote mooa ticks ava SeutepoAemto €ywvav. Kal autd ta
noAamAactaloupe emntt 1.2 km/h. To interval*60 yivetal, 610tL To interval eival og Aemta,
KOLL TIPETIEL VAL LETATPATIEL OE SEUTEPOAETTTA.

private double GetWindSpeedKMH()

{
return ((double)(WindSpeedCount * 1.2)) / (double)(interval * 60);

}

6.3.8 GetWindSpeedBF()

H method aut maipvel cav mopdpetpo tn taxvtnta tou aépo o km/h mou
urnoloyloaue pe tv GetWindSpeedKMH(), kaL tnv petatpénel oe BF, Bdon yvwotou
niivaka avtiotolyiag km/h og BF.

private int GetWindSpeedBF(double windspeedKMH)

{
int BF =0;
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if (windspeedKMH <= 1)
BF = 0;

else if (windspeedKMH > 1 && windspeedKMH <= 5)
BF =1;

else if (windspeedKMH > 5 && windspeedKMH <= 11)
BF = 2;

else if (windspeedKMH > 11 && windspeedKMH <= 19)
BF =3;

else if (windspeedKMH > 19 && windspeedKMH <= 28)
BF = 4;

else if (windspeedKMH > 28 && windspeedKMH <= 38)
BF =5;

else if (windspeedKMH > 38 && windspeedKMH <= 49)
BF = 6;

else if (windspeedKMH > 49 && windspeedKMH <= 61)
BF=7;

else if (windspeedKMH > 61 && windspeedKMH <= 74)
BF = 8;

else if (windspeedKMH > 74 && windspeedKMH <= 88)
BF=9;

else if (windspeedKMH > 88 && windspeedKMH <= 102)
BF = 10;

else if (windspeedKMH > 102 && windspeedKMH <= 117)
BF =11,

else if (windspeedKMH > 117)
BF =12;

return BF;

6.3.9 GetRainHeight()

H method autf umtoAoyilel to LPog Bpoxng oe mm Baon twv ticks Tou aleOntrpa,
oUUdWVA e TOV TUTIO UTIOAOYLOUOU TToU avaAuBnke oto kepalalo Tou alodntrpa Bpoxng.
MoAAamAactaloupe dnAadn, amAwg ta ticks emi 0.2794 mou avtiotolyolV ota mm BPoxNg

og KAt tick Tou aledntpa.

private double GetRainHeight()

{
}

return (double)(RainCount * 0.2794);

70
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6.3.10 SendDataToAzure()

Autr n method, 6mwg delxvel kol To Gvoud tng OTéAvel Ta Sedouéva pag oTov
server oto Azure. AUTO ETUTUYXAVETAL Pe pia POST HTTP instruction, mou mepLEXEL TO
DataFromSensors object pe TG LETPAOELG KOl KWSLKOTIOLNEVN TNV ELKOVA Oltd TV camera.
To DataFromSensors object pe ta deSopéva pag, €XEL MEPAOTEL oav TIAPAUETPOC OTNV
SendDataToAzure katd TNV KAon TG.

private async Task SendDataToAzure(DataFromSensors data)

{
HttpClient client = new HttpClient();
client.BaseAddress = new Uri("https://meteo2azure20200228113408.azurewebsites.net");
string json = JsonConvert.SerializeObject(data);
StringContent content = new StringContent(json);
content.Headers.ContentType = new MediaTypeHeaderValue("application/json");
HttpResponseMessage response = null;

try
{

response = await client.PostAsync("api/DataFromSensors", content);

}

catch

{

throw new Exception();

}

string response_data = await response.Content.ReadAsStringAsync();
client.Dispose();

AnpoupyoUpue éva HttpClient object kal pe tnv property BaseAddress tou divoupe
™ S1evBuvon Tou server oto Azure.

H method JsonConvert.SerializeObject() avrnkel otn PBPAOAKN tg NewtonSoft
TIOU EYKATOOTAOOUE apXLKA. Omwe Seixvel Kal to Ovoud tng, kavel serialize pe JSON format
TO object mou maipvel cav MOPALETPO KAl ETUOTPEPEL £va string, To omolo ival To object
o€ JSON format.

ITn ouveéxela n StringContent apéyxel to HTTP content Baon tou JSON string mou
SnuLoupyndnke mMPonyoupéVwG, Kal otn cuvéxela e tnv ContentType opiloupe Tov TUTO
Tou content. Xtn mepintwor] pag JSON.

To object HttpResponeMessage Ba TePLEXEL OTN CUVEXELD TO response tng HTTP
Post evtoAng mou Ba oteiloupe.
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210 onpeio auto eipaote €tolpol va oteiloupe tTnv HTTP Post evtoAr). EkteAoUue tn
method PostAsync(), n omola eivat member tng HttpClient, Sivovtag cav mapapétpoug To
path Tou URL kat to HTTP content. H method eivat acUyxpovn, emopévwe tTnv KAAOUUE PE
await. H kAnon yivetal péoa os éva try {} catch {} block. Otav ekteAeotel emituxwg, T
dedopéva pag otéAvovral péow HTTP mpwTtokOAAoOU OTo service Tou ekteleital oto Azure,
KoL GUYKEKpLUEVa otn SlevBuvon:

https://meteo2azure20200228113408.azurewebsites.net/api/DataFromSensors

Télog, pe TNV KARon tng response.Content.ReadAsStringAsync(), maipvoupe o€
string to HTTP response, Kal otn cuvéxela kaloUpe tnv Dispose() Tou HttpClient object yia
va kKAeloeL to HTTP connection.

6.4 DataFromSensors class

H DataFromSensors class mepléxel ta Sedopéva Twv HETPNOEWY, KABwG Kal Thv
£lkOVa TTou £Kave capture n camera KwSLKOTIOLNUEVN O string Katd Base64.

public class DataFromSensors

{
public string DateTime;
public string Temperature;
public string Humidity;
public string AtmPressure;
public string WindSpeedKMH;
public string WindSpeedBF;
public string WindDirection;
public string WindDirectionDegrees;
public string RainMM;
public string RawPhotoBase64;

OAa ta members sivat tumou string. MpwTto elval To timestamp (nuepopnvia Kot
wpa HETPNong, Beppokpaoia ot °C, uypaocia os %, atpoodalplki tieon o mbar, TayvtnTa
avépou oe km/h, tayxvtnta avépou os BF, katelBuvon avépou meptypoadkd (. N, NW
KATT), katevBuvon avépou ot poipeg, UPoc BpoxAg o mm Kol TEAOC N ELKOVA
KwdLKomoLlnuévn os Baseb4.

H class autn pe akpBwe pe tnv idla popdr) mpEMeL va UTIAPXEL Kal otnv edappoyn
API service mou ekteAeital oto Azure, yla va pmopel va yivel deserialize to object mou
eAndOn amo v napolvoa epoppoyn oto Raspberry.
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6.5 MCP3424 class

H MCP3424 class amotelel tn BLPAL0ONkn mou ¢tdfape ywo Tn Asltoupyia tou
MCP3424 analog-to-digital converter. Meptéxet methods yia to initialization Tou 1°C ko Tou
ADC. Emtiong nepiléxel methods yla tnv avayvwon Kat tnv eyypadn oto chip, kabwg kat tnv
LETATPOTI TNG LETPOULEVNC TIUNG o€ Volt. TéEhog mepléxel method mou peTATpEMEL TN TAON
o€ kateuBuvon avéuou.

using Windows.Devices.Enumeration;
using Windows.Devices.|2c;

class MCP3424
{

private I2cDevice adc;

private byte[] readbuffer;
private double LSBVolt = 0.001; // 1mV for 12bit resolution
private double Gain = 1;

public string direction;
public double degress;

}
Toa 6Uo namespaces Windows.Devices.Enumaration koL Windows.Devices.|2c

TapExouv TIG Asttoupyieg (classed kat methods) ywa T Staxeipton tou I°C hardware. To
field object /2cDevice pog mapéxel mpooBaocn otov 12C controller tou Raspberry. O byte
array readbuffer mepléxel ta data mou Swapdaotnkav and to ADC. To LSBVolt field sival
TUmou double kat meptéxel tnv Ty 0.001 (1mV), n omola avtiotolkel oto LSB yia 12bit
avaAuon mou Ba XpNoLOoTOoLCoU LE, OTtwG avaAlONnKe oto kepdalato yia to MCP3424.

TéAog, ta 8o public fields direction kal degrees Ba MePLEXOUV TLG UTIOAOYLOMEVEG
TWEC TNG KaTeLBUVONG Tou aépa TEPLYPAdIKA KOl O HOLPEG. AUTEG lval OL TIUEC TIOU
enotpedovtal amno tn BLBALoOnkKN.

6.5.1 Initalize()

H method Initialize() k&vel OAEC TIC APXIKOTIOOELS Kot puBuioetc yia to 1°C bus.
Eivat acUyxpovn kal emiotpedel Task.

public async Task Initalize()

{
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string i2cAgs = null;
i2cAqgs = 12cDevice.GetDeviceSelector();

DevicelnformationCollection dis;
dis = await Devicelnformation.FindAllAsync(i2cAgs);
int I2C_DEVICE_ADDR = 0x68;

I2cConnectionSettings settings;
settings = new I12cConnectionSettings(12C_DEVICE_ADDR);
settings.BusSpeed = 12cBusSpeed.FastMode;

adc = await I2cDevice.FromldAsync(dis[0].1d, settings);

}
H kAnon tng /2cDevice.GetDeviceSelector() emiotpedel éva Advanced Query Syntax

(AQS) string yla dGAouc Touc I°C bus controllers Tou UTLEPXOUV OTO CUCTNIA. ST CUVEXELDL N
kKAnon 1tng Devicelnformation.FindAllAsync() pe mopdapetpo Tto AQS, amoplOuel
(enumerates) touc I°C controllers mou meptéxovral oto AQS KoL TOUC amoBnKeVeL 0TV
DevicelnformationCollection.

To field 12C_DEVICE_ADDR mepiéxel o Sekaefadikn popdn t StevBuvon 1°C tou
MCP3424, tnv omoia £€xoupe emiré€el and to DIP switch tou ADC board 6nwg eibape oto
kedaAato tou MCP3424.

Me 1o [2cConnectionSettings object dnAwvoupe dlddopa settings (6mwg to bus
speed) mou adopolv TNV emikowwvia péow I1°C bus pe TNV I°C GUOKEUH GUYKEKPLUEVOU
address mou Sivoupe cav mapapetpo. To bus speed otn nepintwon pag to SnAwvoupue oe
Fast.Mode.

Télog, pe TNV KAAon tng acuyyxpovng method [2cDevice.FromldAsync() kot pe
napapétpouc to Id Tou I°C bus Tou Raspberry kat ta settings, emotpédetal éva object
TUmou [2cDevice to omoio eival éva handle oto MCP3424 ADC. Me 1o object auto,
UMOPOUUE va EMKOWWVAOOUUE pe To ADC kat va oteiloupe read/write evtoA£g.

6.5.2 ReadADC()

Me tn method autr pnopoupe va Stafdcoupe data and to ADC.

public void ReadADC()

{
readbuffer = new byte[4];

adc.Read(readbuffer);
}
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Tov read buffer tov opiloupue peyeboug 4 byte. To péyebog autd MPOKUTITEL ATTO TO
datasheet mou meplypadel, omwg eidape oto avtiotolyo kepdhalo, moca byte eniotpédel
T0 MCP3424. AkohouBel pia kArjon otn Read() method tou I2cDevice object n omoia
avaAapPavel va enikowvwvnoel pe to ADC kal emiotpéPel otov read buffer mou mrpe wg
mapApeTpo ta data mou StaPfaoce amno to ADC. Ta data autd sival n HETpnon TNG TAoNG mou
niipe to ADC og Pndlakn popdn. H petatponn oe volt Ba yivel anoé aAAn method nou Ba
avaAuBel otn ouvéxela.

6.5.3 WriteADC()

Me tn method autr pmopoupe va ypapoupe data oto ADC. To MCP3424 £xelL uovo
€vav register omou pmopoUpe va ypaloupe. Tov configuration register. EMopévwg, n
WriteADC method avadépetal otnv amootolny Kal gyypadn data otov configuration
register.

public void WriteADC()

{
byte[] writebuffer = new byte[1];

writebuffer[0] = 0x80; //10000000

adc.Write(writebuffer);

1
Opiloupe évav write buffer peyéBoug 1 byte. To puéyebog autd MPOKUTITEL ATO TO

datasheet tou MCP3424, omou meplypadetal, onwcg eidape, 6t to HéEyebog TOU
configuration register eivat 8 bit. Mpddoupe v Sekaefadik T 80, N omoia
avtotoxel otn binary 10000000,. Onwg eidape oto avtiotoo kedpdAao yia Tto
MCP3424, n tiun auth oto configuration register tou MCP3424, Sivel evtoln yla Lo véa
petatponn, amnod elcodo tou CH1, e one-shot conversion mode, pe 240 SPS sample rate
(12bits avaAuon) kat PGA Gain x1.

H kAnon tng method Write() tou 12cDevice object pe mapduetpo tov write buffer,
avohapBavel Thv emkowwvia pe 1o MCP3424 péow I°C bus, Kat TNV eyypadn TNS TWAC
otov configuration register.

6.5.4 GetVoltage()

H method autn petatpémnet tn T HEtpnong amnod to ADC oe volt.

public double GetVoltage()
{
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int value = 0;

//OR gia thn eisagvgi kai shift gia thesi gia to deytero
value = (value | readbuffer[0]) << 8;

value = value | readbuffer[1];

double volts = Math.Round((double)((value * LSBVolt) / Gain), 3);

return volts;

O readbuffer mepléxel TNV TIUN LETPNONG N omola eival 12 bits. Emeldn o readbuffer
eival byte array, n TR pétpnong amoteAsital amd 2 bytes. OEAoupe OUWE TNV TLUA
oAOKANpN oe pia petapAnt Kot 0L polpacpévn og dUo byte. Ma to Adyo autd opiloupe
pia petaBAntr tumou int mou Ba MAPEL TNV TLUN.

To npwrto byte readbuffer[0] tou buffer to kavoupe OR ( | ) pe Tnv value, kot petd
shift left 8 bits ( << 8) yia va yivel xwpoc kat yta to dsUtepo byte.

2Tn ouvéxela kavoupe OR to Seutepo byte readbuffer[1] tou buffer pe tv value
Kot TTAéov oTn HeTaBAnTh value £€Xoupe Tt T TG HEtpnong amd to ADC.

ZTN OUVEXELO LETATPETIOULE TNV TN METPNONG o€ volt, cuUpdwva Pe Tov TUTO TIoU
Slvetal oto datasheet tou MCP3424 onwg meplypddoape oto aviiotowo KepaAalo.
Kavoupe otnv TIunR uoAoyLlopol otpoyyulomoinon pe 3 dekadika Pndia.

double volts = Math.Round((double)((value * LSBVolt) / Gain), 3);

H T autn oe volts emiotpédetal and tn method.

6.5.5 GetWindDirection()

H method GetWindDirection() maipvel cav TOPAUETpO TNV TAOhH Ot volt mou
LETPNONKe amod tov aloOntipa katevBuvong avéuou, Omwe avaluOnke vwpitepa.

Y10 keddhalo yla tov awobntipa KatsvOuvong ovépou, SNULOUPYACAUE Evav
TvaKa oVTLOTOIXNONG TLHWY TAOEWV PE TtThv KotelBuvon avépou ot poipeg. O mivakag
SnuLoupyndnke HETA amo UTIOAOYLOUOUG CUUGWVA [E TOV HABNUATLKO TUTO ToU SLaLpETn
taong. Mapola autd, éywvav Kol PETPAOELC PE TOAUUETPO yla OAeg Tic Ofoelg tou
aloOntpa kateuBuvong avépou, SnAadn yla OAEC TIG TTEPUTTWOELG KATeUBUVONG avéuou
o€ Hoipeg. OL TLHEG PETPNONG LLE TO TIOAULETPO, EMAANBEUCAV TIG UTIOAOYLOUEVEG TIUEG HE
mapa oAU ULKPEC AMOKALOELC TNG TAENG TwWV eAdXLOTWV MV, KATL To omoio Sikatoloyeital
anéAuta. MNa to Adyo auto, n T LETpnong os volt mou AapBavoupes and to ADC &ev
OUYKPLVETAL amOAUTA e TN BewpnTIKA T UTIOAOYLOUOU Bdon Tou pabnuatikol TUToU,
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OANG pe éva OTEVO €UPOC TWWV yUpw Omd TN T oUuth. AUTO TO €UpOG TLHWV
umoloylotnke BACN TWV LETPCEWV LE TO TIOAULETPO Ttou avadEpBnke vwpitepa.

public void GetWindDirection(double volts)
{
if ((0.750 <= volts) && (volts < 0.870)) //0.819
{
direction ="N";
degress = 0;
}
if ((0.180 < volts) && (volts <= 0.225)) //0.203
{
direction = "NNE";
degress = 22.5;
}
if ((0.225 < volts) && (volts < 0.350)) //0.250
{
direction = "NE";
degress = 45;
}
if ((0.026 <= volts) && (volts < 0.031)) //0.029
{
direction = "ENE";
degress = 67.5;
}
if ((0.031 <= volts) && (volts < 0.039)) //0.032
{
direction ="E";
degress = 90;
}
if ((0 < volts) && (volts < 0.026)) //0.022
{
direction = "ESE";
degress = 112.5;
}
if ((0.058 < volts) && (volts <= 0.085)) //0.071
{
direction = "SE";
degress = 135;
}
if ((0.039 <= volts) && (volts <= 0.058)) //0.046
{
direction = "SSE";
degress = 157.5;
}
if ((0.112 < volts) && (volts < 0.150)) //0.124
{
direction ="S";
degress = 180;
}
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if ((0.085 < volts) && (volts <=0.112)) //0.100
{
direction = "SSW";
degress = 202.5;
}
if ((0.425 < volts) && (volts < 0.500)) //0.455
{
direction = "SW";
degress = 225;
}
if ((0.350 <= volts) && (volts <= 0.425)) //0.408
{
direction = "WSW";
degress = 247.5;
}
if ((1.500 < volts) && (volts < 2.000)) //1.800
{
direction ="W";
degress = 270;
}
if ((0.870 <= volts) && (volts < 1.100)) //0.978
{
direction = "WNW";
degress = 292.5;
}
if ((1.100 <= volts) && (volts <= 1.500)) //1.299
{
direction = "NW";
degress = 315;
}
if ((0.500 <= volts) && (volts < 0.750)) //0.592
{
direction = "NNW";
degress = 337.5;
}
}
Mo kaBe taon pétpnong yivetal évag éAeyxog e if yia va kaboplotel og oo eUpog

TLLWV avrKEeL Kal opiletal avtiotolya n KatebOuvon avépou Teplypadkd Kal o HoipEeC.
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Kepalato 7 -Eqpapuoyny ASP .NET REST API

H edappoyn mou ekteAeital amopokpuopéva oto Azure kot AopBavel amd to
Raspberry ta SeSopéva twv PeTprioswy, eival pia ebappoyn ASP .NET core WEB API.
AkolouBel tnv apyttektovikry REST APIL. H emikowvwvio SnAadn petafy client (Raspberry)
kot server (WEB API) yivetal pe messages Baclopéva oTo TpwTokoA o HTTP.

7.1 Anuoupyia project oto Visual Studio 2019

Zekwvape 1o Visual Studio 2019 kat emihéyoupe Create New Project. EmtiAéyoupe
vAwooa C#, platform Windows kal project type WEB (0mwg 8&lvouv oL KOKKLVEG YPOUMES
OTNV MOPAKATW €KOVa 52). TéAog, emidéyoups ASP.NET Core Web Application kal Next.

Create a new project

Recent project templates (€]

f% ASP.NET Core Web Apy

Ewkova 52 Asp.Net Create Project

21N ouvéxela Silvoupe To dvopa Tou project kal to path Ttou kal mataue Create.
Ytnv enopevn 006vn (Ewova 53) mpémel va emidé€oupe molo template emBupolpe, T.X.
Empty project, APl, Web Application kAm. EmAéyoupe APl 10 omoio eival éva project
template yia tn dnuioupyia piog ASP.NET Core edappoyng pe éva umodetypa Controller
yta RESTful HTTP service. Autd to template pmopel eniong va xpnolpomnotnBsi kat yia
ASP.NET Core MVC Views kat Controllers.

Ae€la ot emhoyEg Advanced kavoupe check (av ev elvat) tnv emihoyn Configure
for HTTPS kat téAog matape Create.
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Create a new ASP.NET Core web application

sject template for creating

A project template for creating an ASP.NET Core application with an example Controller for a RESTful HTTP service.
This template can also be used for ASP.NET Core MVC Views and Controllers.
Advanced

Web Application V] Configure for HTTPS

Author:
React.js ¥  Source:

Ewkdva 53 Asp.Net Create Web Application

MOALg oAokAnpwOel n Snuloupyia tou project, emiAéyoupe to project otov solution
explorer(Ewkova 54).

Solution Explorer

Meteo2Azure

P Connected Services
Dependencies
Properties
Controllers
Data
Migrations
Models

ﬁ wwwroot

& appsettings.json

C#* Program.cs
C# Startup.cs

Team Explorer

Ewkova 54 Asp.Net Solution Explorer



Meteo Project Metewpoloykog ZTabuog 81

Jto Solution Explorer PBA£moupe OTL, PeTall AAMwWV, UTIAPYXOUV oL dakeAol
Controllers kaiL Models. ftov ¢dkeho Controllers Ba amoBnkevooupe tOV SIKO HOG
Controller yia tnv unodoxn twv Sedopévwy HETPrioswv amo to Raspberry. Ito ¢dkelo
Models Ba amoBnkebooupe to ko pag data model. Auto slval pia class akplBwg dla pe
tnv class DataFromSensors tn¢ Raspberry edappoyng, n onoia neptéxel to dedopéva Hag.
Autn n class amotelel to code first povtého tng Baong Sedopévwv pacg. To Entity
Framework Ba ¢tiagel évav mivaka otn database pag, mou Ba £xeL TV ekova tng class
DataFromSensors.

7.2 Model

Mpw ¢dtiaéoupe €vav S1kO pog controller, mpénel mpwta va ¢tidéoups to model
™¢ epappoyng pag. To Model eival n class DataFromSensors. EmAéyoupe pe Se€l KAK Tov
dakelo Models tou project pag oto solution explorer, kot petd Add, petd Class kot PeTd
Sivoupue otnv class to ovoua DataFromSensors.cs.

namespace Meteo2Azure

{

public class DataFromSensors

{
publicint Id { get; set; }
public string Temperature { get; set; }
public string Humidity { get; set; }
public string AtmPressure { get; set; }
public string WindSpeedKMH { get; set; }
public string WindSpeedBF { get; set; }
public string WindDirection { get; set; }
public string WindDirectionDegrees { get; set; }
public string RainMM { get; set; }
public string RawPhotoBase64 { get; set; }

H class autn mpémnel va €xel akpBwe 1o (6lo ovoua e TNV avtiotown otnv
edappoyn tou Raspberry, kat to (510 mpémel va oVl Kot ya ta members. NpéneL va
€xouv akpBwg ta (Sla ovopata, 8Lo TUMo Kat va eivat 6Aa public.

H Sladopd ebw eivat 6tL, 6Aa T members TOU avamopLloTouv ta Sedopéva pag
TPEMEL VA elval properties Kol ETUTAEOV, TO TPWTO Member MPETEL UTIOXPEWTIKA val elvall
éva Id tomovu int pe ovopa akplBwe omwe Sivetat: kedadaio | kot pkpd d. Autd sivat to Id
™G eyypadng otn database kal to xpelaletal to entity framework yia va kataAdfet ot
autn n class elval data model ou Ba TN XPNOLUOMOLNCEL Pe TNV TeXVIKN code first yia tn
Snuoupyia tng database kat Oxt pia arAn turikn class.
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JTo onuelo autd mpEmel onwodNmote va Kavoupe Build tnv edapuoyn,
Sladopetika apydtepa HOALG Snuloupynooupe tov 6ikd pag Controller, to Visual Studio
Sev Ba pmopel va kavel bind tov Controller pe to Model.

7.3 Anuwovpyia DataFromSensorsController Controller

O controller oUpdwva pe to MVC pattern eival pia class 6mou kKatdAAnAeg
methods 8€xovtal ta avtiototya HTTP requests Kol KAVOUV TLG OMAPAITNTEG EVEPYELEG TIOU
TPEMEL va KAvouv. M.X. va evnuepwoouv to model 1] va kaAéoouv To View (Omou umapyet).

To Visual Studio péow tou template mou emAé€ape katd tn Snuloupyia Tou
project, €xeL dptiatetl Evav demo controller, pe ovoua ValuesController.cs.

Epeic Ba ¢tiafoupe évav dko pog Controller, mou Ba umootnpilel kal T
Aettoupykotnta tou Entity Framework. YrnevOupifoupe otL mpv ¢Tiafoupe Tov S1KO pag
Controller, kal apéowc petd tn dnuoupyia tou Model, Ba npénel va éxoupe kavel Build to
project, Stadopetikd ev Ba pumopéoel va yivel bind o Controller pe to Model. 3to onpeio
ouTO Emtdéyoupe pe Sel kKAk Tov dpakelo Controllers, peta Add kal petd Controller(Elkova
55).

Connected Services
“#' Dependencies
L Properties
b == controllers
Ctrl+Shift+W 5

sjo0y onsouBei  suonedy|

1 View in Browser (Firefox)

Browse With... grations

fel
Publish Controllers Alts;, AltsP O
mroot

Replace Controllers from server Alts;, AltsR | N
psettings.json

Controller... Add gram.cs
rtup.cs

New Item... Ctrl+Shift+A Scope to This

Shift+Alt+A

Team Explorer

Bxisting Item... New Solution Explorer View

New Scaffolded Item... Exclude From Project

slder Properties
New Folder Cut Ctrl+X

Container Orchestrator Support...

Docker Support...

2 (lient-Side Library...

New Azure WebJob Project

Existing Project as Azure WebJob

Class...

! Copy

Delete

Rename

Copy Full Path

Open Folder in File Explorer

Properties

Ctrl+C
Del
73

Alt+Enter

Ewkova 55 Asp.Net Insert Controller 1

older.




Meteo Project Metewpoloykog ZTabuog 83

Jtnv 0Boévn mou akolouBei, emiAéyoupe APl Controller with actions, using Entity
Framework (Ewkova 56), matape Add.

Add New Scaffolded Item X
4 Installed

P Common API Controller with actions, using Entity

MVC Controller - Empty z .
rameworl

Controller

MVC Controller with read/write actions

MVC Controller with views, using Entity Framework ke, el ndale Acichs o
from an Entity Framework data
API Controller - Empty

Id: ApiControllerWithConte affolder

API Controller with read/write actions

API Controller with actions, using Entity Framework

*
*
*
*
*

Ewkova 56Asp.Net Insert Controller 2

2Tn ouvéxela epdaviletal To mapokdatw mapdbupo (Ewkova 57), émou Tpémel va
Slalé€oupe ™ Model class mou Ba cuoyxetiotel pe tov controller mou dnuoupyoUpe.
EmAéyoupe DataFromSensors (Meteo2Azure). Av 6ev eudaviletat n model class
DataFromSensors, onuaivel otL dev €xoupe kavel Build to project, onwe avadépOnke
vwplitepa. Kavoupe Build kat avakavoupe tnv idla Stadikaoia dnuiovpyiag Controller.

Add API Controller with actions, using Entity Framework X

Model class:

T @i dhes DataFromSensors (Meteo2Azure)

DataFromSensorsController (Meteo2Azure)

Meteo2AzureContextModelSnapshot (Meteo2Azure Migrations)

Controller name: Program (Meteo2Azure)
Startup (Meteo2Azure)
ValuesController (Meteo2Azure.Controllers)

Ewdva 57 Asp.Net Insert Controller 3
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MOAL emhé€oupe tn Model class, avtopata 6a cupmAnpwBOel éva MPOTEVOEVO
ovopa ywa tov Controller. To adrivoupe Onwg €xeL, kot TPEMel Buuopaote OtL otav Ba
kaAoUpe tov Controller yia emikolvwvia, To 6vopa ou Ba XPNOLULOTOLOUUE ELVOL TO OVOUQ
tou Controller xwpi¢ ™ A£En Controller. M.x. to O6voua Ttou Controller eival
DataFromSensorsController. Ma va avadepBolpe otov Controller Ba xpnowomnolol e tn
Aé€n DataFromSensors case sensitive.

210 Data Context Class (Elkova 58) matdpe 1o “+” Kal ETMUAEYOULE TO TIPOTELVOUEVO
ovoua.

Add API Controller with actions, using Entity Framework X

Model class: DataFromSensors (Meteo2Azure)

Data context class: Meteo2AzureContext (Meteo2Azure.Models)

Controller name: DataFromSensorsController

Cancel

Ewkdva 58 Asp.Net Insert Controller 4

7.4 DataFromSensorsController.cs

Otav dnuioupynBei o Controller, mepléxel €tolno template kwdika yior RESTful API
LE KAmoLeG BaoikéG Aettoupyleg yia OAa ta HTTP instructions. Epeic xpetaldpaote to POST
instruction mou Ba &éxetal ta data anod to Raspberry. Eniong yia Adyoug dlaxeiplong kot
debug xpelalopoote kal ta GET, DELETE.

using Microsoft.EntityFrameworkCore;
using Meteo2Azure.Models;

public class DataFromSensorsController : ControllerBase

{

private readonly Meteo2AzureContext _context;

public DataFromSensorsController(Meteo2AzureContext context)

{

_context = context;

}
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To namespace Microsoft.EntityFrameworkCore TapéXeL Tn AEITOUPYLKOTNTA TOU
Entity Framework. To namespace Meteo2Azure.Models mapéxelL mpoocPoon oto data
context. H class DataFromSensorsController mepléxel Tig¢ methods mou amokpivovtal ota
HTTP requests . MNepléxel €va private member timou Meteo2AzureContext to omnoio
napéxel mpooPaocn oto data context, dnAadn otn database.

7.4.1 PostDataFromSensors()

H method auth elvatl uneBuvn yla va amavtdel ota HTTP Post instructions mou
Séxetal o controller. Yapyel kat éva oXeTko attribute otn 6nAwaon tng method.

A€xeTal oav MAPAUETPO £va object Tumou DataFromSensors emeldr) MEPLUEVEL QUTA
ta Sedopéva va g €pBouv péocw HTTP amod tov client. Mpaypartty, onwcg eidape, o client (to
Raspberry) otéAvel pio Post HTTP evtoAr, mou Tmepléxel ta Sedopéva péoca oe éva
DataFromSensors object, popdomnotnuéva katd JSON. MoALg to ASP.NET runtime mépeL tnv
POST evtoAn mou amesuBuvetal otov cuykekpluévo controller, kdvel de-serialize ta JSON
Sebopéva kal favadtiayvel to apxlkd DataFromSensors object. Metd kottdlel av o
controller mepléxel kat@AAnAn POST method mou va &€xetal ocav TAPAUETPO
DataFromSensors Kol TNV eKTeAEL.

// POST: api/DataFromSensors
[HttpPost]
public async Task<lActionResult> PostDataFromSensors([FromBody] DataFromSensors dataFromSensors)

{
if (IModelState.lsValid)

{
return BadRequest(ModelState);

}

_context.DataFromSensors.Add(dataFromSensors);
await _context.SaveChangesAsync();

return CreatedAtAction("GetDataFromSensors", new { id = dataFromSensors.Id }, dataFromSensors);
1

Adou vyivel évag ouviopog €Aeyxog OtL to model eival valid, kaAoUpe tnv
_context.DataFromSensors.Add(dataFromSensors). Méow autng KAAONG,  EXOUUE
npooBaon oto data context, To onoio 6Mw¢ eimape elvat éva abstraction tng database pag,
KOl CUYKEKPLUEVA oTov Tiivaka DataFromSensors. Emopévwg otn database kat otov mivaka
DataFromSensors Kavel mpooBétel pe Add OtL €xel oav mapdpetpo. AnAadn éva
DataFromSensors object, to onoio ival ta data mou npBav anod to Raspberry.
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MOALG ektedeotel n Add() kaloUpe tnv acuyxpovn method SaveChangesAsync(), n
omola eival To contex emopévwe emidpd otn database, Kal cuyKekpLUEVa, OMwE daivetal
ard To OVOUA TG KAveL otnv database ot alayég kavape (Add otn mepimtwon pag).

Me Tnv evtoln return emOTPEPETAL KAl TO response otov client nAadn oto
Raspberry. Zuykekpluéva To response eival 0Ao to object mou amoBnkevutnke otn Paocn.
MrmopoUue duolka va opicoupe OTL BEAOUE cav response.

7.4.2 GetDataFromSensors()

H method autr eival umelBuvn yla va amavtdel ota HTTP Get instructions mou
Séxetal o controller. Ymapyel kat éva oXeTko attribute otn 6nAwaon tng method.

public IEnumerable<DataFromSensors> GetDataFromSensors()

{

return _context.DataFromSensors;

}
H ouykekpluévn GetFromSensors() dev €xeL MAPAUETPOUC, EMOUEVWE ETLOTPEDEL
Oha to data €xet n database (0Aa Tta records). Autd vyivetal HPE TNV KARGON
_context.DataFromSensors. Ta To AOyo auTto TIUN emiotpodrs tng GetDataFromSensors()
elvat IEnumerable<DataFromSensors>.

Auti n method Ba kAnBel av and évav browser {ntooupe e€unnpétnon anod tnv
napakdtw Slevbuvon:

https://meteo2azure20200228113408.azurewebsites.net/api/DataFromSensors

Oa mdpoupe TNV Mapakdtw anavinon (Etkova 59), émou daivovral OAeg ol records
¢ database popdormnoinuéveg and tov browser (kat OxL amd epdag) ocav JSON. Av otov
browser emAé€oue Raw Data Ba epdavioTouv Onwe oTtéAvovtal ano Tov server. To mpwTo
record dpaivetal avaAuTiKd.


https://meteo2azure20200228113408.azurewebsites.net/api/DataFromSensors
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< c @ & hitpsi//meteo2azure20200226113408.azurewebsites.net/api/DataFromSensors * I oe =

@ Getting Staned @ 2azurel.. | “huthor” @ http: @ local |
JSON  RawDate  Headers

Save Copy Collapse All

humigit 61

180
o.5588

193/ 42505k IRGABACE ARAAATEBB9qXDSINT IVFyXa2P /'

Ewkdva 59 Json Raw Data View

7.4.3 GetDataFromSensors(int id)

Auti n method eival éva overload tng GetDataFromSensor() kot 8€xetal pia
TAPAUETPO TUTIOU int. H mapduetpog ival to Id tou record mou Béloupe va Stapaotel ano
N database kat anootalsi otov client.

public async Task<IActionResult> GetDataFromSensors([FromRoute] int id)

{
if (IModelState.lsValid)

{
return BadRequest(ModelState);

}
var dataFromSensors = await _context.DataFromSensors.FindAsync(id);

if (dataFromSensors == null)

{

return NotFound();

}

return Ok(dataFromSensors);

H vlomoinon eival mapopola pe tnv ovtiotolyn method ywpic mapapetpo. H
Sladopa eival otL n mpoéoPaocn oto data context (database) yivetat pe pia Find evtoAn pe
napapetpo to Id mou BENoupe: _context.DataFromSensors.FindAsync(idJEva 6ev BpeBel To
{ntolue Id, n ocuvaptnon eniotpédel NotFound(), Stadopetika emiotpEdel To object pe Ta
data oe raw popdn.
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7.4.4 DeleteDataFromSensors()

H method aut Aappavel kat xewpiletal tnv DELETE HTTP instruction. Maipvel cav
TOPAETPO Hia TN int mou avtiotolxel oto Id mou B£€hovpe va Sdwaypadoupe and n
database.

// DELETE: api/DataFromSensors/5
[HttpDelete("{id}")]
public async Task<IActionResult> DeleteDataFromSensors([FromRoute] int id)

{
if (!ModelState.IsValid)

{
return BadRequest(ModelState);

}

var dataFromSensors = await _context.DataFromSensors.FindAsync(id);
if (dataFromSensors == null)

{

return NotFound();

}

_context.DataFromSensors.Remove(dataFromSensors);
await _context.SaveChangesAsync();

return Ok(dataFromSensors);

lMvetal pla kKAon otnv _context.DataFromSensors.FindAsync(id) ywa va Aapoupe
amnd tn database tnv eyypadn mou B€Aoupe va Staypaoupe. Av dev BpeBnke eyypadr e
10 {ntoupevo Id, n method emniotpédel NotFound() response. AlopopeTIKA av UTIAPXEL,
kaAeitat n method _context.DataFromSensors.Remove(dataFromSensors) n omnoia
Slaypadel tnv eyypadn anod tn database. Itn cuvéxela kaloupe thv SaveChangesAsync()
yla va amobnkeutoUv ol aMhayég otn database. Télog otéAvetal €éva OK response
oupnepAappavopévou tou object Tou Staypadtnke. MmopoUpe Ouws av Béloupe va
oteilovpe povo OK response xwpig to data, xpnotponowwvtag tnv Ok() overload xwpic
TLAPAUETPOUCG.

7.5 Anuovpyia tomikng database

210 onuelo auto, €xel dnuwoupynbel to Model kat o Controller. Twpa elpaocte
£ToloL va Snuloupynoou e tn tormikn database, n omoia Oa sivat turtov MS SQL localdb.

Erudéyoupe Tools->NuGet Package Manager->Package Manager Console.
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Y10 map@Bupo console mou avoliyel xapunAd otn 066vn tou Visual Studio, ypadoupue
Add-Migration db_meteo.

Package Manager Console

Package source: All ~ {# Default project: Meteo2Azure

PM>

PMs Add-Migration db_meteo

The EF Core tools version '2.1.1-rtm-30846' is older than that of the runtime '2.1.14-servicing-32113'. Update the tools for the

13 initialized 'Meteo2AzureContext' using provider
*Microsoft.EntityFrameworkc sqlserv with options: None
To undo this action, use Remove-Migration.
[PM>

Ewéva 60 Local Database 1

MOALg dnuloupynBel emtuxwg to migration (Ewkdova 60), ypadoupe Update-
Database yLa va dnutoupynBei o mivakacg faon to Model otn database.

is older than that of the runtime '2.1.14-servicing-32113'. Update the tools for the

CommandTimeout="30"

andTimeouts"

', CommandTi

Ewkéva 61 Local Database 2

H mopandavw 086vn (Ewkova 61), Seiyvel otL €yve smtuxwg n dnuoupyia. Twpa
elpaote mMAéov va apyiooupe va ypaoupue data otn database. Auti n Sladikacia Add-
Migrations kat Update-Database, mpémnel va yivetal kabe ¢popad mou yivetol pio aAAayn otn
Model class, £€tolL waote va evnuepwvetal kot n database yla tig aAAayEc.

7.6 Meteo2AzureContext.cs

H Meteo2AzureContext class kAnpovopel and tnv DbContext kal €xel pia property
member, ™v DataFromSensors, n omola elval TuTou
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DbSet<Meteo2Azure.DataFromSensors>. Autr| n property pag Sivel mpooBoon ota data
NG Baong Sedopévwv.

using Microsoft.EntityFrameworkCore;
using Meteo2Azure;

namespace Meteo2Azure.Models

{

public class Meteo2AzureContext : DbContext

{
public Meteo2AzureContext (DbContextOptions<Meteo2AzureContext> options)

: base(options)
{
}

public DbSet<Meteo2Azure.DataFromSensors> DataFromSensors { get; set; }
}
}
H DataFromSensors property sivol aut mou kaAeitatl and tov Controller yla va

npoonehdoet ta dedopéva tng database, 6nwg eldape vwpitepa.

O constructor tng Meteo2AzureContext class, maipvel cav TAPAUETPO KATOLQ
DbContextOptions ta omoia opilovtal Katd tnv ekkivnon tng edappoyng, oto apxyeio
Startup.cs 6nwg Ba Soupe oe Aiyo.

7.7 Startup.cs

To apxeio auto Snuoupyeital amnd to Visual Studio poALg dnpoupyou e To project.
Meptéxel tnv class Startup n omola mepléxel Stadpopeg methods mouv ekteAolvtal amnod to
runtime.

H method ConfigureServices, petafd AMwv, TEPLEXEL Hia KARon otnv
services.AddDbContext, n omolo mpocBétel £va database service otnv edpappoyr], KAVOVTAC
To register oe €va data context. Zav MopAUETPO Talpvel pia action, n omola kavel pia
kKAnon otn method GetConnectionString("Meteo2AzureContext"). Onw¢ ¢davepwvel TO
ovoua tng, n method autn Bplokel To connection string tng database. To connection string
elval oplopévo pe to ovopa Meteo2AzureContext oto apxeio appsettings.json Tou project,
1o omoio dnuloupyndnke amo to Visual Studio, onwg Ba Soupe oe Aiyo.

// This method gets called by the runtime. Use this method to add services to the container.
public void ConfigureServices(IServiceCollection services)

{
services.AddMvc().SetCompatibilityVersion(CompatibilityVersion.Version_2_1);

services.AddDbContext<Meteo2AzureContext>(options =>
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options.UseSqlServer(Configuration.GetConnectionString("Meteo2AzureContext")));

7.8 appsettings.json

To apyeio auto (Ewkdva 62) Snuoupyeitat amno to Visual Studio kotd th Snuovpyia
Tou project. Eival to apyeio puBpuioewyv tng epappoyngc.

appsettingsjson & X

Schema: http://json.schemastore.org/appsettings

g
& "Logging": {

=] "LoglLevel™: {

\ "Default”: "Warning"
=l

Js

"AllowedHosts": "*",

"ConnectionString { -
"Meteo2AzureContext™: “"Server=(localdb)\\mssqllocaldb;Database=Meteo2AzureContext-e412f756-af7f-42b6-83

v

100% ~ @ No issues found » Ln:11  Ch:1  SPC  CRLF

Ewkova 62 appsettings.json

Mia amo TG pubuioelg eivat To database connection string:

"ConnectionStrings": {
"Meteo2AzureContext": "Server=(localdb)\\mssqllocaldb;Database=Meteo2AzureContext-e412f756-af7f-
42b6-83ec-9fd5730ab279;Trusted_Connection=True;MultipleActiveResultSets=true"

Ytn mepintwon autr, mou n database eival Ttomikd oto uUTOAoyLlOTH Hag Kol OxL
akoOua oto Azure, mapatnpoupe OtL n database eival n localdb.

Apyodtepa, otav Ba kavoupe tnv epoppoyn deploy oto Azure, To connection string
Ba aAAdagel oTO avtioToL o yLo Th cUVOEDH LIE TNV ATOUOKPUGHEVN database.
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KepaAaio 8 Eqpapuoyn ASP .NET Web Application

Y10 mponyoUuevo KepaAalo avaluBnke n Web APl epapuoyn, n omoia ekteAeital
oto Azure, AapPavel ta Sedopéva amd tov client (Raspberry) kat ta amoBnkelel otn
database n omnoia Bploketal emiong oto Azure.

210 Azure Ba exteleital kal éva SeUtepo application service, to omoio Ba Stafdlel
data (uetproelg) amnod tnv database kat Ba epdavilet Tig peTproelg Kal Tn dwrtoypadia ot
pla otooeliba. Oa eival SnAadn éva ASP .NET Web Application. Autr n edappuoyn Ba
akohouBei to MVC pattern.

Eddoov to APl app service kal to WEB app service potpaovtal pia kowvn database,
UmopoUE va ta £xoupe oto (6lo solution cav Eexwplota project.

8.1 Anuwoupyia project oto Visual Studio

Avoiyoupe tO Meteo2Azure solution. Ie autd umdpxet nén Tto project
Meteo2Azure, to omoio eival to APl application. Me &gfl kAlk mavw oto solution
ETUAEYOUE,

Add->New Project. Ztn cuvéxela emAéyoupe oto mapdbupo pe Ta templates emAéyoupe
C#->Windows->Web kat té\o¢ to project type ASP .NET Core Web Application (Ewova 63)
kat Next.

Add a new project

Recent project templates

Ewkova 63 Create ASP .NET Core Web Application 1
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Jtnv enopevn 00ovn (Ewkdva 64) smidéyoue To Ovoua tou project, WebPage otn

TepIMTWon pag, Kol LETA natdpe Create.

Configure your new project

ASP.NET Core Web Application c#  tinsx  macos

Ewkdva 64 Create ASP .NET Core Web Application 2

Ytnv emopevn o0o6vn (Ewkdva 65) emAéyoups tov TUTO TNG
BéNoupe. EmiAéyoupe: Web Application (Model-View-Controller)

Create a new ASP.NET Core web application

Em| ~  Authentication
e e

Advanced
Web Application 7] ¢

ject template for creating an ASP.NET Core applicatic

Web Application (Model-View-Controller)

A project template for creating an ASP.NET Core application with example ASP.NET Core MVC Views and
Controllers. This template can also be used for RESTiul HTTP services.

A Angular
A project template for creating an ASP.NET Core applicatic

Author: N
%, Reactjs Source:

Ewkova 65 Create ASP .NET Core Web Application 3

Create

ebappoyng

Ttov
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Otav ohokAnpwbBei n dnuloupyia tou project, oto solution explorer BAémou e Kat
ta Vo project (Elkova 66).

Solution Explorer
- - a3 |&| ||~

ch Solution Explorer (Ctrl+

1 Solution 'Metec2Azure' (2 of 2 projects)
b ] Meteo2Azure
P &1 WebPage

Team Explorer

Ewkdva 66 Create ASP .NET Core Web Application 4

8.2 Model

Ytnv edappoyn auth dev umdpxel Eexwplotd Model. Ta dedopéva mou mpEneL va
epdavioel Bpiokovtal otnv database tg edpapuoyng APL. H edpappoyr) APl Bploketal oto
810 solution, omdte umopolpe va kavouue reference to project tng APl edappoyng oto
project tng Web edappoyng. Me tov tpdémo auto, Ba éxoupe mpdoPacn otn database
KaBw¢ Ba €xoupe mpooPaocn oto data context o Meteo2AzureContext. Natdpe Se€l kALK
otnv erthoyn Dependencies Tou project WebPage kat emidéyoupe Add Reference.

Re tanager - WebPage

Ewova 67 ASP .NET Core Reference
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Onw¢g daivetal moapamnavw (Ewkova 67), smiléyoupe Projects kol PETA TMATAUE
Browse. EmuiAéyoupe to APl project (Meteo2Azure), emiAéyoupe to oxetikd checkbox kat
TéNog natape OK.

TéAog, eAéyxoupe av daivetal otnv emhoyr] Dependencies tou Solution Explorer
(Ewcova 68):

Solution Explorer -
fa) & -
5 on Explorer (Ctr P~
1 Solution 'Meteo2Azure' (2 of 2 projects) -
Meteo2Azure
WebPage
P Connected Services
«8 Dependencies
P & Analyzers
P '@ Packages
4 [ Projects
P ] Meteo2Azure
b 25 SDK
y Properties
@ wwwroot
Bl Controllers
B Models
Ml Resources

Team Explorer

Ewkova 68 ASP .NET Core Dependencies

8.3 Anuwoupyia WeatherController Controller

O controller tng Web edapuoyng eivat umevBuvog yla TNV epdavion ng
LoTOoEAISAG E TIC LETPAOELG.

AdoU mpwta kavoupe Build to project WebPage, matdpe 6g€l kAlk mdvw otov
dakelo Controllers kot emAéyoups Add->Controller. Ytn ocuvéxewa emidéyoupe MVC
Controller — Empty kot tatape Add. Aivoupe otov controller to 6voua WeatherController.
MNpocBétoups onwaobnmote to using Meteo2Azure.Models, £toL wote va £xoupe
npooBaon oto data context dpa kot otn database Tou Meteo2Azure project.
using System.Ling;

using Microsoft.AspNetCore.Mvc;
using Meteo2Azure.Models;
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// For more information on enabling MVC for empty projects, visit
https://go.microsoft.com/fwlink/?LinkID=397860

namespace WebPage.Controllers

{

public class WeatherController : Controller

{

private readonly Meteo2AzureContext _context;

public WeatherController(Meteo2AzureContext context)

{

_context = context;

}

[HttpGet]
public IActionResult Index()

{
// Select Latest Data

ViewData["LatestData"] = _context.DataFromSensors.OrderByDescending(x => x.Id)
.First();

// Select 6 Hour Data
ViewData["HoursData"] = _context.Select6HourData();

return View();

O Controller £xeL pio poévo method, tnv Index(), n omoia Ba ekteleotel otav n
edapuoyn Aafet anod tov client pia GET evtoAn yia tnv wotooeAida Index, n omola sival n
KUpLa oeAida tng epappoyngc.

Enionc umdpyet éva member timou Meteo2AzureContext, To omoio pag Sivel
npocPaocn oto data context.

8.3.1 Index()

H method Index() xaAeital étav o controller AaBetL pia HTTP GET evtoAn yla tnv
LotooeAida Index.
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[HttpGet]
public IActionResult Index()
{
// Select Latest Data
ViewData["LatestData"] = _context.DataFromSensors.OrderByDescending(x => x.Id)
.First();
// Select 6 Hour Data
ViewData["HoursData"] = _context.SelectéHourData();
return View();

Onwc¢ dpaivetal, n method Index() apxwa dtapalel anod tn facn OAa ta records, Ta
tafopel katd ¢pbivouoa oelpd kal maipvel To mpwTo record To omoio Kal emoTpEdeTaL.
AuTO avtlotolyel oto o mpoodato record, SnAadr ot TILO TPOCHATES LETPAOELG.

ViewData["LatestData"] = _context.DataFromSensors.OrderByDescending(x => x.Id) .First()

Metd kaAel tnv method Select6HourData(), n omola eMIOTPEPEL TG LETPNOELG TWV
tedevtaiwv 6 wpwv. Ta ViewData[“LastestData”] kat Viewata[“HoursData”] eivat o
ouvbeopoc tou controller pe to View. Me tov tpdémo autd otélvovtal, Ta dedopéva Tou
Model (database) amno tov Controller oto View.T€Aog, yivetal kAnon tng View() method, n
omoia Ba dSnuloupynosL tnv totooeAida (Elkoveg 69 kat 70) kat Ba tnv oteilel otov client.

/A |z, MANEMIZTHMIO MEAOMONNHEOY - TMHMA MAHPO®OPIKHE KAl THAEMIKOINQNIQN
O |

S

Today's date is: 4/28/2020
Current weather conditions

28/04/2020 19:00:19

Ewdva 69 Web Browser View (Kevtpikr 006vn)
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8.4 Startup.cs

Onwg kat oto APl application, oto apyxeio Startup.cs umadpxet n method
ConfigureServices() n omoia KoAeital amd TO runtime Kal TPOOBETEL services otnv
edappoyn. Oa npocBEcoupe kal edw pia kAnon otnv method services.AddDbContext(), n
omola Ba dnuoupynoet éva database service kal Ba mapeL To connection string, onwg
avaAlBnke otnv avtiotown napdaypado tg APl ebappuoynic.

// Add database context

services.AddDbContext<Meteo2AzureContext>(options =>
options.UseSqlServer(Configuration.GetConnectionString("Meteo2AzureContext")));

To connection string ivatl to 6o pe tnv APl edappoyn (Meteo2AzureContext),
kaBw¢ n database sivat kown kot ya ta Suo applications.

8.5 appsettings.json

Onwg avaAuBnke otnv avtiotown mapdypado tng APl edoapuoyng, o aUTO TO
opxeio puBuioswv tng edpappoyng, SnAwvoupe to connection string tng database mou
BéNoupue va £xeL mpdoPaon n edappoyn.

"ConnectionStrings": {
"Meteo2AzureContext": "Server=(localdb)\\mssqllocaldb;Database=Meteo2AzureContext-e412f756-af7f-
42b6-83ec-9fd5730ab279;Trusted_Connection=True;MultipleActiveResultSets=true"

}
Ao to apyelo auto Stapalet to connection string n AddDbContext() tng Startup.cs

Tou avaAuBnke vwplitepa.

8.6 View

YUpdwva pe to MVC pattern, oto View undpyxet 6Tt adopd ThV ovamopdotach Twv
dedopévwy. e autnv tnv ASP .NET WEB application, to View eival n wotoceAida mou Ba
eudavioel ta Sedopéva pag (TLg LETPROELS).

Me 6l kKAlk mavw otov dakelo Views, emidéyoupe Add->New Folder. Aivoupe
onwaobnmote to ovopa to controller mou BéAoupe va cuoxeticoupe pe autd to View.
EruiAéyoupe ovopua folder Weather.

Me &€&l kKAlk mavw otov pdakeho Weather, emhéyoupe Add->New Item kal otnv
0006vn nou ¢aivetal napakdtw (Ewkova 71), emidéyou e Razor Page. Aivoupe Gvopa yla tn
oeAida pag Index.cshtml.
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Add New Item - WebPage ? X
4 Installed Sort by: Default

,':J‘ Class Visual C#

0 interface Visual C#

s
I Controller Class Visual C#
-

s
“;J API Controller Class Visual C#

(@4 yponent Visual C#
Razor Page Visual C#

Visual C#

Visual C#

Visual C#

Visual C#

Index.cshtml

Cancel

Ewkéva 71 Create Razor Page

Ta apyeio cshtml eivat Razor Pages. Exouv kwéika HTML kot Javascript av
(xpelaletal) kol TtoutOoxpova €xel kol Kwdika CH. Autd yivetal, yla va UTIAPXEL Hia
emkowvwvia tou View pe tov Controller kat to Model.

Ektdég amd to Index.cshtml, ypnowa eival kat ta apxeio _Layout.cshtml kot
_Viewlmports.cshtml.

JUVOTTTLKA, 0 pOAOG ivat o €N¢:

e _Viewlmports.cshtml: ESw dnAwvoupe oe mola C# namespaces BEAoupe va €xeL
npoéoBaon n Razor Page pog.

e _layout.cshtml: Nepiéxel to kUpLo cwpa tng HTML ogAidag pag

¢ Index.cshtml: Mepiéxel Tov kwdka HTML kat Javascript mou Ba eudaviosl ta
debopéva.

8.6.1 Viewlmports.cshtml

210 apyeio SnAwvoupe avAaloya ME TIC OMATACELC TNG €DAPHUOYAG HAG, Ta
namespaces ota onoia xpetaldpaocte pocPaon. O wizard tou Visual Studio £xel opioel ta
Baowkad. Epeilc mpooBEtoue Ta namespaces Meteo2Azure kol Meteo2Azure.Models.
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Me to Meteo2Azure Ba €xoupe mpocPaon otov Controller, dpa kot ota Sedouéva
mou Sapaoctnkav anod tnv database (lastest kot 6hours) kat gival £tolpa yla spdavion
otnv oeAiba. Me to Meteo2Azure.Models €xoupe mpdoBacn oto data conext.

@using WebPage

@using WebPage.Models
@addTagHelper *, Microsoft.AspNetCore.Mvc.TagHelpers

@using Meteo2Azure
@using Meteo2Azure.Models

@using Microsoft.AspNetCore.Builder

@using Microsoft.AspNetCore.Localization
@using Microsoft.AspNetCore.Mvc.Localization
@using Microsoft.Extensions.Options

MapatnpoUUe OTL UMPOOoTA amd Ta using UTAPXEL TO cUUPoAo @. Me autd Tov
TPOTMo o Razor katalaBaivel 6t mpokettal yia CH# evtoAéc kat oL yia HTML 1y Javascript.

8.6.2 Layout.cshtml

O wizard tou Visual Studio €xeL mpooBéoel oto apyeio kwdika HTML mou adopouv
10 body piag demo otooeAidag. Epeic kpatrjoape ta Baclkd pépn Kol TPocBEcape
kwdlka mou adopd style kar formatting tou mivaka epdadaviong twv Sedopévwy,
YPOUUOTOOELPEG TOU TiivaKa Kol To body KATL.

<style>
table{
border-collapse: collapse;
border: 3px solid #808080 ;

}

td {
border: 1px solid #4CAF50;
font: bold 22px calibri;

}

th {
border: 1px solid #ffffff;

background-color: #4CAF50;
font: 22px calibri;
color: white;
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}

body {
background-color: paleturquoise;
font: bold 18px arial, verdana;
color: #273171

}
</style>

8.6.3 Index.cshtml

210 apyelo avutd unapyet o kwdikag tng oeAidag Index.html. Nepiéxel kwdika HTML
Kot Javascript yia tnv eudavion twv Sedopévwyv Kal Twv ypadnuatwv. H oelida
amoteAeital and £vav TVaKaA UE TG TPEXOUOEG TIHEG TWV UETPHOEWVY KoL OO ypadruata
TWV UETPAOEWY, TO OTIOLO OVATIOPLOTOUV TLG LETPNOELS TWV TEAEUTALWY 6 WPWV.

TNV apxn Tou apxeiou Bplokovtal KAmoleg SNAWOELS, oL omoieg eivat kwdikag CH.

@{

ViewData["Title"] = "ProjectName";

}

@f
DataFromSensors latestData = (DataFromSensors)ViewData["LatestData"];
List<DataFromSensors> hoursData = (List<DataFromSensors>)ViewData["HoursData"];
}
@
var date = DateTime.Now.ToShortDateString();

Me Ttov mapandvw Kwdika, dSnuloupysital éva object pe ovopa latestdata tumou
DataFromSensors kat maipvel tiuég amd to avtiotolxo DataFromSensors object tou
Controller, péow tou Dictionary ViewData[“LatestData”].

Avtiotolya, dnuloupyeitatl pia List<DataFromSensors> pe ovopa hoursData, n
omoia maipvel TwEg amd tnv avtiotown List tou Controller, péow Ttou Dictionary
ViewData[“HoursData”].

TéAog, amoBnkeloupe otn petaBAnth date tnv tpéxouoa nuepounvia Kot wpa. H
nuepopnvio kot wpa Ba eppavioTel otnV LOTOOEAISO LE TNV TAPOKATW EVTOAN:

<h3>Today's date is: @date </h3>

Me tn dnAwon @date péoa otov HTML kKwbika, avadepOUOOTE OTNV TPEXOUCA
nuepopnvia. Etol prmopoupe va niepacoupe CH petafAnteg péoa o kwdiko HTML.
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Me TNV MaPOKATW yPOUur, SnAWVOUUE OTL Ba XPNOLUOTIOLNCOUE TNV javascript
BBALoBNKN Chart.js yla thv dnuloupyia ypadnudatwy.

<script  src="https://cdnjs.cloudflare.com/ajax/libs/Chart.js/2.5.0/Chart.min.js">
</script>

JTn ouvéxela akoAouBel o kwdikag mou eudavilel Tov MVOKA UE TIG TPEXOUOES
TIMEG Kol SeOPEVETAL O XWPOG Yyl TNV gudavion twv ypadpnuatwyv. O Ywpog mou
deapeleTal yla ta ypadnpota eival £vag Tivakog, ota KeALA Tou omoiou opiloue canvas
Tavw oto omola Ba epdavioToly Ta ypadnuota.

<div class="weather-content">
<div>
<h3 align="center" class="weather-h1">Current weather conditions</h3>
<table class="weather-table" align="center">
<tbody>

<tr>
<th><b> Date and time</font></b></th>
<td>@latestData.DateTime</font></td>

</tr>

<tr>
<th><b> Temperture</font></b></th>
<td>@IlatestData.Temperature oC</font></td>

</tr>

<tr>
<th><b> Humidity</font></b></tdbgcolor=yellow>
<td>@IlatestData.Humidity %</font></td>

</tr>

<tr>
<th><b> Pressure</font></b></th>
<td>@latestData.AtmPressure mbar</font></td>

</tr>

<tr>
<th><b> Wind Speed km/h</font></b></th>
<td>@latestData.WindSpeedKMH km/h</font></td>

</tr>

<tr>
<th><b> Wind Speed BF</font></b></th>
<td>@latestData.WindSpeedBF BF</font></td>

</tr>

<tr>
<th><b> Wind Direction</font></b></th>
<td>@latestData.WindDirection</font></td>

<tr>
<th><b> Wind Direction Degrees</font></b></th>
<td>@IlatestData.WindDirectionDegrees Degrees</font></td>

</tr>

<tr>
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<th><b> Rain</font></b></th>
<td>@IlatestData.RainMM mm</font></td>

</tr>

<tr>
<th><b> Live photo</font></b></th>
<td><img src="data:image/jpeg;base64, @latestData.RawPhotoBase64" /></td>

</tr>

</tbody>
</table>
</div>

<div>
<h1 class="weather-h1">Last 6 Hours</h1>
<small class="weather-small"></small>

<div>
<table class="weather-table" align="center">
<tbody>
<tr>
<td><canvas id="line-chart1" width="400" height="400"></canvas></td>
<td><canvas id="line-chart2" width="400" height="400"></canvas></td>
</tr>
<tr>
<td><canvas id="line-chart3" width="400" height="400"></canvas></td>
<td><canvas id="line-chart4" width="400" height="400"></canvas></td>
</tr>
<tr>
<td><canvas id="line-chart5" width="400" height="400"></canvas></td>
<td><canvas id="line-chart6" width="400" height="400"></canvas></td>
</tr>
</tbody>
</table>
<div style="clear:both"></div>
</div>
</div>
</div>

OL TpEXoUoEeC TIHEG epdavilovTal Pe MPOoTEAAON TwWV aviiotolywv member tou
latestData object, onwg n.x. @latestData. Temperature.

Mo tnv epdavion tne live etkovocg, SnAWVOUUE TNV TTIAPAKATW EVIOARA:
<img src="data:image/jpeg;base64, @|atestData.RawPhotoBase64" />

Me 1tnv evtodn out), ©&nAwvoupe oOtt ta OSedopéva TOU TIEPLEXEL N
@latestData.RawPhotoBase64, ival jpeg elkOva KWOLKOTIOLNUEVN UE base64. EMopévwg Ta
Sebopéva Ba amokwdikomonBolv mpwta anod Base64 oe binary kot £étol Oa epdaviotei n
€LKOVAL.
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Ta canvas yla tnv gpdavion twv charts, dSnAwvovtal, Onwc daivetal Kat
MAPATAvVW, WG ENC:

<canvas id="line-chart1" width="400" height="400"></canvas>
Me 1o id Ba kaBopiloupe otn cuvEXELa, o€ Ttolo canvas Ba epdaviotei kaBe chart.

2Tn ouveéxela akohouBel o kwdlkag os Javascript, o omoiog Ba dnuloupynoel Ta
vypadnuoata xpnoonowwvtag tn BLBALoORKkn ou avadépape vwplitepa.

<script type="text/javascript">
new Chart(document.getElementByld("line-chart1"), {
type: 'line’,
data: {
labels: ["@hoursData[0].DateTime", "@hoursData[1].DateTime", "@hoursData[2].DateTime",
"@hoursData[3].DateTime", "@hoursData[4].DateTime", "@hoursData[5].DateTime",
"@hoursData[6].DateTime", "@hoursData[7].DateTime", "@hoursData[8].DateTime",
"@hoursData[9].DateTime", "@hoursData[10].DateTime", "@hoursData[11].DateTime",
"@hoursData[12].DateTime", "@hoursData[13].DateTime", "@hoursData[14].DateTime",
"@hoursData[15].DateTime", "@hoursData[16].DateTime", "@hoursData[17].DateTime",

"@hoursData[18].DateTime","@hoursData[19].DateTime"," @hoursData[20].DateTime","@hoursData[21].Date
Time","@hoursData[22].DateTime"," @hoursData[23].DateTime"],
datasets: [{

data:
[@hoursData[0].Temperature, @hoursData[1].Temperature, @hoursData[2].Temperature, @hoursData[3].Temp

erature,@hoursData[4].Temperature,@hoursData[5].Temperature,

@hoursData[6].Temperature, @hoursData[7].Temperature, @hoursData[8].Temperature, @hoursData[9].Temp
erature,@hoursData[10].Temperature, @hoursData[11].Temperature,

@hoursData[12].Temperature,@hoursData[13].Temperature,@hoursData[14].Temperature,@hoursData[15].T
emperature, @hoursData[16].Temperature, @hoursData[17].Temperature,

@hoursData[18].Temperature, @hoursData[19].Temperature,@hoursData[20].Temperature,@hoursData[21].T
emperature,@hoursData[22].Temperature, @hoursData[23].Temperature],
label: "Temperature",
borderColor: "#3e95cd",
fill: false
}
]
b
options: {
title: {
display: true,
text: 'Last 6 hours temperatures
}
}
N
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new Chart(document.getElementByld("line-chart2"), {
type: 'line’,
data: {
labels: ["@hoursData[0].DateTime", "@hoursData[1].DateTime", "@hoursData[2].DateTime",
"@hoursData[3].DateTime", "@hoursData[4].DateTime", "@hoursData[5].DateTime",
"@hoursData[6].DateTime", "@hoursData[7].DateTime", "@hoursData[8].DateTime",
"@hoursData[9].DateTime", "@hoursData[10].DateTime", "@hoursData[11].DateTime",
"@hoursData[12].DateTime", "@hoursData[13].DateTime", "@hoursData[14].DateTime",
"@hoursData[15].DateTime", "@hoursData[16].DateTime", "@hoursData[17].DateTime",

"@hoursData[18].DateTime","@hoursData[19].DateTime"," @hoursData[20].DateTime"," @hoursData[21].Date
Time","@hoursData[22].DateTime"," @hoursData[23].DateTime"],
datasets: [{

data:
[@hoursData[0].Humidity, @hoursData[1].Humidity, @hoursData[2].Humidity, @hoursData[3].Humidity, @hour

sData[4].Humidity,@hoursData[5].Humidity,

@hoursData[6].Humidity, @hoursData[7].Humidity, @hoursData[8].Humidity, @hoursData[9].Humidity, @hours
Data[10].Humidity, @hoursData[11].Humidity,

@hoursData[12].Humidity, @hoursData[13].Humidity, @hoursData[14].Humidity, @hoursData[15].Humidity, @h
oursData[16].Humidity, @hoursData[17].Humidity,

@hoursData[18].Humidity, @hoursData[19].Humidity, @hoursData[20].Humidity, @hoursData[21].Humidity, @h
oursData[22].Humidity, @hoursData[23].Humidity],
label: "Humidity",
borderColor: "#3e95cd",
fill: false
}
]
L
options: {
title: {
display: true,
text: 'Last 6 hours humidity'
}
}
N

..</script>
MNa t™ Onuoupyia tou ypadnuatog, ekteholpe éva new Chart() kot ot

TLAPOUETPOUG TOU SNAWVOUE:

e Me document.getElementByld(), To id Tou onpueiov mou epdaviotel To chart m.y.
line-chart1.
e Me type, Tov TUTO TOU chart. AnAwvoupe line.
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e Me data, ta 6ebopéva Tou ypadrparoc. Labels ival ta edopéva Ttou X atova, Kal
datasets ta &edopéva tou Y afova. H mpoomélaon twv Sedopévwy yivetal He
ovadopd  ota  avrtiotolya ~ members NG List  hoursData, T.Y.
@hoursData[0]. Temperature.

e Me label, tov titAo Tou ypadrpatog.

e Me borderColor, opiloupe To xpwpa Tou eplBwpiou.

e Mefill, av eivau fill ta borders.

MNa kdBe éva amo ta 6 charts mou xpelaldpaote (Bepuokpacia, uypaoia,
atpoodalptki mieon, taxvtnta agpo os km/h, taxvtnta agpa os BF, Uoc Bpoxnc), Oa
KAvou e £€va avtiotolyo new Chart() pe TIC avtioTOLEG TUUEG LETPHOEWV.
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KepaAaio 9 -Eapuoyn REST APl Consumer

Ztn $don tng avamtuéng tg ASP .NET APl edappoyng, UTIAPXEL N avaAykn yLa [ia
edappoyn n omoia Ba kdvel consume to API. Tuykekplpéva, xpeldletal pia edpapuoyn n
omola va otéAvel POST HTTP evtoA£g oto service, e S€60UEVA ELKOVIKWY UETPOEWY, HE
OKOTIO VO IPOCOUOLWVEL To Raspberry. Me tov Tpomo auto &g xpelaletal va AEITOUpYEL TO
Raspberry cuvexwg, Kal eMUTAEOV UMOPOUNE va eKTEAOUUE TOo API service Tomikd oTov
UTIOAOYLOTH OTIOU TPEXEL O consumer, e OKOTIO va yivetal eUKoAO Kal ypriyopo debugging.

Mo TG avaykeg tng avamtuéng, dnuioupyndbnke apxkd n edappoyn consumer ylo
Windows 10. Itn oUVEXela, €MELSN UTPXE N OVAYKN VA OCUVEXLOTEL N avamtuén oe
uroloyloth pue Windows 7, éywve tpomomnoinon tou Windows 10 consumer €toL wote va
tPéxel o Windows 7. Kat ot SUo ekddaelg Ba avaAuBoUlv ot GuVEXELA.

9.1 Windows 10 consumer

H edpappoyn tou consumer ya Windows 10 sivat pla UWP desktop edpoapuoyn.
AlaB<tel amlwg éva button, To omolo otav natnOel yivetal n emkowvwvia pe To service. O
Kwdlkag potdlel oAU pe tov kwdika tng method SendDataToAzure() tng edappoyng
Raspberry.

Yrapxet SnAwpévn n class DataFromSensors, 6nwc akplpwe Ba tnv Snuioupyoloe
To Raspberry kot OTw¢ TNV TepLEVEL Kal To APl service.

public class DataFromSensors
{
public string Temperature;
public string Humidity;
public string AtmPressure;
public string WindSpeedKMH;
public string WindSpeedBF;
public string WindDirection;
public string WindDirectionDegrees;
public string RainMM;
public string RawPhotoBase64;

private async void Button_Click(object sender, RoutedEventArgs e)
{
DataFromSensors data = new DataFromSensors();
data.Temperature = "16";
data.Humidity = "40";
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data.AtmPressure = "80";
data.WindDirection = "WN";
data.WindDirectionDegrees = "13";
data.WindSpeedKMH ="10";
data.WindSpeedBF = "2";
data.RainMM ="1";
data.RawPhotoBase64 = "photos10";

HttpClient client = new HttpClient();

client.BaseAddress = new Uri("http://localhost:5303/");

//client.BaseAddress = new Uri("https://Meteo2Azure20191023120206.azurewebsites.net");
string json = JsonConvert.SerializeObject(data);

StringContent content = new StringContent(json);

//StringContent content = new StringContent(DeviceDatalson);
content.Headers.ContentType = new MediaTypeHeaderValue("application/json");
HttpResponseMessage response = null;

try
{

response = await client.PostAsync("api/DataFromSensors", content);

}

catch

{

throw new Exception();

}

var dialog = new MessageDialog("Data sent to Azure!");
await dialog.ShowAsync();

string response_data = await response.Content.ReadAsStringAsync();
client.Dispose();

Otav notnBel to button, dSnuioupyeital éva object timou DataFromSensors Kot
Baloupe ota members ELKOVIKEC TLUEG LETPHOEWV.

Ytn ouvéxelo opiloupe éva HttpClient object to omoio Ba avaAdBel v
€TIKOWVWVIA e TO service. Alvoupe tn SleBuvon Tou service. Ze MePIMTWON TOU AUTO
ekteleital tomikd n OlevBuvon elvar n localhost:5303 (to port number Ba eival
Sladopetikd os dAov umohoyiotn), StadopeTikd av ektedeital oto Azure SNAWVOUUE TNV
avtiotolyn StevBuvon.

Ap£owg petaq, yivetal JSON serialize to object pe ta data, kat SnAwvoupe oto HTTP
header to content type wg JSON.
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Jtn ouvéxela péoa oe €va try..catch block, yivetal n kAnon tng PostAsync pe
TapApETPO To path pe to dvopa tou service mou ancvBuvépaote (DataFromSensors).

Av OAa éywav owotd, maipvoupe Kat@AAnAo pAvupa oe DialogBox kau
Aappavoupe To response string.

TéAog, kAelvoupe tnv HTTP oUvbeon Dispose().

9.2 Windows 7 consumer

H edoppoyn tou consumer yia Windows 7, akolouBel tnv (Sta Aoyikr pe TV
avtiotowyn yia Windows 10. Yripxav opw¢ SuokoAieg kot ToANG eumodia otn xpron tne
HttpClient ota Windows 7.

TeAwka emhéxtnke avti tng HttpClient, n WebClient a6 to namespace System.Net.
Emopévwg, n  povn Sladopd eivat ot member methods oOmou avili g
HttpClient.PostAsync, xpnotuomnotioape thv WebClient.UploadString(). Kot ot 800 €xouv
1o 1810 amotéleopa. ItéAvouv pia HTTP POST evtoAn otov server. Ta data kal otnv
edappoyn autn sivat JSON formatted.

Mia amapaitntn mpooBnkn otov kwdika yla Windows 7, €xeL va KAVEL PE TO
security protocol. Ta Windows 7 umnootnpilouv Sladopetikd security protocol otig HTTP
ouvbéoelg ano to default tou .NET Framework 4.7 mou xpnouiomoloUpe. Emopévweg,
npEneL va SnAwooupe otnv edappoyn va XpnoLpomolel security protocol TLS 1.2.

private async void Button_Click(object sender, RoutedEventArgs e)
{
DataFromSensors data = new DataFromSensors();
data.Temperature = "2020";
data.Humidity = "2020";
data.AtmPressure = "2020";
data.WindDirection = "40";
data.WindDirectionDegrees = "50";
data.WindSpeedKMH = "60";
data.WindSpeedBF = "70";
data.RainMM = "80";
data.RawPhotoBase64 = "90";

ServicePointManager.SecurityProtocol = SecurityProtocolType.TIs12;

WebClient webClient = new WebClient();

//webClient.BaseAddress = "https://Meteo2Azure20191023120206.azurewebsites.net";
webClient.BaseAddress = "http://localhost:5303";

//webClient.BaseAddress = "http://localhost:44364";

var url = "api/DataFromSensors";
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webClient.Headers[HttpRequestHeader.ContentType] = "application/json";
string dataString = JsonConvert.SerializeObject(data);

string response;

try

{
response = webClient.UploadString(url, dataString);
MessageBox.Show("Data sent to Azure!");

}

catch (Exception ex)

{

while (ex != null)
{
MessageBox.Show(ex.Message);
ex = ex.InnerException;
}
}
}

9.3 Postman

MapdaAAnAa pe tig APl consumer sdappoyég mou avaAuBnkav, xpnoluomnolndnke
kat n edappoyy POSTMAN. Me autnh tnv edappoyr, UmopoUpe va otelloupe HTTP
EVTOAEG Og KATOLO service Kol va SoUpe To response. Npood£pel oAU wpalo meptBaAiov
Kall TTOAU KOAR AettoupylkdtnTa. Mevika eival éva mapa oAU KaAo epyaleio yla va KAVeEL
Kaveig consume API.

B New ~ 22 MyWorkspace v & Invite o Signin

o 4 oo

https:/meteo2azure20200228113408.azurewebsites.net/api/DataFromsSensors/1000

€ VALUE DESCRIPTION

Ewkdva 72 Postman
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Y10 mapanavw napadeypa (Etkdva 72), €xoupe otelhel pio HTTP GET evtoAn otn
SlevBuvon tou AP, Intwvtag to otolxeio pe Id 1000. Auto emIOTPEDETAL PE TO response,
Kot epdaviletal os popdn JSON amnd to Postman.
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KepdaAatio 10 - ASP .NET applications debugging and deployment

Kata tn didpkeLla tng avantuéng twyv Suo ASP .NET epappoywv (APl kat WEB apps),
elval duoika amapaitnto va yivetal mapdAAnia debugging. 2tn ¢pdacn g avamtuéng tng
API edappoyng elval anapaitnto va ekteAeitol Tomika e Torikr database yla va pnopel
va yivel debugging. Ztn ¢don avamtuéng tng WEB edappoyng, elval amapaitnto va
ekteholvTaL Kat ot SUo edapuoyes. Kat n APl kal n WEB, kaBwg aAAnAoemiSpouv HeTaty
TOoUG.

MOALC oL edappoyEG AelToupyoUV Kavovika, propet va yivel deployment oto Azure.
To Visual Studio mapéxel moAU vnlov emumédou Aettoupytkotnta yla to deployment oto
Azure.

10.1 API kot WEB application debugging

Mpokelpévou va kavoupe debugging otnv APl ebappoyr, emthéyoupe pe SEL KALK
oto solution explorer to project Meteo2Azure kal pHetd emAéyoupe Set as Startup Project
(Ewova 73).

4 Build \2Azure =

Rebuild
& Live Share
Clean

View " Solution Explorer - SRt s v QX
@ & =

Analyze and Code Cleanup

Pack

Publish... 2k
lution ‘Meteo2Azure’ (2 of 2 projects)
Meteo2Azure

Scope to This > &1 WebPage

Overview

New Solution Explorer View

File Nesting
Edit Project File
Build Dependencies

Add
Manage NuGet Packages...
nt-Side Libraries...
Manage User Secrets
£# Setas Startup Project
Debug Team Explorer

Source Control Properties

g6 Cut Ctrl+X Meteo2Azure General
Remove Del ==
Rename F2 3 General

UserSecretsld

Unload Project
. . = Misc
Load Project Dependencies
UserSecretsld

Copy Full Path

Open Folder in File Explorer

Ewéva 73 Debugging
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Emeldn n epapuoyn APl gival ovclaotikd éva Web Service, yla va eKTeAEoTEL n
edappoyn xpelaletol vav Web Server. Mo vo eKTeEAEOTEL TOTUKA, ekTteleital mpwta o IS
Express o omolog eival pia pwkpn (Lite) €ékdoon tou IS Server tng Microsoft. Apéowg peta
HEow Tou IS Express Ba ektedeotel n edpappoyn pag. MNa va EEKvrnoet n eKTEAECH, TTOTALE
To button IS Express oto menu tou Visual Studio (Eltkova 74).

Ewkova 74 Run 1IS Express

Solution Explorer

Meteo2Azure Gerer.
=
General
Misc

UserSecretsid

4 Add to Source Control « &,

MOALg n edbappoyn pog apyioel va exteheital, Ba avoifel avtopata évag browser
yla va purmopoUpe av B€houpe va oteilovpe kamola HTTP GET evtoAn KA. MmopoUpe va
oplooupe euelg¢ molo¢ browser Ba avoitel, matwvrag mavw oto IS Express button to
BeAakt 8e€La, emidéyovtag petd Web Browser kol petd tov browser mou 8£éAoupe (Ewova

75).

DQ File Edit View Project Build Debug Test Analyze Tools Extensions

8- Release ~ Any CPU - Meteo2Azure
>

v

J1a10|cx] JaAIBS

X0(||00]

v Firefox
Google Chrome
Internet Explorer

Microsoft Edge

Select Web Browsers...

b Pafq0 8BS TOS

Ewkdva 75 Browser View

Window Help  Search (Ctrl+Q) P

~ b UISExpress ~ ¢, - 4 -
1S Express
1S Express
Meteo2Azure

Azure Dev Spaces

Snapshot Debugger

Web Browser (Firefox)
Seript Del ing (Disabled)
Browse With...

Meteo2Azure Properties...
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MNna to debugging tng WEB edappoyng, n Swadikacia eivat n idia pe tnv API
edappuoyn, pe t dadopad Ot eneldry n WEB edappoyn €xeL mpoéoPaon otn database n
omoio avrkel otnv APl edappoyn, TpEMeL va ekteholvtal Kol oL SUo edappoyEg
Tautoxpova. Mo va yivel auto mpémel va enmtAéEoue oav Startup project kat ta Svo. Mo va
yivel auto, emléyoupe pe Seil kKAk To Solution oto Solution Explorer, kat petd emAéyoupe

Set Startup Projects (Ewkova 76).

Build Solution

Rebuild Solution

Clean Solution

Analyze and Code Cleanup
Batch Build...

Configuration Manager...

Manage NuGet Packages for Solution...

Restore NuGet Packages

Configure Continuous Delivery to Azure...

Live Unit Testing

New Solution Explorer View

File Nesting
Calculate Code Metrics

Project Dependencies...

Project Build Order...
Add
Set Startup Projects...

Add Solution to Source Control...

Rename

Open Folder in File Explorer
Save As Solution Filter

Hide Unloaded Projects

Load Project Dependencies

Properties

Ctrl+Shift+B  Selution Explorer

w & -

Team Explorer

Properties

Meteo2Azure Solution Properties

o

(Name) Meteo2Azure

Active config Release|Any CPU

(Name)
The name of the solution file.

Alt+Enter

Ewkdva 76 Multitasking

Y10 mapdBupo mou Ba avoiel (Ewova 77), emAéyoupe Multiple startup projects
KOl OTN OUVEXELA OTOV TIivaka KATW amo tnv emhoyr, otn otnAn Action emiAéyoupe Start
Kal yLo ta SUo projects (Meteo2Azure kat WebPage).
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Solution 'Meteo2Azure' Property Pages ? X
N/A N/A Configuration Manager..
4 Common Properties O Current selection

Startup Project

Single startup project
Project Dependencies Osing DL

Code Analysis Settings Meteo2Azure
Debug Source Files . _
1> Configuration Properties ultiple startup projects:

Project Action
Meteo2Azure Start v
WebPage Start Y

Ewkova 77 Multiple startup projects

10.2 Database local management

Ytn ddon tng avamtuéng g edappoyng, UMOPoUUE va £XoUUE mpooPBacn otnv
local database péoca amo to Visual Studio. Amo to menu tou Visual Studio emiAéyoupe
View->SQL Server Object Explorer (Eikéva 78).

SOL Server Object Explorer
¢ i
¥ SOL Server
3 E (localdb)\MSSQLLocalDB (SOL Server 13

P il Projects - Meteo2Azure

Ewkova 78 Database Local Managment

Jtn ouvéxewo emdéyoups SQL Server, petd (localdb)\MSSQLLocalDB, petd
Databases kal otn cuvéxela smiléyoups Meteo2AzureContext n omoia sivat n Baon pag
TOTILKA OTOV UTIOAOYLOTH MaG. XTn ouvéxela emidéyoupe Tables kal Ba epdavictouv ol
THVOKEC TIEPLEXEL N Bdon pog. EmAéyoupe Tov dbo.DataFromSensors (Elkova 79) o omoiog
eival o mivakag Ye TIC LETPHOELS HaG.
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SQL Server Object Explorer
¢ i®
4 g'_i SQOL Server
4 B (localdb)\M55QLLocalDB (SOL Server 13.0.4001 - DES
4 o] Databases
Ml System Databases
4 @ Meteo2fzureContext-ed12f756-af7f-42b6-
4 ] Tables

Bl System Tables
> @l External Tables
B dbo._ EFMI grationsHistory

E dbo.DataFromSensors

Data Comparison...

stext-f7322071-

Properties

Ewkova 79 View dbo.DataFromSensors

Me 8e€l KALK TTAvw oToVv Ttivako pUmopoUpe va emidé€oupe View Data yia va Solpe
ta Sedopéva tou mivoka (Ewkova 80), View Code yia va SoUpe tov SQL Kwdika mou
dnuoupyel tov mivaka (Ewkova 81) kol View Designer yia va 6oUpe Tov designer tou
niivaka (Etkova 82).

dbo.DataFromSensors [Data] & X

Humidity WindSpeedK| dSpeedBF WindDirection RainMM
3 7 4
gspa : c c gspa c gspa
Hum2020 0 KM 0 3 0 Dir2020 ; 020 Deg2020
21 24
31 3
31
4
51
61
Humé1
Hum_61
Hum_50 Pres1020
50 1020
92 3
85 99 50 5 S 2 3
Hum=30 Presure=1000 KMH=40 Directon=NW Rain=1 Degrees=45

b

=]
F
b4

Rain63
Rain_0

Rain_0
0

zgEoe

Ewkova 80 View Data
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dbo.DataFromSensors.sql & X

4+ Update

@ No issues found Ln:16  Ch: 1 MIXED _ MIXED

Ewoéva 81 View Code

dbo.DataFromSensors [Design] & X
# Update  Script File:  dbo.DataFromSensors.sql
Name Data Type Allow Nulls  Default 4 Keys (1)

me |d 3

< |

Temperature nvarchar(MAX)
Indexes (0)

Foreign Keys (0)
Triggers (0)

< |

Humidity nvarchar(MAX)

a

AtmPressi nvarcha

< |

nvarchar(M

a

nvarchar(MAX)

<]

mvarcha

< |

nvarchal

| (localdb)\MSSQLLocalDB | DESKTOP-VKBMOPG\user | Meteo2Az

Ewkdva 82 View Designer

Amo tov SQL Server Object Explorer umopoUpe va amoktriocou e mpdofacn Kol o€
amopaKkpuopévee databases, motwvtog mAvw aplotepd oto mapdbupo Add SQL Server.
3tn ouvéxela Ba mpémnel va dwooupe tn SievBuvon tou SQL Server kal ta credentials yla
va ouvdeBouUpe.

10.3 Application deployment

Otav oAokAnpwBei n avamtuén kat to debugging pmopouue va k&voupe deploy tig
800 ASP .NET edappoyég oto Azure.
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10.3.1 API app deployment

EmAéyoupe mpwta 1o Meteo2Azure project (APl app) kot oto menu Build

eruhéyoupe Publish (Ewkova 83).

Meteo2Azure

a®

lution 'Meteo2Azure' (2 of 2 projects)

m: Package Manager

4 Add to Source Control = !Z
Ewkéva 83 Publish MeteoAzure

21N ouvéyela emtdéyou e Publish kal peta Start (Ewkova 84).

Meteo2Azure & X

Overview Publish

Connected Services Deploy your app to a folder, 1IS, Azure, or another destination.

Service References
Start

Publish

Continuous Delivery

Automatically publish your application to Azure with continuous delivery.

Ewkova 84 Start Publish MeteoAzure

Ztn enopevn 00o6vn (Ewkéva 85) mapakdtw, emhéyoupe App Service, Create New

Kal peta Create Profile.
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Pick a publish target

Import Profile.. Create Profile Cancel

Ewkdva 85 Create Profile IIS

MOAL natriooupe Create Profile, to Visual Studio Ba {ntrioetl Ta credentials tou
Azure account pag. MOAlc Ta Swooupe, otnv mapakdtw oBovn (Ewova 86) Sivoups ta
otolxeia to service. Adprivoupe to default name kat ota Resource Group kat Hosting Plan
emAéyoupe Kata mpotiunon Western Europe xau Free Plan (F1). Ztn cuvéxela 6e€la
emAéyoupe Create a SQL Database. >to mapdaBupo mou avoiyel Sivoupe Ta otolyeia mou
adopouv tnv database. MOALG OAOKANPWOOUE TNV KATOXWPENON TWV OTOLXELWV yla TNV
database.

Explore additional Azure services

Clicking the Create button will create the following Azure
resources

Ewkdva 86 Azure App Service settings
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- Azure SQL Database

Cr

Datab: nar

Cancel

Ewdva 87 Azure SQL Database settings

Metd Tic mapandavw pubuioslg, matape OK otnv 066vn tng SQL kat Create otnv
nponyouuevn 086vn tou App Service. To Visual Studio Ba dnuloupynoeL To app service Kal
tnv database oto Azure.

TNV ouvéxela emihéyoupe Eava Publish kat petd kdtw amoé to évopa Tou service
eruhéyoupe Edit (Ekova 88).

MeteoZAzure & X

Overview Publish
Connected Services Deplc app to a foldel ., or another destination.
Service References
EIVICE RETErEnce Meteo2Azure2020022: Web Deploy HE
Publish

Summary Actions

Deployme: e pendent &'

Ewkova 88 App Service

Y10 mopdBupo mou Ba avoifel BAEMOUUE TOl connection settings Tou service, OMwG
Tov server, To site name, ta username Kot password kat to destination URL. Ymapyxet
emniong éva Validate Connection button, e to omolo pnopol e va eAéyEoupe Tn cuvdeon
LLE TO service oto Azure.
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TN ouvéxela eTAEYOUUE oaplotepd Settings kal petda tn puBulon Databases.
EAéyxoupe OTL TOo connection string avadépetatl otn StevBuvon tng SQL database oto
Azure kal evepyomoloUpe To check box Use this connection string at runtime (Ewkova 89).

Publish ? *
@ Publish
R Meteo2Azure20200228113408 - Web Deploy *
Configuration: Release v
Target Framework: | netcoreapp2.1 <]
Deployment Mode: | Framework-Dependent v
Target Runtime: Portable v
v File Publish Options
~  Databases
Meteo2AzureContext

Use this connection string at runtime
Data Source=tep:meteo2azure20200228113408dbserver database.windows.net, 143
Entity Framework Migrations

<

« | Site Extensions Options

Ewkéva 89 Web Deploy 1

TN OUVEXElD, €TUAEYOUME akpBwe amd kKAtw tn pubuion Entity Framework
Migrations, eAéyyoue otL yLa Data Source €xeL tn StevBuvon tng SQL database oto Azure,
ka evepyomoloUpe to check box Apply this migration on publish (Ewova 90).

Publish

& Publish

? x

Connection Meteo2Azure20200228113408 - Web Deploy *

Configuration: Release

Target Framework:  { netcoreapp2.1

Deployment Mode: | Framework-Dependent

Target Runtime: Portable

<

File Publish Options
~ | Databases

B

Entity Framework Migrations
Meteo2AzureContext
Apply this migration on publish

Data Source=ts 281 i 14

~ | Site Extensions Options

e

Ewéva 90 Web Deploy 2

TN ouvéxela emiAéyoupe Save Kal kdvoupe Eavd publish to project. MOALg
ohokAnpwBel to deployment, to service kat o SQL server ekteAoUvtal oto Azure Kol
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avapévouv requests amd kamolov client. MmopoUpe va KAVOUUE SOKLUEG, €ite pe TNV
ebapuoyry consumer mou €xoupe o¢TLagel, eite pe to POSTMAN Onwg avaAubnke
vwplitepa.

10.3.2 WEB app deployment

MOAL ohokAnpwBel to deployment tng APl edappoyng, kavoupe tnv idla
Sladikaoia yia tnv WEB app.

EruAéyoupe yia Resource Group kat yio Hosting Plan ta iSia pe tnv APl edappoyn.

Yta Publish settings emiAéyou e yla Database kat yia Entity Framework Migrations
to (6l pe tnv APl epapuoyn. Eav elval keva, ta avtlypddouue anod ta settings tng API
edappoyng. Auto yivetal 81otL, to data context kat n database ivat kowa petagt twv API
kot WEB edappoywv, 0mwc avaAlBnke vwpitepa.

TéAog, emhéyou e Save Kat Publish.

Me tnv ohokArjpwon tou deployment kat tng WEB edappoyng, ektedouvtal oto
Azure kot ta &Uo services (APl kot WEB). Emiong ekteAeital kat o SQL Server pe tnv
database, otnv omola €xouv mpooPacn kalL Ta SV0 services. ITO onuelo Autod, n
gykataotacn tou cloud pépoug tou project £xet ohokAnpwOel kot to Raspberry pmopet
TA€ov va eTikowvwvel Pe to cloud API service yla TNV amooTtoAr Twv petpricewv. Emiong, o
XPNotng umopel amd évav browser tng emAoyng Tou va PBAEMEL TNV LOTOCEAISA pE TIg
HeTpnosLg amo to cloud WEB service.



Meteo Project Metewpoloylkog ITabuog 126




Meteo Project Metewpoloykog ZTabuog 127

BiBAoypapia

[1] Mustrated C# 7, 5th Edition, Daniel Solis and Cal Schrotenboer, Apress 2018
[2] ASP .NET Core in Action, Andrew Lock, Manning Publications Co. 2018

[3] Javascript in easy steps, 5th Edition, Mike McGrath, In Easy Steps Limited 2015
[4] Javascript and JQuery, 1st Edition, Jon Duckett, Wiley 2014

[5] Tutorial: Create your first ASP.NET Core App using Entity Framework with Visual
Studio2019
https://docs.microsoft.com/en-us/visualstudio/get-started/csharp/tutorial-aspnet-core-ef-
step-01?view=vs-2019

[6] Razor Pages with Entity Framework Core in ASP.NET Core - Tutorial 1 of 8
https://docs.microsoft.com/en-us/aspnet/core/data/ef-rp/intro?tabs=visual-
studio&view=aspnetcore-3.1

[7] Setting up a Raspberry Pi
https://docs.microsoft.com/en-us/windows/iot-core/tutorials/rpi

[8] Call a Web API From a .NET Client (C#)
https://docs.microsoft.com/en-us/aspnet/web-api/overview/advanced/calling-a-web-api-
from-a-net-client

[9] Code First to a New Database
https://docs.microsoft.com/en-us/ef/ef6/modeling/code-first/workflows/new-
database?redirectedfrom=MSDN

[10] Entity Framework Code First and ASP.NET Web API
https://blogs.msdn.microsoft.com/jasonz/2012/07/23/my-favorite-features-entity-
framework-code-first-and-asp-net-web-api/

[11] Create a REST APl with Attribute Routing in ASP.NET Web API 2
https://docs.microsoft.com/en-us/aspnet/web-api/overview/web-api-routing-and-
actions/create-a-rest-api-with-attribute-routing

[12] Attribute Routing in ASP.NET Web API 2
https://docs.microsoft.com/en-us/aspnet/web-api/overview/web-api-routing-and-
actions/attribute-routing-in-web-api-2



https://docs.microsoft.com/en-us/visualstudio/get-started/csharp/tutorial-aspnet-core-ef-step-01?view=vs-2019
https://docs.microsoft.com/en-us/visualstudio/get-started/csharp/tutorial-aspnet-core-ef-step-01?view=vs-2019
https://docs.microsoft.com/en-us/aspnet/core/data/ef-rp/intro?tabs=visual-studio&view=aspnetcore-3.1
https://docs.microsoft.com/en-us/aspnet/core/data/ef-rp/intro?tabs=visual-studio&view=aspnetcore-3.1
https://docs.microsoft.com/en-us/windows/iot-core/tutorials/rpi
https://docs.microsoft.com/en-us/aspnet/web-api/overview/advanced/calling-a-web-api-from-a-net-client
https://docs.microsoft.com/en-us/aspnet/web-api/overview/advanced/calling-a-web-api-from-a-net-client
https://docs.microsoft.com/en-us/ef/ef6/modeling/code-first/workflows/new-database?redirectedfrom=MSDN
https://docs.microsoft.com/en-us/ef/ef6/modeling/code-first/workflows/new-database?redirectedfrom=MSDN
https://blogs.msdn.microsoft.com/jasonz/2012/07/23/my-favorite-features-entity-framework-code-first-and-asp-net-web-api/
https://blogs.msdn.microsoft.com/jasonz/2012/07/23/my-favorite-features-entity-framework-code-first-and-asp-net-web-api/
https://docs.microsoft.com/en-us/aspnet/web-api/overview/web-api-routing-and-actions/create-a-rest-api-with-attribute-routing
https://docs.microsoft.com/en-us/aspnet/web-api/overview/web-api-routing-and-actions/create-a-rest-api-with-attribute-routing
https://docs.microsoft.com/en-us/aspnet/web-api/overview/web-api-routing-and-actions/attribute-routing-in-web-api-2
https://docs.microsoft.com/en-us/aspnet/web-api/overview/web-api-routing-and-actions/attribute-routing-in-web-api-2

Meteo Project Metewpoloylkog ITabuog 128

[13] Action Results in Web API 2
https://docs.microsoft.com/en-us/aspnet/web-api/overview/getting-started-with-aspnet-
web-api/action-results

[14] Tutorial: Build an ASP.NET app in Azure with SQL Database
https://docs.microsoft.com/en-us/azure/app-service/app-service-web-tutorial-dotnet-

sgldatabase

[15] Tutorial: Migrate SQL Server to a single database or pooled database in Azure SQL
Database offline using DMS
https://docs.microsoft.com/en-us/azure/dms/tutorial-sql-server-to-azure-sql

[16] Code First to a New Database
https://docs.microsoft.com/en-us/ef/ef6/modeling/code-first/workflows/new-database

[17] BME280Combined humidity and pressure sensor datasheet v1.3, Bosch Sensortec
2016

[18] MCP3422 18-Bit, Multi-Channel AX Analog-to-Digital Converter with
12C™ Interface and On-Board Reference datasheet, Microchip Technology Inc. 2009

[19] Weather Sensor Assembly p/n 80422 datasheet, Argent Data Systems

[20] Complete Raspberry Pi Weather Station
https://www.instructables.com/id/Complete-Raspberry-Pi-Weather-Station/

[21] Raspberry Pi Weather Station — Part 2
https://www.bc-robotics.com/tutorials/Raspberry-pi-weather-station-part-2/

[22] Build your own weather station
https://projects.Raspberrypi.org/en/projects/build-your-own-weather-station

[23] 10 Chart.js example charts to get you started
https://tobiasahlin.com/blog/chartjs-charts-to-get-you-started/#2-line-chart



https://docs.microsoft.com/en-us/aspnet/web-api/overview/getting-started-with-aspnet-web-api/action-results
https://docs.microsoft.com/en-us/aspnet/web-api/overview/getting-started-with-aspnet-web-api/action-results
https://docs.microsoft.com/en-us/azure/app-service/app-service-web-tutorial-dotnet-sqldatabase
https://docs.microsoft.com/en-us/azure/app-service/app-service-web-tutorial-dotnet-sqldatabase
https://docs.microsoft.com/en-us/azure/dms/tutorial-sql-server-to-azure-sql
https://docs.microsoft.com/en-us/ef/ef6/modeling/code-first/workflows/new-database
https://www.instructables.com/id/Complete-Raspberry-Pi-Weather-Station/
https://www.bc-robotics.com/tutorials/raspberry-pi-weather-station-part-2/
https://projects.raspberrypi.org/en/projects/build-your-own-weather-station
https://tobiasahlin.com/blog/chartjs-charts-to-get-you-started/#2-line-chart

