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AbVWUacW
The SXUSRVe Rf WhiV SURjecW iV WR cUeaWe a PRbiOe aSSOicaWiRQ fRU Whe GeQeUaO SXbOic aQd
VePiSURfeVViRQaO aQd SURfeVViRQaO fiUefighWeUV. IW VhRXOd heOS SeRSOe ZhR fighW fiUeV aV ZeOO aV
SURWecW SeRSOe ZhR dRQ¶W fighW WheP. The aSSOicaWiRQ VhRXOd be XVed aV a WRRO WR UeSRUW fiUeV,
VeaUch fRU fiUeV aQd QRWif\ SeRSOe Rf QeaUb\ fiUeV. IW aOVR VhRXOd be abOe WR SURYide Whe
geQeUaO SXbOic aQd Whe fiUefighWeUV ZiWh XVefXO iQfRUPaWiRQ abRXW fiUeV.
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1. IQWURdXcWiRQ

ThiV dRcXPeQW deVcUibeV Whe fiQaO UeSRUW Rf Whe WiOdfiUe SURjecW baVed RQ SURYidiQg a TXicN
aQd eaV\ Za\ WR ReSRUW fiUeV, VWa\ Vafe aQd acceVV iPSRUWaQW iQfRUPaWiRQ. ThiV UeSRUW ZiOO
cRYeU cUeaWiQg Whe SURjecW fURP begiQQiQg WR eQd aQd ZiOO aOVR cRQWaiQ a SeUVRQaO UefOecWiRQ.

The fiUVW VecWiRQ Rf WhiV dRcXPeQW ZiOO deVcUibe Whe SURjecW iWVeOf, iW ZiOO deeS diYe iQWR aOO Rf Whe
fURQW-eQd aQd bacNeQd WechQRORgieV WhaW ZeUe XVed WR cRQVWUXcW WhiV aSSOicaWiRQ. Each Rf
WheVe VXbVecWiRQV ZiOO aOO cRQWaiQ a VPaOO iQWURdXcWiRQ, WheiU fXQcWiRQaOiW\, hRZ Whe\ heOSed WhiV
SURjecW aQd Whe VXcceVVeV aQd chaOOeQgeV I faced ZheQ XViQg WheP.

The Qe[W VecWiRQ ZiOO diVcXVV Whe iVVXeV WhaW I eQcRXQWeUed ZhiOe cRQVWUXcWiQg WhiV
aSSOicaWiRQ. AV I ZaV a QRYice XVeU Rf [aPaUiQ aQd QeaUO\ aOO Rf Whe WechQRORgieV I XVed ZeUe
QeZ WR Pe, WheUe ZeUe TXiWe a feZ RbVWacOeV WR RYeUcRPe befRUe I fXOO\ XQdeUVWRRd Whe WRROV.
Each VXbVecWiRQ ZiOO cRQWaiQ a VPaOO iQWURdXcWiRQ abRXW Whe eUURU I eQcRXQWeUed aQd aOVR Whe
PeWhRd iQ Zhich I ZeQW abRXW fi[iQg iW.

The fROORZiQg VecWiRQ ZiOO deVcUibe hRZ I adheUed WR Whe RUigiQaO VSecificaWiRQ aQd deVigQ.
ThiV ZiOO gR iQWR deWaiO hRZ I fROORZed Whe VSecificaWiRQ aQd ZhaW I chaQged ZhiOe XQdeUWaNiQg
Whe SURjecW.

FiQaOO\ Whe OaVW VecWiRQ ZiOO diVcXVV P\ SeUVRQaO OeaUQiQg RXWcRPeV Rf Whe SURjecW aQd a fiQaO
SURjecW UeYieZ. ThiV VecWiRQ iV iPSRUWaQW aV iW ZiOO deVcUibe hRZ I feOW Whe SURjecW ZeQW aV ZeOO
aV Whe WhiQgV I cRXOd haYe dRQe beWWeU. TheUe ZiOO aOVR be a VXbVecWiRQ WhaW diVcXVVeV Whe
SRVVibOe fXWXUe deYeORSPeQW Rf WhiV aSSOicaWiRQ aQd ZhaW diUecWiRQ I ZRXOd OiNe WhiV SURjecW WR
gR iQ.

2. PURjecW DeVcUiSWiRQ

2.1. WiOdfiUe ASSOicaWiRQ

The ZiOdfiUe PRbiOe aSSOicaWiRQ iV Whe PaiQ VecWiRQ Rf Whe SURjecW. The deYeORSPeQW Rf Whe
ZiOdfiUe aSSOicaWiRQ ZaV aided VWURQgO\ b\ Whe dRcXPeQWaWiRQ WhaW ZaV cRQVWUXcWed aW Whe
eaUO\ VWageV Rf Whe SURjecW.

The WiOdfiUe aSSOicaWiRQ ZaV deYeORSed XViQg XaPaUiQ fRUPV, Zhich XVeV C# (C-ShaUS) aQd
XAML(E[WeQVibOe ASSOicaWiRQ MaUNXS LaQgXage). The idea Rf deYeORSiQg XViQg XaPaUiQ
fRUPV PeaQV WhaW Whe aSSOicaWiRQ caQ be deYeORSed fRU bRWh AQdURid aQd iOS ZhiOe ZRUNiQg
Rff RQe VhaUed cRde baVe. The ZiOdfiUe aSSOicaWiRQ iV fXOO\ deYeORSed RQ AQdURid bXW dXe WR
OiPiWaWiRQV Whe iOS deYeORSPeQW cRXOd QRW be deYeORSed, bXW ZRXOd be a Ne\ SaUW Rf Whe
fXWXUe deYeORSPeQW Rf Whe aSSOicaWiRQ.

XaPaUiQ fRUPV ZaV XVed PaiQO\ fRU Whe fURQW-eQd XVeU iQWeUface aQd Whe PaS fXQcWiRQaOiW\.
The NXGeW SacNageV WhaW ZeUe RffeUed b\ XaPaUiQ Pade Whe iPSOePeQWaWiRQ Rf Whe PaS
PXch eaVieU. The XVe Rf Whe NXGeW SacNageV Pade iW eaVieU WR iPSOePeQW SieceV Rf aOUead\
deYeORSed cRde. SRPe Rf Whe NXGeW SacNageV WhaW I XVed WhURXgh-RXW Whe iPSOePeQWaWiRQ Rf
Whe ZiOdfiUe aSSOicaWiRQ ZeUe NeZWRQVRfW.jVRQ, XaPaUiQ.fRUPV.GRRgOeMaSV aQd
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XaP.Media.POXgiQ. The XVe Rf WheVe SacNageV iV PXch eaVieU aQd PRUe efficieQW aV WhaW
cRde iV RQO\ XVed ZheQ iW iV Qeeded aQd QR cRde iV UeSeaWed.

The bacNeQd VecWiRQ Rf Whe WiOdfiUe aSSOicaWiRQ ZaV Pade XViQg FiUebaVe b\ GRRgOe. The
XVe Rf fiUebaVe Zhich iV a BacNeQd aV a SeUYice(BaaS) Pade Whe bacNeQd iPSOePeQWaWiRQ
TXicN. FiUebaVe RffeUV PaQ\ diffeUeQW VeUYiceV WhaW heOSed Whe ZiOdfiUe aSSOicaWiRQ cRPe WR
Oife, WheVe VeUYiceV iQcOXded FiUebaVe AXWheQWicaWiRQ, FiUebaVe SWRUage aQd FiUebaVe
DaWabaVe. AOO Rf WheVe VeUYiceV ZeUe XVed WRgeWheU WR cUeaWe a UeOiabOe aQd Vafe bacNeQd
WhaW iV cRQVWaQWO\ beiQg XSdaWed aQd PaiQWaiQed b\ GRRgOe.

LaVWO\, Whe GRRgOe MaSV API ZaV a Ne\ WechQRORg\ XVed b\ Whe ZiOdfiUe aSSOicaWiRQ. The
gRRgOe PaSV API SURYided Whe PaS feaWXUe fRU Whe aSSOicaWiRQ. ThiV API aOVR SURYided Whe
SOaceV API Zhich cRQWaiQV a OiVW Rf SOaceV WhaW aided iQ Whe aXWRcRPSOeWe fRU Whe VeaUch
fXQcWiRQ. The gRRgOe PaSV API iV a ViPSOe aQd effecWiYe API WhaW iV cheaS iQ WeUPV Rf SUice
aQd UeOiabOe aV OiNe fiUebaVe iW iV cRQVWaQWO\ beiQg XSdaWed aQd PaiQWaiQed b\ GRRgOe.

2.2. ASSOicaWiRQ ScUeeQV

BeORZ iV a YeU\ high OeYeO YieZ Rf Whe aSSOicaWiRQ VcUeeQV, WhiV ZiOO dePRQVWUaWe Whe baVic
SURceVV Rf XViQg Whe aSSOicaWiRQ. ThiV VecWiRQ iV e[SOaiQed iQ PXch PRUe deWaiO iQ Whe
WechQicaO aQd deVigQ PaQXaOV.

FLgXUe 1 - FiUVW ScUeeQ FLgXUe 2 - LRgiQ ScUeeQ
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FLgXUe 3 - VieZ MaS. FLgXUe 4 - ReSRUW FiUe.
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FLgXUe 5 - USdaWed VieZ MaS. FLgXUe 6 - SeWWiQgV VieZ
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FLgXUe 7 - USdaWe VieZ PaS ZiWh RadiXV. FLgXUe 8 - SeWWiQgV VieZ
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FLgXUe 9 - LRcaO IQfRUPaWiRQ. FLgXUe 10 - CXUUeQW FiUeV.

2.3. XaPaUiQ FRUPV

The XVe Rf XaPaUiQ fRUPV ZaV PajRUO\ a gRRd WhiQg bXW iW did haYe iWV dRZQfaOOV. WheQ
chRRViQg P\ deYeORSPeQW SOaWfRUP, I ZaV OeaQiQg PRUe WRZaUdV C# aQd XaPaUiQ fRUPV iV
heaYiO\ iPSOePeQWed XViQg WhiV OaQgXage. AfWeU PXch cRQVideUaWiRQ I eYeQWXaOO\ chRRVe
XaPaUiQ fRUPV. I ZiOO WaON abRXW Whe VXcceVVeV aQd chaOOeQgeV WhaW I eQcRXQWeUed ZhiOe
deYeORSiQg ZiWh XaPaUiQ fRUPV. I XVed Whe MVVM VWUXcWXUe WR VWUXcWXUe P\ SURjecW.

2.3.1. SXcceVVeV - XaPaUiQ

OYeUaOO P\ e[SeUieQce XViQg XaPaUiQ ZaV YeU\ VXcceVVfXO, RQe Rf Whe UeaVRQV fRU P\
VXcceVV ZiWh [aPaUiQ ZaV Whe cRPPXQiW\ WhaW iQ WeUP caPe ZiWh XaPaUiQ. The [aPaUiQ
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cRPPXQiW\ iV OaUge. The dedicaWed fRUPV fURP MicURVRfW fRU [aPaUiQ aUe fXOO WR Whe bUiP ZiWh
VR PXch XVefXO iQfRUPaWiRQ abRXW eYeU\ diffeUeQW WRSic. AOVR Whe [aPaUiQ dRcXPeQWaWiRQ iV
eaV\ WR XVe aQd iV YeU\ eaV\ RQ Whe e\e, WhiV ZaV SaUWicXOaUO\ iPSRUWaQW aV PaQ\ Rf Whe cRde
dRcXPeQWaWiRQ RQOiQe iV YeU\ SRRUO\ SXW WRgeWheU.

HaYiQg a YeU\ Qice dRcXPeQWaWiRQ ZebViWe aQd a VWURQg eYeU gURZiQg cRPPXQiW\ ZaV a big
adYaQWage aV if I had a SURbOeP 95% Rf Whe WiPe iW haV aOUead\ beeQ VROYed RQ eiWheU Rf
WheVe SOaWfRUPV.

2.3.2. ChaOOeQgeV - XaPaUiQ

AV VWaWed abRYe P\ e[SeUieQce ZiWh [aPaUiQ ZaV RYeUZheOPiQgO\ SRViWiYe bXW OiNe
eYeU\WhiQg iW did haYe iWV VhRUWcRPiQgV. OQe Rf Whe PaiQ chaOOeQgeV I faced ZiWh [aPaUiQ
fRUPV ZaV WhaW iW ZaV difficXOW WR cUeaWe Qice XVeU iQWeUfaceV. The XVe Rf Whe hRW UeORad V\VWeP
iQ SOace ZaV gRRd WR TXicNO\ Vee Whe fURQW eQd chaQgeV WhaW ZeUe Pade bXW Whe facW WhaW if
\RX ZaQWed WR PaNe a YeU\ aSSeaOiQg aQd aWWUacWiYe XVeU iQWeUface \RX Qeeded WR cUeaWe
\RXU RZQ UeQdeUeU Zhich WRRN WRR PXch WiPe.

The fiQaO chaOOeQge I faced ZhiOe XViQg [aPaUiQ ZaV Whe cRPSiOe WiPeV. TR cRPSiOe Whe cRde
aQd deSOR\ Whe aSS WR aQ ePXOaWRU ZRXOd VRPeWiPeV WaNe iQ e[ceVV Rf 5 PiQXWeV. ThiV
VRPeWiPeV did Oead WR fUXVWUaWiRQV aV if aQ\WhiQg cRde ZiVe had WR be chaQged RQ Whe
bacNeQd Whe cRde had WR be UecRPSiOed aQd deSOR\ed WR Whe ePXOaWRU agaiQ.

2.3.3. ReWURVSecWiYe - XaPaUiQ

AOO iQ aOO P\ e[SeUieQce ZiWh [aPaUiQ ZaV RYeUZheOPiQgO\ SRViWiYe aQd Whe adYaQWageV
heaYiO\ RXWZeigh Whe diVadYaQWageV. If I ZaV WR dR WhiV SURjecW agaiQ, I ZRXOd XVe [aPaUiQ bXW
I ZRXOd defiQiWeO\ begiQ XViQg a PXch PRUe SRZeUfXO PC WR WU\ cRPbaW Whe cRPSiOe WiPeV aQd
aOVR dR VRPe PRUe UeVeaUch WR cUeaWe cXVWRP gUaShic UeQdeUeUV.

2.4. FiUebaVe

The XVe Rf fiUebaVe ZaV defiQiWeO\ RQe Rf Whe beVW deciViRQV I Pade ZheQ decidiQg ZhaW
WechQRORgieV I ZaV gRiQg WR XVe WR cRQVWUXcW Whe ZiOdfiUe aSSOicaWiRQ. The RWheU RSWiRQV I
cRQVideUed ZeUe P\SQL aQd APa]RQ a]XUe bXW fiUebaVe ZaV XQdRXbWedO\ Whe beVW deciViRQ.
FiUebaVe iV a (BaaS) WRRO aQd ZaV XVed WR iPSOePeQW PXch Rf Whe bacNeQd Rf P\ aSSOicaWiRQ

2.4.1. SXcceVVeV - FiUebaVe

The fiUVW PaiQ VXcceVV I eQcRXQWeUed ZheQ XViQg fiUebaVe ZaV Whe diVcRYeU\ Rf Whe RWheU
VeUYiceV WhaW iW RffeUed. TheVe feaWXUeV iQcOXde;

Ɣ FLUebaVe AXWKeQWLcaWLRQ - ThiV VeUYice Pade Whe accRXQW Vide Rf P\ aSSOicaWiRQ
e[WUePeO\ VecXUe. The fiUebaVe aXWheQWicaWiRQ V\VWeP caQ aXWRPaWicaOO\ XVe gRRgOe
VigQ aQd accRXQWV aV iWV a gRRgOe VeUYice. BXW iW aOVR had Whe PaQXaO RSWiRQ WhaW iQ
cRQjXQcWiRQ ZiWh a NXGeW SacNage Pade P\ aSSOicaWiRQ VecXUe aQd aXWheQWicaWed
YeU\ eaV\.
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Ɣ FLUebaVe SWRUage - ThiV VeUYice iV a Pedia VWRUage, VR iW Pade Whe ShRWR XSORad Rf
P\ aSSOicaWiRQ e[WUePeO\ eaV\ afWeU Whe iQiWiaO cRQfigXUaWiRQ. ThiV ZaV aQ e[WUePeO\
beQeficiaO VeUYice aV I ZRXOd haYe had WR RXWVRXUce WR \eW aQRWheU 3Ud SaUW\ VeUYice
WR VWRUe iPageV.

Ɣ FLUebaVe DaWabaVe - ThiV VeUYice ZaV Whe PaiQ UeaVRQ I chRVe WR XVe FiUebaVe aV iW
iV a cheaS daWa VWRUe fRU VPaOO-VcaOe aSSOicaWiRQV WhaW ZaV YeU\ eaV\ WR VeW XS aQd
cRQQecW WR P\ ZiOdfiUe aSSOicaWiRQ.

2.4.2. ChaOOeQgeV - FiUebaVe

AV I did haYe PaQ\ VXcceVVeV ZiWh FiUebaVe I did haYe VRPe iVVXeV. The fiUVW ZaV Whe OacN
Rf a cRPPXQiW\, aQd WhiV ZaV QRW a PaVViYe iVVXe bXW PaQ\ Rf Whe cRdiQg iVVXeV I did face
VeePed OiNe iW ZaV Whe fiUVW WiPe aQ\RQe had gRWWeQ WhiV eUURU. ThiV Oed WR iQcUeaVed SURbOeP
VROYiQg WiPeV.

The Qe[W chaOOeQge I faced ZiWh fiUebaVe ZaV Whe iQiWiaO VeWXS. IW ZaV WUicN\ WR OiQN fiUebaVe WR
Whe ZiOdfiUe aSSOicaWiRQ aV WheUe ZeUe PaQ\ cRPSOe[ VWeSV WhaW Qeeded WR be cRPSOeWed WR
eQVXUe WhaW Whe cRQQecWiRQ ZaV VecXUe aQd VWabOe. AfWeU VRPe WiPe I eYeQWXaOO\ VecXUed Whe
cRQQecWiRQ.

The fiQaO chaOOeQge I faced ZiWh fiUebaVe ZaV Whe PeWhRd iQ Zhich Whe daWa iV diVSOa\ed RQ
Whe ZebViWe. FiUebaVe dReV QRW XVe Whe WUadiWiRQaO WabOe bXW iQVWead iW XVeV a WUee W\Se
VWUXcWXUe Zhich I SeUVRQaOO\ fRXQd YeU\ WediRXV. ThiV V\VWeP ZaV aQ adeTXaWe VROXWiRQ if Whe
aSSOicaWiRQ had OeVV WhaQ 10 URZV Rf daWa bXW RQce Whe daWa VWaUWed cRPiQg iQ Whe QaYigaWiRQ
gRW PXch haUdeU.

2.4.3. ReWURVSecWiYe - FiUebaVe

OYeUaOO fiUebaVe ZaV a geQXiQe VXcceVV fRU Whe ZiOdfiUe aSSOicaWiRQ, aQd I ZaV abOe WR
iPSOePeQW a TXicN aQd VecXUe bacNeQd VeUYice. AfWeU Whe iQiWiaO chaOOeQgeV ZeUe faced Whe
VXcceVV jXVW NeSW cRPiQg ZiWh fiUebaVe.

POeaVe be QRWLfLed Lf \RX ZRXOd OLNe acceVV WR WKe FLUebaVe cRQQecWLRQ SOeaVe VeQd Pe
aQ ePaLO RQ P\ SeUVRQaO RU VWXdeQW ePaLO WR UeTXeVW SeUPLVVLRQ.

PeUVRQaO EPaLO: jacNjjPcQaOO\@gPaiO.cRP

SWXdeQW EPaLO: c00228758@iWcaUORZ.ie

The API Ne\V haYe beeQ UeSOaced ZiWh Whe ³FB_CONN´ & ³FB_CONN_1 ´Ne\ZRUd.

2.5. GRRgOe MaSV API

SiPiOaU WR fiUebaVe Whe XVage Rf Whe GRRgOe MaSV API ZaV a VXcceVV. EYeQ ZheQ I ZaV
UeVeaUchiQg Whe PaSV WechQRORg\ I ZaV gRiQg WR XVe fRU Whe ZiOdfiUe aSSOicaWiRQ I ZaV OeaQiQg
heaYiO\ WR Whe GRRgOe MaSV API aV I NQeZ WhaW iW ZaV a YeU\ fiQiVhed SURdXcW aQd had PaQ\
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feaWXUeV WR RffeU WR Whe ZiOdfiUe aSSOicaWiRQ. The GRRgOe PaSV API RffeUV a ZhROe YaUieW\ Rf
diffeUeQW API¶V WhaW aUe aiPed WRZaUdV PaS deYeORSPeQW.

2.5.1. SXcceVVeV - GRRgOe MaSV API

OYeUaOO Whe XVe Rf Whe GRRgOe MaS API ZaV a geQXiQe VXcceVV. The fiUVW VXcceVV I
eQcRXQWeUed ZheQ XViQg Whe GRRgOe MaSV API ZaV Whe cRPPXQiW\ behiQd WhiV WRRO aQd
eVSeciaOO\ Whe [aPaUiQ Vide Rf WhiV cRPPXQiW\. SiPiOaU WR Whe RWheU WRROV I ZRUNed ZiWh, WhiV
API RffeUV a ORW Rf VXSSRUW iQ WeUPV Rf fRUXPV, dRcXPeQWaWiRQ aQd eYeQ RQOiQe YideR WXWRUiaOV.
ThiV ZaV e[WUePeO\ heOSfXO aV I QeYeU ZRUNed ZiWh PaSV befRUe iQ Whe SaVW.

AQRWheU Ne\ VXcceVV ZaV Whe diVcRYeU\ Rf Whe POaceV API WhaW ZaV iQcOXded iQ Whe SacNage. I
diVcRYeUed I had acceVV WR WhiV API ZheQ I ZaV VWUXggOiQg WR fiQd a PeWhRd WR diVSOa\ aQ
adeTXaWe aXWRcRPSOeWe fXQcWiRQ iQ P\ VeaUch fXQcWiRQaOiW\. The XVe Rf Whe gRRgOe SOaceV API
aOORZed Pe WR iQWegUaWe WhiV ZiWh Whe PaS, WhiV API aOORZed Pe WR VeOecW a ORcaWiRQ aQd iW
UeWXUQed Whe OaWiWXde aQd ORQgiWXde Zhich I cRXOd WheQ XVe WR gR WR Whe deViUed ORcaWiRQ.

OYeUaOO P\ VXcceVVeV ZiWh WhiV API aUe faQWaVWic bXW OiNe eYeU\WhiQg iW haV iWV dRZQfaOOV.

2.5.2. ChaOOeQgeV - GRRgOe MaSV API

The chaOOeQgeV WhaW I faced ZiWh Whe GRRgOe MaSV API ZeUe UaUe, bXW Whe Ne\ chaOOeQge ZaV
SUice. AW Whe begiQQiQg ZheQ I Pade Whe accRXQW WR UeceiYe WhiV API I UeceiYed a fUee WUiaO aQd
afWeU WhaW fUee WUiaO P\ biOOiQg accRXQW ZRXOd be chaUged RQ a ³Sa\ aV \RX gR baViV´. The idea
Rf WhiV V\VWeP had Pe ZRUU\iQg if I ZRXOd RYeU XVe Whe feaWXUeV aQd ZRXOd be chaUged OaUge
aPRXQWV Rf PRQe\.

The fiQaO chaOOeQge I faced ZiWh WhiV API ZaV Whe iQiWiaO VeW XS iQ XaPaUiQ. AfWeU Whe iQiWiaO
VeW-XS WheUe ZaV aOO Rf Whe fRUXPV aQd YideRV WR haUQeVV bXW befRUe WhiV Whe API WRRN a
cRQVideUabOe aPRXQW Rf WiPe WR VeW XS, iVVXeV VXch aV API Ne\ iPSOePeQWaWiRQ iQ [aPaUiQ
aQd RWheU WechQicaO iVVXeV Pade Whe iQiWiaO VeW XS Rf Whe GRRgOe PaSV API difficXOW.

2.5.3. ReWURVSecWiYe - GRRgOe MaSV API

OYeUaOO Whe GRRgOe MaSV API ZaV a VXcceVV RQce Whe iQiWiaO chaOOeQgeV ZeUe faced. ThiV API
ZaV a bUee]e WR ZRUN ZiWh aQd if I ZaV WR Qeed PaS WechQRORg\ iQ Whe fXWXUe I ZRXOd WXUQ WR
Whe GRRgOe MaSV API RQce agaiQ.

POeaVe be QRWLfLed Lf \RX ZRXOd OLNe acceVV WR WKe API Ne\ SOeaVe VeQd Pe aQ ePaLO RQ
P\ SeUVRQaO RU VWXdeQW ePaLO WR UeTXeVW SeUPLVVLRQ.

PeUVRQaO EPaLO: jacNjjPcQaOO\@gPaiO.cRP

SWXdeQW EPaLO: c00228758@iWcaUORZ.ie

The API Ne\V haYe beeQ UeSOaced ZiWh Whe ³API_KEY´ Ne\ZRUd.
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2.6. TeVWiQg

The WeVWiQg Vide Rf Whe aSSOicaWiRQ ZaV YeU\ iQWeUeVWiQg. I faced PaQ\ VXcceVVeV aQd
chaOOeQgeV, WeVWiQg Whe aSSOicaWiRQ ZaV a YeU\ Ne\ VWeS WR WaNe ZheQ cUeaWiQg Whe ZiOdfiUe
aSSOicaWiRQ. TeVWiQg Whe aSS YeUified if Whe ORgic I ZURWe acWXaOO\ fXQcWiRQed. The WeVWiQg Vide Rf
WhiV aSSOicaWiRQ ZaV 50% Rf Whe ZRUN. OYeUaOO P\ WeVWiQg e[SeUieQce ZaV RYeUZheOPiQgO\
SRViWiYe, bXW WheUe ZaV WiPe ZheQ I faced chaOOeQgeV.

2.6.1. SXcceVVeV - TeVWiQg

The PaiQ VXcceVV I eQcRXQWeUed ZheQ WeVWiQg P\ aSSOicaWiRQ ZaV Whe XQcRYeUiQg Rf hiddeQ
bXgV WhaW I haYe QRW eQcRXQWeUed \eW. TheVe hiddeQ bXgV VSaQQed fURP fOaZed ORgic WhaW I
had QRW WeVWed \eW, WeVWiQg P\ aSSOicaWiRQ RQ diffeUeQW deYiceV aQd aOVR UI bXgV. IW ZaV
e[WUePeO\ XVefXO WR VeQd Whe ZiOdfiUe aSSOicaWiRQ WR P\ VXSeUYiVRU RU RQe Rf P\ SeeUV aQd iQ
UeWXUQ I ZRXOd UeceiYe a ORW Rf YeU\ YaOXabOe feedbacN WhaW ZRXOd heOS Pe WeVW fRU bXgV Whe\
eQcRXQWeUed. ThiV ZaV heOSfXO aV WheVe ZeUe bXgV WhaW I had QRW eQcRXQWeUed aQd PighW QRW
haYe eQcRXQWeUed if iW ZaVQ'W fRU WeVWiQg.

AQRWheU PaiQ VXcceVV Rf WeVWiQg ZaV Whe debXggiQg aVSecW, Whe SURceVV I WRRN ZheQ a bXg
ZaV UeSRUWed ZaV WR WU\ WR UecUeaWe WhaW eUURU. OQce I aP abOe WR cRQViVWeQWO\ UeSOicaWe Whe
eUURU, I ZRXOd WheQ debXg Whe cRde. ThiV iQYROYed XViQg aQ aQdURid ePXOaWRU WhaW iV RQ P\
PC, I WheQ ZRXOd aWWePSW WR SiQSRiQW Whe eUURU iQ P\ cRde aQd SURceed WR VeW bUeaNSRiQWV aQd
VeW WhURXgh Whe cRde WR eYeQWXaOO\ fiQd aQd fi[ Whe eUURU. I fRXQd WhiV SURceVV YeU\ beQeficiaO
aV ZhiOe I ZaV debXggiQg I ZRXOd fiQd Za\V WR PaNe P\ cRde faVWeU aQd PRUe efficieQW.

2.6.2. ChaOOeQgeV - TeVWiQg

The chaOOeQgeV I faced ZheQ WeVWiQg P\ cRde ZeUe OiPiWed. The RQO\ PaiQ chaOOeQge WhaW
cRPeV WR PiQd iV Whe SURbOeP WU\iQg WR UecUeaWe bXgV WhaW RQO\ RccXUUed RQ VSecific deYiceV.
AW RQe SRiQW QeaU Whe eQd Rf Whe deYeORSPeQW Rf Whe aSSOicaWiRQ I faced a bXg WhaW RQO\
RccXUUed RQ SaPVXQg deYiceV. WhiOe WU\iQg WR UeSOicaWe WhiV iVVXe I UeaOiVed WhaW WhiV bXg ZaV
deYice VSecific aV Whe WZR SUeYiRXV deYiceV I WeVWed RQ cRXOd QRW SURdXce WhiV eUURU. M\
VROXWiRQ ZaV WR Ueach RXW WR RQe Rf P\ SeeUV ZhR had a SaPVXQg deYice aQd aVN WheP WR
SiQSRiQW Whe e[acW PRPeQW Whe aSSOicaWiRQ cUaVheV. AfWeU VRPe WiPe I eYeQWXaOO\ RYeUcaPe
WhiV iVVXe, WhiV iVVXe ZiOO be PeQWiRQed OaWeU iQ WhiV dRcXPeQW.

2.6.3. ReWURVSecWiYe - TeVWiQg

OYeUaOO P\ WeVWiQg e[SeUieQce ZaV SRViWiYe, iW UeaOO\ heOSed Pe RYeUcRPe Whe hiddeQ eUURUV
aQd iVVXeV WhaW ZeUe SUeVeQW iQ P\ cRde. ThiV VWeS WRRN Whe ZiOdfiUe aSSOicaWiRQ fURP a
fXQcWiRQiQg aSSOicaWiRQ WR a fXOO\ fXQcWiRQiQg aSSOicaWiRQ.

3. IVVXeV
ThiV VecWiRQ ZiOO cRQWaiQ aOO Rf Whe VigQificaQW iVVXeV I eQcRXQWeUed ZhiOe cRPSOeWiQg Whe
ZiOdfiUe aSSOicaWiRQ. TheVe iVVXeV UaQge fURP cRdiQg iVVXeV WR Whe WRROV I ZaV XViQg WR
cRQVWUXcW Whe aSSOicaWiRQ. Each iVVXe ZiOO cRQWaiQ a VecWiRQ e[SOaiQiQg Whe iVVXe aQd aOVR a
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VecWiRQ cRQWaiQiQg Whe UePediaWiRQ. The idea Rf WhiV iV WR giYe Whe UeadeU a gUeaWeU
XQdeUVWaQdiQg Rf Whe iVVXeV I eQcRXQWeUed aQd P\ WhRXghW SURceVV ZheQ fi[iQg WheP.

3.1. GPS

3.1.1. IVVXe

The GPS iVVXe ZaV RQe Rf Whe fiUVW iPSRUWaQW iVVXeV I eQcRXQWeUed iQ Whe ZiOdfiUe aSSOicaWiRQ.
ThiV iVVXe ZaV fRcXVed ceQWUaOO\ aURXQd Whe SeUPiVViRQV WhaW Whe XVeUV aVNed WR gUaQW iQ
RUdeU fRU Whe aSSOicaWiRQ WR acceVV Whe XVeU cXUUeQW ORcaWiRQ.

The PaiQ bXg WhiV iVVXe ZaV caXViQg ZaV Whe aSSOicaWiRQ QRW ceQWeUiQg Whe PaS RQ Whe XVeU'V
cXUUeQW ORcaWiRQ. ThiV ZaV a YeU\ iPSRUWaQW bXg WR fi[ aQd WRRN VRPe WiPe WR UePediaWe.

3.1.2. RePediaWiRQ

AfWeU VRPe WiPe debXggiQg Whe cRde aQd UeVeaUchiQg Whe eUURU PeVVage I ZaV UeceiYiQg
RQOiQe, I OaQded XSRQ Whe RUdeU iQ Zhich Whe cRde ZaV iWeUaWiQg. IQiWiaOO\, RQce Whe ZiOdfiUe
aSSOicaWiRQ ZaV RSeQed, Whe cRde ZRXOd aWWePSW WR geW Whe XVeUV cXUUeQW ORcaWiRQ ZiWhRXW
UeTXeVWiQg Whe SeUPiVViRQ.

ThiV eUURU deVSiWe WaNiQg a ORQg WiPe WR fiQd Whe VRXUce Rf Whe iVVXe ZaV a ViPSOe fi[, Whe fi[
ZaV WR UeTXeVW Whe SeUPiVViRQV befRUe Whe cRde aWWePSWed WR geW Whe XVeUV cXUUeQW ORcaWiRQ.
ThiV eUURU aOVR aOORZed Pe WR iPSOePeQW VRPe eUURU checNiQg VR if he SeUPiVViRQ ZaV QRW
gUaQWed XSRQ Whe aWWePSW WR geW Whe cXUUeQW ORcaWiRQ Whe aSSOicaWiRQ ZRXOd RQce agaiQ
UeTXeVW Whe XVeU SeUPiVViRQ WR XVe Whe deYice'V ORcaWiRQ feaWXUeV.

FLgXUe 11 - GPS PeUPiVViRQV UePediaWiRQ.
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3.2. NRWificaWiRQV

3.2.1. IVVXe

The iVVXe ZiWh Whe QRWificaWiRQ RQ Whe ZiOdfiUe aSSOicaWiRQ VWePPed PRVWO\ fURP QRW NQRZiQg
ZhaW VROXWiRQ WR iPSOePeQW. IQiWiaOO\, I diVcRYeUed WhaW fiUebaVe had a bXiOW-iQ QRWificaWiRQ
V\VWeP, bXW afWeU VRPe UeVeaUch I UeaOiVed WhiV VROXWiRQ ZRXOd QRW ZRUN fURP Whe ZiOdfiUe
aSSOicaWiRQ. The UeaVRQiQg fRU WhiV ZaV Whe fiUebaVe VROXWiRQ iV a PaQXaO VROXWiRQ WhaW PeaQW
WhaW Whe QRWificaWiRQ Qeeded WR be VeQW PaQXaOO\ b\ aQ adPiQ XVeU aQd ZRXOd aOVR be VeQW WR
aOO Whe PePbeUV Rf Whe aSSOicaWiRQ.

3.2.2. RePediaWiRQ

The UePediaWiRQ fRU WhiV ZaV WR XVe Whe bXiOW iQ [aPaUiQ ORcaO QRWificaWiRQ bXiOdeU. ThiV PeaQW
WhaW if a XVeU'V cRQdiWiRQ PeaQW Whe Qeed fRU a QRWificaWiRQ cRXOd be bXiOW aQd VeQW WR WhaW
ViQgOe XVeU'V deYice. ThiV VROXWiRQ UeVXOWed iQ a UeOiabOe aQd bXiOW iQ VeUYice WhaW did QRW
deSeQd RQ aQ\ WhiUd SaUW\ WechQRORgieV.
The cRde fRU Whe QRWificaWiRQV iV bXiOW iQWR Whe PaiQ LRadCXUUeQWLRcaWiRQ(), QRZ ZheQ Whe
cXUUeQW SRViWiRQ iV ORaded if a XVeU haV eQabOed QRWificaWiRQV aQd a fiUe aSSeaUV ZiWhiQ Whe
XVeUV UadiXV a QRWificaWiRQ ZiOO be SXVhed WR Whe XVeUV deYice.

FLgXUe 12 - SeQdiQg NRWificaWiRQ

FLgXUe 13 - CUeaWe NRWificaWiRQ VeUYice.
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3.3. SeaUch fXQcWiRQaOiW\

3.3.1. IVVXe

ThiV iVVXe ZaV RQe Rf Whe eaUOieVW iVVXeV I eQcRXQWeUed ZhiOe PaNiQg Whe ZiOdfiUe aSSOicaWiRQ.
The PaiQ iVVXe behiQd WhiV fXQcWiRQaOiW\ ZaV diVSOa\iQg Whe acWXaO ORcaWiRQ WhaW ZaV VeaUched
RQ Whe PaS. ThiV iVVXe VWXcN aURXQd fRU TXiWe aZhiOe, bXW afWeU OeaYiQg iW aVide fRU a feZ
ZeeNV I had OeaUQed PRUe abRXW geRcRdiQg aQd geRORcaWiRQ. I had OeaUQed hRZ WR cRQYeUW a
SOace QaPe WR cRRUdiQaWeV aQd WheQ WR gR WR Whe VSecific cRRUdiQaWeV RQ Whe PaS.

3.3.2. RePediaWiRQ

ThiV UePediaWiRQ did WaNe TXiWe a ORQg WR cRPe WR fUXiWiRQ aV I did OeaYe iW aVide WR dR VRPe
RWheU ZRUN. The iQiWiaO idea ZaV WR WaNe Whe We[W WhaW ZaV iPSXWed iQWR Whe VeaUch baU aQd
SaVV iW iQWR Whe GeRcRdiQg.geWORcaWiRQ fXQcWiRQ. TheQ if Whe ORcaWiRQ e[iVWed ZiWh WhiV fXQcWiRQ
Whe cRRUdiQaWeV cRXOd QRZ be XVed WR VeW a SiQ RQ Whe PaS iQ Whe SRViWiRQ WhaW Whe XVeU haV
VeaUched. The fROORZiQg VQiSSeW Rf cRde VhRZV Whe cRdiQg ORgic Rf hRZ WhiV ZaV achieYed.

FLgXUe 14 - SeaUch fXQcWiRQaOiW\ UePediaWiRQ.

AfWeU Whe UePediaWiRQ ZaV cRPSOeWe I diVcRYeUed aQ iVVXe WhaW cRXOd QRW be VROYed iQYROYiQg
Whe VeaUch fXQcWiRQaOiW\. ThiV iVVXe ZaV caXVed RQO\ ZheQ XViQg Whe fiQaO APK Rf Whe ZiOdfiUe
aSSOicaWiRQ, ZheQ a XVeU aWWePSWed WR VeaUch fRU a ORcaWiRQ Whe aXWRcRPSOeWe fXQcWiRQaOiW\
ZRXOd QRW ZRUN, bXW Whe XVeU iV VWiOO abOe WR VeaUch fRU a ORcaWiRQ. IQ Whe fiQaO dePR iW iV eYideQW
WhaW Whe aXWRcRPSOeWe dReV ZRUN ZheQ RQ Whe ePXOaWRU eQYiURQPeQW.

3.4. FiUebaVe AccRXQWV

3.4.1. IVVXe

ThiV iVVXe heaYiO\ UeYROYed aURXQd Whe XSdaWiQg RQ Whe SURfeVViRQaO fiUefighWeUV accRXQWV RQ
Whe ZiOdfiUe aSSOicaWiRQ. The iVVXe ZaV ViPSOe bXW Whe VROXWiRQ ZaV cRPSOe[, Whe iVVXe
UefeUUed WR Whe UeVeWWiQg aQd chaQgiQg Rf Whe XVeU¶V accRXQWV. WhiOe iW VRXQdV aV ViPSOe aV a

18



FiQaO PURjecW ReSRUW _ JacN McNaOO\

feZ TXeUieV WR Whe daWabaVe aQd YeUif\iQg Whe XVeU, fiUebaVe haV a WRWaOO\ diffeUeQW aSSURach
WR WhiV iVVXe.

3.4.2. RePediaWiRQ
The URXWe WhaW I had WR WaNe WR cRPSOeWe WhiV UePediaWiRQ ZaV WR ZUiWe Whe fXQcWiRQV P\VeOf
XViQg Whe OiPiWed UeVRXUceV WhaW ZeUe aYaiOabOe. ThiV iVVXe dReV QRW VeeP WR haYe a high
UeVSRQVe UaWe RQ Whe fRUXPV VR I had WR WaNe Whe PaQXaO aSSURach. The fiUVW VWeS ZaV WR add
a fRUgRW SaVVZRUd aQd chaQge SaVVZRUd WR P\ IAXWh VeUYice. OQce WhiV ZaV dRQe, I had WR
iPSOePeQW Whe PeWhRdV iQ Whe aQdURid cRde. ThiV eQded XS QRW beiQg aV WediRXV aV I fiUVW
e[SecWed bXW did eQd XS WaNiQg aZhiOe WR cRUUecWO\ iPSOePeQW WheVe feaWXUeV.

FLgXUe 15 - FiUebaVe AccRXQW UePediaWiRQ.
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3.5. NXGeW PacNageV

3.5.1. IVVXe

ThiV iVVXe ZaV QRW a PajRU iVVXe bXW heOSed Pe XQdeUVWaQd Whe iVVXe WhaW I cRXOd haYe
eQcRXQWeUed if I did QRW VeW XS P\ SURjecW cRUUecWO\ RQ GiWHXb. ThiV iVVXe aURVe ZheQ I
aWWePSWed WR XSdaWe RQe Rf Whe NXGeW SacNageV WhaW ZaV beiQg XVed b\ Whe ZiOdfiUe
aSSOicaWiRQ. AfWeU VeeiQg WhaW WhiV XSdaWe ZaV aYaiOabOe I iPPediaWeO\ VeOecWed Whe XSdaWe
RSWiRQ ZiWhRXW UeadiQg Whe XSdaWe deVcUiSWiRQ. ThiV XSdaWe eQded XS beiQg a BeWa XSdaWe
WhaW VhRXOd RQO\ be XSdaWed if Qeeded. ThiV XSdaWe eQded XS bUeaNiQg P\ aSSOicaWiRQ fRU 3
da\V.

3.5.2. RePediaWiRQ

The RQO\ UePediaWiRQ fRU WhiV iVVXe ZaV WR UeYeUW WR RQe Rf P\ SUeYiRXV GiW cRPPiWV. ThiV
ZaV a VWUaighWfRUZaUd aQd ViPSOe SURceVV aQd fi[ed P\ aSSOicaWiRQ. ThiV WaXghW Pe WZR PaiQ
OeVVRQV: aOZa\V cRPPiW WR GiW UegXOaUO\ aQd QeYeU XSdaWe a NXGeW SacNage ZiWhRXW UeadiQg
Whe XSdaWe QRWeV fiUVW.

3.6. IPage ReWUieYaO

3.6.1. IVVXe

ThiV iVVXe aURVe ZheQ I ZaV iPSOePeQWiQg Whe iPage VecWiRQ Rf Whe UeSRUW fiUe fXQcWiRQaOiW\.
The iQiWiaO XSORadiQg Rf Whe iPage ZaV ViPSOe eQRXgh, Whe iPage ZaV WheQ VWRUed RQ fiUebaVe
iQ Whe fiUebaVe VWRUage VecWiRQ. The iVVXeV WheQ begaQ WR aUiVe ZheQ I aWWePSWed WR diVSOa\
WheP RQ Whe aSSOicaWiRQ fRU Whe XVeUV WR YieZ. The SURbOeP ZaV ZheQ aQ iPage iV XSORaded
WR Whe fiUebaVe VWRUage VeUYice Whe RQO\ Za\ WR UeWUieYe Whe iPage iV WR dRZQORad iW. I QRZ
XQdeUVWRRd WhaW iW ZaVQ'W aV ViPSOe aV TXeU\iQg fiUebaVe VWRUage aQd UeceiYiQg Whe iPage. I
NQeZ ZhaW I had WR dR WR RYeUcRPe WhiV iVVXe.

3.6.2. RePediaWiRQ

AfWeU fiQdiQg RXW ZhaW I had WR dR WR diVSOa\ Whe iPage RQ Whe VcUeeQ I VeW RXW WU\iQg WR fiQd a
Za\ WR iPSOePeQW iW. AfWeU WUiaO aQd eUURU I eYeQWXaOO\ fRXQd Whe VROXWiRQ, I eQded XS
dRZQORadiQg Whe OiQN fURP fiUebaVe VWRUage aQd WheQ VWRUiQg Whe iPage iQ WeUPV Rf b\WeV.
OQce WhiV ZaV cRPSOeWed I cRXOd QRZ diVSOa\ Whe iPage RQ Whe VcUeeQ.
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FLgXUe 16 - IPage ReWUieYaO UePediaWiRQ.

3.7. LRcaO IQfRUPaWiRQ

3.7.1. IVVXe

The ORcaO iQfRUPaWiRQ iVVXe UefeUV WR Whe ORcaO iQfRUPaWiRQ VecWiRQ iQ Whe iQfRUPaWiRQ ceQWeU.
The iQiWiaO idea ZaV WR haUQeVV Whe SRZeU Rf a UeOiabOe e[WeUQaO API WhaW cRQWaiQV aOO Rf Whe
ePeUgeQc\ cRQWacW iQfRUPaWiRQ aURXQd Whe ZRUOd. AfWeU VcRXUiQg Whe iQWeUQeW fRU aQ API WhaW
SURYideV WhiV VROXWiRQ I fRXQd a SRVVibOe VROXWiRQ. BXW afWeU VRPe iQiWiaO WeVWV I ZaV XQabOe WR
XVe WhiV API becaXVe Rf iWV OacN Rf dRcXPeQWaWiRQ.

3.7.2. RePediaWiRQ

AfWeU VRPe WiPe WU\iQg WR WhiQN Rf a gRRd VROXWiRQ WR WhiV iVVXe, I eQded XS gRiQg ZiWh a haUd
cRded aSSURach. The Idea ZaV WR WaNe Whe XVeU'V cXUUeQW ORcaWiRQ WheQ fiQd WheiU cRXQWU\
cRde. OQce Whe aSSOicaWiRQ haV Whe cRXQWU\ cRde Whe aSSOicaWiRQ caQ WheQ fiQd Whe cRXQWUieV
ePeUgeQc\ cRQWacW iQfRUPaWiRQ aQd diVSOa\ iW WR Whe XVeU.

3.8. MaS UeceQWeUiQg.

3.8.1. IVVXe

ThiV ZaV a PaVViYe iVVXe WhaW fiUVW aSSeaUed dXUiQg Whe fiQaO iWeUaWiRQ Rf Whe aSSOicaWiRQ. ThiV
bXg ZaV baVed aURXQd Whe PaS ceQWeUiQg RQ Whe XVeU¶V cXUUeQW ORcaWiRQ. The idea ZaV WhaW
ZheQ a XVeU VeOecWed Whe YieZ PaS VcUeeQ Whe aSSOicaWiRQ ZRXOd geW Whe XVeU¶V cXUUeQW
ORcaWiRQ aQd ceQWeU Whe PaS RQ WheiU SRViWiRQ. BXW afWeU deaOiQg ZiWh aQ iVVXe WhaW ZiOO be
PeQWiRQed OaWeU WhiV iVVXe ZaV bRUQ.
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ThiV eUURU ZaV XQcRYeUed dXUiQg Whe e[WeUQaO WeVWiQg Rf Whe aSSOicaWiRQ aQd ZaV YeU\
iPSRUWaQW WhaW WhiV eUURU ZaV fRXQd aV iW cRXOd haYe PajRUO\ iPSacWed Whe XVabiOiW\ Rf WhiV
aSSOicaWiRQ.

3.8.2. RePediaWiRQ

The UePediaWiRQ WR WhiV iVVXe iQYROYed a ORW Rf ORgic, Whe PaiQ SURbOeP ZaV Whe aSSOicaWiRQ
ZaV gRiQg iQWR a ORRS WR RQO\ ORad Whe fiUeV Rf Whe aSSOicaWiRQ aQd QRW Whe cXUUeQW ORcaWiRQ.
The defaXOW ORcaWiRQ WhaW iV VeW b\ Whe GRRgOe MaSV API iV RRPe, aQd ZheQeYeU Whe ZiOdfiUe
aSSOicaWiRQ eQcRXQWeUed WhiV eUURU Whe PaS ZaV ceQWeUed WR RRPe.

The UePediaWiRQ iQYROYed cUeaWiQg a YaUiabOe WhaW ZheQeYeU a VecWiRQ Rf Whe aSSOicaWiRQ ZaV
chaQged Whe YaUiabOe ZRXOd be VeW WR ]eUR. WheQ WhiV YaUiabOe ZaV VeW WR ]eUR, Whe
aSSOicaWiRQ ZRXOd ORad Whe cXUUeQW fiUeV aQd Whe cXUUeQW ORcaWiRQ Rf Whe XVeU RQ Whe PaS.
WheQ WhiV YaUiabOe ZaV gUeaWeU WhaQ 0 Whe aSSOicaWiRQ ZRXOd RQO\ ORad Whe fiUeV. ThiV
fXQcWiRQaOiW\ ZaV added WR SUeYeQW Whe UadiXV fURP RYeUOaSSiQg iWVeOf.

FLgXUe 17 - MaS CeQWUiQg.

3.9. RadiXV RYeUOaSSiQg.

3.9.1. IVVXe

ThiV iVVXe ZaV caXVed ZheQ a XVeU Rf Whe aSSOicaWiRQ had a UadiXV VeW aQd Whe\ NeSW
UeWXUQiQg WR Whe YieZ PaS VcUeeQ. The UadiXV iV diVSOa\ed iQ Whe fRUP Rf a ciUcOe ZiWh a VROid
Ued bRUdeU aQd a WUaQVOXceQW Ued fiOOiQg. The SURbOeP ZaV WhaW WhiV UadiXV ciUcOe ZaV beiQg
UedUaZQ RYeU Whe RUigiQaO UadiXV ciUcOe UeVXOWiQg iQ Whe ciUcOe QRW beiQg WUaQVOXceQW aQ\PRUe.

ThiV iVVXe eQded caXViQg RWheU iVVXeV bXW iW ZaV a YeU\ iPSRUWaQW fiQd aQd UeaOO\ heOSed
iPSURYe Whe ORgic behiQd Whe aSSOicaWiRQ aV ZeOO aV Whe XVabiOiW\ Rf Whe aSSOicaWiRQ.
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3.9.2. RePediaWiRQ

The UePediaWiRQ WR WhiV iVVXe WRRN TXiWe a ORQg WiPe WR geW cRUUecW. AfWeU Whe iQiWiaO fi[ ZaV
iPSOePeQWed I VeQW Whe aSSOicaWiRQ fRU VRPe e[WeUQaO WeVWiQg. AfWeU UeceiYiQg cRPSUeheQViYe
UeSRUWV I ZaV WheQ abOe WR UeWXUQ WR Whe aSSOicaWiRQ aQd ViPSO\ iPSOePeQW Whe fXUWheU fi[eV.
The iPageV beORZ diVSOa\ ZheUe Whe ciUcOe UadiXV iV dUaZQ aQd UePRYed XSRQ eYeU\ ORad Rf
Whe YieZ PaS VcUeeQ. IW iV iPSRUWaQW WR dR WhiV eYeU\ WiPe aV a XVeU¶V ORcaWiRQ Pa\ chaQge.

FLgXUe 18 - IQiWiaO CiUcOe.

FLgXUe 19 - If RadiXV iV SUeVeQW, ciUcOe added WR PaS.

3.10. SaPVXQg TeVWiQg

3.10.1. IVVXe

I ZaV RQO\ Pade aZaUe Rf WhiV iVVXe XSRQ Whe fiUVW URXQd Rf e[WeUQaO WeVWiQg Rf Whe ZiOdfiUe
aSSOicaWiRQ. ThiV iVVXe iV VSOiW XS iQWR WZR PaiQ SURbOePV: Whe fiUVW iVVXe UegaUdV SeUPiVViRQ
aQd iV ViPiOaU WR Whe GPS iVVXe.

The SeUPiVViRQ iVVXe RQO\ RccXUUed RQ SaPVXQg deYiceV, ZheQ a XVeU ZiVhed WR UeSRUW a
fiUe RQ Whe PaS Whe aSSOicaWiRQ ZRXOd cUaVh aQd WhiV ZaV dXe WR Whe aSSOicaWiRQ QeediQg a
ceUWaiQ SeUPiVViRQ SUiRU WR ORadiQg WhiV VcUeeQ. The VecRQd eUURU RQce agaiQ iQYROYed
UeSRUWiQg fiUeV, WhiV eUURU cUaVhed Whe aSSOicaWiRQ becaXVe Whe deYice ID WhaW iV VWRUed dXUiQg
Whe SURceVV Rf UeSRUWiQg a fiUe did QRW e[iVW RQ SaPVXQg deYiceV.

3.10.2. RePediaWiRQ

The UePediaWiRQ WR Whe fiUVW iVVXe ZaV iQVSiUed b\ Whe GPS iVVXe aQd ZaV WR ViPSO\ UeTXeVW
aOO Rf Whe SeUPiVViRQV Qeeded WR UeSRUW a fiUe XSRQ ORadiQg Whe YieZ PaS VcUeeQ. The VecRQd
iVVXe ZaV PRYe cRPSOe[ aQd QRW iQYROYed geWWiQg Whe deYice fiQgeUSUiQW Zhich iV aYaiOabOe RQ
aOO deYiceV iQVWead Rf Whe VeUiaO QXPbeU.
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FLgXUe 20 - SaPVXQg iVVXe UePediaWiRQ.

3.11. API Ke\ & FiUebaVe CRQQecWiRQ

3.11.1 IVVXe

DXUiQg Whe fiQaO VWageV Rf P\ SURjecW I face aQ iVVXe ZiWh P\ API Ne\V. ThiV iVVXe iQYROYed
PaNiQg P\ fiQaO SURjecW SXbOic RQ GiWHXb. If I Pade P\ UeSRViWRU\ SXbOic P\ API Ne\V ZRXOd
be OeaNed aQd cRXOd eQd XS haYiQg P\ API Ne\ VWROeQ. ThiV iV Whe VaPe fRU Whe fiUebaVe
cRQQecWiRQ.

3.11.2 RePediaWiRQ

The VROXWiRQ WR WhiV SURbOeP ZaV WR cUeaWe a fiOe QRW WUacNed b\ GiW WhaW cRQWaiQed Whe API
Ne\V aQd fiUebaVe cRQQecWiRQ. ThiV QRZ PeaQV if P\ SURjecW QeedV WR be cORQed Whe
iQdiYidXaO cORQiQg Whe SURjecW PXVW ePaiO P\ SeUVRQaO accRXQW ZiWh YeUificaWiRQ UeTXeVWiQg Whe
API Ne\ aQd Whe fiUebaVe cRQQecWiRQ .

M\ PeUVRQaO ePaiO iV: jacNjjPcQaOO\@gPaiO.cRP
aOWeUQaWiYeO\ P\ cROOege ePaiO: C00228758@iWcaUORZ.ie

4. AdheUeQce WR SSecificaWiRQ & DeVigQ

ThiV VecWiRQ ZiOO cRQWaiQ iQfRUPaWiRQ Rf hRZ I adheUed WR Whe VSecificaWiRQ aQd deVigQ
PaQXaOV. ThiV iV aQ iPSRUWaQW VecWiRQ WR cRQVideU aV iW ZiOO aOORZ Pe WR UefOecW RQ hRZ WhiQgV
chaQged WhURXgh Whe cRQVWUXcWiRQ Rf Whe ZiOdfiUe aSSOicaWiRQ.

4.1. AdheUeQce WR MaiQ FeaWXUeV

The PaiQ feaWXUeV Rf Whe aSSOicaWiRQ WhaW ZeUe VeW RXW iQ Whe UeTXiUePeQWV haYe QRW chaQged.
TheVe feaWXUeV ZeUe VeW RXW WR be Whe PaiQ aQd PRVW iPSRUWaQW feaWXUeV Rf Whe aSSOicaWiRQ. IW
ZaV iPSRUWaQW WhaW WheVe feaWXUeV ZeUe adheUed aV Whe\ aUe Whe cRUe VecWiRQ Rf Whe ZiOdfiUe
aSSOicaWiRQ.

4.1.1. VieZ MaS

The VLeZ PaS fXQcWiRQaOiW\ ZaV Whe fiUVW PaiQ feaWXUe PeQWiRQed aQd WhiV haV NeSW iWV SOace.
IW ZaV iPSRUWaQW WR cRQVideU Whe YieZ PaS feaWXUe aV RQe Rf Whe PaiQ feaWXUeV if QRW Whe PRVW
iPSRUWaQW aV WhiV iV ZheUe aOO Rf Whe feaWXUeV aUe hRXVed. The YieZ PaS iV ZheUe Whe fiUeV aUe
UeSRUWed aQd UeVROYed. ThiV ZaV Whe fiUVW feaWXUe WhaW gRW ZRUNed RQ, aQd iW ZaV YeU\
iPSRUWaQW WR WeVWiQg Whe YieZ PaS feaWXUe WR PaNe VXUe iW fXQcWiRQed WR iWV beVW abiOiW\.
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The YieZ PaS fXQcWiRQaOiW\ aOVR iQcOXded RQe Rf Whe VecRQdaU\ fXQcWiRQaOiWieV. The VeaUch
ORcaWiRQ feaWXUe iV aQ iPSRUWaQW feaWXUe WhaW aOORZV XVeUV WR VeaUch diffeUeQW ORcaWiRQV.
AOWRgeWheU WhiV feaWXUe ZaV YeU\ iPSRUWaQW WR be adheUed WR cRUUecWO\.

4.1.2. ReSRUW FiUe

The ReSRUW fLUe fXQcWiRQaOiW\ ZaV Whe Qe[W PaiQ fXQcWiRQaOiW\ PeQWiRQed aQd iW haV aOVR NeSW
iWV SOace aV RQe Rf Whe PRVW iPSRUWaQW feaWXUeV Rf WhiV aSSOicaWiRQ. ThiV aSSOicaWiRQ iV bXiOW RQ
Whe UeSRUWiQg Rf fiUeV aQd NeeSiQg Vafe fURP fiUeV aQd WhiV iV Whe feaWXUe WhaW aOORZV Whe XVeUV
WR acWXaOO\ UeSRUW Whe fiUeV.

The deYeORSPeQW Rf Whe UeSRUW fiUe fXQcWiRQaOiW\ ZaV Whe Qe[W VigQificaQW Siece Rf cRdiQg WhaW
ZaV caUUied RXW RQ Whe ZiOdfiUe aSSOicaWiRQ. IW ZaV YeU\ iPSRUWaQW WR adheUe WR WhiV feaWXUe aQd
PaNe VXUe WhaW iW ZaV deYeORSed SURSeUO\. WhiOe deYeORSiQg WhiV feaWXUe VRPe feaWXUeV did
iPSURYe iQiWiaOO\ I did QRW SOaQ RQ addiQg ShRWRV WR Whe UeSRUW fiUe VcUeeQ aQd afWeU VRPe
cRQVideUaWiRQ iW ZaV decided WR add ShRWRV aV iW ZRXOd be a XVefXO aQd beQeficiaO feaWXUe WR
Whe XVeUV Rf Whe ZiOdfiUe aSSOicaWiRQ.

4.1.3. ReVROYe FiUe

The fiQaO PaiQ fXQcWiRQaOiW\ Rf Whe aSSOicaWiRQ haV aOVR NeSW iWV VSRW aV RQe Rf Whe PaiQ
feaWXUeV Rf Whe aSSOicaWiRQ. IW ZaV YeU\ iPSRUWaQW WR PaNe VXUe WhaW WhiV feaWXUe ZaV
deYeORSed cRUUecWO\ aV iW iV a feaWXUe WhaW iV RQO\ acceVVibOe b\ Whe SURfeVViRQaO fiUefighWeUV
WhaW XVe WhiV aSSOicaWiRQ. ThiV feaWXUe aOORZV Whe SURfeVViRQaO XVeUV WR UeVROYe Whe fiUeV, WhiV
feaWXUe iV YeU\ iPSRUWaQW aV Whe UeVSRQVibiOiW\ WR UeVROYe fiUeV cRXOd be Whe diffeUeQce beWZeeQ
SaQic aQd UeOa[aWiRQ.

ThiV fXQcWiRQaOiW\ aOVR had Whe add ShRWR feaWXUe added WR Whe RUigiQaO feaWXUeV. ThiV feaWXUe
ZaV added aV iW iV cRQVideUed XVefXO aQd beQeficiaO WR Whe SURfeVViRQaO XVeU aQd iW ZiOO heOS
Whe XVeU beWWeU YiVXaOiVe Whe UeVROYed fiUe.

4.2. AdheUeQce WR SecRQdaU\ FeaWXUeV

The VecRQdaU\ feaWXUeV Rf Whe aSSOicaWiRQ WhaW ZeUe VeW RXW iQ Whe UeTXiUePeQWV haYe QRW
chaQged. TheVe feaWXUeV ZeUe VeW RXW WR be Whe VecRQd PRVW iPSRUWaQW feaWXUeV Rf Whe
aSSOicaWiRQ. IW ZaV iPSRUWaQW WhaW WheVe feaWXUeV ZeUe adheUed aV Whe\ aUe Whe cRUe VecWiRQ Rf
Whe ZiOdfiUe aSSOicaWiRQ.

4.2.1. SeaUch IQfRUPaWiRQ CeQWeU

ThiV feaWXUe ZaV fiUVW VecRQdaU\ fXQcWiRQaOiW\ PeQWiRQed aQd haV NeSW iWV SOace aV a
VecRQdaU\ feaWXUe. TheUe haYe beeQ feaWXUeV added WR WhiV fXQcWiRQaOiW\, RUigiQaOO\ iW ZaV
SOaQQed WR RQO\ haYe WhUee VecWiRQV WR WhiV feaWXUe.

The fiUefighWeU VecWiRQ ZaV added aV aQ e[cOXViYe feaWXUe RQO\ aYaiOabOe WR SURfeVViRQaO
XVeUV aQd cRQWaiQV OiVWV Rf cXUUeQW aQd UeVROYed fiUeV. The PaiQ aiP Rf WhiV feaWXUe iV WR
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SURYide aOO Rf Whe XVeU¶V Rf Whe aSSOicaWiRQ ZiWh heOSfXO iQfRUPaWiRQ WhaW iV aiPed aW NeeSiQg
Whe XVeUV Rf Whe aSSOicaWiRQ Vafe iQ Whe eYeQW Rf a fiUe.

4.2.2. SeW NRWificaWiRQ PUefeUeQceV
ThiV feaWXUe ZaV Whe Qe[W VecRQdaU\ fXQcWiRQaOiW\ PeQWiRQed aQd haV aOVR NeSW iWV SOace aV a
VecRQdaU\ feaWXUe. ThiV fXQcWiRQaOiW\ ZRUNV ZiWh Whe UadiXV fXQcWiRQaOiW\ WhaW ZiOO be
PeQWiRQed Qe[W.

The PaiQ aiP Rf Whe fXQcWiRQaOiW\ iV WR QRWif\ XVeUV if a fiUe haV beeQ UeSRUWed ZiWhiQ Whe
UadiXV WhaW Whe XVeU haV VeW, if Whe XVeU eQabOed QRWificaWiRQV aQd haV QRW VeW a UadiXV Whe
aSSOicaWiRQ haV a defaXOW UadiXV Rf fiYe NiORPeWeUV. ThiV ZaV a YeU\ iPSRUWaQW feaWXUe WR
deYeORS cRUUecWO\ aV iW Pa\ be Whe RQO\ WhiQg WhaW QRWifieV Whe XVeUV if a fiUe haV beeQ UeSRUWed
iQ WheiU aUea.

4.2.3. SeW RadiXV SeWWiQgV
ThiV iV Whe fiQaO fXQcWiRQaOiW\ WhaW ZaV PeQWiRQed iQ Whe VecRQdaU\ fXQcWiRQaOiWieV aQd haV
aOVR NeSW iWV SOace. ThiV fXQcWiRQaOiW\ ZRUNV ZiWh Whe VeW QRWificaWiRQV SUefeUeQce fXQcWiRQaOiW\.
The PaiQ aiP Rf WhiV fXQcWiRQaOiW\ iV WR aOORZ Whe XVeU WR VeW a  UadiXV fURP WheiU cXUUeQW
ORcaWiRQ. ThiV feaWXUe WheQ ZRUNV ZiWh VeW QRWificaWiRQ SUefeUeQce aQd if Whe XVeU haV aOORZed
QRWificaWiRQV Whe XVeU ZiOO be SXVhed a QRWificaWiRQ aOeUWiQg WheP Rf a fiUe ZiWhiQ WheiU UadiXV.

4.3. AdheUeQce WR ASSOicaWiRQ UVeUV

4.3.1. GeQeUaO PXbOic

The UROeV Rf Whe geQeUaO SXbOic XVeU WhURXghRXW WhiV aSSOicaWiRQ haYe chaQged, RUigiQaOO\ Whe
geQeUaO SXbOic XVeU had Whe RSWiRQ WR cUeaWe aQ accRXQW. NRZ Whe geQeUaO SXbOic XVeU iV QRW
e[SecWed WR cUeaWe aQ accRXQW aQd QeedV QR YeUificaWiRQ. The RUigiQaO idea behiQd PaNiQg
Whe geQeUaO SXbOic XVeU cUeaWe aQ accRXQW ZaV dRZQ WR YeUificaWiRQ. B\ PaNiQg Whe XVeU
cUeaWe aQ accRXQW Whe\ ZRXOd haYe WR eQWeU aQ ePaiO aQd SaVVZRUd, WhiV ePaiO cRXOd WheQ be
XVed WR WUacN Whe XVeUV UeSRUWV.

AfWeU VRPe WhRXghW aQd cRQVideUaWiRQ I decided WR RQO\ aOORZ accRXQWV fRU SURfeVViRQaO
XVeUV. ThiV QRZ PeaQV WhaW Whe geQeUaO SXbOic XVeUV QRZ dR QRW haYe WR ZaVWe WiPe cUeaWiQg
aQ accRXQW aQd eQWeU deWaiOV ZheQeYeU Whe\ ZaQW WR XVe Whe aSSOicaWiRQ. ThiV ZaV a YeU\
iPSRUWaQW deciViRQ aV I beOieYe WhiV UeVXOWed iQ a gUeaWeU XVabiOiW\ Rf Whe aSSOicaWiRQ.

The feaWXUeV fRU Whe geQeUaO SXbOic XVeUV haYe QRW chaQged aV Whe\ caQ VWiOO acceVV aOO Rf Whe
Ne\ SaUWV Rf Whe aSSOicaWiRQ WhaW Whe\ Pa\ Qeed WR acceVV. The RQO\ feaWXUe Whe geQeUaO
SXbOic XVeUV dR QRW haYe acceVV WR iV Whe e[cOXViYe feaWXUeV WR Whe SURfeVViRQaO fiUefighWeUV.
B\ aOORZiQg Whe geQeUaO SXbOic XVeUV WR UeSRUW a fiUe ZiWhRXW haYiQg WR cUeaWe aQ accRXQW iW iV
YiWaO aV iW cRXOd eYeQWXaOO\ Oead WR Whe SUeYeQWiRQ Rf ORVV Rf hRPeV RU Oife.
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4.3.2. PURfeVViRQaO FiUefighWeUV

The UROeV Rf Whe SURfeVViRQaO fiUefighWeUV haV QRW chaQged PXch WhURXghRXW Whe cUeaWiRQ Rf
Whe ZiOdfiUe aSSOicaWiRQ. The SURfeVViRQaO fiUefighWeU UROe iV VWiOO WR UeVSRQd aQd UeVROYe
ZiOdOaQd fiUeV.

PURfeVViRQaO XVeUV aUe VWiOO UeTXiUed WR PaNe aQ accRXQW, WhiV SURceVV ZiOO aOVR UeTXiUe Whe
SURfeVViRQaO fiUe fighWeU WR YeUif\ WheiU VWaWXV aV a SURfeVViRQaO fiUefighWeU. The RUigiQaO idea WR
SURYide YeUificaWiRQ ZaV WR VXSSO\ a dRcXPeQWaWiRQ RU badge Rf VRPe VRUW Yia iPage. ThiV
PeWhRd Rf YeUificaWiRQ ZRXOd WheQ be UeYieZed b\ Whe adPiQ Rf Whe ZiOdfiUe aSSOicaWiRQ ZhR
WheQ cRQfiUPV RU deQieV Whe accRXQW. DXe WR WiPe cRQVWUaiQWV aQd OiPiWed iQfRUPaWiRQ Whe
ViPSOeVW Za\ WR iPSOePeQW WhiV ZaV WR aVN Whe XVeU WR checN a checNbR[ WR cRQfiUP if Whe
XVeU iV a SURfeVViRQaO RU QRW.

AOO Rf Whe feaWXUeV Rf Whe aSSOicaWiRQ aUe VWiOO aYaiOabOe WR Whe SURfeVViRQaO XVeU aV ZeOO aV Whe
e[cOXViYe feaWXUeV. IW ZaV iPSRUWaQW WR giYe Whe SURfeVViRQaO XVeUV Rf WhiV aSSOicaWiRQ WheVe
high UeVSRQVibiOiW\ feaWXUeV VR Whe SURfeVViRQaO XVeUV haYe a UeaVRQ WR XVe WhiV aSSOicaWiRQ.

4.4. ChaQgeV WR DeVigQ

The deVigQ Rf WhiV haV chaQged a cRQVideUabOe aPRXQW Rf Whe dXUaWiRQ Rf WhiV ZiOdfiUe SURjecW.
The PaiQ VecWiRQ Rf Whe deVigQ WhaW haV chaQged iV Whe VcUeeQ VWUXcWXUe Rf Whe aSSOicaWiRQ.

4.4.1. ReSRUW FiUe

IQ Whe iQiWiaO deVigQ Rf Whe aSSOicaWiRQ Whe UeSRUW fiUe VcUeeQ had aQ RYeUYieZ VcUeeQ. The idea
Rf WhiV VcUeeQ ZaV WR diVSOa\ bacN WR Whe XVeU aOO Rf Whe iQfRUPaWiRQ WhaW Whe\ had eQWeUed WR
UeSRUW a fiUe. AfWeU VRPe cRQVideUaWiRQ ZhiOe cRdiQg Whe VcUeeQV iW ZaV decided WhaW Whe
UeSRUW fiUe SURceVV ZRXOd WaNe PXch OeVV WiPe aQd hRZ eQcRXUage Whe XVeU WR UeSRUW PRUe
fiUeV iQ Whe fXWXUe if Whe\ had WR.

AfWeU Whe UeSRUW fiUe RYeUYieZ VcUeeQ ZaV UePRYed Whe deVigQ Rf Whe UeSRUW fiUe VcUeeQ ZaV
iPSURYed WR diVSOa\ Whe iQfRUPaWiRQ eQWeUed PXch cOeaUeU. NRZ ZheQ a fiUe iV UeSRUWed Whe
XVeU PXVW eQWeU Whe iQfRUPaWiRQ RQ Whe UeSRUW fiUe VcUeeQ aQd RQce Whe\ aUe Uead\ VeOecW Whe
UeSRUW fiUe RSWiRQ SURceVV ZRXOd WaNe PXch OeVV WiPe aQd hRZ eQcRXUage Whe XVeU WR UeSRUW
PRUe fiUeV iQ Whe fXWXUe if Whe\ had WR.

4.4.2. ReVROYe FiUe

IQ Whe iQiWiaO deVigQ Rf Whe aSSOicaWiRQ Whe UeVROYe fiUe VcUeeQ had aQ RYeUYieZ VcUeeQ. The
idea Rf WhiV VcUeeQ ZaV WR diVSOa\ bacN WR Whe SURfeVViRQaO XVeUV aOO Rf Whe iQfRUPaWiRQ WhaW
Whe\ eQWeUed WR UeVROYe a ZiOdOaQd fiUe. AfWeU VRPe cRQVideUaWiRQ ZhiOe cRdiQg Whe VcUeeQ iW
ZaV decided WhaW Whe UeVROYe fiUe SURceVV ZRXOd WaNe PXch OeVV WiPe aQd hRZ eQcRXUage
Whe XVeU WR UeSRUW PRUe fiUeV iQ Whe fXWXUe if Whe\ had WR.

AfWeU Whe UeVROYe fiUe RYeUYieZ VcUeeQ ZaV UePRYed Whe deVigQ Rf Whe UeVROYe fiUe VcUeeQ ZaV
iPSURYed WR diVSOa\ Whe iQfRUPaWiRQ eQWeUed PXch cOeaUeU. NRZ ZheQ a fiUe iV UeVROYed Whe

27



FiQaO PURjecW ReSRUW _ JacN McNaOO\

SURfeVViRQaO XVeU PXVW eQWeU Whe iQfRUPaWiRQ RQ Whe UeVROYe fiUe VcUeeQ aQd RQce Whe\ aUe
Uead\ VeOecW Whe UeVROYe fiUe RSWiRQ SURceVV ZRXOd WaNe PXch OeVV WiPe aQd hRZ eQcRXUage
Whe XVeU WR UeVROYe PRUe fiUeV iQ Whe fXWXUe if Whe\ had WR.

5. LeaUQiQg OXWcRPeV

DXUiQg Whe cRPSOeWiRQ Rf WhiV SURjecW, I haYe OeaUQed a ORW Rf XVefXO iQfRUPaWiRQ WhaW I ZiOO be
abOe WR bUiQg ZiWh Pe iQ Whe fXWXUe. I haYe VeSaUaWed WhiV VecWiRQ iQWR PaiQ SaUWV, Whe fiUVW SaUW
ZiOO diVcXVV Whe WechQicaO VNiOOV I haYe OeaUQed aQd hRZ Whe\ haYe beQefiWed Pe. The VecRQd
SaUW ZiOO cRQWaiQ Whe VNiOOV WhaW I haYe OeaUQed iQ Whe SURjecW PaQagePeQW Vide Rf Whe ZiOdfiUe
aSSOicaWiRQ aQd hRZ I caQ XVe WheP iQ Whe fXWXUe.

5.1. TechQicaO LeaUQiQg

The WechQicaO OeaUQiQg WhaW I XQdeUWRRN ZaV WUePeQdRXV. I beOieYe P\ cRdiQg abiOiW\ haV
WaNeQ a VWeS XS Whe VNiOO OaddeU. IQ WhiV VecWiRQ I ZiOO diVcXVV XaPaUiQ aQd fiUebaVe aV Whe WZR
PaiQ VRXUceV Rf WechQicaO OeaUQiQg iQ WhiV SURjecW.

5.1.1. XaPaUiQ

XaPaUiQ iV Whe WRRO WhaW I XVed WR deYeORS P\ ZhROe aSSOicaWiRQ. XaPaUiQ iV aQ e[WeQViRQ Rf
Whe .NET SOaWfRUP WhaW VSeciaOiVeV iQ Whe deYeORSPeQW Rf AQdURid, iOS aQd ZiQdRZV
aSSOicaWiRQV XViQg Whe VaPe VhaUed cRde baVe. I XVed a cRPbiQaWiRQ Rf bRWh XaPaUiQ fRUPV
aQd YiVXaO VWXdiR Zhich ZaV XVed aV P\ PaiQ IDE.

XaPaUiQ XVeV C# aV Whe PaiQ OaQgXage WR bXiOd Whe bacNeQd Vide Rf Whe aSSOicaWiRQ ZhiOe RQ
Whe fURQW eQd XAML iV XVed. XaPaUiQ aOVR XVeV aQ e[WeQVibOe PaUNXS OaQgXage Zhich iV
XVed WR bXiOd Whe fURQW eQd VecWiRQ Rf Whe [aPaUiQ aSSOicaWiRQ. The fiQaO Ne\ facWRU WR SRiQW RXW
iV WhaW [aPaUiQ caQ acceVV aQ RQOiQe cRde OibUaU\ NQRZQ aV NXGeW SacNageV. TheVe
SacNageV aUe fXOO\ fXQcWiRQaOO\ cRde WhaW haV beeQ cUeaWed aQd PaiQWaiQed b\ RWheU
deYeORSeUV fRU fUee XVage. TheVe NXGeW SacNageV aUe e[WUePeO\ XVefXO aQd aOORZed Pe WR
iPSOePeQW API¶V, MaS aQd PaQ\ PRUe feaWXUeV b\ dRZQORadiQg a ViPSOe SacNage.

OYeUaOO P\ e[SeUieQce ZiWh [aPaUiQ ZaV YeU\ SRViWiYe I OeaQed hRZ WR cRde iQ C# Zhich ZaV
a OaQgXage WhaW I ZaV YeU\ iQe[SeUieQced iQ. I caQ QRZ XVe XAML WR bXiOd XVeU iQWeUfaceV, a
VNiOO WhaW I RQO\ NQeZ hRZ WR achieYe ZiWh HTML aQd CSS SUiRU WR WhiV e[SeUieQce. The XVage
Rf [aPaUiQ aOVR WaXghW Pe hRZ WR iPSOePeQW aQdURid VSecific feaWXUeV, I NQRZ hRZ WR
iPSOePeQW a ORcaO QRWificaWiRQ VeUYice RQ aQdURid.

I beOieYe P\ cRdiQg abiOiW\ haV iPPeQVeO\ iPSURYed WhURXghRXW Whe iPSOePeQWaWiRQ Rf WhiV
SURjecW. I beOieYe WhaW WhiV ZiOO heOS Pe iPPeQVeO\ iQ Whe fXWXUe aQd haV aOVR WaXghW Pe hRZ
WR aSSURach cRPSOe[ cRdiQg SURbOePV aQd bUeaN WheP dRZQ iQWR PaQageabOe VWeSV.
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5.1.2. FiUebaVe
FiUebaVe iV a UeaOWiPe daWabaVe VeUYice WhaW iV SURYided b\ GRRgOe. FiUebaVe iV a (BaaS)
SeUYice. FiUebaVe aOVR RffeUV a Zide YaUieW\ Rf diffeUeQW VeUYiceV VXch aV fiUebaVe VWRUage
aQd fiUebaVe aXWheQWicaWiRQ. The iQiWiaO deciViRQ WR XVe fiUebaVe RYeU Whe RWheU VROXWiRQV
aYaiOabOe RQ PaUNeW ZaV a Ne\ deciViRQ.

FiUebaVe XVeV a JSON OiNe VWUXcWXUe WR diVSOa\ iWV daWabaVe VeUYice, aV P\ aSSOicaWiRQ iV RQO\
a VPaOO VcaOe aSSOicaWiRQ WhiV VWUXcWXUe iV haQd\. I aP abOe WR TXicNO\ VeaUch WhURXgh Whe
eQWUieV aQd fiQd ZhaW I aP ORRNiQg fRU TXicNO\. The daWabaVe VeUYice fiUebaVe RffeUV a QRSQL
daWabaVe WhiV PeaQV QR TXeUieV aUe Qeeded WR SXOO Whe daWa WR Whe aSSOicaWiRQ. ThiV iV
e[WUePeO\ heOSfXO aV iW VSeedV XS deYeORSPeQW WiPe.

OYeUaOO P\ e[SeUieQce haV beeQ RYeUZheOPiQgO\ SRViWiYe, ZheQ UeVeaUchiQg aOO Rf Whe
SRWeQWiaO daWabaVe WechQRORgieV WhaW I cRXOd haYe XVed fRU WhiV aSSOicaWiRQ I ZaV dUeadiQg
WhaW facW Rf haYiQg WR ZRUN ZiWh Whe ROd VchRRO SQL OaQgXage. BXW WheQ I VWXPbOed XSRQ
FiUebaVe aQd afWeU VRPe UeVeaUch I ZaV e[ciWed WR geW VWaUWed XViQg iW aQd VeeiQg ZhaW iW
RffeUV. NRZ afWeU XViQg fiUebaVe fRU Whe beVW SaUW Rf 7 PRQWhV, I haYe OeaUQed a ORW fURP
VecXUeO\ VWRUiQg XVeUV WR VWRUiQg aQd UeWUieYiQg iPageV. FiUebaVe haV WXUQed Whe daWabaVe
VeUYice iQWR aQ eQjR\abOe OeaUQiQg SURceVV.

5.2. PURjecW MaQagePeQW

The SURjecW PaQagePeQW Vide Rf Whe SURjecW ZaV aQRWheU OaUge aUea Rf OeaUQiQg. ThiV aUea
ZaV a VeOf OeaUQiQg aUea aV I OeaUQed hRZ WR SOaQ aQd PaQage Whe SURjecW PXch beWWeU aV
WiPe ZeQW RQ. I ZiOO diVcXVV Whe WRRO GiW aQd hRZ iW heOSed Pe SURjecW PaQagePeQW. FiQaOO\ I
ZiOO diVcXVV hRZ P\ WiPiQg aQd SOaQQiQg VNiOOV iQcUeaVe aQd hRZ I NeSW WUacN Rf WheP.

5.2.1. GiW

GiW iV Whe YeUViRQ cRQWURO WhaW I XVed WR NeeS WUacN Rf P\ cRde WhURXghRXW Whe SURjecW. ThiV
WRRO aOORZed Pe WR PaQage Whe diffeUeQW YeUViRQV Rf P\ cRde. ThiV ZaV YeU\ heOSfXO aV aW RQe
VWage Rf Whe SURjecW aURXQd Whe haOfZa\ SRiQW I had WR UeYeUW aQ ROdeU cRPPiW. The XVe Rf GIW
becaPe a YeU\ iPSRUWaQW VWeS aV Whe SURjecW ZeQW RQ aV iW ZaV iPSOePeQWiQg fi[eV aQd
cRPSOe[ VecWiRQV Rf cRde eYeU\ WiPe I ZRXOd iPSOePeQW RQe Rf WheVe feaWXUeV I ZRXOd
cRPPiW a YeUViRQ Rf P\ cRde WR GiW.

ThiV eQVXUed WhaW if RQe Rf WheVe cRPSOe[ VecWiRQV Rf cRde caXVed iVVXeV WR Whe aSSOicaWiRQ I
ZaV abOe WR UeYeUW WR aQ ROdeU cRPPiW aQd VWaUW WhaW VecWiRQ agaiQ.

The PaiQ WhiQg I OeaUQed fURP XViQg GiW iV WR XVe iW UegXOaUO\; WhiV eQVXUeV \RX aOZa\V haYe
aQ XS WR daWe YeUViRQ Rf \RXU cRde aQd Whe RYeUaOO PaQagePeQW Rf Whe SURjecW iPSURYeV aV
ZeOO.
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5.2.2. TiPiQg & POaQQiQg

The WiPiQg aQd SOaQQiQg aVSecWV Rf WhiV SURjecW ZeUe abVROXWeO\ YiWaO. I ZaV heOSed b\ P\
VXSeUYiVRU ChUiV WR SOaQ Whe SURjecW fURP da\ RQe. IQ RXU fiUVW PeeWiQg Ze diVcXVVed VSOiWWiQg
XS Whe SURjecW iQWR WhUee iWeUaWiRQV. TheVe iWeUaWiRQV ZeUe VSOiW eYeQO\ WhURXghRXW Whe \eaU.

IQ each iWeUaWiRQ I decided ZhaW VecWiRQV Rf Whe SURjecW I ZaQWed WR haYe cRPSOeWed, ZhaW
fXQcWiRQaOiW\ I ZaQWed WR haYe fXQcWiRQiQg aQd hRZ PXch dRcXPeQWaWiRQ I VhRXOd haYe
cRPSOeWed. ThiV aOORZV Pe WR SOaQ each VecWiRQ Rf Whe SURjecW WR P\ RZQ ZRUNORad aQd P\
RZQ Sace. I haYe OeaUQed a ORW abRXW SOaQQiQg aQd WiPiQg aV Whe SURjecW ZeQW RQ, aW Whe
begiQQiQg I ZaV WU\iQg WR dR WRR PXch ZRUN. IQ Whe PiddOe I ZaVQ'W dRiQg eQRXgh ZRUN QRZ aW
Whe fiQaO VecWiRQ Rf Whe \eaU I NQRZ e[acWO\ hRZ PXch ZRUN I caQ haQdOe aW RQe WiPe.

OYeUaOO I OeaUQed a ORW abRXW WiPiQg aQd SOaQQiQg. I beOieYe WhaW I aP QRZ cRPfRUWabOe WR giYe
WiPe eVWiPaWiRQV RQ hRZ ORQg iW VhRXOd WaNe Pe WR cRPSOeWe a WaVN baVed RQ hRZ cRPSOe[
Whe WaVN iV. AOVR I haYe OeaUQed WR NeeS YiVXaO OiVWV WhaW afWeU eYeU\ WaVN I caQ PaUN Rff aQd If
a QeZ WaVN aSSeaUV I caQ add WhaW WR Whe OiVW. TheVe OiVWV gaYe a UefeUeQce SRiQW WR hRZ PXch
ZRUN I had cRPSOeWed aQd hRZ PXch ZRUN VWiOO Qeeded WR be dRQe.

I beOieYe I haYe gaiQed aQ iQYaOXabOe VNiOO WhaW ZiOO gUeaWO\ beQefiW Pe iQ Whe fXWXUe aV iQ eYeU\
cRPSaQ\ WheUe aUe WiPe OiPiWV aQd deadOiQeV. I beOieYe I QRZ haYe a baVe WR OeaUQ fURP aQd
VWaUW aVceQdiQg Whe VNiOO OaddeU.

6. PURjecW ReYieZ

ThiV VecWiRQ ZiOO cRQWaiQ aQ RYeUaOO SURjecW UeYieZ, I ZiOO diVcXVV Whe ZRUN I achieYed
WhURXghRXW Whe iPSOePeQWaWiRQ Rf WhiV aSSOicaWiRQ, Whe ZRUN I did QRW achieYe aQd fiQaO if I had
PRUe WiPe ZhaW feaWXUe I ZRXOd fRcXV RQ iPSURYiQg.

6.1. AchieYed

ThURXghRXW Whe iPSOePeQWaWiRQ I haYe achieYed PRVW Rf P\ RUigiQaO gRaOV fRU WhiV SURjecW. IQ
Whe begiQQiQg ZheQ VeWWiQg RXW WR cUeaWe WhiV SURjecW I VeW a gRaO WR cRPSOeWe aOO Rf Whe
fXQcWiRQaOiWieV PeQWiRQed iQ Whe XVe caVe diagUaP.

I haYe cUeaWed aQ AQdURid aSSOicaWiRQ WhaW ZaV Whe abiOiW\ WR UeSRUW aQd UeVROYe ZiOdOaQd fiUeV.
ThiV iV aOO hRXVed RQ a YieZ PaS VcUeeQ Zhich diVSOa\V Whe XVeU'V cXUUeQW SRViWiRQ aQd a
UadiXV if VeW. The YieZ PaS VcUeeQ aOVR diVSOa\V aOO Rf Whe cXUUeQW fiUeV RQ Whe PaS. LaVWO\ Whe
YieZ PaS VcUeeQ RffeUV WhUee PRUe RSWiRQV iQ WeUPV Rf UeSRUWiQg a fiUe RQ \RXU cXUUeQW
ORcaWiRQ, VeaUchiQg Whe PaS fRU a ORcaWiRQ aQd fiQaOO\ a bXWWRQ WR UeWXUQ WR \RXU cXUUeQW
SRViWiRQ. AOO Rf WheVe feaWXUeV PaNe XS Whe YieZ PaS VcUeeQ haYe aOO beeQ achieYed.

MRYiQg RQWR Whe iQfRUPaWiRQ ceQWeU VecWiRQ Rf Whe SURjecW, Whe IQfRUPaWiRQ ceQWeU VcUeeQ
hRXVeV fRXU PaiQ VcUeeQV, fiUVW Whe hRPe fiUe VafeW\ VcUeeQ WhaW iQcOXdeV iQfRUPaWiRQ WhaW caQ
be XVed b\ aQ\ XVeU Rf Whe aSSOicaWiRQ. Ne[W Whe ZiOdOaQd fiUe VafeW\ VecWiRQ ViPiOaU WR Whe
hRPe fiUe VafeW\ VecWiRQ WhiV VecWiRQ cRQWaiQV iQfRUPaWiRQ acceVVibOe b\ aOO XVeUV aiPed aW
NeeSiQg \RX Vafe fURP ZiOdOaQd fiUeV. The Qe[W VecWiRQ Rf Whe iQfRUPaWiRQ ceQWeU VcUeeQ iV
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acceVVibOe b\ aOO XVeUV Rf Whe aSSOicaWiRQ aQd aOORZV Whe XVeU WR acceVV Whe iQfRUPaWiRQ abRXW
Whe cXUUeQW ORcaWiRQ Whe\ aUe aW. FiQaOO\ Whe OaVW feaWXUe RQ Whe iQfRUPaWiRQ ceQWeU WhaW ZaV
achieYed ZaV Whe fiUefighWeU VecWiRQ, WhiV iV aQ e[cOXViYe VecWiRQ RQO\ aYaiOabOe WR fiUefighWeUV
aQd cRQWaiQV OiVWV Rf Whe cXUUeQW aQd UeVROYed fiUeV. AOO Rf Whe feaWXUeV WhaW ZeUe PeQWiRQed
abRYe haYe aOO beeQ achieYed.

The fiQaO VecWiRQ Rf Whe aSS WhaW I haYe achieYed PXOWiSOe feaWXUeV iQ iV Whe VeWWiQgV Sage, WhiV
Sage hROdV Whe QRWificaWiRQ SUefeUeQceV aQd Whe UadiXV VeWWiQgV. TheVe WZR feaWXUeV aUe bRWh
iQWegUaWed ZiWh Whe YieZ PaS VcUeeQ aQd aUe aOVR VWRUed iQ Whe cache PePRU\ Rf Whe
aSSOicaWiRQ. ThiV PeaQV if Whe aSSOicaWiRQ iV VhXW dRZQ Whe SUefeUeQceV aUe VWiOO UePePbeUed.
ThiV VcUeeQ aOVR hROdV a OiQN WR Whe chaQge SaVVZRUd VcUeeQ aQd iV RQO\ acceVVibOe b\
SURfeVViRQaO XVeUV.

SRPe addiWiRQaO feaWXUeV WhaW I haYe QRW PeQWiRQed iQcOXde Whe LRgiQ/ LRgRXW fXQcWiRQaOiW\,
Whe cUeaWe aQ accRXQW fXQcWiRQaOiW\, fRUgRW SaVVZRUd fXQcWiRQaOiW\ aQd fiQaOO\ Whe diaO
ePeUgeQc\ QXPbeU RQ Whe ORcaO iQfRUPaWiRQ VcUeeQ.

The OiVW beORZ cRQWaiQV aOO Rf Whe feaWXUeV WhaW I haYe achieYed WR cUeaWe aQd PaNe fXOO\
fXQcWiRQaO.

Ɣ AQdURid ASSOicaWiRQ.
Ɣ ReSRUW FiUe.
Ɣ ReVROYe FiUe.
Ɣ VieZ MaS.
Ɣ ReSRUW FiUe RQ cXUUeQW ORcaWiRQ.
Ɣ SeaUch a ORcaWiRQ.
Ɣ MRYe WR Whe XVeU'V cXUUeQW ORcaWiRQ.
Ɣ IQfRUPaWiRQ ceQWeU - HRPe,WiOdOaQd,LRcaO aQd FiUefighWeUV
Ɣ SeWWiQgV VieZ - NRWificaWiRQV SUefeUeQceV, RadiXV VeWWiQg aQd chaQge SaVVZRUd
Ɣ LRgiQ
Ɣ LRgRXW
Ɣ CUeaWe aQ AccRXQW.
Ɣ FRUgRW SaVVZRUd.
Ɣ DiaO ORcaO ePeUgeQc\ QXPbeU.
Ɣ PXVh QRWificaWiRQ

6.2. NRW AchieYed

The VecWiRQ Rf Whe SURjecW I did QRW achieYe ZaV YeU\ VPaOO bXW VigQificaQW. I achieYed PRVW Rf
Whe fXQcWiRQaOiW\ I VeW RXW WR achieYe. The PaiQ VecWiRQ I did QRW achieYe ZaV cUeaWiQg aQ iOS
YeUViRQ Rf P\ aSSOicaWiRQ. ThiV iQiWiaOO\ bRiOed dRZQ WR Whe UeVRXUceV WhaW I had aYaiOabOe aW
P\ diVSRVaO.

The VecRQd Siece Rf ZRUN I did QRW geW WR achieYe ZaV Whe XVe Rf aQ ePeUgeQc\ API WhaW had
acceVV WR aOO Rf Whe ePeUgeQc\ cRQWacW iQfRUPaWiRQ acURVV Whe ZRUOd. I cRXOd QRW achieYe WhiV
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becaXVe WheUe ZaV QR API aYaiOabOe WR XVe aQd Whe RQO\ VROXWiRQ WhaW I fRXQd QeaU YiabOe did
QRW cRQWaiQ Whe iQfRUPaWiRQ WhaW I Qeeded.

The OiVW beORZ cRQWaiQV aOO Rf Whe feaWXUeV WhaW I did QRW achieYe aQd PaNe fXOO\ fXQcWiRQaO.

Ɣ iOS.
Ɣ EPeUgeQc\ IQfRUPaWiRQ API iPSOePeQWaWiRQ.
Ɣ SeaUch fXQcWiRQaOiW\ aXWRcRPSOeWe(APK).

6.3. FXWXUe DeYeORSPeQW

IQ WhiV VecWiRQ I ZiOO diVcXVV Whe fXWXUe deYeORSPeQW Rf P\ aSSOicaWiRQ if I had Whe WiPe aQd
UeVRXUceV aYaiOabOe. The fiUVW VWeS I ZRXOd WaNe ZRXOd be WR PaNe Whe iOS YeUViRQ Rf Whe
aSSOicaWiRQ. ThiV ZRXOd iQcOXde geWWiQg aQ iOS deYeORSeUV OiceQVe aQd aOVR SXUchaViQg aQ
iPhRQe fRU WeVWiQg. ThiV ZRXOd be a YeU\ iPSRUWaQW VWeS aV 28% Rf Whe PRbiOe deYice PaUNeW
aUe iOS aV Rf PaUch 2020[1].

The Qe[W VWeS I ZRXOd WaNe ZRXOd be WR iPSURYe Whe aSSOicaWiRQV XVeU iQWeUface, WhiV ZRXOd
iQYROYe geWWiQg Whe heOS Rf a UX deVigQeU aQd geWWiQg WheP WR UedeVigQ Whe UI Rf Whe
aSSOicaWiRQ. IQ WhiV VWeS I ZRXOd fRcXV RQ iPSOePeQWiQg a fi[ fRU Whe aXWRcRPSOeWe
fXQcWiRQaOiW\, WhiV iV aQ iPSRUWaQW feaWXUe WhaW ZiOO heOS ZiWh Whe RYeUaOO XVabiOiW\ Rf Whe ZiOdfiUe
aSSOicaWiRQ.

The Qe[W VWeS ZRXOd be WR iPSURYe VRPe Rf Whe fXQcWiRQaOiWieV Rf Whe aSSOicaWiRQ, I ZRXOd fiUVW
iPSURYe Whe QRWificaWiRQ VeWXS VR \RX caQ UeceiYe WheP RffOiQe, I WheQ ZRXOd aOORZ Whe XVeU WR
XSORad PRUe ShRWRV. TR Whe UeSRUW aQd UeVROYe fiUe VcUeeQV.

The fiQaO VWeS I ZRXOd PaNe WR P\ aSSOicaWiRQ ZRXOd be WR cUeaWe aQ adPiQ daVhbRaUd VR
WhaW Whe fXWXUe adPiQ XVeUV Rf Whe aSSOicaWiRQ ZRXOd be abOe WR haYe a ZideU diVSOa\ aQd aOVR
VRPe PeWUicV RQ Whe UeSRUWiQg aQd UeVROYiQg Rf fiUeV.

7. DecOaUaWiRQ

Ɣ I decOaUe WhaW aOO PaWeUiaO iQ WhiV VXbPiVViRQ, e.g. WheViV/eVVa\/SURjecW/aVVigQPeQW, iV
eQWiUeO\ P\ RZQ ZRUN e[ceSW ZheUe dXO\ acNQRZOedged.

Ɣ I haYe ciWed Whe VRXUceV Rf aOO TXRWaWiRQV, SaUaShUaVeV, VXPPaUieV Rf iQfRUPaWiRQ,
WabOeV, diagUaPV, RU RWheU PaWeUiaO; iQcOXdiQg VRfWZaUe aQd RWheU eOecWURQic Pedia iQ
Zhich iQWeOOecWXaO SURSeUW\ UighWV Pa\ UeVide.

Ɣ I haYe SURYided a cRPSOeWe bibOiRgUaSh\ Rf aOO ZRUNV aQd VRXUceV XVed iQ Whe
SUeSaUaWiRQ Rf WhiV VXbPiVViRQ.

Ɣ I XQdeUVWaQd WhaW faiOXUe WR cRPSO\ ZiWh Whe IQVWiWXWe¶V UegXOaWiRQV gRYeUQiQg
SOagiaUiVP cRQVWiWXWeV a VeUiRXV RffeQVe.

SWXdeQW NaPe : JacN McNaOO\
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