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ATTayopeUETal N AvTIypa®n, atmodrikeuon kal dlavoun TNG TTapouoag epyaaciag, €
OAOKAAPOU 1 TUAPATOG QUTAG, YIO EUTTOPIKO OKOTTO. EmTpémerar n avarumwon,
atrolrikeuon Kai diavour yia OKOTIO PN KEPOOOKOTTIKO, EKTTAIOEUTIKNAG I €PEUVNTIKAG
QuUONG, UTTO TNV TTPOUTTOBECN va ava@EépeTal n TNy TTPOEAEUONG Kal va dlaTnpeiTal To
TTapdv Prvuua. EpwtiuaTta TTou agopouv Tn XPrion Tng epyaciog yia KEPOOOKOTTIKO
OKOTTO TTPETTEI VA ATTEVBUVOVTAI TTPOG TO OUYYPAPEQl.

O1 amrOWeIg Kal Ta CUPTTEPACUATA TTOU TTEPIEXOVTAI OE AUTO TO £YypaPO EKPPACOoUV
TO OUYYPA®EQ KAl OEV TIPETTEI VA EPUNVEUBEI OTI AVTITTIPOOWTTEUOUV TIG ETTIONUES BEOEIG
Tou EBvikou MeTtodiou NoAuTexveiou.



MepiAnyn

Tig TeAeuTaieg OekaeTieg, TTapdAAnAa e TN paydaia avartugn Ttou KAGdOu Tng TeXVOAOyiag,
TTapatnpeital aloonueiwntn €EENIEN Kal OTIG EEUTTVEG OUOKEUEG, OTTWG Ta €CuTTva POoAdyIa, Ol
otroieg  OI1EI00U0UV OAOEVa Kal TTEPICCOTEPO OTNV KABNUEPIVOTATA POG. AVAUESQ O€ TTOIKIAEG
duvaTéTNTEG TTOU TTPOCPEPOUY, Ta £Eutva poAdyla CUAAéyouv live dedopéva yia Tn CwTIKA
KOTAOTOON TOU XPNOTN ME OKOTIO TNV TTAPAKOAoUONnon Tng Tropeiag katd tnv didpKela TNG
aBANTIKAG dPaOTNPIOTNTAG, TNV AVIXVEUON QTUXNMATWY, TV €yKaIpn €vNUEPWON TOU YIATPOU,
aAAG Kal TNV ouvex MEAETN evog aaBevh. 'ETol, o1 peydAeg TEXVOAOYIKEG ETAIPEIEG EXOUV OTPOQEI
oTnNV TTapaywyr TETOIWV POAOYIWV TTOU, HECOW Twv aliobnmhpwyv TTou diaBéTouv, divouv Tnv
duvatéTNTa AVATITUENG £QAPUOYWYV TTOU TTAPAKOAOUBOUV TIG CWTIKEG eVOEIEEIC TOU XPAOTN Kal
Byadouv Ta KATAAANAQ CUPTTEPACHATA. ZTO TTAQICIO AQUTO, N TTAPOUCA SITTAWUATIKI) OTOXEUEI OTAV
avatTuén autoévoung epapuoyng yia 1o Apple Watch Series 7 kataypd@el Toug Kapdiakoug
TTaApoUg, TNV petaBAntétnTa Toug (HRV), kKaBwg kal 1o Too000TO 0{UYyOVOU OTO aiua JE TNV
BonBecia Twv I8IKWV a1IoBNTAPWV TTOU BIABETEI O CUYKEKPIUEVOS TUTTOG POAOYIOU. 2Tn CUVEXEID TA
oedopéva autd, atéAvovtal oto Cloud, 6TTou UTTOKEIVTAI O€ CUYKEKPIPEVN ETTECEPYOTIQ UE OKOTTO
TNV EvNUEPWON TOU XPNOTN OXETIKA ME TNV TToOIOTNTA Twv HETPAOEWV Tou. [lapdAAnAaq,
dnuIoupynRdnke 10TO0EAIdO OTNV OTTOIO ATTAOI XPOTEG KAl ETTAYYEAUATIEG OTO XWPO TNG UYEiag
MTTOPOUV va ETTIBAETTOUV TIG AAPPBAVOUEVES UETPROEIG.

210 TTPWTO KEPAAAIO, avaAuovtal Ta epyaAeia AOYIOPIKOU TTOU XPNOIMOTIOINONKav yia Tnv
ekrovnon NG OImAwpaTiKAG. Mo  ouykekpiyéva, oTnv apxry TTPORBAAAOVTAl TA  TEXVIKA
XOPAKTNPIOTIKA TOU POAOYIOU KAl OTNV CUVEXEIQ YIVETAI ava@opd OTIG YAWOOES TTPOYPAUUATIOUOU
Swift, JavaScript ka1 React, kaBwg¢ kai gto Xcode 1Tou pag Boridnoe oTnv TTPOCOUOoIWaN TNG
e@apuoyng Tou poAoyiol. Tautdxpova, TTapoucialovial CUVOTITIKG ol BIBAIOBRKEG TTOU
TTEPIEXOVTAI OTOV KWAIKA KAl Ta KUpiapxa TTAeovekTriuaTta Tou Trapoxou Cloud trou eTIAEXBNKE.

2710 OeUTEPO KEPAAQIO, AVOAUETAI O OTOXOG TTOU €XEI N AVATITUEN TNG OUYKEKPIUEVNG EQAPUOYAG
KAl ETTIONUAIVETAl N EAAEIPN TTOU £PXETAI EKEIVN va KaAUWelL. ‘ETOlI, yiveTal OUVOTITIKI TTapoucioon
TwV 0edOUEVWYV TTOU aTTOBNKEUEl, TOU TPOTTOU ETTECEPYATIAG TOUG, TNG agiag TOUG OTNV IATPIKNA,
KaBWG Kal Twv duvaTtoThTWV HIa TETOIOG EQAPUOYAG.

To TpiTo KEQPAAQIO €0TIACEI OTNV OPXITEKTOVIKA Kal oTnv peBodoAoyia avdamTuéng Kwdika TTou
akoAouBnBnke. ‘Emerra, egnyeital n olvdeon TNG €QapPOyYNg WE TNV 1I0TOCEAIda Kal TO PJOVTEAO
agIoAdYyNoNG TwV PNETPAOEWY TOU XPAOTN, KABWG Kal 0 TPOTTOG TTAOrYNONG OTIG EQAPUOYEG. TEAOG,
YivVETQI IO €KTEVAG TTapouciacn Tou KOOTOUG TOU £pyo KAl ava@épovTal VAANAKTIKOI TPOTTOI
uAoTToinong, €TTIAEYoVTAG DIAPOPETIKA EpYAAEia KAl YAWOOEG TTPOYPAUUATIOUOU.

210 TETAPTO KEPAAAIO, akoAouBei avadAuon Twv BaAcIKWY AEITOUPYILOV TOU KWOIKA TTou
uAoTTOINBNKE, TOOO yIa TNV AVATITUEN TNG EQAPUOYRS OTO POASI, 600 Kal TRV oUvOEDNG TNG UE TO
Cloud. ETriong, mapouciadetal 0 KwOIKAG TNG 10TooeAidag TTou OUAAéyel Ta Oedouéva, Ta
TTPoBAAAEl kKal SlaxelpideTal TOUG XPOTEG KA TOUG ETTAYYEAUQTIEG UyEiag. [NiveTal avag@opd Kal oTov
KWOIKA TOU UTTOAOYIOTIKOU POVTEAOU TTOU TTPORAETTEI AV OI HETPACEIG Eival ATTODEKTEG.

210 TTEUTITO KEPAAAIO oUVOWICovTal Ta CUPTTEPACUATA TA OTToia avTAROnKav atmod Ta evoiGuETa
oTAdIa eKTEAEONG TNG DITTAWMATIKNG £pyaoiag. ETriong, eUTTePIEXOVTAI TIPOTACEIG YIA JEAAOVTIKEG
XPAOEIG KAl TTPOEKTACEIG VOGS TETOIOU €pYOU Kal T {nTAMATA TTPOG £TTIAUCH.

AEEe1g KAEI1O1A

‘E€uttvo poAdI, autdvoun eapuoyr, Apple Watch Series 7, aiobntipeg, ofuyovouétpnon,
MeTABANTOTNTA KapdIakwy TTaAPWY, Kapdiakoi TTaApoi, Firebase, Swift, JavaScript, Cloud, fdon
oedopévwy, Cloud Functions, Authentication, uttoAoyioTiké povTéAo, I0TooEAIDQ.



Abstract

During the last decades, along with the accelerating development of technology, there has been
remarkable progress relating to smart devises, such as smart watches, which are being more and
more used in daily life. Among a variety of possibilities offered, smart watches collect live data
regarding user’s vital situation aiming at checking on their course during sports activity, accident
detection, timely notification of the doctor, as well as continuous observance of a patient. As a
result, technology companies are focusing on the production of such watches, which, through the
right type of sensors, allow Tne development of applications that follow users’ vital indicators and
reach relevant conclusions. In this context, the objective of the present thesis is the development
of an Apple Watch Series 7 autonomous application aiming at measuring the heart rate, the heart
rate variability (HRV) and the oxygen saturation, through specific sensors embodied in the watch.
Subsequently, this data is uploaded to Cloud, where it is subjected to specific processing, in order
to inform the user about the quality of the measurements received. At the same time, a website
was created where both the user and health professionals can monitor the measurements taken.

In the first chapter, the software components used in the current study are analyzed. More
specifically, the technical characteristics of the watch are presented; following that, there is a
reference to programming languages Swift, JavaScript and React, as well as to Xcode program,
which helped in simulating the watch application. At the same time, the basic libraries contained
in the code we developed and the advantages of the Cloud provider we used, are briefly
presented.

In the second chapter, we analyze the purpose of developing this specific application through the
prism of the need which it is supposed to address. In this way, a brief presentation of data that
the application saves, their processing, their value in medicine, as well as, the capabilities of such
an application is made.

In the third chapter, there is focus on the architecture applied and in code development
methodology. There is a presentation of the connection of the application in question to the web
site and the evaluation model of the user's data as well as how to navigate through the
applications. In addition, the basic cost of the project is highlighted. Alternative ways of
implementation are mentioned, through the selection of a variety of tools and programming
languages.

In the fourth chapter, there is an analysis of the basic operations of the code that was created,
regarding both the development of the watch application and its connection to Cloud. Moreover,
the code of the web site is presented, that collects data, projects them, and at the same time
manages both users and health experts. There is also a reference to the code of the
computational model, which defines whether the user's data lie within the range of normal
indications.

In the fifth chapter there is a summary of the conclusions reached through all the intermediary
stages of this dissertation. There is also reference to future use cases and expansions of such a
project including problems which need to be resolved.

Key words

Smartwatch, standalone application, Apple Watch Series 7, sensors, oxygen saturation,
heart rate variability, heart rate, Firebase, Swift, JavaScript, Cloud, Realtime Database,
Cloud Functions, Authentication, computational model, website.
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Aiota AKpwVUNiwv

HRV: Heart Rate Variability — MetaBAntétnTa Kapdiakwyv MaAuwyv
GB: Giga Byte

GHz: Giga Hertz

LED: Light-Emitting Diode

RAM: Random Access Memory

GPS: Global Positioning System
GLONASS: Global Navigation Satellite System
QZSS: Quasi-Zenith Satellite

LLVM: Low Level Virtual Machine

WWDC: Worldwide Developers Conference
Inc: Incorporated

IDE: Integrated Development Environment

macOS: computer operating system (OS) for Apple desktops and laptops
iOS: iPhone Operating System
watchOS:  operating system designed specifically for the Apple Watch wearable

device
tvOS: operating system that runs on the 4" and 5" generation Apple TV digital
media player
GUI: Graphical User Interface
NoSQL: Non Structured Query Language
API: Application Programming Interface
SaaS: Software As A Service
PDF: Portable Document Format
JSON: JavaScript Object Notation
SDNN: Standard Deviation of NN intervals
XATT: Xpovia ATTo@pakTikr NveupovoTraBeia
ARDS: Acute Respiratory Distress Syndrome
HTML: Hypertext Markup Language
CSS: Cascading Style Sheets
ul: User Interface
CORS: Cross-Origin Resource Sharing
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1. TexvoAoyika Méoa kai EpyaAegia

1.1 Eilcaywyn

Ta teAeuTaia déka xpovia TTapartnpeeital aiodnTr dicioduon Twv EEUTTVWY CUOKEUWY OTN
(wn Tou avBpwTrou. ATTO smartphones Kai TNAEOPAOCEIG PEXPI KOl ECUTTVA WUYEIA, Ol
OUOKEUEG QUTEG  yivovTal OAoéva  Kal TTEPIOCOOTEPO  AVATIOOTIOOTO KOWMATI  TNG
KaBnuepivotnTag. Mia katnyopia autwyv atroTeAouv Ta £EUTTVaA POAdyIa, Ta OTToia TOV
TEAEUTAIO KaIPS PaiveTal va €Xouv augnuévn xpron kal ¢ATnon Kabwg Kal Eva OUVEXWGS
OIEUPUNPEVO PACHA DUVATOTATWY TTOU JTTOPOUV VA KOAUTITOUV «AVUTTAPKTEG» PEXPI TwPA
avaykeg Tou avBpwrtrou. Ta smart watches d108éTouv aioBnTPES yia TNV PETPNON
OWHATIKWVY PEYEBWYV, €CWTEPIKWVY TTAPAYOVTWY, OTTWG N BepUoKpaTia, TO UWPOUETPO, N
PWTEIVOTNTA  KABWG Kal Tn duvaTtdTnNTa CUVOEDNG KAl ETTIKOIVWVIOG, yéow Bluetooth ry
d1adIKTUOU, YIa TNV avTaAlayn Kal a1roBrnKeuon deB0OUEVWV O€ TTPAYHATIKO XPOVO.

21N onuePIV €TTOXN, TTOANOI AvBpwTTOl ETTIBUPOUV Va €XOUV PIa KAAUTEPN €IKOVA TNG
owpaTikAg Toug KatdoTtaons. O1 cuvexwg evaAlaooduevol pubuoi CwNAg, Kabwg Kal ol
TTOAUBIAOTATEG dPACTNPIOTATEG TNG KABNUEPIVOTNTAG ETTIPEPOUV AANAYEG OTN CWHATIKA
KAl WUXIKI KATAoTaon Tou avlpwTtrou, ONMIOUPYWVTAG TNV QVAYKN MIAG TOKTIKNAG
TTAPATAPNONG TWV AAAAYWYV KAl TOV TTPOCOIOPICHO TWV TTAPAYOVTWY TTOU TIG TTPOKAAOUV.
2.€ auTn TNV avaykn ta smart watches kai 1Mo ouykekpipgéva 1a Apple Watches, diaBétouv
TO amapaitnTo hardware kai AoyIOHIKO yia va TTapAgouv pia OAOKANPWHEVN EPTTEIPIO
XPNnoTn. AvaAuTikotepa, To Apple Watch ptropei va TTapel HETPROEIS KAPBIaKWY TTAAPWY,
ouyovou, dedopéva yia TNV TToI0TNTA UTTVOU, NAEKTPOKaPdIoypd@nua, divovTag £ueacn
oTnVv akpiBeia kal TaxutnTa ANYns Twv OeO0PEVWV.

1.2 To é§utrvo poAd1 Apple Watch Series 7

1.2.1 Nevika

Kupiapxn 6€on yia Tnv eKTTOVNON TNG TTOPOUCAG £pYATiag £xel N oUANOYH Twv BIOTIKWV
oedopévwy Tou XpAOoTN. MNa Tov OKOTTO auTd ETTIAEXTNKE N AVATITUEN YIOG EQAPUOYNG O€
¢EuTTVO POAGI TO OoTTOIO B BI0BETEI TOUG ATTAPAITNTOUG AICONTAPES Kal ETTITTAEOV gival yia
OUOKEUN QOopNTH TTOU APKETOI AvOPWTTOI OTIG HEPEG PAG ETTIAEYOUV va Qopouv. ApXIKA,
MeAETHBNKavV Ta SlaBéoiya oTnv ayopd £Euttva poAdyia KaBwg Kal o duvaTOTNTEG TTOU
TTPooPEPEl TO KaBEva. H avalritnor TTou TTpayuaToTToIindnke, odrynoe otnyv £TTIAOYHA TOU
Apple Watch Series 7, kaBwg €xel ApKETA TTAEOVEKTAPATA O€ OUYKpPION PE AANa aTTd
AVTAYWVIOTPIEG €TAIPEiEG Kal Tautoxpova, n Apple d10B€tel pia gupgia KovoTnTa
TTPOYPAUMATIOTWY, OTTOU KATTOI0G WTTOPEi va atreuBuvBei kar va Adper BornBeia. To
OUYKEKPIMEVO POAGI , uttooTnpidel TO AoyIouIKG TeAeuTaiag yeviag WatchOs 8 kai €xel
TTpoofBacn oto App Store divovrag Tnv duvaTtdTNTa EYKATAOTAONG EQAPUOYWV.
Tautdxpova, d1aBETel UPNAAG akpiBeiag aloBNTAPES yia TNV PETPNON TwV KAPDIOKWY
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TTAAJWY, TOV UTTOAOYIONO TNG METABANTOTATOG TOUG, Kal €TTiong, ME Tnv Pondeia
OKTIVOBOAIWV UTTOPEI KAl JETPA TO TTOCOOTO 0EUYOVOU OTO aila.

1.2.2 AioBnTRpEg

TNV TTOPAKATW €IKOVA aTTEIKOVI(oVTal O1 aloOnTrpeg Tou poAoyiou (1). Mo ouykekpiyéva,
TO POAOI OI0BETEl TPEIG OTITIKOUG Kal €va NAEKTPIKO a1oBnTApa KAPSOIOKWY TTAAPWY,
ageEAEPOUETPO KAl YUPOUETPO VEQG YEVIAG, KABWGS Kal ¢wTOdIOdOUG YIA TN YETATPOTIA TNG
OKTIVOBOAIAG wTOG 0 NAEKTPIKG OMua.

Band release
button

Electrical heart sensor

Speaker/air vents

Blood oxygen sensor and
optical heart sensor

Band release
button

Eikéva 1 Aiobnripeg Apple Watch Series 7

1.2.3 Aiadikaoia ARYng NETPAOEWV
1.2.3.1 Kapdiakoi lNaAuoi

O otmikég a1o8nTARPag kapdidg oto Apple Watch xpnoipotroiei texvoAoyia mou BaacileTal
otnv akdAouBbn atmrAf Aoyikf: To aipa gival KOKKIVO yiaTi avTavakAd To KOKKIVO Qwg Kal
armoppo®d 1o TTPdcivo ewg. To Apple Watch xpnoigotroigi mmiong, mmpdoiva ¢wta LED
0€ OUVOUOOPO ME QWTOdIOdOUG YIa va aVIXVEUEI TNV TTOOOTNTA QiNOTOG TTOU PEEI OTOV
KapTrd ava maoa oTiypr. Otav n kapdid XTUTTd, N POr| TOU QiuaTog OTOV KAPTTO, ETTOPEVWG
Kal N ammoppd@non Tou TTPAcivou QwTog, ival ueyaAuTepn. MeTagu XTUTTWV TNG KapdIAg
N pon €ival JIKPOTEPN.

AvaBooBrivovtag ta @wTta LED ekatovtddeg @opéc 1o deutepOAeTTTo, TO Apple Watch
MTTOPEi va uTToAoYioel ToV KapdIako TTaANO. ETTITTAEOV, 0 OTITIKOG a1oBNTAPag KapdIAG EXEI
oxedlaoTei yia va avtiotadpiel Ta xaunAd emiTeda OnfpoTog augdvovtag TO00 TN
QwTtevoTnTa Twv LED 600 kai Tov puBud derypatoAnyiag. O otrmikdg aiodntApag kapdidg
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MTTOPEI ETTIONG VO EKTTEUTTEI UTTEPUBPO PWG. AuTr) Tn AsiToupyia xpnoipoTrolei To Apple
Watch 6tav pyetpd tov kapdiokd puBud oTO TTAPACKAVIO Kal yia €100TTOINCEIG KAPOIaKOoU
pubuou.

1.2.3.2 Oéuyovouérpnon

210 Apple Watch Series 6 kai Series 7, o omTKOG aioBNTipag Kapdidg EXel
ETTAVAOXEDIOOTEI yIO va TTPo0BEcEl duvaTOTNTEG PETPNONG TOUu o&uyovou oTo aipa. O
a100nTAPAg oguydvou aiaTog €ival EVOWUATWHEVOG OTO TTiow PEPOG Tou Apple Watch.
XPNOIYOTTOIE TEOOEPIG OPADEG KOKKIVWYV, TTPACIVWY Kal UTTEpUBpwyY @wTwyv LED kai
TEOOEPIG PWTOBIOOOUG, CUOKEUEG TTOU HETATPETTOUV TO PG O€ NAEKTPIKO peupa. Ta owTta
AGuTTOUV OTO AIHOPOPA aAyyeEid OTOV KOPTTO KAl OI QwTOdI0d0I PETPOUV TTOCO QWG
avartrndd Triow.

1.2.3.3 'upooKOTTEIO KAI QI06BNTNPAS ETITAXUVONS

H eCaywyr dedopévwv atrd To afeAepOUETPO KAl TO YUPOOKOTTIO yia TNV TTApPOXN
TTANPOPOPIWV O€ TIPAYHATIKO XPOVO gival €1TioNG €QIKTH. [Na TTapadsiyua, gival duvatr n
emmeéepyaoia Twv dedopévwy Kivnong yia va petpnBei 1o emmiredo dpacTnEIdTNTAG TOU
XPNOTN KAl va KOTaypa@ouv CUYKEKPIPEVOI TUTTOI Kivnong, OTTWG AUTEG TWV XEPIWV TTOU
yivovTal kata Tn didpkela piag rpotrovnong. To Apple Watch emitpérrel Tnv rpooaon o€
dedopEva alIoONTAPWY KAl yIa JEYAAUTEPEG XPOVIKEG TTEPIODOUG.

1.2.4 Texvika xapaktnpioTikd Apple Watch Series 7

MapdAAnAQ, Eva AANO TTAEOVEKTNA TOU CUYKEKPIPEVOU TUTTOU POAOYIOU Eival TO AOYIOHIKO
WatchOS 8 trou utroaTtnpilel. To poAdi €xel évav TayxuTarto dirupnvo 64-bit ere€epyaotn
Apple S7 tou evowpatwvel GPU, 32 GB flash memory, Bluetooth 5.0, 1 GB RAM, 802.11
b/g/in 2.4 ka1 5 GHz WiFi kabwg kai dopugopikd eviomopd Béong (GPS, GLONASS,
Galileo, QZSS). O 1oxup6g eTTECEPYAOTAG TOU POAOYIOU O€ CUVOUAONO PE TNV TTPOCRaoN
oto App Store, divel TRV duvaTOTNTA OTOV XPrOTN VA KATERACEI EPAPUOYEG Ol OTTOIEG
ETTIXEIPOUV OUOKOAQ Kal aTTaITnTIKG £pya. (2)

1.3 Swift

21N ouvéxela, avalntibnkav Ta KatdAAnAa epyaAcia yia Tnv avamTugn €Qapuoyng o€
Aeiroupyiké WatchOs 8. O1 epappoyég autég avatrtuooovTal o€ Swift. MNpokeiTal yia pia
QVTIKEIMEVOOTPEPN YAWO OO TTPOYPAUMATIONOU YEVIKAG XPrOoNG, TTOU avaTTTUOCETAl OTTO
TNV Apple Inc. Kal TNV KoIvoTnTa avoixTou Kwolka. KukAopdpnoe yia TTpwTn @opd TO
2014, oto Maykoopio 2uveEdpio lMpoypapuariotwv WWDC, wg avTikaraoTarng tng
TTaAa1dTEPNG YAWOOAG TTpoypappaTiopou NG Apple Objective-C, kaBuwg n TeAeuTaia RTav
AMETARANTN aTTO TIG APXEG TNG OekaeTiag Tou 1980 kai dev €ixe ouyxpoveg duvaroTnTeg. H
Swift ouvepyadetarl ye Ta TAaiola Cocoa kai Cocoa Touch Tng Apple kai pia Bacikn TTTuxn
TOU OXedlaopou TG Swift ATav n duvardTnTa dIAAEITOUPYIKOTATAG PE TO TEPACTIO CWHA
TOU uTTapxovTog Kwdika Objective-C tTou avatrtuxOnke yia Ta 1poiovta tng Apple Tig
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TTPONYOUMEVEG DeKAETIEG. Eival xTiIopyévo pe 1o TTAQiolo petayAwTtTiotr) LLVM avoixtou
KWOIKa Kal €xel oUUTTEPIANYBEI oTo Xcode atrd Tnv ékdoaon 6, TTou KukAopopnaoe 1o 2014.
2116 TTAaTQOppES TNG Apple, xpnoiyoTrolei Tn BIBAIOBAKN xpovou ekTéAeong Objective-C,
emrpémrovrag C, C++, Objective-C kai Swift code yia ekTéAeon o€ éva TTpoypaupa. (3)

1.4 Xcode

ATtTapaitnTo TTPOYPAPUA YIO TNV QVATITUEN TETOIWV €£QAPUOYwWY, gival To Xcode TTou
d1aTiBeTal pOVo o€ CUOKEUEG IOS Kal TTEPIEXEI OAQ TA ATTAPAITNTA EPYAAEIA YIa VA UTTOPECEI
va TTpoypaupatiosl kaveic oe TepIBAAAov Swift. To Xcode eival To oAokAnpwpévo
TepIBAAov avatrtuéng (IDE) tng Apple yia macOS, T1Tou XpnoIdoTToIEiTal yia TnV
avamTugn Aoyiopikou yia macOS, i0S, iPadOS, watchOS kai tvOS. KukAo@opnoe apxIka
oTa T€An Tou 2003. n TeAeuTaia oTaBepr £kdoaon €ival n ékdoon 13.4, TTOU KUKAOQOPNOE
oTig 16 Mdiou 2022 kai gival diaBéoiun péow Tou Mac App Store dwpedv yia XProTeG
macOS Monterey. O1 eyyeypaupévol TTPOYPAPUATIOTEG MUTTOPOUV va KAvouv Afyn
EKOOOEWV TIPOETTIOKOTINONG KAl TTPONYOUUEVWY €KOOCEWV TNG OOUITOG HMECW TOU
lotoToTTou Tou Apple Developer. To Xcode TrepIAaupavel epyoAgia ypaPPNAG EVTIOAWY
(Command Line Tools ) yéow Tng epapuoyng Terminal oto macOS. Mtropouv £1Tiong va
An@Bouv kal va gykataoTabouv xwpig 1o GUI. Ztnv TTpdén 1o Xcode xpnOIYoTToIEiTAl VIO
10 build TnG epapuoyns pag oe Apple Watch kai yia o emulation Tou Apple Watch gvtog
Tou MacOS yia Adyoug TTPOKTIKOTATAG KAl TTAPAYWYIKOTNTAG OTNV AVATITUSN KAl oTnV
QVTIMETWTTION TWV EPPAVICOPEVWYV TTPOBANUATWY. MIa YEVIKY HOP@r) TOU TTAPOUCIACETAI
oTNV TTAPAKATW EIKOVA.

Hello, Developers! ‘

Eikéva 2 To mepiaArov Tou Xcode
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1.5 Firebase — Realtime database - Authentication

1.5.1 MNevika

H Realtime Baon dedopévwy Tou Firebase cival pia utrnpeaia tng Google TTou €MITPETTE
TN dnuIoUpyia £QAPPOYWV ETMITPETTOVTAG TNV Ao®aAr TTpooBacn otn Bdon dedouévwy
arreuBeiag armd Tov KwodIka atrd TNV TTAeupd Tou client. AKOPa Kal EKTOG ouvdeong, Ta
OupBAavTa o€ TTPAYUATIKO XPpOVO OUuvEXICOUV va EVEPYOTTOIOUVTAI, WOTE OTAV N CUOKEUN
ETTAVOKTAOEI TN OUVOEoNn, N PAon Oedopévwy Ouyxpovilel TIG AANAYEG TwV TOTTIKWV
OEQOUEVWV UE TIG ATTOUAKPUOUEVEG EVNHEPWOEIG TTOU TTPAYHATOTTOINONKAV evw O client
ATAV €KTOG OUVOEONG, OUYXWVEUOVTOG autopaTa Tuxov dievegels. MapdAAnAa, n xprion
NG utinpeoiag Authentication diao@alicel 611 n TTpdéoPacn ota dedopéva Ba yiveral
QTTOKAEIOTIKA OTTO €YKEKPIYMEVOUG XPAOTEG. Me autd Tov TpOTTO dnuioupyeital éva
oAOKANpwHEVO TTEPIBAAAOV yIa TOV TTPOYPANMATIOTH OIEUKOAUVOVTAG OTnV dnuioupyia
VEWV EQAPUOYWV.

1.5.2 AuvatoTnTeg

H Bdon dedopévwyv Tng Firebase mapéxel pia euéAkTn yAwooa kavovwv (Firebase
Realtime Databse Security Rules) n otroia xpnoiyotroigital yia Tov KaBopiouo Tou TpOTTou
d0uNOoNG TWV dedOPEVWV KABWG KAl TOU TTOTE ITTOPOUV va dIABaCTOUV ) va EyYPOPOUV.
H tmrapatmdvw duvatotnta otav evowpatwlei pe Tov €Aeyxo Ttautdtntag tng Firebase
(Authentication) divel Tnv IKavOTNTA OTOUG TTPOYPANMATIOTEG VO OPICOUV TO TTOIOG EXEI
TTPOCBacn, o€ TTola OEQOUEVA KAl TTWG YTTOPOUV va €xouv TTpdéofacn o€ autd. H Bdon
oedopévwyv oe TTpayuatikd xpovo eival NoSQL kal wg €k TOUTOU €XEl OIOQOPETIKEG
BEATIOTOTTOINOEIG KAI AEITOUPYIKOTNTA OE€ OUYKPION PE PIa OXETIOKY Baon dedopévwy. To
API Tng Bdong dedoEVWV E£XEI OXEDIAOTEI YIA VA ETTITPETTEI HOVO AEITOUPYIEG TTOU UTTOPOUV
va ekTeEAeaTOUV ypryopa. Autd Oivel Tn duvatdtnTa va dnuioupynBei pia eEQIPETIKN
EMTTEIPIO O€ TTPAYHATIKO XPOVO TTOU PTTOPEI VO EEUTTNPETHOEI EKATOUUUPIA XPAOTEG XWPIG
oupBIBacpoug oTnV avTaTmokpIon.

1.5.3 NMAgovekTAHATA

1.5.3.1 Realtime ouyypovioudg yia JSSON dedouéva

Mpokelmal yia pia Baon OedoUEVWY TTOU ETTITPETTEI TNV €yypaen Kal 1o didBacua
0edopévwy Pe atTAéG evTOAEG. Ta dedopéva atrobnkeuovtal o€ popery JSON tree kai €101

Q@AVETAI OTNV EUXEPEIA TOU TTPOYPANUATIOTA N d1IaudpPwaon TNG BACNS WOTE N avayvwon
Kdl N Eyypa®n va yivetal e atrodoTIKO TPOTTO.
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1.5.3.2 Zuvdeoiuornta ueTaél OUCKEUWYV

O ouyxpoviopdg o€ TTpayHaTikd XpOVo ETTITPETTEI OTOUG XPNOTEG TNV APECN KOl OXEOOV
TautOXpovn TIpOoPacn oTta dedopéva. To yeyovog autd  emTPETTEl  OTAV
TTpaydaToTTolIouvVTal AAAAYEG OTnV BACN a1t TNV €QApUOyr Tou poAoyiou va yivovTal
opaTtég aueca atrd v IoTooeAida.

1.5.3.3 Authentication

To Firebase Authentication oToxeuel va dIEUKOAUVEI TN dnUIOUPYIa ACPAAWY CUCTAPATWY
eAEyxou TAUTOTNTAG, BEATILOVOVTOG TTOPAAANAQ TNV EUTTEIPIO OUVOEDNG KAl EVOWUATWONG
yla Toug TeAIKOUG xpnoTeg. [Mapéxel pia Auon TtautdTNTag atmod AKpo o€ AKPO,
utToOoTNPICOVTaG Aoyapiacpoug email kal Kwdlkwv Tpoofacng, €AeyXo TAUTOTNTAG
TNAEQWVOU akoua kal ouvdeon péow Google, Twitter, Facebook kai GitHub. ‘Etol n
Eyypaen / Z0vdeon xpnoTwyv Kabwg Kal N €Eac@AAion TnNG TTPOCTACIag Twv guaicdnTwy
dedopEvwy yiveTal Eow TNG XPnong Tng BIBAI0BRkng Firebase Auth atmaAAdooovTtag Tov
TTPOYPANMATIOTH AaTTd Pia QUOKOAN Kal TTOAUTTAOKN dlgpyaaia.

1.6 Firebase — Cloud Functions

1.6.1 Nevika

To Google Cloud Functions cival éva serverless 1repIBAAAov ekTEAEONG yIa TN dnuIoupyia
kar Tn ouvdeon utmnpeoiwv Cloud. Me 1ig Cloud Functions divetal n duvarotnra
QVATITUENG  OTOXEUMEVWVY OUVOPTACEWV YIa TNV €EUTTNPETNON  AEITOUPYIWV  TTOU
oxeTiCovtal yg CUPBAvTA TTOU TTAPAyoVTal ATTO TNV UTTOdOoWN Kal TIG utTnpeoieg oTo Cloud.
O KWOIKAG TWV CUVAPTNOEWV TTAPEXETAI O POop@ry SaaS, dnhadr) ekTeAsiTal o€ éva
TTARPWG dlaxeipifopevo atmd 1T Google TePIBAAAOV, WOTE va PNV UTTAPXEl avaykn
TTAPOXNG UTTOOOUNG 1) avnouxiag yia Tn dlaxEipion servers.

O1 Cloud ouvapTtioeig TG Google utrooTnpifouv TTOANATTAEG YAWOOEG TTPOYPANUATIOUOU,
KaBwg Kal TN duvaTtdTNTa EKTEAEONG KAl OOKIUAG OE TOTTIKO TTEPIBAAAOV, YEYOVOG TTOU TIG
KaBIioTa @opnTéG Kal eTTekTAOIUES. H Google TTpoogpépel duo ekdooelg TTpoidvTwy: Cloud
Functions (1st gen), Tnv apxikn ékdoon kai Cloud Functions (2nd gen), pia véa ékdoon
TTou Bacifetal oto Cloud Run kai To Eventarc yia va trapéxel éva BeATiwpévo aUvoAo
duvarotiTwy. (4)

210 TAQiola TNG SITTAWMATIKAG XpnoipoTtroimenkav ol cuvaptroelg Cloud tTou TTapéxovral
otnv TAateopua Tou Firebase. Omwg ava@épbnke, TTpokeITal yia €va serverless
framework TTou eMITPETTEI TNV AUTOUATN EKTEAEON KWOIKA WG ATTOKPIOT O€ CUMPBAVTA TToU
evepyoTrolouvTal atrd TIg Asitoupyieg Tou Firebase kal Ta aimjuata HTTPS. H uAotroinon
TOU KWOIKA YiveTal o€ JavaScript ] TypeScript kai atmmoBnkeueTtal oto Cloud. EkTeAciTal o€
dlaxeipifouevo trepIBGAAov To otroio g xpelaleTal diaxeipion kal ouvthpnon server. Ol
ouvapTnoElg Xwpi¢ovtal o€ duo katnyopieg. H pwTtn civar HTTPS ocuvapTtroeig kal n
deuTepn background kal Ba avaAuBouv TTOPAKATW.
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1.6.2 Katnyopigg ZuvapTRoEwv
1.6.2.1 HTTPS Functions

Ta HTTPS Functions atroteAouv tnv mmpwTn Katnyopia Twv Google Cloud ouvaptriocwv.
O1 ouykekpipéveg ouvapTthoelg kahouvtal péow HTTPS requests. H uAotroinon toug
aKoAouBEei TNV TTapakdaTw dopn. (5)

exports.date = functions.https.onRequest((req, res) => {
/] ...
1)

Eikéva 3 lMapadderyua kAnong HTTPS function

To “req” avatrapioTd 10 request Kal TO “res” TO ATTOTEAEOUA TTOU ETTIOTPEPEI N
ouvapTtnon oto apxikdé HTTPS aitnua.

1.6.2.2 Background Functions — Cloud Event Functions

O1 ouvaptioeig auTég €xouv auTopartotroinuévn Aeiroupyia. o ouykekpipéva, n
AEITOUpYia TOUG EVEPYOTTOIEITAI ATTO KATTOIA OAAQYT) TTOU £XEI TTIPAYMOTOTTOINGET OTNn BAon
dedopévwy N og otroladnrote AAAn doun Tou Google Cloud. € avTtiBeon Pe TNV TTPWTN
KaTtnyopia, o1 background cuvapTtroeig dev Asitoupyouv ue HTTPS request. (6)

1.7 CocoaPods

To CocoaPods cival évag SIaxeIpIoTAG Twv €EAPTACEWY O€ ETTITTEDD E€QAPHOYNAS VIO
Objective-C kai Swift TTou TTapéxel pia TUTTIKA POP®RA yia Tn dIaxeipion €EWTEPIKWV
BiBAI0ONkwvV. H 1pwTtn dnudoia kKukAogopia Tou Eyive TNV 1n ZemrrepPBpiou 2011. To
CocoaPods eoTidlel oTn diavoun KWOIKA TPITWY KAl 0TV QUTOPATN EVOWUATWON TOUG O€
¢pya Xcode. Ta avaykaia yia yia e@apuoyr pods eykabioTavTal atrd Th YPOAUM EVTOAWYV
(terminal). Mg auTto Tov TpoTTO, ETTIAUEI TIG £€QPTAOEIS (TT.X. BIBAIOBAKEG) IO pIa EQapuoyn
Baoel TTpodlaypa@wy TTOU £XEl, YAUTWVOVTAG €TCI TOV TTPOYPAMMATIOTH ATTO TNV MN
QAUTOUOTOTTOINMEVN AVTIYPAPT APXEIWY KAl KWOIKA TTOU EVOEXOUEVWG va 0dnyroel o€ AdBn
Kl TTAPAAEIYEIG.

1.8 HealthKit

1.8.1 Baoikég apxég Tng HealthKit

To 2014, n Apple Trapouaiace Tn HealthKit TTapdAAnAa pe 10 iOS 8. H HealthKit €ival n
AUon NG Apple yia atroBrikeuon, diaxeipion kair koiv xprion dedouévwy uyeiag. H
BIBAIOBAKN QUTA, ETITPETTEI OTOUG TTPOYPAMMATIOTEG va dlaBdalouv Kal va ypa@ouv
dedopéva uyeiag o€ pia Baon dedopévwy, TNV oTToia dIaXEIPICETAI TO AEITOUPYIKO OUCTNUA.
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Eivar autovonto o6m autdé avoiyel €va  €upu  QACHO  QUVATOTATWY YIO TOUG
TTPOYPAPUATIOTEG. 'HON XINIAOEG £QAPUOYEG £XOUV evOwHaTWOEI 0TO TTEPIBAAAOV TNG
BIBAIOBAKNG auTAG, N oTroia avd TAKTA XPOVIKA OIacTAPATA €UTTAOUTICEl TO QACHA
duvaToTATWY TNG. (7)

1.8.2 AuvaroTnteg TnG HealthKit

H HealthKit ival kam TepIocodTEPO ATTO £vav AtTAd container yia a1ToBKEUON Kal KOIVH
xpron osdopévwy uyeiag. AT Tn PeEPIA Tou XPNOTN, €ival évag BOAIKOG TPOTTOG yIa TN
OUYKEVTPWOT Kal opyavwon OedOUEVWY TTOU OXETICOVTAI PE TNV UYEIQ, TN QUOIKN KAl
WUXIKA Tou Katdotaon. Ao Tn PEPIA TOU TTPOYPAMUOTIOTH, €ival pia TTAATQOPUA TTOU
uAoTrolei TN ouAAoyn) kai dlaxeipion OeOOPEVWYV UyEiag JE EUKOAO Kal BOAIKO TPOTTO.

1.8.3 Koivl xpRon dedopévwv

‘Eva atoé 1a Baoikdtepa xapaktnplioTikd Tng HealthKit ival n duvardtnta KoivAag xprong
0edopévwy uyeiag e AANEG epapuoyEG. OpIoPEVES EQaPUOYEG TUAAEYOUV OEdOUEVA HECW
TWV  alodONTApwyY, €&V AANEG OUYKEVTPWVOUV TIG METPAOEIG TIOU  €XOouv  1ndn
TTpaypaTotroin®ei. H BiBAIoBAKN Tng HealthKit Bpiokel epappoyr) Kal OTIGC dUO QUTEG
KaTnyopieg. OTToIadATTOTE EQAPPOYN EVOWUATWVETAI PE TN CUYKEKPIUEVN BIBAIOBAKN €XEI
Tn OuvardétnTa va €iodyel Kal va Olafdoel dedopéva atrd TNV Koivoxpnotn Bdon.
Etropévwg, 0 xprioTng TTPETTEI VA EKXWPNOEI O€ PIa €Qapuoyr] SIKAIWPATA avAyvwaong Kal
eyypapng oedopévwy. Q¢ yvwoTov, Ta dedouéva uyeiag eival ouvABwg eguaiocbnta
dedopéva, yeyovog TTou KaBIoTA avayKaia TNV TpNon TwV KAVOVICUWY aTTOPPrTou.

1.8.4 Privacy

H Apple divel Eupaon oto TTOCO EVOIAQEPETAI YIA TO ATTOPPNTO TWV TTEAATWV TNG Kal N
HealthKit avadeikviel auty tn déopeuon. O1 €QOPUOYEG TTOU EVOWMNOATWVOVTAl PE TN
HealthKit ogeidouv va {nTouv Tnv ddeia Tou XpAoTN yia avdyvwaon f/Kal yypaen tTwv
oedopévwyv tTou dlaxelpiletal n BIPAICOAKN. O xprRoTng atrogacifel o€ TTola dedOoPEVa
MTTOPEI 1) OEV PTTOPEI VA £XEI TTPOOBACT MIO CUYKEKPIPEVN EQAPMPOYT]. 2TO TTAQICIO QUTO, N
HealthKit gival TToAU auoTtnpr 6cov agopd Ta dikalwpata. [Na TTapddeiyua, hia epappoyn
TTOU XpnolpoTrolei TN BIBAIOBAKN UTTOPEI VO pWTNAOEI €AV ETTITPETTETAI VA YPAWEI OEDOUEVA
OUYKEKPINEVOU TUTTOU OTN BACN, WOTOOO OEV MUTTOPEI VO PWTACEl €AV ETTITPETTETAI N
avayvwon OedOPEVWYV CUYKEKPIMEVOU TUTTOU, KABWG N idla n epwTtnon eVIAcOETAl OTNV
Karnyopia dedouévwy euaiocbntou TUTTOU. H atraydpeuon akoua kai 1ng dnAwong Tou
TUTTOU TWV OedOPEVWVY TTPOG avayvworn Octixvel TTOOO auoTnpd egival 1a 6pia TNG
S1a0@AANIONG TWV TTPOCWTTIKWY OEOOUEVWV.

1.8.5 loxupo API
AvaAoya pe Tov TUTTO TNG €QAPUOYNG, N GUAAoYR], opydvwaon Kal dlatipnon dedouEVWV

MTTOpEl va gival éva TTOAUTTAOKO eyxeipnua. H BiBAodrikn HealthKit atrAotroiei tnv
uAoTtroinon atrd Tn pepid Tou TTpoypaupaTioTh. NapdAo mou 1o HealthKit APl pytropei va
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€ival apKeTA TTEPITTAOKO OTNV apXr, €KBETEI 0TaBEPG endpoints yia avayvwon, ypaen Kai
TTapakoAouBnon dedOPEVWIV.

1.8.6 MNeplopiopoi

Ta dedopéva tTou diaxelpi¢etal n HealthKit atrobnkevovTal pévo Totrikd. H Apple Tovidel
OTI PIa g@apuoyr Oev TTPETTEl va atrobnkevel dedopéva uyeiag oto iCloud. O1 odnyieg
avaBewpnong Ttou App Store opifouv pntd OTI O £QAPUOYEG TTOU OTTOBNKEUOUV
TTANPOYoOpiES uyeiag Tou AappBavovtal péow TG HealthKit oto iCloud Ba atroppitrtovTal.
‘Evag akopa TTePIopIoNOG gival TTwg, N HealthKit dev utrootnpideTtal ammd TIG OUOKEUEG
iPad. Etre1dn ta dedopéva HealthKit ammoBnkeuovral pévo To1mikd, n Apple trepiopicel Tnv
uttooTNPIEN TNG PIBAIOBNAKNG OTIG TTIO TTPOCWTTIKEG OUOKEUEG TOU XPHOTN, OTTWG TO
TNAEQWVO Kal To smart watch.

1.9 JavaScript

‘Eva aA\og Bacikd KOUMATI TOU €pyou TnG TTAPOUCOG OITTAWMATIKAG OTTOTEAECE N
dnuioupyia 1I0TOOEAIDAG YE OKOTTO TNV DIAXEIPION TWV XPNOTWV KAl TWV ETTAYYEAUATIWV
KaBwg Kal TNV TTPOROAR TWV PETPAOEWV TWV PBIOTIKWV dEDOUEVWY VOGS XpNoTn. MNa Tov
OKOTTO auTO ETTIAEXTNKE N AVvATTTUEN Pia I0TooEAI®AG pe xprion TnG YAwooa JavaScript kai
React tmou evdeikvutal yia frontend development pe tnv BorBeia Tou epyaAeiou Node.js.
H JavaScript (JS) civar digppunveupévn yYAWoOoO TTPOYPAPPATIONOU YIa NAEKTPOVIKOUG
UTTOAOYIOTEG. APXIKA QTTOTEAECE NEPOG TNG UAOTTOINONG TWV QUAANOUETPNTWYV |OTOU, WOTE
Ta ogvapla ato Tnv TTAeupd Tou TTEAETN (client-side scripts) va utmopouv va eTTIKOIVWVOUV
ME TOV XPAOTN, va aviaAAdooouv Oedopéva acuyxpova Kal va aAAGCouv duvauika
TO TTEPIEXOUEVO TOU EYYPAPOU TTOU EPPAVICETAI.

H JavaScript civar yia yA\wooa oevapiwv 1mou Bacifetar ota TpwTdTuTTa (prototype-
based), gival duvaikr|, e aoBeVEIG TUTTOUG Kal £XEI CUVOPTACEIG WG AVTIKEIMEVA TTPWTNG
Ta¢NG. H ouvragn Tng cival emnpeacpévn amd 1n C. H JavaScript avtiypd@elr TTOAAG
ovopaTa Kal cuppaceig ovopaTodoaiag atrd Tn Java, aAAd yevIKA o1 dUO auTEG YAWOOEG
O¢ oxeTiCovTal Kal €Xouv TTOAU dIaPOPETIKA onuaacioloyia. Eival yAwooa 1TTou ouvouddel
OIaQOPETIKOUG  TPOTIOUG  TTPOYPOAUMATIONOU,  UTTOOTNPICOVTAG  AVTIKEINEVOOTPEPEG,
TTPOCTOKTIKO KOl CUVAPTNOIOKO OTUA.

H JavaScript xpnolgoTrolEiTal Kol O€ EPAPUOYEG  €KTOG I0TOOEAIdDWV — TETOIA
TTapadeiypata civar ta €yypaga PDF, o1 egeidikeupévol QuANoueTpnTéG (Site-specific
browsers) kal oI PIKPEG €QAPUOYEG TNG emQavelag epyaciag (desktop widgets). Ol
VEOTEPEG EIKOVIKEG PNXaVES Kal TTAaiola avamTuéng yia JavaScript (6mmwg 10 Node.js)
éxouv etTiong kavel Tn JavaScript o dnuo@IAr yia TNV avaTmTugn epapuoywyv lotol oTnv
TTAEUpd TOu dlokopIoTh (server-side). (8)
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1.10 React

H React mapoucidotnke wg épyo avoixtou Kwdika Tov Mdio tou 2013. O apxikég
TTpoypapuaTtiothg nrav o Jordan Walke, unxavikdég oto Facebook. H React ptropei va
xpnoiyotroinBei wg BAon yia TRV avdamiTuén €QApUOywv HIoG OEAIdAG 1 EQpapuoywv
KivnToU. 'Eva atrd 1a BaciKA TOU TTAEOVEKTUATA €ival OTI UTTOPEI ETTIONG VA AEITOUPYNOEI
atrd TTAEUPA TOU BIAKOWIOTA (server) padi e Tnv TTAeupd Tou XpHoTn (client) kai yTropouv
VO OUVEPYOOTOUV DIOAEITOUPYIKA.

Xpnoiyotroiei ouvragn JSX, éva ouvduaoud JavaScript kar HTML. To JSX amrAotroiei
oA6kAnpn 1 diladikaoia ouvragng components yia TG 1I0TOOEAIdEG Kal n TrTuxy HTML
EMTPETTEl OTOUG TIPOYPOAMMATIOTEG va €KTEAOUV AEITOUPYIEG XWPIG va cuvdualouv
oupBoAooelpés. Mia atrd TIG geyaAUTEPES TTPOKANCEIG pE Ta frameworks Tng JavaScript
gival 0T dev gival kaBOAou @IAIKG TTPOG TIG unxavég avalntnong. MNapaddfwg, n React
Eexwpicel, KaBWG KATAPEPVEI VO OTTOTUTTWOEI OTO TTPOYPAPUA TTEPINYNONG WG KAVOVIKI
IoTooeAida. Autd TTou eival agloonueiwTo otn React eival 011 TTpoo@épel Tn duvatoTnTa
ETTAVAYPNOIYOTTIOINONG TwWV components OTTOIAOATIOTE OTIYM. AUTO €xel €éva TTOAU
onuavTikd atrotéAeopa e€€oikovounong xpovou. Ta components oTn React eival
ATTOPOVWHEVA Kal N aAAayry o€ €va dev eTTnNPeddel Ta UTTOAOITTA. AUTO ETTITPETTEI OTOUG
TTPOYPAPUATIOTEG VA ETTAVAXPNOIKJOTTOINCOUV Ta components TTou dev TTapayouv aAAayEg
Kol KaBIOTOUV TOV TTPOYPOUUATIOUO TTIO KPIPH, EPYOVOUIKO Kal AVETO yia autoug. (9)
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2.H oxéon TnG e@apuOYNG HE TIG ETTIOTAHESG UYEIAG

2.1 Eicaywyn

OT11wg yivetal avTIANTITO {oUpE OTNV ETTOXN TNG TTANPOQOPIag, OTTou KABE AvBpwTTOG Eival
MOVIUO OUVOEDEPEVOG OTO DIABIKTUO PE IO 1) TTAPATTAVW CUCKEUEG KAl TTAPAYEI CUVEXWG
Oedopéva. Ta dedopEva auta Xwpidovtal o€ dIAPOPES KaTnyopieg. Katapydg, UTTapyxouv
Ta euaioBnTa Oedouéva, OnAadr) ekeiva TTOU aA@OpoUv TNV TIPOOWTTIK (wn N
ETTAYYEAUATIKOUG AOYyoug (ouvouldieg, email, web-meetings, kATT.). Mia GAAn peydAn
KaTnyopia dedouévwy gival eKEiva Ta OTTOIO UTTOKEIVTAI O€ ETTECEPYATIA YIO EUTTOPIKOUG
okotroug. H Trepimjynon ota p€oa  KOIVWVIKAG OIKTUWoNG, KaBwg kalr o€ online
KATaoTRuaTta, dnuioupyei dedopéva OXETIKA PE TIG TIPOTIMNACEIG ) TIG AVAYKEG TOU XPNOTN
MéOW Twv cookies Kal OUVETTWG aglotrolouvTal yia Tnv Trapaywyr KAatdAAnAwv
QIAPNUICTIKWY UNVUPATWY Kal TNV TTpowBnon 1rpoidviwy. Ta TeAeuTaia xpoévia, Pe tnv
Tpd0od0 oTov Topéa Tou cloud computing Kal TNG oxedOV oUyXPOVNG ETTECEPYATIOG TWV
dedopévwv Adyw TNG UWPNANG TaXUTNTAG TOU BIAdIKTUOU, £X0UV YVWPICEI JEYAAN avATITUEN
Ol POPNTEG OUOKEUEG 01 OTTOIEG CUAAEYOUV Kal OTEAVOUV DedoPEVA OXETIKA UE TNV PIOTIKA
KATAoTaon Tou XpnoTn. NMapakdTw TTapoucidfovTal Ol HETPIKEG O OTTOIEG CUAAEYOVTAI ATTO
TNV €Qapuoyn Tou poAoyiou Kai n agia Toug yia TNV EKTIKNON TNG uyeiag Tou XpAoTn padi
ME TIG UTTODEIYUATIKEG TIMEG TOUG KA TIG TTABNOEIG UE TIG OTTOIEG OUVOEOVTAL. 2TO TEAOG TOU
KEQaAaiou yiveTal oUVTONN ava@opd yia TOV OTOXO TNG €QAPUOYNG Kal TIG KAIVOTOMIEG
QUTAG TNG JITTAWMATIKAG EPYACiag.

2.2 Kapdiakoi TraApoi

2.2.1 lNevika

O o@uypog gival n Kivnon Tou TOIXWHATOG TWV ApPTNPIWY TTOU CUMPaivel o€ KABE Kapdiakd
TTAAUO Kal PeTadideTal oav €id0G KUPATOG (OQUYHIKO KUMA). Anpioupyeital 6Tav, o€ KABe
OUOTOAA TNG apIOTEPAG KOIAIOG TNG KapdIAg, wlouvtal 70 KUBIKA EKATOOTA AipATOG TTPOG
TNV apxn TG aopTtng, TTou eival AdN yepaTn. Ta uypd eival acupTrieoTa oTroTe, yia va
BpeBei Xwpog, dIATEIVETAI TO TOIXWHA TNG AOPTAG KAl € AiyOo ETTAVEPXETAI OTN YUCIOAOYIK)
Tou OlaoTaon. ‘Etol yevvarar éva kUpa, TToUu PETAdIOETAI KATA MIAKOG TOU €AAOCTIKOU
TOIXWHOTOG TWV aptnpiwv. (10)

2.2.2 YTTOOEIYHATIKEG TINEG KAPDIOKWYV TTOAHWYV

O1wg @aivetal oTov TTAPOKATW TTivaka o1 Kapdlakoi TTaAuoi troikilouv. “YoTtepa atrd
OPKETEG MEAETEG £XOUV TTPOKUWEI KATTOIEG EVOEIKTIKEG TIUEG avaAoya Tnv nAiKia. BéBaia, ol
TINEG QUTEG ava@QEPOVTAl O AVOPEG, ME TIG QVTIOTOIXEG TIMEG yIA YUVAIKEG va Eival
MIKPOTEPEG. MME€pa atrd 1O QUAAO Kal TNV NAIKia UTTAPXOUV Kal GAAOI TTAPAYOVTEG TTOU
eTTNPEAlouv Toug KapdIaKoUg TTAAPOUG npepiag. TETol0I €ival N QUOIKY KATAOTAON TOU
atépou, KabBwg Kal Tlavég TTadnoeig 0TTwg Bpadukapdia kai Taxukapdia. (11)
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KapSiakol maApol npepiag yla avrpeg (maApol To Aemto)

HAikia 18-25 26-35 36-45 46-55 56-65 65+
ABANTEG 40-52 44-50 47-53 49-54 51-56 52-55
E¢aipeTikoi 56-61 55-61 57-62 58-63 57-61 56-61
KaAoi 62-65 62-65 63-66 64-67 62-67 62-65
IkavoTroinTikoi 66-69 66-70 67-70 68-71 68-71 66-69
Métpiol 70-73 71-74 71-75 72-76 72-75 70-73
KdaTtw Tou peTpiou 74-81 75-81 76-82 77-83 76-81 74-79

Kakoi 82+ 82+ 83+ 84+ 82+ 80+

livakag 1 AvauevOouEVES TIUES KAPOIAKWY TTAAUWV

2.3 MeTaBAnToTnTa TWV KAPSIaKWYV TTaAHWYV (HRV)

2.3.1 levika

H petraBAntétnta kapdiakolu puBuolu 1 HRV (Heart Rate Variability) agopd Tn
METABANTOTNTA OTO XPOVO PETALU TwV KAPOIOKWY TTOAPWY. H kapdid &€ xTutrdel oav 1o
MeTpovopo. [pétrel va Trpocapuoletal oto TTEPIBAAAOV Kal OTIG OICEKATOMPUPIA
d1adikaaoieg TTou cuuBaivouv OTO CWHA. ZTNV TTPOCTTABEIO va avTaTTECEABEI O€ AUTEG TIG
ammaitioelg, Ba emraxuvel 1 Ba emPBpaduvel avaloya. Qotdéoo, Otav apyiCel va
AvTIAQUPBAvVETAl ONPAVTIKOUG KIVOUVOUG, WUXOAOYIKOUG Kal QUOCIOAOYIKOUG, apXilel Tnv
auToppuBuIon TTou 0dNyEi O PIKPOTEPN PETARANTOTNTA.

Otav emMKPATEN TTAVIKOG, Kal QUCIOAOYIKA 1] YuXoAoyIKd, N Kapdid KAvel OTI UTTOPEI yia va
puBuiocel To ocUOTNPA OTNV TTPOCTTABEIN Va TTICTPEWEI oTnNV opoldoTaon. To HRV eivai
TTOAU €uaioBnTO OTIG AAAAYEG TOU QUTOVOUOU VEUPIKOU CUCTHUATOG KAl OUVOEETAI OTEVA
ME TO OTPEG, KOBWG OTAV UTTAPXEl QUTO, UTTAPXEI OUCAEITOUPYIO TOU CUPTTABNTIKOU
VEUPIKOU ouoTAuaTtog. (12)

26



2.3.2 Aciktng SDNN (SDNNI)

Ytrapyouv moAAoi TpoTTOoI UTToAOYIopoU Tou HRYV. To HealthKit Tou Apple Watch Series 7
xpnoigotrolei petaBAnToTNTA Kapdliakou puBuou SDNN, n otroia BacifeTal 0TNV TUTTIKN
atrOKAION TV SI00TNPATWY PETAEU TwV TTAAPWY (RR) (ouvhBwg petpdral o€ XIAIOOTA TOU
oeutepoAétttou). To SDNNI gival 0 Yyéoog OpoG TwWV TUTTIKWV ATTOKAICEWY OAWV Twv
dlaoTNUATWY yia KABe TuApa 5 Aetrtwv piag eyypagng HRV og ouvoAiko diaotnua 24
wpwv. ETTopévwg, autr) n ETPNON EKTIMA HOVO TN ETABANTOTNTA AOYW TWV TTAPAYOVTWV
TToU £TTNPEACOUV TO HRV péoa og pia mepiodo 5 Aetrtwv. Y1roAoyideTal diaipwvTag TTpwTa
TNV EYYPAQPr 24 WpWwV 0€ 288 TUAUATA TWV 5 AETTTWV KAl OTN OUVEXEIQ UTTOAOYICOVTAG TNV
TUTTIKA aTTOKAION OAWV TWV dIA0TNUATWY TTOU TTEPIEXOVTAI O€ KABE TuRUa. To SDNNI €ivai
0 MEOOG OPOG AUTWV TWV 288 TINWV KAl avTavAKAA TTPWTIOTWG TNV AUTOVOWN ETTIPPON OTO
HRV.

2.3.3 Ymrodeiypartikég HRV Tipég

To HRV ¢ival pia ToAU e€aTOpIKEUPEVN KAl ouveEXWS JETaBaANOuevn pétpnon. ESapTtdral
€TTiong a1rd dIAPOPOUG TTAPAYOVTEG OTTWG N CWHATIKI KAl WUXIKI UYEiQ, TO OTPEG, N
dlaTpo®n, N Xxprion aAKoOA, ol cuvnBeieg UTTVOU, N NAIKiA, TO QUAO, N YEVETIKI], N ouxvOTNTA
KAl £VTOON CWHMOTIKAG 1 WUXIKAG AoKNong Kal TTOAAG GAAQ. 2TO TTAPAKATW OIAypauua
Qaivovtal Ta akpOTaTa OpIa YIa NAIKIEG aTTO 20 PEXP! KAl 65 ETWV.

HRV (ms)
110

100

90

80

70

o0

25 35 45 55 65
Age (years)
Eikéva 4 ®doua guaoioloyikwyv tiuwv HRV
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2.3.4 NaBRoeig ouvdeOuEVEG HE KAK AEITOUpPYia TNG KApDSIAg

H kakr Asitoupyia TnNG KapdIAg PTTOPET va €XEl TTOAU 0oBapég ETTITTAOKEG yia TNV UYEia.
MepikéG atrd auTég TTapouaidfovTal TTapakatw (13):

o AimmoBupia: Edv n kapdid XTUTrd ypriyopd, n apTnpIakn TTiEon PTTOPEI va TTECEI,
TTpokaAwvTag AirroBupia oto dtopo. Autd gival 1o TBavo o€ dtoua Pe Kapdlakod
TTPOBANPA, OTTWG OuyyeveiG KApdIakEG TTaBnoelg, 1 oplopéva TTpoBAAuaTa
BaABidwv.

o Kapdiakd e1reioddio: Mo otrdavia, 1o aioBnua TTaAPWY PTToPEl va TTPoKANBEei atrd
atreIANTIKA yia TN {wr TTPoBARuaATa KapdIaKoU TTAAPOU KAl UTTOPEI va avaykKaoouv
TNV KapPdId va OTAPATAOEI VO XTUTTA ATTOTEAECUATIKA.

o Eyke@aAiko: Edv o1 TTaApoi kapdidg ogeilovTal o€ Pia KATAoTaon oTnv OTToid Ol
Avw KOIANGTNTEG TNG KAPSIAG TPEUOUV YPAYOPO QVTi VO XTUTTOUV OWwOTA (KOATTIK
Mopuapuyn), TO Qipa PTTOPEI VO CUCCWPEUTEN KAl VO TTPOKAAETEI OXNMOTIONO
BpouPwyv. Edv évag Bpodupog dlaoTraoTel, PTTOPE va @PAgel Pia eyKEQAAIKNA
apTnpEia, TTPOKAAWVTAG EYKEPAAIKO ETTEITODIO.

o Kapdiokn averrapkeia: OpIoPEVES appuBUieg UTTOPOUV Va PEIWOOUV THV IKAVOTNTA
avtAnong g Kapdiag. MepIKEG POPEG, 0 EAEYXOG TOU pUBUOU HI0G appubuiag TTou
TTPOKAAEI KOPDIOKH QVETTAPKEIQ MTTOPEI KAl va BeATIWOEl TNV AgIToupyia TnG
KapdIdG.

2.4 NMNpbéoAnywn oguydvou oT1o aipa

2.4.1 levika

To emimedo ofuydvou OTO aipa (KOPEOPOG OguyOvou TOU aipaTog) eival n TmoodTnTa
oguyovou TTou KukAogopei o€ autd. To ouyodvo eival atrapaitnTo yia mn {wn Kal To cwua
MOG XpeIddeTal hia opIoPEVN TTOOOTNTA YIA VO AEITOUPYNOEl OWOTA. TO 0§UYOVO EICEPKETAI
OTO CWHA 0OG ATTO TN MUTN 1) TO OTOPA KATA TNV EI0TTVOI KAl TTEPVA HECW TWV TTVEUPNOVWV
OTNV KUKAOQOPIa TOU aipatdg. 2Tn ouvéXela TTnyaivel oTa KUTTapa o€ 6Ao 10 owpa. OAa
Ta KUTTOPA 0ag xpeiafovTal o§uyovo yia va eTITEAECOUV OTTOTEAEOUATIKA TIG AEITOUPYIEG
TOUG. MOAIG Ta KUTTaP& XPNOIYOTTOINOOUV TO 0guyovo, dnuioupyouv Oloeidio Tou
avbpaka. AKOAOUBwWG, N KUKAO®Opia Tou aipatdg peTa@épel To Ol0EEidIo Tou AvBpaka
TTOW OTOUG TIVEUNOVEG KOl JE TNV EKTTVON QPEUYEI OTTO AUTO.

To ocwpa pubuilel auoTnpd TNV TTOCOTNTA KOPETHOU ofuydvou OTO aiua, €mmeidn Ta
XaunAd emireda ofuyovou (utrofaiuia) utropei va odnyrijoouv ot TTOAAEG OOPBapEg
KATOOTAOEIG KAl BAGBEG O NEPOVWUEVA CUCTAMATA OPYAVWY, €10IKA OTOV EYKEPAAO Kal
TNV Kapdid. Ta xaunAd emmireda ofuydvou oTo aipa utrtodnAwvouv OTI 01 TIVEUUOVEG Kai/n
TO KUKAOQOPIKO GUOTNUA PTTOPEI va PNV AEIToupyouv OTTwg Ba tTpeTte. (14)
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2.4.2 YIrodelypaTIKEG TINEG

MNa Toug TTEPICTOTEPOUG AVOPWTTOUG, HIO KAVOVIKH €vOEIEn TTAANIKOU OEUUETPOU YIa TO
emiTredo KopeopoU ofuyodvou gival petagu 95% kal 100%. Edv o acBevAg maoxel ammo
TTVEUMOVIKN vOoOo OTTwg XAI ) TTveupovia, To QuUOIOAoyIKO ETTITTESO KOPETHOU 0EUYOVOU
MTTOpPEi va gival xaunAoétepo. Ta emiTreda KOPEOPOU 0&UYOVOU WPTTOPEI ETTIONG va gival
XAUNAOTEPA O€ TTEPIOXEG ME UYNAO UWOUPETPO. EVOEIKTIKA KATTOIEG UTTODEIYUATIKEG TIMEG
yla Ta emmitTreda oguydvou OTO aia TTapouciddovTal OTOV TTApaKATw Trivaka. (14)

Kopeapdg pe o§uyovo aipatog - Blood Oxygen Saturation (SpO2)

Avettapkég — AvekTd 0 aoBeviig dev TTapaTtnpei KATToIo TIPORANUa 97 —95 %
Meiwpévo dueon TTapéupacn (Qaynto, CWHPATIKA AoKNonN) 94 — 90 %
Kpioiyo Trapatroutr o€ €181k <90 %

Kivéuvog yia tTnv {wn <70 %

MMivakag 2 Avauevoueveg TiuéS ofuydvou oTo aiua

2.4.3 Yuvdedpeveg TaBNOEIg

H peiwpévn IKavoTnTa TOU CWHATOG Va TTPOCAAUBAVEI OEUYOVO £XEI COBAPES ETTITITWOEIG
oTnVv uyeia evog avBpwtrou. MTTopei va o@eileTal 0TO KATTVIOUA, O€ AVAIia 1} KAl O€
UTTVIKI} aTTvola (TTpoowplivr) SIOKOTTH TNG avaTtivong Katd tn Sidpkela Tou UTTVOU).
Tautdéxpova, ouvdéeTal Kal PE TTABACEIS TWV TIVEUPOVWY TTOU TTEPIAaUBAVOUV:

e AocOua
Epeuonua (BAGBN Twv aepOCaKWY OTOV TTVEUUOVQ)
BpoyxiTida
Mveupovia
MveupoBbwpakag (dlappor aEPa OTOV XWPEO PETAEU TOU TTVEUUOVA Kal TOU
BwpPAKIKOU TOIXWHATOG)
2uvdpopo otgiag avartrveuaTikhg duoxépeiag (ARDS)
Mveupovikd oidnua (o Trveupovag dioykwveTal Adyw cuoowpeuong uypou)
Mveupovikr ivwon (OUAEG OTOUG TTVEUUOVEG)
AlGueon TTveuuovoTTaBeIa (Mia peydAn opdda TTVEUUOVIKWY dIATAPAXWYV TTOU
YEVIK& TTPOKAAOUV TTPOOSEUTIKEG OUAEG OTOUG TTVEUIOVEG)
e loyeveig Aolpwéeig (1r.x. COVID-19)
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2.5 216X0G TNG EQAPMOYNG KAl TTPOEKTACEIG

H uyeia mmapapével 1o utrépraro ayabd. Tnv onuepivry €moxr], AoITTov, Tng paydaiag
QVATITUENG TNG TEXVOAOYIOG KAl TWV ETTIOTANWY UYEIQG yiveTal OAO Kal TTIO CUCTNPATIKN N
€PEUVA OXETIKA PE PEBODOUG TTPOANYNG ATUXNHATWY, ETTEICODIWV OTTWG EPPPAYHATWY,
Bpoupwocwyv kKal GAwV TTaBRoEwV, WOoTE va BEATIWOEI TO TTPoodOKIuo (wNG 101aiTEPA
TWV avBpWTIWV TIOU avTIMETWTTIoUV TTPpOoRAfuata uyeiag. EtTopévwg oTOX0G TNG
TTAPOUCAG DITTAWHATIKAG ATAV N dNUIoUPYIa YIOG aUTOVOUNG EQAPPOYAG TTOU Ba OUAAEYEI,
Ta O0edopéva TTOU TTPOKUTITOUV QATTO TOUG aioBnTripeg evog £EUTTVOU poAoyiol. 2Tn
ouvéxela, Ba Ta atrobnkevel oT1o cloud otmou Ba yivetalr n KatdAAnAn emmegepyaaia e
UTTOAOYIOTIKA HJOVTEAQ WOTE VA TTAPEXOUV OTOV XPHOTN KAl TOV ETTAYYEAMATIO UYEIAG PIa
BabuTepn katavonon Twv OeOOUEVWV.

AUTO OTTWG YivETAl AVTIANTITO £XEI ONUAVTIKEG TIPOEKTAOEIG, KABWG Ba PtTopEi HEANOVTIKG
€vag yiaTpog, 1 €va aUTOUATOTTOINKEVO CUCTNUA VA TTapakoAouBei Tnv EENIEN TNG uyeiag
€VOG a00evr, a@aIpwvTag Tou TO BAPOG Kal TO AyXOG TNG OUVEXOUG TTapaKoAouBnong Twv
BioTikwv Tou oToIXEiWV. ETTiong, Ba gival e@IKTH N avaAuon OAwv autwy Twv OEOONEVWV
TWV 00BEVWV Kal N eEaywyr] TTOPICUATWY OXETIKA PE POTIBA OTIG METPROEIC avOpWTTWYV
TTou €xouv Trapopola TrpoBAAuata. ‘Etol, Ba doBei wlnon oTtnv €peguva yia Tnv
KATatroAéunon malnocwy, yeyovog TTou Ba yiyaviwBei kal Ye TNV TTPooBOnkn vEéwv
aIoONTAPWYV Kal HETPOEWV, OTTWG KAl £XOUV OTOXO OAEG OI ETAIPEIEG VA UAOTTOINOOUV OTO
EYYUG HEANAOV.

2.6 KaivoTopigg

To TTPWTOTTOPIAKO CTOIXEIO TNG EQAPUOYNG AUTAG, €ival TO TTWG Ba PTTOPET va dEXETAI
EVIOAEG yia TNV AQyn  METPAOEWV ammd TOug aIoBNnTPeg atmd  KATToI0  GAAoV
QATTOPAKPUOUEVO XpNoTn. MExp! ONPEPA, OI CUOKEUEG QUTEG AQUPBAVOUV PETPROEIS OTTO
KABe aioBntApa pePovwEVA KATA TTapayyeAia Tou xpriotn Kair Bydlouv YeVIKEG
€I00TTOINCEIG TTOU €ival XPACIPEG OE AKPAIEG TTEPITITWOEIG. AVTIOETWG, N EQAPPOYH TTOU
onuIoupynBnke kai Baciotnke TTavw oto Apple Watch Series 7, cival g B€on va TTaipvel
€CATOUIKEUPEVEG PETPNOEIG avAAoya PE TO TTPOPIA uyeiag Tou xproTtn. Mo avaAuTikd,
TTAPEXEI TNV dUVATOTNTA, EQOOOV TO POADI gival ouvoedEPEVO OTO DIAdIKTUO, va deXBEi
MAvVUpa «AGBe Eva apiBud peTpriocwy ato Tov €6AG aIoBNTAPO». ZTN CUVEXEIQ, TO POAOI
Ba atravtdel oTo aiTnua PE Ta Kalvoupyla dedopéva tmou Ba oTéAvel oto Cloud kai
OuyKekpIpéva otnv TTAat@opua g Google, 1o Firebase. Etiong, otn diapopewuévn
Baon dedopévwy, dlATNPEITAI KaI TO IATPIKO IOCTOPIKO TOU KABE XprioTn. To OeUTEPO CTOIXEID
TTOU ATTOTEAEI KQIVOTOWIQ, Eival TTWG OI TIMEG TWV KAPOIOKWY TTAAPWY, TNG METABANTOTATAG
TOUG KOl TOU OUYOVOU TTOU CUAAEYOVTAI UTTOKEIVTAI O€ ETTEEEPYQTIa ATTO £€va UTTOAOYIOTIKO
MovTEAO TTOU TTPORAETTEI AV QUTEG Ol TINEG €ival o€ QuOloAoyiKA TTAdiola AauBavovTag
UTTOWIV TTOAAEG TTAPAUETPOUG.
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3. ApXITEKTOVIKA Kal pgBodoAoyia uhotroinong

3.1 Eicaywyn

2T0 KEQAAQIO AUTO, YIVETAI YIO EKTEVIG AVOPOPA OTA OTOIXEIA TTOU ATTOTEAOUV QUTA ThV
epappoynl KabBwg kai otnv  oAAnAeTTidpaon ToU €xouv UETALU Toug. ETriong,
TTapouciddetal n pebodoAoyia Ye TV OTTOIa £YIVE N EKTTOVNON TOU £PYOU KAl N AVATITUEN
TOU AOYIOMIKOU. ZUYKEKPIPEVA, UIOBEeTABNKE n Agile peBodoAoyia n otroia avaAueTal oTnv
ETTOPEVN UTTOEVOTNTA.

3.2 Agile Trpooéyyion

2710 TTapoV project emdiKONKe va akoAouBnBei pia agile TTpoogyyion avaTTugng yia Tn
dlIa0@AANION TNG ETTEKTACIYOTNTAG, TNG OTTOTEAEOUATIKNG OUVEPYQOiag Kal ouvevvonong,
KaBwg Kal TNG SIEKTTEPAIWONG OAWV TWV EQPIKTWV OTOXWV TTPOG uAotroinon. MNa uia agile
QvATITUEN, atrapaiTnTn ATAV N dnUIOUPYIa WIAG APXITEKTOVIKAG, dNUIoUpynUEVN O€ OOPEG
TTOU ETTITPETTOUV TNV EQAPUOYA TWV £ BACIKWY BNuATwy TnG agile AoyikAg. (15)

Review (6) (D) Plan

Agile
methodology

@ Design

Deploy @

Test @

Eikéva 5 Agile mpooéyyion

1. Z1OXO0I

MpwTo Kai BaocikOTEPO BAUA ATTOTEAETE O OPIOUOG TWV ETTIBUUNTWYV AEITOUPYIWY TTOU ATAV
€QIKTO va emiTeAeaTouv. O1 oTOXOI ETTPETTE VA €ival PEAAIOTIKOI, BACIOUEVOI OTIG AVAYKEG
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Kal €TTIOUHIEG TTIBAVWYV XpNOTWV aAAG Kal KalvoTopol. H TTapoxr) evog ouvoOAou UTTNPECIWV
aTTOTEAECE TTPOIOV TTOANATTAWY CUVAVTACEWV JETALU ATOUWY TNG TTAPAYWYAS KAl ATOMWYV
OXETIKWV PE TOV ETTAYYEAUATIKO KAl ETTIOTAMOVIKO TOPEQ TTOU TTPAYUATEUETAI N EPYATial.

2. 2xedIAoNOG

O oxedlaopdg Tou €pyou €yive pe BAon TOUG OTOXOUG TTOU £XOUV OPIOTEN Kal Tn
d1aBeoipoTnTa TTOPWV. O1 cUVEXOUEVEG UETABOAEG OTIG AEITOUPYIEG TOU €pyou eTTNPEQlAV
aueoa Tn oxediaon TnG uAotroinong. Kabe véa rpooBrikn Asitoupyiag dnuioupyouoe Tnv
avaykn oxedioong KatdAAnAwyv SopuwV yia TV UTTOCTAPIEN TNG.

3. AvdarrTuén

H avamTuén tou £pyou €yive pe TNV avaBean SIAQOPETIKWY PETALU TOUC £PYACIWV OThV
TTapaywyn. H Aoyikr avamtuéng KWwOIKa ETTPETTE VA Eival OUYKEKPIPEVN, €TOI WOTE VA
UTTApXEI duvaTOTATA OPAANG CUVEVWONG YIA €VA OPOIOPOPEPO GUVOAO. Id1aiTEpa BondNTIKNA
utTAPSge N xprion Tou gpyaAciou GitHub, TTou ékave eQIKTA TNV avAKTNON TWV {EXWPIOTWV
TUNUATWY KWOIKA €€’ amooTdoews. H avamTugn €yive Kupiwg TTadvw oe douég SaaS
(Software as a Service), TTPOKEIUEVOU va dIATNPOUVTAI KOAUTEPA TTPWTOKOAAG a0 @AAEIAg,
€UKOAN TTpooBaciydtnTa OTIG DOMEG KAl BUVATOTATA ETTEKTAONG.

4. Testing ka1 Deployment

Metd ammdé kABe uAlotroinon Asimoupyiag Trpayuartotroidnkav  TTOANATTAEG  DOKIPEG
TTPOKEINEVOU va dlac@aAicouv TV opBoTNTA TWV OTTOTEAECUATWY KAl TN OWOTAH
AgIToupyia Twv oUWV TTOU XPENOIYOTIOINBNKAV. 2UYKEKPIPEVA Yia To backend pépog Tou
project, dokIuEG TTpaypaToTToinOnkav kal o€ ToTTikO localhost repiBdAAov. H diaxeipion
Kal ouvtipnon tng Bdaong dedopévwy yivetal €€ oAokArpou amd Tn Google Firebase,
eTmouévwg Oev xpeldotnke n diegaywyn testing mavw otn diaBeoiudTNTd TNG. TO
deployment ekivouoe pévo epooov KaBe test gixe oAokAnpwoOei pe emiTuyia.

5. AgioAéynon

TeAeutaio BAua TG agile peBodoAoyiag atmmoTéAece N agloAdynon TwV ATTOTEAECUATWY,
TOU TPOTTOU €pyaciag Kal avdamTuéng, KabBwg Kal n emoAuavon Twv OUOKOAIWY TTOU
QVTIMETWTTIOTNKAV OTOV TPEXOVTA KUKAO, WOTE va atro@euxBouv edv eival duvartdv o€
MEANOVTIKOUG. H OUVOAIKR €TTOTITEIO TWV PNUATWVY UTTAPEE 1IBIAITEPA ONPAVTIKA OTNV
atroQuyrf AAvBaouEVWY TTPOCEYYIOEWY Kal aTn Afyn opBoAOYIKWY ETTIAOYWV.

[Mpo@avwg, yia TNV EKTTOVNON QUTOU TOU £PYOU XPEIAOTNKAV OPKETOI KUKAOI Epyaciwy,
KABwWG UTTAPXE OUVEXNG TTPOOBNKN KAIVOUPYIWY OTOXWYV KAl AEITOUPYIWY, JE ATTOTEAECHQ,
va gival atmapaitntn n €K véou opydavwaon, oxediaouog avaTTugn, dokiun kai afloAdynon
TWV EVEPYEIWV.
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3.3 N'evIKn KATOWN TNG APXITEKTOVIKAG

O1wg avaeépinke, To £pyo TNG TTapoUoag ITTAWPATIKAG aTTOTEAEITAI ATTO TPEIG BATIKOUG
TTUAWVEG: TNV €Qapuoyrl 0To poAdI, To firebase kai Tnv 10ToC€AIda. H TTpwTn €ivai
utTEUBUVN yia TNV Afwn Twv peTpcewyv. To Firebase mrepiéxel Tnv Baon dedopévwy yia
TNV atmobnkeuorn, To Authentication yia Tnv TautoTToinon Twv XpnoTwv Kai Ta Functions
ME TO JoVTENO eTTeCEpYaaiag Twv dedopévwy. TENOG, N 1IoTooeAida gival uTTEUBUVN YIa TNV
AAANAETTIOPOON XPOTN KaI ETTAYYEAUATIO UYEIAG, TOV KOBOPIOUO TwV TTAPAUETPWY ARWNg
TWV PETPAOEWV KaBWG Kal TNV TTPOROAN auTwyv. H YeVIKA Jop@r) TNG ApXITEKTOVIKAG TOU
£€PYOU TTAPOUCIACETAI OTO TTAPAKATW dIAYPANUA.

Xpnotng - EnayyeAuariag

* Anobnkeuon / ene&epyaocia
TAPAPETPWY HETPNONG

o Arobnkeuon / emeepyaocia
TIPOOWTILKWV OTOLXEIWV

o AvAyvwon Sed0oNEVWYV TIPOG
arelkovion

* EmmAoyn emayyeAuatia

* Alayeipion xpnotov

o Eyypaon véwv Xpnotov
/ emayyeApATIOV

e SUvdeon xpnotwv /
EMAYYEARATIOV

2 Google Cloud

Authentication

=

Evnuépwon
av N pétpnon
glvat
dualoAOYIKN
n oxt

o AMOOTOAN Sed0OUEVWV
METPNONG

o Eyypa¢n / Avayvwon
MAPAUETPWY HETPNONG

¢ Eyypa¢n véwv XpnoTov
* Z0vdeon Xpnotwv

AnooToAn
Hétpnong
yia éAeyxo

Xpfhotng

Va

\.—_:cf)u
& 2 AlTnua yia METPROEIQ
KAPOLOK®MV TAAR®DV,
o&uyovou kat HRV
Eruotpodn Tipmv o
L A 4
HealthKit

3.3 XpRon Firebase Authentication amré Apple Watch kai loToogAida

Eikova 6 ApxiTekToviK) doun Tou Epyou

H dnuioupyia custom based ouoTApATOG TTIOTOTTOINCNG XPNOTWV UTTOPEI va TTAPEI
MEYAAO XPOVIKO DIACTNUA, aTTAITE ETTITTAEOV UTTOAOYIOTIKOUG TTOPOUG, EVOEXETAI VO EXEI
TTPOPAARUATA PE TNV OO@AAEIO KAl XPEIACETAI PIO OPAdO PNXAVIKWY YiAd TN CUVEXNA
dlatipnon Tou. H xprion tou Firebase Authentication 010 cuykekpiyévo project, €dwoe
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MIa ypriyopn Kal OTTOTEAECUATIKI) AUCH OTNV dIaxXEipion VEWV Kal TTOAQIWV EyypPAPWY,
dIaTNPWVTAG TA CWOTA TTPWTOKOANQ ACQPAAEING, XWPIG va atTalTei opada diaxeipions Tou
ouoThuarog. H 6An diadikaoia £yive ye TNV eykataoTaon Twv KAataGAAnAwv BiBAIoBnkwv
oT1o TrEPIBAAAOV TOU poAoyiou Kal TNG 1I0TooeAidag. Me auTdv Tov TPOTTO, YIVETAI EQIKTI N
XPAON CUVAPTACEWYV TTOU ETTITEAOUV TNV OUVOEDH KAl TV EYypa®n XpnoTwyv KABe @opd
TTOU avoiyel N epapuoyn, f oTav €mAEXBEi N cuyKeKPIPEVN AEITOUpyia oTnV I0TOOEAIDA.

3.5 Emkoivwyvia Apple Watch ka1 Baong Asdopévwv

Meta&u Tou Apple Watch kai Tng Realtime Baong dedopévwyv Tng Firebase utrdpxel
ap@idpoun etmiKoIVwvia. AvAAUTIKOTEPQ, KABE PETPNON TTOU eKTEAEITAI ATTO TO XPrOTN
pMéow TNG HealthKit epapuoynig avePaivel atreubeiag otn Bdon dedopEvwy. Aedopéva TTou
oxeTiCovral pe T PETPNON, OTTWG N wpa ARYng, To €idog TNG dPACTNPIOTNTAG KAl N
KATNyopia, OUvVOOEUOUV TIG TINEG TWV PETPAOEWV.

3.6 Emkoivwyvia epapupoyng kai Healthkit

O1mrwg €xel TpoavagepBei oto Kepahaio 1, n HealthKit utrnpeoia TTapéxer Asitoupyia
Baong dedopévwy. Méow TnG epappoyng, diveTal n duvatoTNTA KATAPETPNONG TWV
KapdIaKWYV TTOAPWY, TNG o§uydvwaong KaBwg kal Tou HRV. TNa mn yérpnon Twv Kapdiakwy
TTOAJWV YIVETAI EVEPYOTTOINON TNG AEITOUPYIAG TwWV aiodBNTApwvY, PE ATTOTEAEOUA va
AaupBavovrtal dedopéva TTPAYHATIKOU XpOvou. Ta dedopéva auTd, GUAAEYOVTAI apXIKA OTO
TOTIKO TTEPIBAAAOV Tou Apple Watch kai otn ouvéxela atrootéAAovTtal otn Firebase Baon
Oedopévwy. AVTIBETWC, yia TIC WETPROEIS TOU TroooaTiaiou ofuyovou kai Tou HRV,
armooTéAAeTal aitnua oTtn Bdon dedopévwy TnNG HealthKit, n otroia €xel kataxwpnuéveg
OAeG TIG TTAPEANBOVTIKEG PETPAOEIG TOU XproTn. AT auTég yivetal €TTIAOYr TNG TTIO
TTPOOCPATNG KAl AUECWG ATTOCTEANETAI OTO POASI. TEAOG, TTPAYUATOTIOIEITAI POPTWOTN TWV
dedopévwy oTnv Firebase.

3.7 Emkoivwvia lotooeAidag kal Baong Aedopévwy

H online 10T00€Aida é€xel aueon emkoivwvia pe 1n Firebase Pdaon dedopévwy. o
OUYKEKPIPEVA, O XpNoTng £xel TTpdoacn oTnv avamapdoTtaon real time dedopévwy. Ol
METPNOEIC KAPDIOKWY TTaAYWwY, Tou ofuydvou kai Ttou HRV armeikovifoviar o€
dlaypduuara. MNa Tnv atreikévion Twv TTapaTTavw, N 1I0TooeAida ouvoEeTal oTnv realtime
Baon Tng Firebase kai exTeAei queries yia TNV e€aywyn Twv KATAAANAwWY dedouévwy,
avaloya HE TIG XPOVIKEG TTOPAUETPOUG TTou €xel €TMAECEl O XproTng. EkTog amd T1a
oedopéva UETPNOEWY, N 10TOCEAIdA XPNOIUOTIOIEI TN ouvdeon OTn BAcn Kal yia Tnv
ATTEIKOVION XOPAKTNPIOTIKWY TTANPOPOPIWYV TOU XPNoTrn, OTTwG To email, To dvoua, 10
ETTWVUNO, KABWG Kal TwV pubuicewv Aqyng péTpnong. MapdAAnAa, divetal n duvardtnta
TPOTTOTTOINONG AUTWY TWV TTAPANETPWYV OTTOTE N 1I0TOCEAIDA KaAgiTal OxI pévo va dlaBdoel
dedopéva atro Tnv Baon, aAAd kal va eyypayel véa.
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3.8 Zuvdeon Firebase Functions pe E@appoyn kai lotooegAida

3.8.1 levika

210 TPEXOV project €xel yivel uhotToinon dUO BACIKWY CUVOPTHOEWY, Ol OTTOIEG Eival
TTpoofBAaciyeg yéow https kai gival ammrobnkeupéveg otov Cloud xwpo “Functions” Tng
Google Firebase.

H mTpwTtn ouvdpTnon KAtnyoploTrolei TNV TeAeuTaia PETPNON ME BACON TV wWpPA TTOU
TTPAYMATOTTOINONKE KAl TOV TUTTO TNG OpaCTNPIOTNTAG. "YOTEPA, XPNOIMOTIOIWVTAG OAEG TIG
TTAPEABOVTIKEG NETPAOEIG TTOU AVAKOUV OTNV idla KaTnyopia, utroAoyiCel Ye Tn BorBeia
OTATIOTIKOU HEOOU OPOU Kal TUTTIKNG AaTTOKAIONG, éva Avw Kal VA KATW OPIo Ta OTToia KAl
ETTIOTPEPEL.

H deUTepn ouvapTNON XPNOIMOTIOIEI TO TTOPIOUA TNG TTPWTNG Kal £XEl POAO aglioAoynTn,
KaBwg agloAoyei wg QUOIOAOYIKH N KN TNV TEAEUTAIQ HETPNON TOU XPNOTN. 2€ TTEPITITWON
TToOU n TeAeuTaia pETpnon Oev avhkel oTa Opia TTOU UTTOAGYIOE n TTPWTN OuvapTnOon,
TTPOXWPAEI OTNV ATTOOTOAN AITANATOG OTNV epappoyn Tou Apple Watch trpokeiyévou va
EVNUEPWOEI 0 XpNoTng atrd 1o POAOSI. EQv n pETpnon ATAV EVTOG OPiwV KATAXWPEITAI YE
EMTUXIO OTN BACN OEDOUEVWIV.

3.8.2 Xpon Cloud Functions atré 1o front end Tng 10TOO€AiIdOg

H mpwTtn Cloud Function tTou treplypd@nke rapatravw, kaAsitar ammd 1o front end 1ng
I0T00€AidOG péow https. H ocuvaptnon autr], €mMOTPEPElI TNV TEAEUTAIQ PETPNON TTOU
Karaxwpnonke padi pye 1 dUO AKpa TIOU UTToAoyioTnkav. Ta atoteAéoparta Tng
XPNOIMOTTOIOUVTAI YIA TNV ONUIOUPYIa VOGS X-y YPAPNUATOG UE OKOTTO TNV ATTEIKOVION TNG
OXETIKAG BE0NG TNG TEAEUTAIOG METPNONG OE OUYKPION PE T dUO OpIa. Z& TTEPITITWOT TTOU
0 MEOOG OPOG TWV TIMWV TNG HETPNONG €ival EKTOG dIOCTAPATOG, O XPNOTNG 1 0 ETTIRAETTWY
MTTOPEI va atro@aveei yia Tnv avakpiBeia TnG GUAAOYNG OEQOUEVWV.

3.8.3 Xpion Cloud Functions atré 1o mepiBdaAAov Tou Apple Watch

ApEowg PETA TNV OAOKAAPWON PETPNONG KAI TNV OTTOOTOAR TWV OXETIKWY OEQOUEVWYV OTN
Baon, kaAeital n deuTepn ouvapTnon atro 1o TTePIBAGAAov Tou Apple Watch. H cuvdapTtnon
emMOTPEPEl True, e@doOV N PETPNON NTAV EVTOG opiwv, i avTioToixa False, epdoov ATav

QVETTITUXNG. ZTNV TTEPITITWON TNG QVETTITUXOUG PETPNONG TO POASI €I00TTOIEI AUECA TO
XPNOTN, EVNUEPWVOVTAG TOV Va eTTavaAldpel Tn diadikaaoia.

3.9 Kéotog épyou

3.9.1 Firebase

‘Evag onPavTIKOG TTapAYOVTAG IO TNV ETTIAOYT TNG APXITEKTOVIKAG KAl TWV OUYKEKPINEVWIV
TEXVOAOYIKWVY €PYOAEIWV QTTOTEAEI TO KOOTOG UAOTTOINONG €VOG TETOIOU OUOTAMOTOG.
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MapoAo 1Tou n TAaT@oOpua Firebase TTpoc@EPEl ApKETEG BUVATOTNTEG KAI UTTNPETIEG GTOUG
XPNOTEG TNG, TTOPAPEVEI APKETA OIKOVOWIKH. AVaAUTIKOTEPA, N Realtime Database kai 10
Authentication €xouv €va SokiuaoTIKO TTEPIBAAAOV dwpedv TTOU TTEPIAAPPBAVEI APKETES
OuVOEDEIG / eyYPaPES XPNOTWV Kal APKETO atroONnKeUTIKG XWpPOo aTtnv Bdon. Ocov apopd
10 Cloud Functions, autd dev Tpoc@épel dwpedv TTPOYPAUMA, AAAG TTapaUEVEl APKETA
OIKOVOMIKO IDINITEPA VIO HIO EQAPMUOYN PE AiyeEG OUVOECEIG OTNV PHovAda Tou XPOVOU Kal
MIKPP META®OPA OEDOPEVWV. MapaKATW TTAPOUCIACETAI O AVAAUTIKOG TTIVOKAG JE T KOOTN
yla kKéBe utrnpeaia. (16)

No-cost

Pay as you go
Spark Plan Blaze Plan

Products

Generous limits to get started Calculate pricing for apps at scale

v No-cost usage from Spark plan included*

Authentication

Phone Auth - US, Canada, and India 10k/month $0.01/verification
Phone Auth - All other countries 10k/month $0.06/verification
Other Authentication services v v
With Identity Platform
Monthly active users 50k/month No-cost up to 50k MAUs
Then Google Cloud pricing
Monthly active users - SAML/0IDC 50/month No-cost up to 50 MAUs
Then Google Cloud pricing
Realtime Database
Simultaneous connections 100 200k/database
GB stored 1GB $5/GB
GB downloaded 10 GB/month $1/GB
Multiple databases per project X v
Cloud Functions
Invocations No-cost up to 2M/month
Then $0.40/million
GB-seconds No-cost up to 400K/month
Then Google Cloud pricing
CPU-seconds No-cost up to 200K/month
Not applicable Then Google Cloud pricing

Outbound networking

Cloud Build minutes

Container storage

Eikéva 7 Aavo kootoAéynong Firebase
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No-cost up to 5GB/month
Then $0.12/GB

No-cost up to 120min/day
Then $0.003/min

No-cost up to 500MB of storage

Then $0.10/GB/month

*Pricing varies based on location



3.9.2 KéoTog avarrtugng epapuoyng oe i0OS

H avamtuén piag epapuoyng 1600 yia poAdl (watchOS), 6co kai yia TIG TTAATQOPUES TOU
TepIBAAAovTOG Apple, dnAadrp macOS yia utoloyioTég, iIOS yia kivntd, tvOS yia
TNAEOPAOEIG, deV TTPOUTTOBETOUV KATTOIO KOOTOG TTAPA JOVO TNV ATTOKTNON TWV £V Adyw
OUOKEUWV. 10 ouyKekpIpéva, n avaTtugn AoyiopIKoU YiveTal oTnv €10IKA SIaUOPOWEVN
epapuoyry Xcode Trou avaAuBnke Trponyoupévwg. Auth dev diatiBetal atmmd GAAa
AEITOUPYIKA PE aTTOTEAETUA N aTTOKTNON uTToAoyIoTr) macOS va gival avaykaoTikA. [Népav
ammoé autd, €AV O TIPOYPAMMATIOTAG ETTIOUMPEI va OOKIMACEI TNV €QAPUOYr TOU OE€
TTPAYMATIKO POAOI Kal X1 JOvo oToug simulators TTou TTpoc@Epel To Xcode TOTE OPEilel
OxI MOVO va aTTOKTHOEl TO POASI aAAG Kail KaTTolo KIvATo iIOS 01O 0TT0i0 B0 GUVOEDEI.

3.9.3 YmwoAoitmra Ké6oTn

2€ avTiBean pe TNV €@apuoyr, N avatmTué¢n Tou KWOIKA yia TNV I0TooeAiIda Oev TTPOCOETE
KaTTolo K60oT0G. Ta epyalegia rou Xpnoipotroindnkav (NodedS, Visual Studio Code) givai
evTeEAWG dwpeav kal diatiBevral o€ OAa Ta AeIToupyIka ouoTruara. To front-end exTeAgiTal
o€ localhost repIBGAAOV KAvovTag TN Xprion Tou dwpedv MeAAOVTIKA, n EvoiKiaon KATTOI0U
server OTTou Ba KATOIKEI JOVIPA N 1I0TooEAIda Kal Ba gival TTpooAaiun atroé 6Aoug icwg va
TTPOUTTOBETEI KATTOIO KOOTOG yia TV ayopd Tou domain name. TéAog, To EmailJS 1Tou
XPNOIMOTIOIEITAI Eival diXWG KOOTOG YIA APKETEG ATTOOTOAEG email, YEYOVOG TTOU KOAUTTTEI
TIG AVAYKEG TOU £PYOU.

3.10 EvaAAakTiKOi TpOTTOI UAOTTOINONG

Mpogavwg, n Apple dev atroteAei TNV povadiki €mmAoyry 0TV ayopd. Mia GAAn peyaAn
Karnyopia TETOIWV poAoyiwv gival ekeiva T1Tou utrooTnpifouv Android AoyIOMIKO.
TexvoAoyikoi KoAooooi 6TTwg N Samsung, Huawei, Xiaomi KukKAo@opouUv £EuTTva poAdyia
avTiotoixa pe 10 Apple Watch Series 7. Omrwg eival Aoyikd O TTPOYPAPUATIONOG
avTtioToixng €@appoynsg oe Android AoyiopIkO €ival dlIa@opeTIKOG, aAAd akoAouBei pia
TTOPOUOIO TTPOCEYYION ME QUTH TTOU TTpaydaTtotroindnke. 2T Android OUOKEUEG n
QAVATITUEN eQappoywyV yiveTal Eow Tou epyaAgiou Android Studio avti Tou Xcode, evw n
YAWOOQ TTPOYPAUMATIOMOU TTOU UTTOOTNPICETAI €ival N Java TTou aTToTEAEI Kal auTr) pid
QAVTIKEIMEVOOTPAPN YAWOOA TTPOYPANMATIONOU JE TTOAAG KoIva oTolxeia e Tnv Swift. Mia
iowg BaaikA diagopd Twv dUO AUTWY KOCPWY TTPOYPAUUATIOHOU TTou agilel va onueIwoEi,
gival To yeyovog TTwg 1o Android Studio gival d1aB€oipo o€ 6Aeg TIG TTAaT@OpueS (Windows,
Mac, Linux, ChromeQOS) o¢ avrtibeon pe 10 Xcode 1mou gival atrokAeIoTIKG yia Mac. O
XPNoTng €xel otnv di1abson Tou 10 Play Store avti Tou App Store woTe va kateRAlel TIg
EQPAPMOYEG TNG APEOCKEING TOU.

MapdAAnAa, uttdpyouv apkeTtoi TrTapoxol Cloud otnv ayopd mmépav TnG Google. H Amazon,
N Microsoft kai n IBM gival iowg o1 ueyaAUTEPOI AVTAYWVIOTEG, TTPOCQPEPOVTAG TTAPOUOIEG
duvaToTNTEG PE TNV TTAATPOPUA Tou Firebase, O1T0TE KaI KAVEIG Ba YTTOPOUCE VA OTPOPEI
o¢ avTtioToixeg ulotroinoeig. Ooov agopd Tnv 1I0TooeAida, n avaTTugn TG o€ React kai
JavaScript atroteAei pia a1rd TIG TTOAAEG ETTIAOYEG TTOU DIABETOUV O1 TTPOYPAUUATIOTEG.

37



XapokTnpioTIKG TTapadelypa atroTeAel n SlaxPoVIKr) YAWooa avatTugng 10TooeAidwv
HTML.

TéNog, TO povtéAo TTou avaTrTuéaue €yive oe YA\wooa JavaScript kal Tpéxel ota Cloud
Functions 1¢g Firebase uAotroiwvtag €tor autdépara pia popery back-end. Mia
EVOAAOKTIKA, Oa pTTopouce va €ival n  dnuioupyia back-end ammd TNV apxn
XPNOIMOTTOIWVTAG MIa YAwooa 0TTwg Python n otroia va diaxeipifeTal kai TV €TTIKOIVWVia
pe TNV Firebase.
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4.MNMapouciaon kal AvaAuon Kwdika

4.1 Eicaywyn

MeydaAo pépog TNG DITTAWMATIKAG AUTAG Epyaciag atroTeAei N avaTtugn KWOIKA, WOTE va
yivouv €@IKTG OAa Ta TTapatTdvw. ‘ETol TO TTapov Ke@AAalo, aoXoAsital ye Tnv availuon
TOU KWOIKA TTOU XPNOCIYOTTOINONKE TOOO yIa TV EQapuoyr, 600 Kai yIa TNV IOTOCEAIdA Kal
TO MOVTEAO TTOU ETTECEPYALETAI TIG METPHOEIG.

4.2 Egoapuoyn

4.2.1 Emkoivwvia e firebase

MNa va ptropéoel N epapPoyn Jag va eTTIKOIVWVACEL PE TNV TTAaT@Oppa Tou Firebase Tng
Google, apxika xpeialetal n eykatdotaon Twv amapaitnTwy pod files pe Tnv BorRBeia Tou

terminal.

Pods
¥ Podfile

Frameworks

Pods
Firebase
FirebaseAuth
FirebaseCore
FirebaseCoreDiagnostics
FirebaseDatabase
GoogleDataTransport

GoogleUtilities
GTMSessionFetcher
leveldb-library

nanopb

PromisesObjC

Eikéva 8 Amrapaitnta podfiles

AkoAouBwg, To Xcode kai 1o Firebase kavouv
€UKOAN TNV CWr] OTOV TTPOYPOUMATIOTH, apou
TTAPEXOUV TNV duvVATOTATA £YKATAOTAONG EVOG
ApXEIOU TTOU TTEPIEXEI OAEG TIG ATTOPAITNTEG
TTANPOQPOPIEG yIa VA Yivel N ouvdeon HETAEU TOU
Cloud kai Tou poAoyiou. o cuykekpipéva, To
GoogleService-Info.plist  mapdyetar  oTnv
TAaT@Opua TnG Firebase, TpooTiBeTal oTO
project Tou Xcode kai gival €§I0EIKEUPEVO YIa
TNV KABe e@apuoyr. OTTwg @aivetal oTnv
QwToypagia, TTEPIEXEI DIAPOPES HETAPRANTEG UE
TIG TINEG TOUG OTTAPAITNTEG YIA TRV OUVOECN TNG
£QAPUOYNG.
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3 WorkoutApp

3 TestView

3 NotificationController

3 ScheduleNotification M
3 NotificationView

3 ReceiveMessage

3 ComplicationController

(&) Assets

E2 Info

E8 GoogleService-Info

{«s} PushNotificationPayload
Preview Content

3\ DataManager

3 WorkoutView

Eikéva 9 Moper; GoogleService-Info.plist

Key Type

v Information Property List

CLIENT_ID
REVERSED_CLIENT_ID
API_KEY
GCM_SENDER_ID
PLIST_VERSION
BUNDLE_ID
PROJECT_ID
STORAGE_BUCKET
IS_ADS_ENABLED
IS_ANALYTICS_ENABLED
IS_APPINVITE_ENABLED
IS_GCM_ENABLED
IS_SIGNIN_ENABLED
GOOGLE_APP_ID
DATABASE_URL

String
String
String
String
String
String
String
String
Boolean
Boolean
Boolean
Boolean
Boolean
String

(SRR AL RS AP RIS RIS AL ALO RIS HLORIO AP LS NS

String

“Yotepa a1ré 1A TTAPATTAVW BAPATA, O TTPOYPANPATIOTAG TO JOVO TTOU €XEI VA KAVEI €ival

init() {

va KaAEOEI TRV ouvapTNOonN init() KAT@ TNV €KKivNOon TNG EPAPUOYNG.

FirebaseApp.configure()

Eikéva 10 Initialize Firebase

MA€ov n ouvdeon £xel emiTeuxOei Kal N KAQon Twv cuvapTioewy Tou Firebase €ival @Ik
€QOOOV £XEI TTPONYOUNEVWG CUPTTEPIANYOET N KatGAANAN BIBAIOOBAKN. (17)

4.2.2 Eyypa@n VEWV XpnoTwyv

[ Series 7 - 45mm - watchOS...
M) @

Enter a valid email.

PASSWORD

Password must be 6
~haracters long or more

Apxikd, n oBovn eyypa@eng TwWv VEWV XPNoTwV
arreikovi¢etal - TTapatmAeupwg.  AkoAouBwvtag 1O
documentation Tou Firebase, TpayuarotroiOnke n
EYYPAPN VEWV XpNOTWV OTNV EQAPMOYI JOVO PE email
Kal password. Na Tov okotrd auTo, yivetal import ol
KaTAAANAEG BIBAIOBRKEG OTTWG QaivovTal OTNnV €IKOVA.

import Firebase
import FirebaseDatabase

Eikéva 11 Libraries

2NV OUVEXEIT KaAegiTal n ouvapTnon
createUser(withEmail: , password:), divovtag Quaoikd
Ta KATAAANAQ opiopara OTTwG QaiveTal TTOPAKATW.
(18)

Eikéva 12 Register page
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Button(action: {
Auth.auth().createUser(withEmail: email, password: password) { authResult, error in

if let e = error {
print(e)

}

else {
print("email " + email)
print("password " + password)

let defaults = UserDefaults.standard
defaults.set(email, forKey: "username")

defaults.set(password, forKey: "password")
defaults.set(false, forKey: "notifications")
defaults.set(8.0, forKey: "repeat_time")
defaults.set(10.0, forKey: "measurement_counter")

defaults.synchronize()

let userID = Auth.auth().currentUser?.uid

let ref: DatabaseReference = Database.database().reference()
ref.child("users/\(userID ?? "N/A")/email").setValue(email)
ref.child("users/\(userID ?? "N/A")/allow_notifications").setValue("false")
ref.child("users/\(userID ?? "N/A")/repeat_time").setValue(8.0)
ref.child("users/\(userID ?? "N/A")/measurement_counter").setValue(10.0)
mainViewActive = true

}
N A
NavigationLink(destination: MainMenu(), isActive: $mainViewActive) {
EmptyView()
}

RegisterButtonView()

Eikéva 13 Register function

2€ TIEPITITWON QVETTITUXOUG EYYPOAPNG, TTOU UTTOPEI VO OQEIAETAI OE APKETOUG AOYyoug
OTTwG AavBaopévn dielBuvon email, KwdIKOG pe AiydTEPO ATTO 6 XAPAKTAPES A KAl AKOPO
o@AAua BIKTUOU, TOTE OTTAWG EKTUTTWVOVTAI TO OQAAUATA. Z€ ETITUXNUEVN TTPOCTTABEIQ,
aKoAouBei pia ogipd evepyEIwV yia TOV KABoPIoUO TwV BACIKWY TTAPAPETPWY TOU XPAOTN.
O1mwg @aivetal oTIG YpauuEéG 42-49 atmoBnkevovTal poéviua OTn CUOKEUR KATTOIEG
peTaBANTEG OTTWG Ta credentials Tou XproTn. AuTo yivetal, IOTI n TTANKTPOAGYNON OTO
POAOI gival BUOKOAN Kal €101 0 XpNoTng Ba utTopei va ouvdéeTal kaTeubeiav KGBe @opd
TTOU avoiyel TNV epapuoyn. MNa va emTeuxOei autd opifovTal KATTOIEG HETARBANTEG WE TIG
TINEG Toug OTO UserDefaults.standard kai otn ouvéxeia kaAeital n evioAr; synchronize().
216 ypaupés 50 kai 51 owdetar o petapAntég éva reference tng Pdong 6mou Ba
atrobnkeutouv Ta dedopéva kabwg kai 1o ID Tou xproTn. ‘ETol, gival TTAéOV €QIKTO, PE TV
evioAry ref.child("users/\(userID ?? "N/A")/email").setValue(email) (ypauuég 52-55) va
atrobnkeutouv oTn Bdon TTANPOYOpPIES yia ToV XPAOTN O€ Jia diEUBuvan TTOU TTEPIEXEI TO
ID Tou TOU €ival povadikd. To TeAeutaio oTdadio eival va yivel true n PETABANTN
mainViewActive n oTroia €vepyoTTolEi AUTOPATA T PETABOON OTO KUPIO HPEVOU TNG

epappoyng (ypaupn 60). (19)
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4.2.3 20vde0on XpNnOTWV

H ouvdeon Twv XpnoTwv akoAouBei Ttrapouoia
uAoTtroinon ME 11\ EYYPaQn. MapakdTw
@ ® TapousIGleTal n 086V TIOU  EuPAVIZETAl OTOV
xpnotn. H Baoiki diagopoTroinon civair n puéBodog
TToU KaAgiTal TTou gival n createUser(withEmail:
password:) divovTag Ta KatdAAnAa opiouara. (18)

@ Series 7 - 45mm - watchOS...

EMAIL

L@0.com

PASSWORD

Eikéva 14 Login page

Auth.auth().signIn(withEmail: email, password: password) { authResult, error in
if let e = error {
print(e)
}
else {
print("email " + email)
print("password " + password)

let defaults = UserDefaults.standard

Eikéva 15 Login function 1

Etriong, mpayupartoTroieital €AEyX0G TWV TTAPAUETPWY TOU XPNOTN PACEl TWV OTToiWV
yivovTal o1 JETPAOEIG O€ OXEON ME QUTA TTOU £XOUV aTTOBNKEUTEI 0TV BAon Tou Firebase.
2e TEPITTTWON aAAaynRg avavewvovtal o1 TINEG. AuTO oupfaivel TTPOKEINEVOU O
EMPBAETTOVTAG, O OTTOIOG €xel TTPOCRACN OTNV TTAPAPETPOTIOINCN TWV TIHWY, va €XEl TN
duvarotnTa va AapBaver pe PeyaAutepn R WIKPOTEPN OUXVOTNTA, UETPAOEIS ATTO TOV
aoBevn. H avayvwaon TWV TIMWV yiverai ME nv EVTOAN
ref.child("/users/\(userlD)/repeat_time").getData(completion: { error, snapshot in étou
otnv oucia divouue €va reference Tng Bdong, 1o KatdAAnAo path étmou BpiokovTal Ta
oedopéva TTou BéAoupe (H€oa kpuPetal kai To user ID) kai Tnv evioAr getData. Ze
TTEQITITWON ETITUXIAG Ta dedouéva Bpiokovral otn PETABANTA snapshot n otroia kai
OUYKPIVETAI JE TIG TIMEG TTOU £XOUV OTTOBNKEUTEI OTN CUOKEUN KAl EQOOOV XPEIAOTE, YivETAI
avavéwon (EAeyxog if ... else ypapuég 62-68). (19)
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ref.child("/users/\(userID)/repeat_time").getData(completion: { error, snapshot in
guard error == nil else {
print(error!.localizedDescription)
return;
}
let repeat_time = snapshot.value as? Float ?? 8.0
print(repeat_time)
if repeat_time == UserDefaults.standard.float(forKey: "repeat_time"){
print("saved correctly")
}
else {
print("changed remotely have to set new notification")
notification.scheduleNotification(repeat_time: repeat_time)
defaults.set(repeat_time, forKey: "repeat_time")
}
3

Eikéva 16 Login function 2

4.2.4 Adsci1a yia €1I00TTOINCEIG, KATAYPAPH HETPHOEWV

H Apple yia va trepiopioel TNV aveEEAEYKTN XPNON TWV TIPOCWTTIKWY OEBOUEVWIV XWPIG TN
ouvaiveon  Tou  xpnotn, €mPdAel  OTOV
TTPOYPAPMATIOTH va ¢nTdel Adela JE OKOTTO TNV
10 @] €icodo kal emeepyaoia guaiodNTWy OedoPEVwV.
Na To oKOTTO AUTO, €ival avaykaia Ta AITHPaATa yid
adela TOO0 PETPNONG TWV (WTIKWV CNPATWY TTOU
Aitnua aré «Workout 'ITpGV}JGTEUETGI n’swappoyr'] (kapdiakoi na)\pql’
WatchKit App» yia va oéuyovq KATT), 000 Kai yid Ty Trapaywyn
oac oTEAVEL €100TTOINCEWY. 2TIG TTPWTEG OUO  QWTOYPAPIEG
VVWOTOTIOOELS TTAPOUCIACETAl TO KOMMATI KWOIKA ToU (NTAEl
OL YVWOTOTIOMATELS adela yia dnuioupyia €100TTOINCEWY PEOW TNG
uropei va tepAapBa- KAAoNG Tng ouvaptnong requestAuthorization()
VOUV £L60TIOLNOELS KaL oto UNUserNotificationCenter, kabwg¢ kai o
NXoug. MTopeite va T1g TPOTTOG TTOU QaiveTal oTov XpRoTn. (20)
SLAUOPPWOETE OTIC
PuBuioelg.

@ Series 7 - 45mm - watchOS...

‘Oxt

Eikéva 17 Allow notifications

func allowNotification() {
let center = UNUserNotificationCenter.current()

center.requestAuthorization(options: [.alert, .badge, .sound]) { (granted, error) in
if granted {
print("Yay!")

} else {
print("D'oh")

Eikéva 18 Allow notifacations function
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AvTioToIxa, TTapaTNPEITAl TO AITAPA yIa AdEIa PETPNONG ATTO TNV EQAPUOYT TV (WTIKWV
AEITOUPYIWV TOU XPAOTN Kal TOV KWOIKA TTOU TO UAOTTOIEI. ZUYKEKPIPEVA, ETTITUYXAVETAI
MéOw TNG KAAONG Tng ouvdptnong requestAuthorization() auty 1™ @opd& oTO
HKHealthStore yia cuykekpipgéva pey€0n (quantities).

N Series 7 - 41mm - watc... o0 Series 7 - 41mm - watc...

o © @ v B ®

AkUpwon < NpéoBaon eyypa...

Ekxwpnon
n mpoopaong

: ‘ eyvpadng
MpooBaon otnv Yyeia AlTnua amé

Altnpa amoé «Workout «Workout WatchKit
WatchKit Extension» Extension» yLa

yla ngéoBaon Kat eyypadn Twv
EVNUEPWOT TWV aKOAoUB WV
dedopgvwy Yyeiag SeS0UEVWV 0TNV

“ag. “vela.

Eikéva 19 Allow measurements 1 Eikéva 20 Allow measurements 2

o0 Series 7 - 41mm - watc...
M) @

< NMpooBaon eyypa...

KAPAIA

Kapdlakot
TaApol .

Kapdlakot
TIaA oL NpEUL-
ag

MeTtaBANTOTN-

Eikéva 21 Allow measurements 3
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func start() {
let sampleTypes: Set<HKSampleType>
.workoutType(),

.quantityType(forIdentifier: .heartRate)!,
.quantityType(forIdentifier: .heartRateVariabilitySDNN)!,
.quantityType(forIdentifier: .restingHeartRate)!,
.quantityType(forIdentifier: .oxygenSaturation)!,
.quantityType(forIdentifier: .distanceWalkingRunning)!,
.quantityType(forIdentifier: .distanceDownhillSnowSports)!,
.quantityType(forIdentifier: .distanceCycling)!

]

healthStore.requestAuthorization(toShare: sampleTypes, read: sampleTypes) { success, error in

if success {
self.beginWorkout()

Eikéva 22 Allow measurements function

4.2.5 Anuioupyia £150TTOINCEWYV

2TNV TIEPITITWON TTOU TTapaxwpenBei 1o OIKAiWPa OTNV €QAPUOYN VIO OTTOOTOAN
€1I00TTOINCEWY, TOTE TTAPEXETAI N duvVATOTNTA OTOV XPNoTn i akdua Kal oTo yiarpd va

o Series 7 - 45mm - watchOS...
o} @

NOTIFICATIONS

Notifications o

Notify me every
7 hours.

Eikova 23 Evepyorroinon €1601moIncewy

TTpoypauuatifel  €1I00TTOINCEIC  avd  KATTOIO
didotnua wpwv. ETol, yivetar utrevBuuion oTto
XpnoTn ToTe TIPETTEl va AGBel pETpnon  Kal
TTapAAANAQ EXE ™ duvaroTnTa
TTOPAPETPOTIOINONG TNG OUXVOTNTAG OTTOOTOANG
€100TT0INONG HEOW TWV PUBUiIcEWY OTTWG PaiveTal
otnv OITAavr) €ikova. lNa va yivel autd €QIKTO,
KaAgiTai n ouvapTtnon func
scheduleNotification(repeat_time: Float) divovTtag
WG TTAPAPETPO TO XPOVIKO dIAoTNUa HPETAEU 2
dladoxikwyv eidotroinoswy. Ekei  opifetar 1O
TTepIEXOUEVO Tou notification, dnAadn Tov TiTAO, TO
MAVUPQ, TOV AXO KATT (Ypapuég 42-46) kal OoTnv
ouvéxela dnuioupyeital éva eTavaAaupavouevo
trigger kGBe 60eg WpPeg APONKE WG TTAPAPETPO
(ypaouun 48). Téhog, TTpowBeiTal TO aitnua oTo
UNUserNotificationCenter Tou poAoyiou (ypauuEg
51-54).
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leNoti ation(repeat_time: Float) {
let hours: Double = Double(repeat_time)

self.removeNotification()

let notification_id = UUID().uuidString

let defaults = UserDefaults.standard
defaults.set(notification_id, forKey: "notification_id")
defaults.synchronize()

let center = UNUserNotificationCenter.current()
let content = UNMutableNotificationContent()

content.title = "Wake up call"

content.body = "Its time to measure your vital signs. Next measurement in " + String(format: "%.0f", hours) + "
hours."

content.categoryIdentifier = "alarm"

content.userInfo = ["customData": "fizzbuzz"]

content.sound = UNNotificationSound.default

let trigger = UNTimeIntervalNotificationTrigger(timeInterval: 6@ * hours, repeats: true)

let request UNNotificationRequest(identifier: notification_id,
content: content,
trigger: trigger)
center.add(request)

Eikéva 24 Create notification function

O1 TTapaTTdvw EVEPYEIEG £XOUV WG ATTOTEAECUA VO EUPAVIOTEI GTOV XPAOTN N TTAPAKATW
€19oTTO0INON.

o Series 7 - 45mm - watchOS...
10 @]

12:28

WORKOUT WATC...

Wake up call

Its time to measure
your vital signs. Next
measurement in 7
hours.

ATtoppLYn

Eikéva 25 Eidormroinon Anywng uérpnong
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4.2.6 Aq@n peTPAROEWYV

4.2.6.1 Apxikorroinon tou Workout Session

‘Exovtag AGBel ammd Tov XpAOoTN €YKPION WOTE N €QAPUOYI MAG VO XPNOIYOTIOIEI TOUG
alo6NTrPEG, O TTPOYPAPUATIOTAG £XEI TN dUVATOTNTA VA KAVEl aitnon oT1o Healthkit yia va
AGBEI TIG TIUEG TWV PETPOEWV YIa TOUG KapdIakoUug TTaApoUg, To oguydvo, 1o HRV kai Tnv
atréoTacn. Omwg €xel avoaeepBei, n Apple dev
TTapEXEl Aueon TTPoOoRacn OToug aloONTAPES Kal
KpaTa KPUTITOypa®nuévn Tnv uAotroinon mng. 'Etol,
0 MovadIKOG TPOTTOG gival N TTpowbnon evog request
yIa TIG EVOIAQEPOUEVEG TINEG Kal TO Healthkit atravTa
11:12 oTo aitnua, otav £xel dlaBéoiueg TIPES. Ta Tov
oKOTTO auTto, dnuioupyeital éva workout session
KATa Tn OIGPKEIA TOU OTTOIOU AQuBAvOoVTal CUVEXWG

@ Series 7 - 45mm - watchOS...
o} @

Choose an Activity

resting ol peTpnoelg  Tou  givar  emOupnTéS.  Tlio
Walking O"UVKSK’pI}JE'ZVG, GpXIKO'ITOII&ZI'TGI TO wor’kout,session
' QivovTAG TOU WG TTAPAUETPOUG TOV TUTTO AOKNONG
Running TTOU KAVEI O XPrOTNG aPoU Tov €TTIAEEEI O iB10G aTTd
TNV AioTa dpaoTnNPIOTATWY OTIWG QaiveTal OTNV
Begin Measurement €IKOVQ.

Eikéva 26 Emidoyr dpaotnpiotnrag

Button("Begin Measurement") {
guard HKHealthStore.isHealthDataAvailable() else { return }

dataManager.activity = activities[selectedActivity].type
dataManager.activityString = activities[selectedActivity].name
dataManager.start()

Eikéva 27 Apyikorroinan Workout Session

4.2.6.2 Evapén rou Workout Session

E@doov o xpnotng emAEEEl va eKKIVIOEL TNV PETPNON, EEKIVAEI TAUTOXPOVA Kal €VaG
listener Tou TrepIpével atrd TO HealthStore va arrooTeilel TIHEG yia TA QUITAPATA TTOU
TTPAYHMOATOTTOINONKAY. ZUVETTWG, OOUAEIG TOU TIPOYPOUMATIOTH €ival va aKOUEl TIG
ATTAVTAOEIG, VO avayvwpilel TTo1d pEyeBog apopd, Kal OTn CUVEXEID VA ATTOBNKEUE! TNV
TIMA TToU €AaBe padi ue Tn XpovikA oTiyur TTou £@Trace. OAeg auTéG oI TINEG aTToBnKeUovTal
ava kartnyopia kai TrEPIMEVOUV va  eKTTANPwOei n Ouvlnikn TePUATIOYOU Yyia va
atrobnkeutouv oTn Baon dedopévwy Tou Firebase (ypaupég 146-154). 10 TTAPAKATW
TTapPAdEIlyua KWOIKA @aivetal o OIAKOTITNG switch TTou TTEPIEXEI OANEG TIG TTEPITITWOEIG
MeETPAOEWYV TTOU AapBdvel To TTpdypappa atrd 1o HealthStore, kaBwg kal To TTapaderyua
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NG TIMAG yIa Tov KapdIakd TTaApo. MNMapdAAnAa, avaloya Tov TUTTO, N TIUA TTOU AR@OnKe
UTTOKEITAI KAl OTIG AVAAOYEG METATPOTTEG Hovadag (oeipég 137-138). Me avTioToixo TpOTTo
yivetar n ouAhoyn Twv dedopévwy Kal yia TIG uttoAoitreg peTprioelg (o§uyovo, HRYVY,
atmdéoTaon).

for type in collectedTypes {
guard let quantityType = type as? HKQuantityType else { continue }
guard let statistics = workoutBuilder.statistics(for: quantityType) else { continue }

DispatchQueue.main.async {
switch statistics.quantityType {
case HKQuantityType.quantityType(forIdentifier: .heartRate):
if (self.heartCounter != Int(self.measurement_counter)) {
let heartRateUnit = HKUnit.count().unitDivided(by: .minute())
self.lastHeartRate = statistics.mostRecentQuantity()?.doubleValue(for: heartRateUnit) ?? @

let today = Date()
self.heartTimesArray.append(today.toString(dateFormat: "yyyy-MM-dd-HH:mm:ss:SSS"))
self.heartRate.append(self.lastHeartRate)

self.heartCounter += 1
if (self.heartCounter == Int(self.measurement_counter)) {
self.sendRequest() { data in
if let data = data {
print(data)
if (data == "true") {
self.invalidMeasurement = false
return

}
}
let lastminute = today.toString(dateFormat: "yyyy-MM-dd—HH:mm")
let even = Dictionary(uniqueKeysWithValues: zip(self.heartTimesArray, self.heartRate))
self.ref.child("users/\(self.userID ??
"N/A")/heartRate/\(self.activityString)/\(lastminute)").setValue(even)
self.ref.child("users/\(self.userID ?? "N/A")/lastType").setValue(self.activityString)
self.ref.child("users/\(self.userID ?? "N/A")/lastTimestamp").setValue(lastminute)

if (self.oxygenCounter == 1) {
self.end()

}
Eikova 28 2uAoyn uetpnoswv

4.2.6.3 NpoBoAn Twv ueTpHoewv

Katd tnv diapkeia tou Workout Session kdBe Ty TTou €pxetal atmd Toug aloOnTApES
TTPOBAAAETaI TAUTOXPOVA O0TNV 006vN Tou poAoyioU OTTWG TTAPOUCIAZeTal TTApaKATwW. O
KWOIKAG TTOU UAOTTOIEI TO OUYKEKPIPEVO View Kal EVIUEPWVEI TIG AVTIOTOIKES TINEG QaAiVETAl
oTNV ETTOUEVN WTOYPAPIQ.
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func hrvvalue() -> String {
var mutatableSelf = self
o @ return mutatableSelf.hrv
}

lazy var array:[String] = ["Distance " , distanceValue() , " m"]

@ Series 7 - 45mm - watchOS.

11:12

var body: some View {
VStack {
Distance: 17 m Group {

Heartrate: 93 bpm HStack {
HRV: 0Oms Text("Distance:")
Oxygen: 0.0% Spacer ()
Text(distancevalue() + " m")
b
HStack {
Text("Heart rate:")
Spacer()
Text(heartRatevalue() + " bpm")

Stop

Eikéva 29 lNpooAn uerpnoswv Eikéva 30 Zuvaprnon evnuépwaong kai mpooANS Tiuwyv

4.2.7 'EAeyX0g HETPNONG

Otav TeAeioel N p€Tpnon Kai TTpiv ammodnkeuTei otn Bdon dedopévwy, EAEyXOvVTal OI TINEG
TT0U AfYBNKav atrd Toug aIoBNTAPES. Me autdv Tov TPOTTO, UTTAPXE! N BeBaidTnTa OTI £YIve
owaoTA n PETPNOoN Kai dev £xouv ouuBei opAaApaTa 6TTwG 0 XPNOoTNG va Qopdcgl XaAapd To
POAOI ] va €xouv Bpaxei ol aiobntrpeg. O EAeyxog TTpaydaTOTTOIEITAI PE TN BonBeia Twyv
Cloud Functions 1ng Firebase 10U £1mITEAOUV pOAO backend kal avaAuovTal 0TnV £TTOPEVN
UTTOEVOTNTA. ZTNV TTAPOKATW QWTOYPAPIa TOU KWOIKA QPAiVETAI O TPOTTOG ETTIKOIVWVIAG JE
10 backend, KaBwg KAAEiTalI N cuvVAPTNON TTOU UTTOAOYIZEI T QUOIOAOYIKG Opla PETPNONG
Kal EMOTPEQPEI true av o1 TIWEG avikouv péoa o€ auTd n false av ta utrepfaivouv. T1n
ouvéxela, oe TTEPITITwOoN true atmoBnkeleTal n PETPNON, EVW OE€ AVTIOETN TTEPITITWON
€100TTOIEITAI O XPAOTNG HEow alert, yia va eTTavaAdBel Tnv diadikaaia.

func sendRequest (completion: @escaping (String?)->()){

let userldString: String = String(self.userID ?? "")
let urlString = "https://us-centrall-healthwatchapp-e636f.cloudfunctions.net/validatemeasurement?uid=" +

userIdString
if let url = URL(string: urlString) {

print(url)

URLSession.shared.dataTask(with: url ) { data, response, error in

if error == nil {
if let data = data {
if let jsonString = String(data: data, encoding: .utf8) {

print(jsonString)
return completion(jsonString)

}
}else{
print(error ?? "Error")
return completion(nil)
}
}.resume()
}
else {

Eikéva 31 EAcyxog pérpnong amo tnv epapuoyn
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Eikéva 32 Eiborroinon eravaAnyng pérpnong
Invalid measurement

Your last
measurement was not
in the expected

boundaries. Please
redo the
measurement.

Dismiss

4.2.8 AQgn Tng péTpnong

KdaBe @opd TTou 0 XpNOoTNG EKKIVEI pia vEa diadikaoia JETpNoNG atTaiTeital TG00 va AdBeEl
EYKUPEG TIUEG, OO0 Kal va CUPTTANPWOEI £vag aplBuog autwy yia va OAoKANpwOEi n
KATAYPOQr). ZUYKEKPIYEVA, €XEI OPIOTEI MIA TTAPAUETPOG, O APIOPOG METPROEWV avda
KATAYPOQr) TTOU ATTOTEAE KAl T OUVONAKN TEPUATIOUOU. 10 OUYKEKPIPEVA, av N HETABANTNA
auth €xel Ty 10 kai 1o poAd! AaBel 10 YETPAOEIG yIa TOUG KAPBIAKOUG TTAAPOUG ATTO TOUG
alobnTrpPeg, TOTE XPEIAZeTal va ETTIRERAIWOEI TTWG OI TIUEG AVIIKOUV O€ QUOCIOAOYIKA OpIa
(Yypapuég 146-153). Av n atrdvrnon eivai B€Tikr, n diadikacia Ba AdBel kal Tnv TeAeuTaia
péTpnon ouyovou kal HRV atré 1o Healthkit. AkoAoUBwG, TTpayuaToTTOIEITAl N EYYPAPH
TWV TIHWV oTNV Baon dedouévwy oTo Firebase (ypaupég 157-159). Tote kal poévo 161€ Ba
KaAéoel Tnv ouvdaptnon end() (Yypapun 162) rou teppartiCel Tnv diadikaaoia.
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for type in collectedTypes {
guard let quantityType = type as? HKQuantityType else { continue }
guard let statistics = workoutBuilder.statistics(for: quantityType) else { continue }

DispatchQueue.main.async {
switch statistics.quantityType {
case HKQuantityType.quantityType(forIdentifier: .heartRate):
if (self.heartCounter != Int(self.measurement_counter)) {
let heartRateUnit = HKUnit.count().unitDivided(by: .minute())
self.lastHeartRate = statistics.mostRecentQuantity()?.doubleValue(for: heartRateUnit) ?? @

let today = Date()
self.heartTimesArray.append(today.toString(dateFormat: "yyyy-MM-dd-HH:mm:ss:SSS"))
self.heartRate.append(self.lastHeartRate)

self.heartCounter += 1
if (self.heartCounter == Int(self.measurement_counter)) {
self.sendRequest() { data in
if let data = data {
print(data)
if (data == "true") {
self.invalidMeasurement = false
return

}
}
let lastminute = today.toString(dateFormat: "yyyy-MM-dd-HH:mm")
let even = Dictionary(uniqueKeysWithValues: zip(self.heartTimesArray, self.heartRate))
self.ref.child("users/\(self.userID ??
"N/A")/heartRate/\(self.activityString)/\(lastminute)").setValue(even)
self.ref.child("users/\(self.userID ?? "N/A")/lastType").setValue(self.activityString)
self.ref.child("users/\(self.userID ?? "N/A")/lastTimestamp").setValue(lastminute)

if (self.oxygenCounter == 1) {
self.end()
}
Eikéva 33 Zuvbnkn tepuariouol measurement

AuTAvV TN PETABANTA aQuTH TEPUATIOPOU TWV WPETPOEWV MTTOPEI va KaBopioel T600 o
XPNOTNG HECW TWV PUBUICEWY, OTTWG PAIVETAI GTNV TTAPOAKATW EIKOVA, 600 KAl KATTOI0G
QTTOPOKPUOUEVOG BIaxeIpIoTAS (YIaTpog). Méow aAlayng tmou cuuPaivel oto Cloud Ba
TTPAYUATOTTOIEITAI GAAQYR KAl TNV EQAPUOY.

o Series 7 - 45mm - watchOS...
") @

Kiny

MEASUREMENT

Take 15 in every
measurement.

Eikéva 34 KaBopioudg apibuou tiuwv ava uérpnon
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4.3 lotooeAida

4.3.1 20vdeon Je firebase

OT1TWG KAl 0TNV €QApOyR, yia va TTpayuaTtoTtroinBei n ouvdeon ue 1o project Tng Firebase
gival amapaitnto €va apxeEio TO OTTOI0 ONMIOUPYEITAI auTOMATA KOl TTEPIEXEI OAA T
SIaTTIOTEUTAPIA, WOTE va ouvdeBOoUV emITUXWG OAa Ta services. O KWOIKAG TTapoucidleTal
oTNV TTAPOKATW QWTOYPAPIa.

mport { initializeApp } from
import { getAnalytics } from

import { getDatabase } from "firebase/database";

import { getAuth, createUserWithEmailAndPassword, signInWithEmailAndPassword } from "fireb

apiKey: " __. e TS AR
authDomain: "

databaseURL: "' - savve

projectId:

storageBucket: "---" oo Senad
messagingSenderId: "~

appId: "

measurementId:

= initializeApp( );

Eikéva 35 Firebase configuration file JavaScript

4.3.2 Eyypa@n Kail ZUvOeon XPNOTWV KAl ETTAYYEAHATIWV

AkoAouBei TTapopoia Aoyikr) OTTWGS TTAPOUCIACTNKE KAl OTAV EQAPUOYH ME TN dIa@opd TTWG
o0 kKwdIkag eival ypauuévog oe JavaScript kai Ox1 oe Swift. Ommwg @aiveralr kal oTn
QwToypagia divetal n €MAOYNA €iTe oUVOEONG €iTe eyypa@ng, dIaAéyovTag Pe Tnv Bondeia
Tou menu. Mia akoéua TTPOCBKN

TNV 1I0TOo€AidA Eival TTWG KATOTTIV

EMAOYAG TNG EYYPAPNAG, O XPNOTNG

KaAeital  va  OloAégel av  eival

XPNOoTNG N €TTAyyEAUATIOG UYEIaG.

H epapuoyn pag oto Apple Watch

Oev €ixe Tétola duvaTdTNTA KOBWG
TTPOOPICETAl  ATTOKAEIOTIKA  yIA
XPNOTEG. 2TNV I0TOOEAIdA OUWG Ol
egister a ETTAYYEAPATIES MTTOpOUV va
— EAEYXOUV  TIC  WETPACEIC  TWV

aoBevWwV TOug Kal va aAAAouV Thv

ouxvotnta Kai 1o TARBOG Twv

METPAOEWV TOUG.
Eikéva 36 Z2uvdeon-Eyypapn péow 1nNg
ioTooeAidag

=
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Eikéva 37 EmimAéov TANPOYOPIES
emmayyeAuaria

‘ETol, av emAexOei 1o “Professional”
AN 0 XpAoTng Ba kAnBei va dwotel

MEPIKEG TTAPATTAVW TTANPOYOPIEG
woTte  va  €ivar duvatd  va
Kataxwpnbei wg emmayyeApaTiag.
FirstName [ frtt name ] AuTéC @aivovTal OTnV TTAPOKATW
€IKOVO Kol  €ival otV oucia

LastName [ et nams ) TTANPOPOPIEC ATTAPAITATEG Yia évav
A . | aoBevr) wWOTeE va  JTTopEl  va
yvwpilel Tov ylaTpd TOU Kal va
City 3 ] EPXETAI O€ ETTKOIVWVIO HE QAUTOV.
OT1av oAokAnpwOei N cuptTARpwon
Telephone [ telephone l me (péppag Kal OAWV Twv TTEdiwv
NG (o€ TrEPITTITWON TTOPAAEIYNG
Email [ emai ] KATTOIOU €pXETAl €1Q0TTOINCN KAl

Oev ouvexiCetal n eyypa®rn HEXP!
TNV UTTOROAN cwoTHG dRAWoNG) Ta

oToixeia eyypdgovtar otnv Bdon
dedopévwy O0TnV Kartnyopia admin
ME Bdon To id TOu €TTAYYEANATIOL.

4.3.3 Navbar

2.€ ONEG TIG OENIDEG TNG EQAPPOYNG HAG UTTAPXEI Mid YPAUME TTAOHYNONG, N OTToia TTOPEXE!
TN duvaToéTNTa OTO XPHOTN VO aAAdlel ypriyopa oeAida Kal va TTNyaivel EKEl TTOU TTIOUNET
XWPIG va xpelddetal va emOoTpEPEl OTO BACIKO menu. AUTh n ypauun €xel 3 HOpQPES
avaAloya PE TO av 0 XProTng gival ouvoedEPEVOS OTOV Aoyapliaoud Tou, ETTayyEAPATIOS i
OxI OTTWG PAIVETAl TTAPAKATW.

AN MyHealth Home  Aboutus  Statistics Log in

Eikéva 38 Navbar un ouvdedeuévou Xpnorn

ANV MyHealth Home About us Statistics Users Profile Log out ‘

Eikéva 39 Navbar ouvdedeuévou emrayyeAuaria

AV MyHealth Home About us Statistics Professionals Profile Log out ‘

Eikéva 40 Navbar ouvoedeuévou xpriotn

Auto vyivetal pe Tnv PBonBeia Tng ouvdptnong useEffect() kal ouykekpigéva Tng
onAuthStateChanged() Tng Firebase, n otroia diamoTWVEl TOV TUTTO TOU XPHOTN. ZTN
ouvéxela, KaAei To avtioToixo component Navbar rou TTpoBaAAETal oav ATTOTEAEC Q.
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useEffect(() {
t auth = getAuth();

onAuthStateChanged(auth, (user) => {

if (user) {
setValidated( )7

uid = user.uid;
- dbRef = ref(getDatabase());
get(child(dbRef, “admins/${uid}")).then((snapshot)

if (snapshot.exists()) {
setAdmin(true);
}
else {
console.log("its a user");
}
}).catch((error) => {
console.error(error);
});
}

Eikova 41 Aiarriotwon tou TUTTOU XpNoTh

4.3.4 MNMepinynon

App() {
return (

path='/loginregister' element

path='/"' element =

Route path='/profile_admin' element
fileAdmin
path='/profile_user' element =
ProfileUser
Route path='/additionalinfo' element =
AdditionalInfo
Route path='/aboutus' element =

'/admins' element =
'/users' element =
"/user" element =
path="/contactuser" element =
tactUser

e path="/contactprofessional element =

Eikova 42 Ar?/\on O1EUBUVOEWY TWV ITTOTEAIdWYV

H evaAhayny petal Twv oeAidwv Tng
I0TOOEAIdOG YyiveTal e Tn PoriBeia Tng
BiIBAI0BNKNG 'react-router-dom'. ‘ETol oto
apxeio App.s OnAwvovtar OAeg ol
dleubuvoelg <Routes> TTOU Ba
XPEIQOTOUV OUCYETICOVTAG TNV KaBepia
ME TO QVTIOTOIXO OTOIXEIO TTOU Ba KANBEi
otav yivel n ueTABaon o€ ekeivn TNV
oeAida, OTTWG PAIVETAI TTAPAKATW.



Me autov Tov TPOTTO OTaV eKKIVEN TO front-end, uttdpxel n duvardTnTa PETARAONG OTIG
avrtioToixeg Oleubuvoelg pe TIG eVIOAEG <Link> kar window.location.href. H 1pwtn
TTEPITITWON XPNOIKOTIOIEITAI YIA TN dAWOT EVOG OTOIXEIOU NECA OTNV IOTOOENIDA, TO OTTOIO
otav eTmAexBei Ba odnynoel To xpHoTn o€ évav AAAov ouvdeopo. H dAAwon auTr yiveTal
Méoa oTo KOPuAT render TNG KAGONG MOG KAl €TTIONG UTTAPXEI N duvaTtoTnTa VA OTAAOUV

render() {
= '/some/other/value'
= {

pathname: "/user",

paraml: "Parl"

b
return (

Link
to={{pathname: "/user"}
state={{
user_id:
email: this.state.email,

allow_notifications: this.state.allow_notifications,
measurement_counter: this.state.measurement_counter,
.state.repeat_time,

repeat_time: 1

b

Eikéva 43 Xprion tn¢ evroAng <Link>

is.state.user_id,

oToIXEia Kal
TTANPOPOPIES oTO
element 1O oOTOI0O BQ
KANOei MEOW TOU
avtioToixou state. 210
TTAPAKATW TTAPAdEIYHA,
otav  emAexBei  €vag
OUYKEKPIPMEVOG XPNOTNG,

TTPAYUATOTTOIEITAI
METABOON OTO TIPOPIA
TOU KoAwvtag TNV
aTmmapaiTnTn KAdon,
divovidg TG Kal 1A
OTOIXEia TOU XPAOTN YIa
TTPOBOAN.

H deuTepn TTEPITITWON XPNOIMOTTOIEITAI OTNV aAAQyA TTapaBupwv UoTEPa atrd TNV KAAON

createUserWithEmailAndPassword(auth, email, password)

.then((userCredential) => {

const = userCredential.user;
Swal.fire({
title: 'Success',
text: "Succesful register!",
icon: 'success',
customClass: "swal_ok_button",
confirmButtonColor: "#6a98ce"

}).then( 0 {

if (role == "admin") {
window. location.href = '/additionalinfo';
console. log("new amdin");

}

else ff
window. location.href = '/';
console.log("new user");

95

KATrolag ouvapTnong. Ei
Tapadeiyuati, OtV TTAPOKATW
pwToypagia yivetal n TTpooTTadEIa
EYYPOAPNG VEOU XPNoTn oTnv Baon
oedopévwy e T PonBeia  TNG
ouvaptnong
createUserWithEmailAndPassword.
2TN CUVEXEIQ, TTAPATNPEITAI TTWG AV
0 XPnoTng eival eTayyeAPaTiog TOTE
amaiTeital va  dwoel  TTEPAITEPW
TTANPOPOPIEG, OTTOTE KAl OdNYEiTAl JE
TNV €vioAl windows.location.href
otnv o€Aida /additionalinfo, evwy av
gival atrAdg xpAoTng TOTE 0dnyeiTal
QUTOMATA OTO BACIKO PEVOU.

Eikova 44 Xpnon iy EVIOANS
windows.location.href



4.3.5 AvTAnon Kal @opTwon dedopévwyv

Mapduoia pe TNV €Qappoyn, €ival avaykaia 1600 N ammoKTNon Twv TTANPOPOPIWY TTOU
BpiokovTal oTn Baon, 600 Kai n eyypan véwv. O1 dUo auTég Baoikég diadikaaieg yivovTal
ME TN Xprion ouvapTioswy TnG Firebase. ZTnv TTePITITWON avayvwaong TTANPOQOPIWY ATTO
TN Bdaon, n ouvapTtnon get(), emoTpEéPel av emTUXEl éva snapshot Tng dieuBuvong Tng
Baong TTou £yIVE N AiTNON. ZTO TTOPAKATW TTAPABEIYUA PAIVETAI N CUVAPTNON, OTNV OTToIA
TTAPEXETAI WG OpiopaTa Mo avagopd otn Baon kai 1n dievBuvon (path) oto otroio
get(child(dbRef, “users/${this.state.id_user}/oxygen/")).then( [ESISIINONA(e{NeIRAIICIV[VIa]¢Aq
(snapshot) => { TTANPOPOPIEG.
var oxygenmonthdata = []; Eixova 45  Xpnon ms
for (let el in snapshot.val()) { ouvaprnong get() oe JavaScript

AvTioToIxa, TTPAYUATOTTOIEITAI KAl N EYYPAPN TTANPOPOPIWY UE TN BoNBEIa TNG cuvapTNONG
t uid = user.uid; set(). Omwg TTponyoupévwg, TTApEXETAI  OTN
ouvapTtnon avagopd otnv BAacn kai Tnv dieubuvon
SENUCICEIEEEEEIRERLEUEVAR ECIIR N 0TV OTToia £Xel €TMIAEXTEI va aATTOONKEUTOUV TO
{;gitggz';‘?:l:si;sﬁ;;:"‘e' dedopéva, evwy OTo TEAOG TrpowBolvial Ta
e ’ 6560}18)/0 0 MOPYN json OTwG TTapoucIAleTal
S TTAPAKATW.
telephone: telephone,
email: email,
total_users: 0

Eikéva 46 Xpnon g ouvaptnong set() oe
JavaScript

TENOG, UTTAPXEI N dUVATOTNTA AVAVEWONG TWV OEOONEVWV XWPIG VED EYypPa®r| TTOU 0dNYEi
oTtn diaypa®n 6owv TTANPOYOPIWV avrikouv oTo idlo kKAadi (dieuBuvon atmmobrkeuong). H
evioAn autr Tng Firebase eivai n update() kal akoAouBei Tnv idia AoyIKA PE TIG TTApATTAVW
QU0 evTOAEG. TMapdadelypa xpriong TNG akoAouBei TTapakdaTw. AvaAUTIKOTEPQ, KabioTaral
OaQPEG TTWG O€ AUTO TO OnEio avavewveTal n TiuA TG METaBANTAG allow_notifications yia
éva OUyKeKpIPEVO user. Av yivoTav Xprion Tng ouvdaptnong set() oe autdé 1o onueio Ba
dlaypdgovtav OAEG Ol UTTOAOITTEG TTANPOQPOPIEG TTOU UTTAPXOUV OTO XProTn OTTWG Ol
METPAOEIG, TIPOCWTTIKEG TTANPOPOPIEG KATT.

update(ref(db, "users/" + uid), {

allow_notifications: this.state.allow_notifications.toString(),

Ok

Eikova 47 Xpnon ¢ ouvaprnong update() o€ JavaScript

H ouvdeon pe tnv Firebase, n ouvdeon KAl n eyypagr VEwV XpnoTwyv KaBWG Kal n
avtaAAayr dedopEvwy atroTeAoUV BAcIKA OTOIXEIO TNG 1I0TOCEAIDAG, OXI OpWG TO BACIKO
OKOTTO dnuioupyiag TnG. H etmAoyr) eTayyeAparia ammd Tov XprioTn, N €TMKOIVWVIa XproTn
Kal eTTayyeApaTia uyeiag, n allayni Twv pubpiocwv AQWng METPNOEWV KABWG Kal n
OTITIKOTTOINON TwvV METPAOEWY ToU AAPOnkav ammd TO PoAdl Kal n  €gaywyn
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OUMTTEPOOPATWY €ival o1 Agitoupyieg TToU T SIOQOPOTIOIOUV Kal TNV KaBioTouv
arrapaitnTn. AUTEG OI AEITOUPYIEG AvAAUOVTAI EKTEVWG OTN OUVEXEIQ.

4.3.6 ANAnAeTTidpaon HETAEU XPROTN KAl ETTAYYEAUATIO UYEiag

Me mmAorlynon oTtnv kaptéAa “Professionals”, o xpioTng €xel Tn duvardtnTa va O€l Kal va
avadntioel OAOUG Toug eTTaYYEAUATIEG uyeiag TTou €xouv ouvdeBei oTnv e@apuoyn. MNa
KGBe etrayyeApatia trapéxovral dIAQopEeG TTANPOPOPIEG ETTIKOIVWVIAG OTTwG dielBuvon
epyaoiag, TNAE@wvo kal email, evw avaypd@etal Kal 0 CUVOAIKOG apiBudg XpnoTwy TTou
EXEI UTTO TNV ETTIBAEWN TOU.

Professionals

[ Search a proffesional by name

,
& Pantelis Vrettos

m Valaoritou 6 Varimpobi Contact Professional

@] pantelis.vrettos @gmail.com

®) 6902838201 Remove Professional
i
. J
4 N
& Theodore Chronopoulos
m Thisseos 1 Kifissia Athens Contact Professional
@ theodore.chronopoulos13@gmail.com
®) 6942299385 Add Professional
@ o
\ J

Eikbéva 48 Mevou emidoyn¢ emayyeAuaria vyeiag

KaBe emmiAoyn etrayyeApaTia diabétel Uo kouuTd. To TTpwTo 0dnyEi To XPrioTn 0Tn POpHa
ETTIKOIVWVIAG PE TO OUYKEKPIPEVO eTTayyeApaTia. To delTeEPO TTPOCBETEI TO YIATPO OTN
ANioTa ekeivwv TTOU PTTOPOUV va eMIRAETTOUV TIG WETPAOEIG TOU Kal va aAAACouv TIg
pubpuioeic kK&dtw ammd TIG otroieg Aaupdvovtal. Ze TTEPITITWON €MMAOYAG, TO id TOu
eTTayyeEAUATIO EYYPAPETAI OTO QVTIOTOIXO OnueEio TNG BAoNg OTTOU avaQEéPETAl OTOUG
eMPBAETTOVTEG TOU TPEXOVTOG XPNOoTN. MapdAAnAaq, To id Tou xprioTn ptraivel otn AioTa Twv
aTOPWV TTOU TTAPAKOAOUBEI O yIaTpOG OTO QVTIOTOIXO OnuEio TNG BAong OTTWG @aiveTal
OTIG TTAPOKATW QUTOYPAPIEG.

5
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v users
» 8BMdBVBjVVOCP4GaytwRcYrOiwJ3
» 9Z5VE1P7KIf7vrsL3EQzdKQBZ052
v F11Gx2GoFrT3uGnGLFCmunj1pBB2

allow_notifications: "false"
email: "ReAl@0.com"

» heartRate

> hrv + B
measurement_counter: 15

» oxygen

v professionals

1Wf3kJ5vZbMJBNIXXQZVvhSGCLbx1: "Pantelis Vrettos"
Eikéva 49 Aévrpo armoBrnkeuong mAnpo@opIwy Xpnarn

v admins
v TWF3kJ5vZbMJONIXXQZVvhSGCLbx1

address: "Valaoritou 6"

city: "Varimpobi' B

email: "pantelis.vrettos@gmail.com"

first_name: "Pantelis"

last_name: "Vrettos"

telephone: "6902838201"

total_users: 4

v users

0: "zerwY2Ne8dbOlhWbTwBGNfk3sID3"
1: "8BMdBVBjVVOCP4GaytwRcYrOiwJ3"

Eikéva 50 Aévrpo armmobrkeuang mAnpogopiwy smayyeAuartia

H emAoyn TG diaypa@ng Tou eTTayyeApaTia amo Tn YePId TOu XPROTn, i TOU XpraoTn atro
TNV I0TOC€EAIdA TOu eTTAYYEAPATIA 0dNyei 0T dlaypa@r] Twv ids Kal atrd Ta dUO ChEia TTOU
gixe yivei eyypaen. AKOAoUBwG, TTapouaIAdeTal TO HEVOU TOU eTTayYEAPATIO OTTOU BAETTE
OAOUG TOUG XPAOTEG TTOU £XEI UTTO TNV €TTIBAEWN TOU.
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Users

( Search user by email... -
4 )\
@ P@0.com
Q Notifications: Enabled B User
O Number of measurements: 20
\_ J
4 N\
@ L@0.com
ntact User
Q Notifications: Disabled
O Number of measurements: 10
\_ J

Eikéva 51 Mevou emiAoyng xprnorn

TéANoG, OTTWG yiveTal avTIANTITO TO TTPOPIA KABe XproTn eival TTpooBdoiyo pévo amod Tov

7

Personal Information

Email: ReAl@0.com

Allow notifications: false

Ammount of measurements: 15 .
@ Repeat notification every: 8 .

R

\L

N\

Eikéva 52 KapréAa xprnortn

59

idlo A amd Toug ETMIRAETTOVTEG
emayyeAuarieg uyeiag Tou. Ekeli,
divetal n duvartdTnTa TTPOROAAG TwV
METPAOEWYV, aANG Kal aAAayAG TwvV
pubuicewy  Afyng TG pETPNONG
OTTWG @aiveTal OTNV QWTOYPAIaL.
2 UYKEKPIYEVQ, o} XPOVOG
utrevlupiong yia Aqyn pETpNong
KaBwWg Kail 0 apiBuog TwV OUVOAIKWV
METPACEWYV UTTOPEI va TPOTTOTTOINBEI
ME Tnv PBonbeia Twv avTioToXwv
KOUMTTIWV. H aMayp auth
EVNUEPWVEI KaTAAANAa Tnv Pdon
OedoUEVWV KAl OTn  OUVEXEID N
epapuoyn Tou pohoyiou dlaBdader Tig
aAAay€EG KABE @opd TTPIV TNV €vapén
vEQG METPNONG.



O1rwg avagépBnke TTponyoupévwg, n duvatotnta “Contact Professional”, “Contact User”
odnyei oTnv cupTTAfpwon e6pPag email TTou TTapouaciadeTal. Ekei 0 atrooToAéag KaAegital

Contact professional

Receiver

Send to

Reply To

Subject

Message

[ Panteiis vrettos

I pantelis.vrettos@gmail.com

I ReAI@0.com

[ .

va TpooBécel 10 Béua Kal KUplo
TTEPIEXOUEVO TOU PNVUPATOG ME TA
UTTOAOITTO  OTOIXEIO QTTOOTOANG VO
gival ouutmmAnpwpéva Pe Bdaon Ta
oToIxeia TTOU €Xel dNAwoeEl O KABe
XPNoTng.

Eikéva 53 @opua smikoivwviag

Otav maTtnBei N amooToAR, 0 TTAPAANTITNG BEXETAI £VA QUTOUATOTTOINUEVO email atrd To
email TG e@appoyng (myhealth.contact.mail@gmail.com) 1mou TTEPIEXEI TO BEPQ Kal TO
MAVUUA TOU OTTOOTOAEQ.

KaAnoTtépa  Ewepxéueva x

MyHealth <myhealth.contact.mail@gmail.com>
TIPOG EYW ¥

X AyWAkd v > EMNVIK& v Metadpacn unvipatog

Hello Theodore Chronopoulos,

You got a new message from ReAl@0.com:

lMpoomabsia emkoivwviag

Best wishes,
MyHealth team

Email sent via

Eikova 54 Aurouarorroinuévo email

Tooo n yoper Tou auTopartoTroiNuévou email, 600 Kal N aTToCTOA yiveTal e Tnv Borbsia
evog email server TTou ouvdEeTal ge TNV epappoyr Tou EmaildS.com. Exkei, dnuioupyndnke
évag Aoyapiaopdg o otroiog ouvdédnke pe 1o email Tng Google kal 0Tn OuvEXElD
dlapopwenkav o1 OpuES TTou Ba atroaTéEANOVTAI KABE QOPA TTOU £vVag XPNoTng BEAEI va
ETTIKOIVWVNOEL. H ouvdeon e TOV server Kal n arrooToAr Tou email, yivetal Je Tn Xprnon
NG ouvaptnong sendForm Ttng PIBAIOBNAKNG '@emailjs/browser’ mTpooBEéToviag wg
opiopara Ta id Tou Aoyapiacpou Kal TNG OpUag TTou BEAoUE OTTWG TTAPAKATW. (21)
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console. log(form.current)

.sendForm(serviceID, to elD, .current,
.then((result) {
console. log("SUCCESS!", result.status, result.text);
fire({
title: 'Success',
text: "You have succesfully send a message!",
icon: 'success',
customClass: "swal_ok_button",
confirmButtonColor: "#6a98ce"
}) .then( () {
window. location.href = '/"';
3
}, (error) {
Eikéva 55 2uvdean ue EmaildS kair arroaroAn email

4.3.8 NMpoBoAn perpRocwv

MpwTapxIKOG OKOTTOG TNG Onuioupyiag NG 10TooeAidaG atroTeAei n TTPOBOAR Twv
MeETPAOEWV evOG XpNoTn. 'ETol 010 TTpOo@iA KABE user, KATw aTTd TIG YEVIKEG TTANPOPOPIES
UTTAPXOUV Ta dlaypAPUATA VIO TV KABE YETPIKA TTOU AauPBAveTal AatrO TO POAOI. Z& OAEG
TIC METPAOEIG UTTApPXEl N duvatdétnTa va TTpoPAnBei n TeAeutaia péTpnon  €iTe
OUYKEVTPWTIKA QTTOTEAECHATA VIO TOV TEAEUTAIO prjva OTToU UTTOAOYICETAl O PECOG OPOG
TwWV PeTPACEWV. TapdAAnAa, ptropouv va TTpoBANBoUV Kol YEPOVWHEVEG WETPNOEIG
YEYOVOG 101AITEPA TNPAVTIKO YIa TNV TTapakoAouBnon evog aoBevry. ETiTpooBeTa, oToug
KapdIaKoUG TTAAPOUG gival avayKkaio va eTTIAEXOEI Kal 0 TUTTOG TNG AOKNONG.

Heartrate

Statistics Measurements

Resting v} [ This Month v] Plot Graph [ Running v] [ 2022-06-26-19:11 V] Plot Graph

Eikéva 56 NMpoBoAn LeTpRocwV KapdIaKwV TTAAUWY
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Oxygen level

Statistics Measurements

[ This Month V] Plot Graph [ 2022-07-02-10:10 V] Plot Graph

N Non oxygen percentage EEEE Non oxygen percentage

EEEEN Oxygen percentage BN Oxygen percentage

[ElOxygen percentage: 95

Eikéva 57 MpofoAn petprnoswv oéuyodvou

HRV
Statistics Measurements
Pot Grapn zzoroszon - Pt G
I undefined I undefined

HRV Value (ms)
Oss 30

HRV Value (ms) HRV Value (ms)

Eikéva 58 lNpoBoAn uerprioswv HRV

MNa va yivel QIKTr n TTPOROAN, XpNnoiIpoTTolouvTal Tpia SIaPOPETIKA components divovTdag
TOUG TIG TIUEG TTOU avTAOUPE atmd Tn PAon OedOUEVWV POG. ZUYKEKPIPEVA, YIO TOUG
KapdlakoUg TTaAPOUG XPNOIKOTTOIEITaI TO aToIXEio “Line”, yia To o§uyovo 1o “Doughnut” kai
yia 10 HRV 10 “Bar”, 10 otroia 6Aa mrpoépxovrtal amo Tnv BiBAI0Bnkn "react-chartjs-2". Me
auTtév TPOTTO, OTAV O XPNOTNG €mMOUME va &€l TIG PETPROEIG TOU, aPoU Kabopioel TIg
XPOVIKEG TTAPAPETPOUG TNG METPNONG TTou B€Ael, avTAouvTtal Ta dedopéva atrd Tn Bdon,
Kal otav TTatnOei To koupTri “Plot graph” kaAegital To avtioTtoixo component. MNapakdTw
BAETTOUUE TIG TPEIG DIOPOPETIKEG CUVAPTHOEIG TTOU KAAOUVTAL.
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export default BarChart ({hrv}){
t ={
responsive:
plugins: {
legend: {
position: "top",
h
title: {
display: true,
text: 'dog',

data = {

labels: ['HRV Value (ms)'l,

datasets: [

{

data: [hrv],
backgroundColor: ["#303030", "#36A2EB", "#FFCE56"],
hoverBackgroundColor: ["#303030", "#36A2EB", "#FFCE56"],
borderWidth: 1,
barPercentage: 0.4,

1,
b
return <Bar data={data

}
Eikéva 59 BarChart component

export default DoughnutChart ({oxygen}){

data = {
labels: ['Non oxygen percentage', "Oxygen percentage"l,
datasets: [
{
data: [100-oxygen, oxygen],

backgroundColor: ["#303030", "#36A2EB", "#FFCE56"],

hoverBackgroundColor: ["#303030", "#36A2EB", "#FFCE56"],
borderWidth: 2

return <Doughnut data={data

Eikéva 60 Doughnut component
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export default function LineChart({ heartrate, labels, timestamp })
t options = {
responsive:
plugins: {
legend: {
position: "top",
}I
title: {
display: Isej,
text: timestamp,

t data = {
labels: [...labels],
datasets: [
{
label: "Dataset 1",
data: [...heartratel,
borderColor: "#36A2EB",
backgroundColor: "rgb(48,48,48)",
}'
]l
Iir
return <Line options={options} data={data
;

Eikéva 61 Line component

4.3.9 ASI0AGYNON HETPAOEWYV

TéNog, oT1o profile section kABe xproTtn, uTTApPXEl £va dIAYPAUUA TTOU ATTEIKOVICEl TPEIG
YPOPIKEG TTAPACTACEIG OTTWG QAiVETAI OTNV TTAPOAKATW @QwToypagia. H ypagikn
TTapdoTacn, pe ovopa “Last Measurement” kal xpwupa UTTAE, €ival Ta dedopéva NG
TeEAEUTAIOG METPNONG TTOU €xel Kataxwproel o xpnortng. O1 dUo opifdvTieg eubeieg
YPOUMEG, HE XPWHA KOKKIVO Kal ovopaTa “Lower Limit” kai “Upper Limit” avatrapiotouv 1a
OKPOTATA ATTOQEKTA OPId HECQ OTA OTToIa TTPETTEI VA €ival O HEOOG OPOG TNG TEAEUTAIOG
METPNONG, TTPOKEINEVOU VA BewpnBei TTITUXNG. 'ETO1, OTAV 0 XPriOTNG TTATACEI TO KOUUTTI
“Validate” BAétTel av n TeEAeuTaia HETPNON TTOU TTPAYUATOTTOINCE AVIKEI OTA ETTITPETTTA OpIA
TOU OUCTAMATOG KABWG Kal Trola gival auTd.
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Statistics

Validate

[ | -st Measurement - Lower Limit - Upper Limit

82

80 @ g g ® g g g g ®

78

76
74
72
70
68
66
64 ® @ @ ® @ & 4 g & ®
92 oo\ .A0% oiT \0 8% 996 .90 022 Q\2
A e ™
Q02¢” P Q02% Q2% i i i 0Q2¢ Q02 Q02

Eikéva 62 Aigypauua aéloAdynong péronong

H ulotroinon tou diaypdupatog €yive pe TR Xprion g PiBAIoBRkng “Chart.js” Tng
Javascript. H dour mou dnuioupynénke yia TNV avamrapdcTacn TPIWV YPA@NHATWY
QaiveTal TTAPAKATW. Z& oUykpion Pe 10 “Line Chart” 1TOU YXpnoigotToINBnKe yia Tnv
avamapdoTacn Twv TTPONYoUHEVWY ypagnuaTtwy, 1o “Multiple Chart” mepiéxer duo
Datasets yia Tnv avatmrapdotacn Twv eTTITTAEOV OUO CUVAPTACEWV.
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export default MultipleLineChart({heartrate, lower,upper,labels }) {
H;l ons = l
responsive:
plugins:
legend: {
position:
}
title: {
display:
8

lower_array = [];
upper_arrray = [];
for( i=0; i<heartrate.length; i++){
array.push(lower);
arrray.push(upper);
data = {
labels: [...labels],
datasets:
{
label: "Last Measurement",
data: [...heartratel],
borderColor: "#36A2EB",
backgroundColor: "rgb(48,48,48)",
}
{
label: "Lower Limit",
data: [... r_array],
borderColo b(255,0,0)",
backgroundColor: "rgb(255,0,0)",
}
{
label: "Upper Limit",
data: [...t rayl,
borderColor: 5,0,0)",
backgroundColor: "rgb(255,0,0)",
h

’
1e
Iy
return <Line options={options} data={data} .

}

Eikéva 63 MultipleLineChart component

Ta dedopéva autd AapBavovTtal wg TTAPAPETPOI OTAV KAAEITAI N ouvapTnon.

MultipleLineChart
heartrate={this.state.last_meas_data}
lower = {this.state.last_meas_lower}

upper = {this.state.last_meas_upper}
labels={this.state. last_meas_labels}

Eikéva 64 lNapdauerpor MultipleLineChart
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4.4 MovTélo eTTESEPYATIOG HETPAOEWV

4.4.1 Eicaywyn

To povTtéAo emre€epyaoiag peTpocwy Baciotnke otn dnuioupyia evog backend, péow NG
xpriong Twv Cloud Functions Tng Google. H dopur autr] £dwoe auTovouia Kal opyavwaon
otn diadikacia €Aéyxou Twv UETPAOEWYV, evw TTapdAAnAa eCac@dAioe Ta atrapaitnTa
TTPWTOKOAANG aOo@AAcIag. EKTOG atro Ta TTapaTTAvw, ATTOTEAECE ONUAVTIKO XAPOKTNPIOTIKO
ETTEKTACINOTNTAG, a@oU Trapéxel Tn OuvardtnTa dOnuioupyiag VEwv aveCdpTnTwy
AEITOUpYIWV.

210 Tapov project xpnoigotrobnkav duo HTTPS Cloud ouvaptioeig yia Ttnv
emmeEepyaoia kal afloAdynon TnG TeAeuTaiag HETPNONG TTou €xel emTeEAéTEl O XpAoTnG. H
TTPWTN OUuVAPTNON XPENOIMOTIOIEITAI ATTO Tn HEPIA TNG 10TOOEAIDAG TTPOKEINEVOU va
atreikovioel Ta dedopéva TNG PETPNONG TTPOG €EETOON KABWG Kal TIG AVWTATEG KAl
KATWTATEG ATTOOEKTEG TINEG. H deUTEPN OUVAPTNON XPNOIMOTIOIEITAI ATTO TN PEPIA TOU
Apple Watch pe okotré TNV evnuEPWON TOU XPNOTN €POCOV Ol TIUEG €ival EKTOG TWV
AVANEVOUEVWY OpiwV.

M€pav OpwG TNG avAAUONG TOU KWOIKA TWV CUVOPTACEWYV TTOU YiVETAlI OTO TEAOG TNG
uTToEVOTNTAG  QUTAG, 1I01I0ITEPA  ONUAVTIKO pPOAO  €xouv Kal Ta Oe£dOpEvVA  TTOU
xpnoigotroindnkav. MNa 1ov Adyo autd, apxIkd, TTApoucIAleTal n TTPOEAEUC OAwV
OIAPOPETIKWY OEDOPEVWYV TTOU XPNOIKOTTOINBNKAv.

4.4.2 Ta dedopéva TTPOCOHUOIWOEWY

Ta dedopéva TTou XpNoIPoTroidnKav yida TIG TTIPOCOPOIWOEIS, TIG YPAPIKEG TTAPACTACEIG
kal Tn diegaywyn testing o€ TuApaTa KWIKA, TTPONRABav aTrd dUO SIAPOPETIKEG HEBOSOUG.
H mpwtn péBodog apopd TNV TTapaywyn real time dedopévwyv kKapdiakwv TTaApwy, HRV
Kal TTooooTiaiou ofuyovou atrd 10 Apple Watch. H deUtepn péBodog agdpa dnudoia
OedopEva KapdIakwV TTOAPWY PEow TNG TTAAT@Opuag Kaggle.

4.4.2.1 Kaggle

To Kaggle cival pia dnuooia TAat@opua dedouEVwyY Kal TEXVNTAG vonuoouvng. Baoikn
AeiToupyia TG TTAATQOPUAG €ival n OnUOCicucn OIOYWVIOUWY aTrd  ETAIPEIEG Kal
OpPYQVIOPOUG. EKTOG atmd Toug dlaywvIoPoug, oI XProTeg £Xouv Tn duvarotnta va
aveBalouv ouvoAla dedopévwy, KaBWG Kal va €xouv TTpdoacn o€ autd TTou JoipadovTal
aAAol. Aképua, TTapéxetal n duvaTtdTnTa dNUOCicuong TUNUATWY KWAIKA XPNOIMOTIOIWVTAG
Ta OUYKeKpIPéva dataset, KaBWG Kal N €mMIKOIVWVIA PETAEU Twv XpNOTWV TTAvw OTNV
evoTnTa oulnTnong (22). 2ta mAaiola TG dSITTAWMATIKAG, £yIve Xprion U0 dnuociwv
OUVOAWV OEBOOUEVWV.
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1. Running and Heart Rate Data

To ouykekpiyévo dataset avagéperal oe dpaoTnPIOTNTA TPEEIUATOG £vOG AvTpa. EKTOG
atro TNV TIYA Tou KapdlakoU TTAAPOU Kal TN XPOVIKA OTIYUA TG METPNONG, KABE ypauun
Tou CSV apyeiou TTepIEXEl TTANPOPOPIEG OXETIKEG PE TN dIdPKEIa Kal TO TTEPIBAAAOV TNG
aBAnong. Ao 10 OoUVOAO Twv SedOPEVWV XpNOIYOTTOINBNKav o1 KapdIakoi TTaAWOI, N
XPOVIKN OTIYMN TNG KATAYpa@ng Kal 0 TUTTOG TNG dpacTtnpidtnTag. (23)

timestampfig] heart_ratefjd time_elapsed g total_running_timefjg altitudefjg distancejf] speed |l cadence g start_timeljg start_position_latlyg start_position_longlifl end_position_latjig

42017-09-21T2 143 486 436 182.4 1.61317 13.2336 80 HHHHHHHHHY 41.96782172 -87.65471038 41.96577301
42017-09-21T2 154 883 833 175.8  3.21954 14.3424 81 HHHHHHHHH 41.96573907 -87.64633317 41.96506592
42017-09-21T2 156 1317 1267 199  4.83101 12.9996 81 HHuHuHHHHHY 41.96502862 -87.64276626 41.96816923
2017-09-22T1 143 460 448 178.2  1.61227 14.58 82 HHHHHHHHH 41.96768191 -87.65460486 41.97702345
{2017-09-22T1 155 891 879 187  3.22219 13.2012 82 HHuHuHHHHH 41.97705598 -87.64969868 41.98369428
42017-09-22T1 158 1335 1323 186.4  4.82929 12.8304 81 HHHHHHHHH 41.98369428 -87.65132418 4197166113
$2017-09-23T1 139 424 424 172 1.4448 13.5036 83 HHuHHHHHIHH 41.96800075 -87.65462196 41.96468244
12017-09-23T1 151 689 572 180.6  2.08591  14.544 84 HHHHHHHHHHY 41.96466769 -87.64364828 41.96454305
$2017-09-23T1 154 839 720 175.8  2.69909  14.544 81 HHHHHHHHH 41.96453081 -87.64347495 41.96452998
12017-09-23T1 156 997 878 176  3.33959  14.544 82 HHHHHHHHHY 41.96456627 -87.64371148 41.96452864
12017-09-23T1 158 1160 1041 175.4  4.00169 13.9392 82 HHHHHHHHH 41.96455445 -87.64373411 41.96452059
$2017-09-23T1 160 1319 1200 178.8  4.63745 14.1084 82 HHuHuHHHHHY 41.96456912 -87.64370587 41.96452646
12017-09-23T1 160 1478 1359 173.6 5.2621 14.04 82 HHHHHHHHH 41.96455353 -87.64371735 41.96453123
$2017-09-23T1 163 1628 1509 169.6  5.86814 14.1408 82 HHuHuHHHHHH 41.96455764 -87.64372649 41.9645304
12017-09-23T1 163 1787 1668 172.2  6.49674 13.9752 82 HHHHHHHHHHY 41.96455881 -87.64380385 41.96458781
$2017-09-23T1 163 1948 1829 171.8  7.12494  13.806 82 HHuHHHHHIHH 41.96458781 -87.64379212 41.96453442
12017-09-23T1 164 2101 1982 179.6  7.72906 15.3504 82 HHHHHHHHHH 41.96458966 -87.64377259 41.96457105
$2017-09-23T1 95 2816 1985 170.4  7.73612 0 (R 41.96457105 -87.64380142 41.96458572
12017-09-23T1 154 2949 2118 174.6 824322 13.2336 83 HHHHHHHHHY 41.96458354 -87.64375968 41.96462142
42017-09-23T1 158 3092 2261 167.6  8.78477 13.3344 82 ## 41.96459142 -87.64380444 41.96461631

Eikova 65 s1_laps_sumrr_lé-}y. csv Dataset

2. MiBand-2-pulse

To ouykekpiyévo dataset agopd Toug KapdIaKOUG TTAAPOUG VOGS ATOPOU KOTA TN OIApPKEIa
MIaG OAOKANPNG NUEPAG. O YETPAOEIG auTEG Oev TTAPOUCIAZouV 181aiTEPA PEYAAEG TIMEG
oUTE €VTOVEG QUEOMEIOEIS. OcwpnOnke OTI TO dTopa BpiokdTAV O€ KATAOTOON NPEEMIAG.
ATIO Ta dlaBéoipa dedopéva XpPNOIKMOTTOINONKAV Ol TINEG TWV KAPDIAKWY TTAAUWY Kal Ol

XPOVIKEG OTIYUEG KATAYPOPNG TOUG. (24)
dateTime- rate rateZone

11.08.2018 C 68 35%
11.08.2018 C 48 25%
11.08.2018 C 74 38%
11.08.2018 C 73 38%
11.08.2018 C 73 38%
11.08.2018 C 84 44%
11.08.2018 C 60 31%
11.08.2018 C 68 35%
11.08.2018 C 67 35%
11.08.2018 C 67 35%
11.08.2018 C 62 32%
11.08.2018 C 71 37%
11.08.2018 C 64 33%
11.08.2018 C 81 42%
11.08.2018 C 64 33%
11.08.2018 C 74 38%

Eikova 66 Export-2018-08-11-08-14-12.csv Dataset
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4.4.2.2 Apple Watch

EkT166 a116 TIg U0 TTapatTdvw TNYEG, dedouEva ouykevTpwOnkav kai atrd 1o Apple Watch
Series 7 a1 TTPAYUATIKOUG XPNOTEG. AVOAUTIKOTEPA, METPNOEIG KOPDIAKWY TTOANWY O€
KataoTdoelg npepiag kai TpeCipatog. Etiong, dedopéva oguydvou kal HRV petproeig
gyivav pgovo og kardotaon npepiag. O1 XpAOTEG AUTOI EYKATECTNOAV TNV EQAPPOYN HE TN
BonBeia Tou Xcode, kKABwG dev €xel dnuooleuTel oTo App Store. 2Tn cuvéxela yia Eva
XPOVIKO dIdoTnua TrePITTou 2 unvwy, AduBavav JETPACEIS ava TOKTA XPOVIKA dIaoTAUATa
Méoa oTnv péEPA. To NAIKIOKO €UPOG TWV ATOPWYV ATAV aTro 21 £Wwg 28 £TWV Kal TwWV dUO
QUAAWV.

4.4.3 EykardaoTaon Kal mpooapuoyn Twv Cloud Functions

MNa tnv eykardotaon Twv Cloud Functions kai Tnv TTpocapuoyr) Toug oTo Tpéxov Firebase
project TpaypaToTroiénkav Ta rapakdtw BAuara: (25)

Eykardoraon Firebase CLI kai Tou SDK twv Cloud Functions

2€ auto 1o BrApa dnuioupynBnke éva Cloud Functions project To
OTTOI0 CUYXWVEUTNKE 0TO apXIKO Firebase project health-app. 210
P TTaPaKATW screenshot, To KOKKIVO TTAQiCIO cupTTEPIAQUPBAVEI TO
» -eslintrc, @akeho “functions” o o1moiog dnuioupynONKeE AUTOPATWG aTTd TNV
el gykatdotaon. O @QAKEAOG QUTOG TTEPIEXEl TA  KATAAANAQ
node_modules yia To deployment Twv CuvapTHOEWV.

JS index.js

{} package-lock.json
{} package.json

> 1 L

> public

Eikéva 67 Cloud functions node modules

> src

§ .firebaserc
.gitignore

¥ firebase.json

{} package-lock.json

{} package.json
README.md

Eyypaen kai testing ocuvaptioswy

Katdtmiv TnNG eykaTaong akoAoubnoe n eyypa®r Twv CUVAPTHOEWY OTO apxeio  “index.js”
ToUu @akélou “functions”. 2T0 Ouykekpiyévo project, n eyypagn €yive o€ yAwooa
Javascript. [Na Tn dokiur Tou KwdIka dnuioupyrnonke localhost repiBdAAov o€ port 8080.
(26)

Deployment kai diaxeipion
Eg@ooov o1 dladikacieg TG eyypa®nig kal Tou testing oAokAnpwOnkav pe emiTuxia, ol

ouvapTAoeig €yivav deploy oto Cloud Tng Google péow TNG EVIOANG TTOU QaAiveETAl OTO
TTapakATwW screenshot.
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michalispatsakis@dhcp—-9-246-205-168 functions % firebase deploy ——only functions

Eikéva 68 Cloud functions deployment

Na onpeiwBei TTwg yiverar deployment povo tou @akéAou functions, TTou ePTTEPIEXEI TA
KatdAAnAa node modules, kabwg kai T0 apxeio index.js pe TIg backend ouvaptioeig. H
Google Cloud Tmapéxel kai Tnv utnpecia Google Cloud Console péow TnG oTroiag
KabioTartal €QIKTA N avadntn Kai ETOTITEIA TwV logs TTou TTapdyovTal aTTd TNV EKTEAEON
TWV CUVAPTACEWV.

4.4.4 YuvdapTnon UtTToAoyIoHOU opiwv

ApxIKa, yiveTal KAjon ouvaptnong atro Tnv I0TOoEAIda OTTWG TTAPOUCIAZETAI TTAPAKATW.
KaBiotatal cagég mwg 1o URL TG ouvapTnong aTTOTEAEITAI ATTO TO YEWYPAPIKO TOTTO TOU
Data Center oTtnv TrepiTITLOON QUTOU TOU £pyou, us-central, To dvoud Tou, healthwatchapp,
10 cloudfunctions 1mou dnAwvel v utnpeoia Tou Firebase kal T€Aog oTto dvoua TNnG
ouvaptnong helloWorld padi pe OAEG TIG ATTAPAITNTEG TTAPAPETPOUG. Ta ATTOTEAEOUATA TNG
ouvaptnong yivovralr ye GET request. 210 URL 1TpooTiBeTal To user id Tou €KAOTOTE
XPNoTN WG TTOPAPETPOG.

fetch("https://us—centrall-healthwatchapp-e636f.cloudfunctions.net/helloWorld?uid=" + .state.id_user
.then((res) res.json()

.then((data) {
Eikéva 69 KAnon ouvaprnong utroAoyiouoU @uUOIOAOYIKWY opiwv

2TNV ETTOPEVN EIKOVA QAiVETAI AVOAUTIKA O KWAIKAG oUvVAPTNONG.

s.helloWorld = functions.https.onRequest((request, response) =
. uid = request.query.uid;
e = admin.databasel();
Ref = database.ref("users/" + uid);
‘value", (snapshot) => {
e = snapshot.val().lastType;
i snapshot.val().lastTimestamp;
= usersRef2 = database.ref("users/"+uid+"/heartRate/"+type+"/"+stamp
usersRef2.on("value", (snapshot) =
- plotdata = Object.values(snapshot.val());
t plotlabels = ct.keys(snapshot.val());

usersRef3 = database.ref("users/"+uid+"/heartRate/"+type);
usersRef3.on("value", (snapshot) =>{
measurements = Object.values(snapshot.val());

. data
for i ; 1 < (measurements.length — 1); i ++
t data = Object.values(measurements[i]);
for ( j=0; j<data.length; j++) {
dataarray.push(datalj]);

}

Eikéva 70 Kwdikag ouvaprnong utroAoyiouou opiwv
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A6 10 body TOU request yivetalr avakTnon Tou user id, dnuioupyeital éva reference otn
Baon dedoOUEVWV KAl OTN CUVEXEIQ, ETTIKOIVWVEI PE TN BAON yia va avTAROEl Ta KAaTaAANAa
dedopéva. H mTpwtn KANON yiveTal yia TNV avaktnon Twv petaBAntwyv “lastType” kai
‘lastTimestamp” TToU amoTEAOUV TO €i0OG KaI TNV NUEPOMNVIO TNG TEAEUTAIOG
OAOKANPWHEVNG HETPONG.

v~  F116x2GoFrT3uGnGLFCmunj1pBB2

allow_notifications: "false"
email: "ReAl@0.com"
» heartRate

> hrv

lastTimestamp: "2022-09-05-23:27"

lastType: "Resting"

measurement_counter: 15
» oxygen
» professionals

repeat_time: 8

Eikéva 71 MetafAnTég TeAsutaiag uérpnong

Méow Twv TTapammdvw HETARANTWY Yivetal n 8e0Tepn KAAon otn Bdon yia Tnv
armolnkeuon Twv dedouEvwY TNG TeEAeuTaiag pETpnoNng. H TpitTn kai TeAeuTaia KAAon
TTPAYMUATOTTOIEITAI VIO TN CUYKEVTPWON TwV OEOOUEVWY OAWV TWV PETPHOEWV TOU idIou
€idoug. Ta dedopéva auta atrobnkeUovTal OTOV TTivaka “measurements”.

Number

getStandardDeviation(t
t n = t.length;
- m = t.reduce((a, b) a+b) / n;
return Math.sqrt(t.map((x)=>Math.pow(x-m, 2)).reduce((a, b)=>a+ b)/n);

average = (array array.reduce((a, b) a + b) / array.length;
console. log(average(dataz
console. log(getStandardD
= average

[ dictionary
ave, lower, upper, plotdata, plotlabels,

Eikéva 72 YmoAoyioudg opiwv
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MNa Tov Trivaka auTo, Yiveral UTTOAOYIOPOG TOU PEOOU OpoU KOBWG Kal TNG TUTTIKAG
atmmokAiong. ‘Emeira yivetar avaBeon tou dvw Kal KATw opiou, w¢g 1o dBpoioua | Tn
dlagpopd Tou PJECOU OPOU Kal TNG TUTTIKAG ATTOKAIONG avTIOTOiIXWG. Ta Trapatravw opia
padi ye Ta dedopéva TNG TEAEUTAIAG HETPNONG ATTOBNKEUOVTAI O€ £€va object.

response.set("Access-Control-Allow-0rigin", "*");
if (response.method === "OPTIONS"

response.set("Access-Control-Allow-Methods", "GET");
response.set("Access-Control-Allow-Headers", "Content-Type");

response.set("Access-Control-Max-Age", "3600");
response.status(204).send(" ");

else

response.send(dictionary);

Eikéva 73 Mpoobrkn CORS Headers

Mpiv TNV atmooToAn Twv amoTteAeopudtwy, yivetar ouyyxwveuon CORS Headers oto
response TTPOKEINEVOU VA YIVETAI ETTITUXNG AVAKTNON OTTO T PEPIA TNG IOTOOEAIDAG.

4.4.5 YuvdapTtnon agioAdynong pETpnong

H deutepn ouvapTtnon akoAouBei TTapouola OOPn Kal AOYIKK, ME TV TTPOCOAKN Tou
UTTOAOYIOHOU TOU PJECOU OPOU TWV TINWV TNG TEAeuTaiag péETpnong. Otrwg TTapouciadeTal
oTn ewToypagia Tou KWOIKa, n PeTaBANTA “valid” kaBopiletal atd 1o ‘if statement’. 2¢
TTEPITITWON avaBeong kal armmooToAng Tng TIUAG false, n ouvdpTtnon emmoTPEPEl TO
response, £Qooov £xouv TTpooTedel Ta ammaitoupeva CORS Headers.
ports.validatemeasurement = functions.https.onRequest((request, response)
uid = request.query.uid;
console.log(uid);
datal admin.database();
us database.ref("users/" + uid);
sRef.on("value", (snapshot) {
snapshot.val().lastType;
snapshot.val().lastTimestamp;
2 = database.ref("users/"+uid+"/heartRate/"+type+"/"+stamp);
on("value", (snapshot
plotdata = Object.values(snapshot.val());
average = (array) array.reduce((a, b) a + b) / array.length;

as = average(plotdata);
database.ref("users/"+uid+"/heartRate/"+type);

n("value", (snapshot) {
- s = Object.values(snapshot.val());
0; i < (measurements.length - 1); i ++
Dbject.values(measurements[i]);

Eikéva 74 Kwdikag ouvaprnong aéloAdynang uérpnong 1
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valid =

> upper ||

response.set("Access-Control-Allow-0rigin", "x");
if (response.method === "OPTIONS"

response.
response.
response.
response.

else

response.

s
);
}, (errorObject)

set("Access-Control-Allow-Methods", "GET");
set("Access-Control-Allow-Headers", "Content-Type");
set("Access-Control-Max-Age", "3600");
status(204).send(" ");

send(valid);

{

console.log("The read failed: " + errorObject.name);

});
});

Eikéva 75 Kwdikag ouvaptnong aéloAdynong uérpnong 2
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5.ZuutrepdopaTa Kol 10€e¢  yIa  MEAAOVTIKEG
ETTEKTACEIG

5.1 Eicaywyn

[MpooTrdBeia TWV EUTTAEKOPEVWY, NTAV N TTApoUCca JITTAWMATIKA £pyacia va atToTEAECE!
éva OAOKANpwpévo €pyo TTou Eekivael atrd TN cUAAoyR Twv PBIOTIKWYV dedOPEVWY TOU
XPNOoTN, TNV TTapoxn Aueong TTpooBacng o€ autd atrd €10IKoUG OTO XWPO TNG UYEIOG, Kal
va OAOKANPWVETQI PE TNV ETTECEPYAOIA TWV TIMWV ATTO QUTOPATOTTOINKEVO MOVTEAQ,
TTPOCPEPOVTAG TAUTOXPOVA OTOUG XPNOTEG £va guxpnoTo Kal atrAd Ul. lMapoAa autd,
UTTAPXOUV APKETEG ETTEKTACEIG TOU EYXEIPAUATOG AUTOU TTOU EVOEXONEVWG VA EETTEPVOUV
Ta 6pla TNG OITTAWMATIKAG, aAAd agiouv va onueiwbouv.

5.2 Anpioupyia e@appoyng yia Kivnta i0OS

ApXIKG, n onuioupyia piIog adeA@IKAG €papuoyrs yia Kivntd iOS, Ba ptmopouce va
atmaAAdel TRV €Qapuoyr Tou POAoyIoU aTrd TNV avaykaidTnTa va gival ouvoedeuévn OTO
Wi-Fi yia va givai Asitoupyiky. Me autov tov 1poTT0, T dedopéva Ba oTéAvovTal NECW
Bluetooth a1mdé 10 PpOAGI O0TO KIVNTO KOl UoTepa eite pe T Bonbeia 4G/5G dikTuou Ba
MTTOpOUV va atroBnkevovTal atn Bacn dedouévwy. Tautdxpova, n epapuoyn yia Kivnta
Ba eival o€ B€on va emTeAET TTAAPWG TIG AEITOUPYIEG TNG I0TOOEAIDAG, OTTWG TTPOBOAR TWV
OlayPAUUATWY KAl TWV YETPHOEWY, ETTIAOYH KAl ETTIKOIVWVIA PE TOV ETTAYYEAUATIA UYEIQG
KaBwg kal aAAayr Twv puBuicewv ANwng YETpNong.

5.3 E@appoyn TePIocOTEPWYV UTTOAOYIOTIKWY HOVTEAWV

H cuAAoyr) TwV PHETPOEWY ATTO VA ONUAVTIKO apIBud XpnoTwV dIAQOPETIKWY NAIKIWYV Kal
KATAoTaONG Uyeiag, TTpoo@Eépel T duvartotnTa HEAETNG o€ PABog Tng ouvdeong
TTPOPANUATWY UYEIag PE TIG BACIKEG PETPIKEG TWV KAPDIAKWY TTAAPWY, TOU 0§uyOVOoU Kal
Tou HRV. O 6ykog Twv OedopPEVWY Kal N oUVEXNG AAWN UETPACEWY TTPOCPEPOUV TN
duvatoTNTa O€ ETTAYYEAMATIEG UYEIQG KATAVONONG TWV QiTIwWV TTOU  TTPOKAAOUV
TTpoPAfRuaTa uyeiag oe aocBeveic. AvoAuTIKOTEPA, N €EETAON TWV TINWV QUTWV KAl N
EQPAPHUOYN] AKOUA TTEPICCOTEPWY UTTOAOYIOTIKWY HOVTEAWYV, iOwg va odnynoel o€
onuioupyia poTiBwv ToU va dcixvouv TmOavry TTPOOROAr} €vOog XpHOTn ATTO KATTOId
aoBévela. To yeyovog autd Ba dwaoel peyaAn wlnon oTtnv KOAUTEPN AVTIMETWTTION
TTOBNOEWVY KAl TNV £yKUpn KIVNTOTTOINON TOU A0BEVr], KAl EVOEXONEVWG VO CWOEl CWEG.

5.4 ErékTaon Kal o€ GAAA AOoyICHIKA
IS1aiTepa anUavTIKO Bripa TTou Ba dIEUPUVEI TO EVOIAPEPOUEVO KOIVO, ATTOTEAEI N AVATITUEN
TTAPOPOIAG EQAPUOYNG OE AEITOUPYIKO ouoTnua trépav Tou iOS. To Android AoyiouIkO

gival Kupiapxo o€ PEPIdIO ayopds, OTTWG PAIVETAlI AVAAUTIKA OTNV ETTOUEVN QWTOYPAPIa
TTOU TTAPOUCIAdeEl TNV ayopd Tnv TeAeuTaia dekaeTia. (27)
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Eikéva 76 Market share of mobile operating systems

ZUVETTWG, N avamtuén uiog e@appoyns Android TTou va GUAAEYEL TIG PETPROEIS TWV
aioBnTApwv atod €va £Euttvo poAdI Tou avTioToixou TrepIBaAAovTog, Ba Bonbrioel oTnv
paydaia auénon Twv XPNOTWV Kal TWV avTioTOIXwV deBOPEVWY TTPOG MEAETN Kal €pEUvA.

5.5 MpooBnkn véwv aicOnTipwyv

H ouvexnig Tpdodog Tng TEXVOAoyiag Kail n €K&oon VEWV HOVTEAWYV £EUTTVWV POAOYIWV Kal
OUOKEUWYV OeV aTToKAEiEl TNV TTPOCORKN VEWV aIcONTAPWYV yIa TNV PEAETN TTEPICOOTEPWV
CwTIKWV evdeitewv 010 Aueco péENAov. 'HON, n Apple Inc. £xel avakoivwoel Tnv emoupia
NG va evragel aiobnTPEG TTou Ba PETPOUV TNV OUYKEVTPWHEVN YAUKOZN OTO aipa OTo
emmouevo Apple Watch, BAupa 1diaitepa onuavTikd 1600 yia TOUG avBpwITOUG TTOU TTACX0UV
atrd d1aBATN, aAAd Kal yia OAOUG TOUG XPrOTEG YEVIKOTEPQ. (28) 'ETOI, gival TIBavo o€ éva
€UAOYO XPOVIKO OIG0TNUA HIO TTAPOUOIO €QapUOYA va €xel otnv d1dBeon NG TO0EG
METPIKEG TTOU VO PTTOPEI va TTPoodIopicEl Kal va TTapakoAouBroel Tnv uyeia evog XprnoTn
OTO £TTOKPO YVWPICoVTag KABE XPOVIKN OTIYUA TNV KATAOTOON OTNV OTToia BPioKeTal.
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