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PE®EPAT

[TosicaroBanbHa 3amucka: 107 c., 13 puc., 3 nox., 30 mxepedn.

OG6 ekT po3poOKHU: BeO-opieHTOBaHA iH(pOpMAIliiiHa cucTeMa OOJIKY HaJaHHS
KOMYHAaJIbHUX TMOCIIYT 3 BUKOpUCTaHHIM Salesforce.

Meta xkBamidikaiiifHOT poOOTH: CTBOPEHHSI €JMHOTO 3pyYHOTO BEO-CEpBICy A
CIUIATH P13HUX TUIIB KOMYHAJIBLHUX MOCIIYT, BIICTEKEHHSI 3a00proBaHHOCTEH 3 KOJKHOT
OKpeMOi TIOCIIyTH, BHECEHHS aKTyaJlbHUX TMOKA3HMKIB JIYMUIBHUKIB Ta TEpeBipKa
aKTyaJbHUX Tapu(]iB HA KOMYHAJIbHI TOCITYTH.

Y BeTyni aHami3yeThcsl Cy4YyaCHUW CTaH NPOOJIEMH, YTOUHIOETHCS METa
kBai(dikamiiiHoi pobOTH Ta rajmy3b ii 3aCTOCYBaHHS, HABEJICHO OOIPYHTYBaHHSI
aKTyaJIbHOCTI TEMU Ta KOHKPETU3YETHCS MMOCTAHOBKA 3aBAaHHS.

Y mepmioMy po3aull  MPOAHANI30BaHO MPEAMETHY Traly3b, BH3HAUYEHO
aKTyaJIbHICTh 3aBJAHHS Ta MPU3HAYEHHS PO3POOKH, CPOPMYIIBOBAHO IMMOCTAHOBKY
3aBJIaHHS, 3a3HAYEHO BUMOTH JI0 MTPOTrpaMHoOi peasi3alii, TEXHOJIOr1d Ta IPOrpaMHHUX
3ac00iB.

VY npyromy po3aini mnpoaHaizoBaHl HasiBHI pillIeHHs, 00paHo miaTdhopMu s
pO3pOOKH, BHKOHAHO MPOEKTYBaHHS 1 poO3poOKa Mporpamu, OmHcaHa podoTa
IporpamM, airopuT™M 1 CTPYKTypa ii (PYHKUIOHYBaHHS, & TaKOXX BHUKJIUK Ta
3aBaHTAXKCHHS MPOrpaMu, BU3HAYEHO BX1HI 1 BUXIJHI JaH1, 0XapaKTEePU30BaHO CKIa/l
napameTpiB TEXHIYHUX 3aC001B.

B exkoHOMIYHOMY  pO3[UIi  BU3HAYEHO  TPYJAOMICTKICTH  PO3POOJICHOI
1H(dopMaIiiHOT cCUCTEMH, MTPOBEACHUN MIAPAXyHOK BAPTOCTI pOOOTHU MO CTBOPEHHIO
IporpaMu Ta po3paxoBaHO Yac Ha HOro CTBOPEHHS.

[TpakTHuHe 3HA4YEHHSI MOJISITa€ y CTBOPEHHI J0/AaTKa, U0 Ha/lae MOXKIHUBICTb
€JIEKTPOHHOTO 30€piraHHs JaHHUX PO TOBAPH, MPOIAXKI, HATXOHKEHHS, BEJACHHS 0a3u
JTAHUX, TIIOUTTS MIICYMKIB 3 IPOJAXy, OTPUMAaHHS 3BITIB 1 JOPMyBaHHS CyNyTHbOI
JIJIOBOT JJOKYMEHTAIII1.

AKTyanpHICTh 1H(POPMALIIMHOI CHCTEMH BU3HAYAETHCA BEJIMKUM IMOMUTOM Ha
KOPUCTYBaHHS OE3KOHTAaKTHHUMH METOJAMHU CIUIaTM Yy Yac TMaHJeMii, OKpIM
NIJBUILIEHHSI O€3MeKM KOPUCTYBaHHSA, L po3poOKa JOMOMOra€e y BIACTEXKEHHI
aKTyaJIbHUX MMOKAa3HUKIB JIIYUIbHUKIB.

Cmucox xmrouyoBux cimiB: SALESFORCE, KOMVYHAIJIBHI IIOCJIVI'NHY,
[HOOPMAIIIMHA CHCTEMA, OBJIK, CIUIATA, JIYWIBHUK, TAPU®,
JOIATOK.



ABSTRACT

Explanatory note: 107 p., 13 figs., 3 app., 30 sources.

Object of development: web-oriented information system of accounting for the
provision of utilities using Salesforce.

The purpose of the qualification work: creation of single user-friendly web service
for the payment of various types of services, tracking debts for each service, entering
the current meter readings and checking the current service’s tariffs.

The introduction analyzes the current state of the problem, clarifies the purpose
of the qualification work and the scope of its application, provides a justification for
the relevance of the topic and specifies the task.

In the first section the subject branch is analyzed, the urgency of the task and the
purpose of development are defined, the statement of the task is formulated, the
requirements to software realization, technologies and software are specified.

The second section analyzes the existing solutions, selected platforms for
development, designed and developed the program, describes the program, algorithm
and structure of its operation, as well as calling and loading the program, determines
the input and output data, describes the parameters of technical means.

The economic section determines the complexity of the developed information
system, calculates the cost of work to create a program and calculates the time for its
creation.

The practical significance lies in the creation of an application that provides the
ability to electronically store data on goods, sales, receipts, database maintenance,
summarizing sales, receiving reports and the formation of related business documents.

The relevance of the information system is determined by the high demand for the
use of contactless payment methods during the pandemic, in addition to improving the
security of use, this development helps to track the actual performance of meters.

Keywords: SALESFORCE, UTILITIES, INFORMATION SYSTEM,
ACCOUNTING, PAYMENT, COUNTER, TARIFF, APPLIACTION.
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HEPEJIIK YMOBHUX ITO3HAYEHb

b1 - 0asa JaHux;
SOQL -  Salesforce Object Query Language;

SOSL -  Salesforce Object Search Language;

API - Application Programming Interface;
VF - Visualforce;
CSS - Cascading Style Sheets;

DML - Data Manipulation Language;
ETP - Easy to pay (Ha3Ba po3poOKu);
REST -  Representational State Transfer;
MVC -  Model — View — Controller;

HTML - Hypertext Markup Language.



BCTYII

Po3pob6riena iHpopmariiiina cuctema IpU3HAYeHa ISl 3aCTOCYBaHHS y cdepi
JIep’KaBHUX TOCIYT.

KoMyHanbH1 ociyru — e pe3ysibTaT rochnoJapchbKoi AiSIbHOCTI, 110 MA€ IUTh
32JIOBOJILHUTH TTOTpeOu (piznuHOi abo ropuaIudHOI 0coOM y 3a0e3IeueHHi: Ta30oM Ta
CJICKTPOCHEPTIEI0, KaHATI3aIll€l0, Tapsdol0 Ta XOJOJHOI BOJOK, OTMAJICHHSIM Ta
yTHTI3aI1i€0 MOOYTOBUX BIJIXO/1B BIAMOBIAHO JIF0YOMY 3aKOHOJIaBCTBY.

Bun po3paxyHKy Ta BapTiCTh MOCITYT BHU3HAYAETHCS IMOCTAYAILHUKOM TI€T UM
1HIIOI TOCIIYyTH, MpOTe, 0a3ylouu BapTICThb Ha ODIMIAHUX Aep:KaBHUX Tapudax 3a
KOXXEH OKPEMHIl THII MOCIYTH, TaK K OMajeHHs, ra3, BoJia Ta ii BIIBEICHHS.

3a yMOB 1H(QOpMAaIlifHOI PO3BUHEHOCTI HAIIOI TJIAaHETU OYBa€ BaXKO 3pO3YMITH
HEOOXIJTHICTh BUKOPUCTOBYBATH MarepoBi 0a3u NaHWX, apXiBW, KBITAHIll Ta 1HIII
3actapiii ¢i3uuHi HOCIT 1aHux. Tak, Mpu po3paxyBaHHI 3 KOMYHaJIbHUMHU CEpBiCaMU
4acTO JOBOJUTHCS MATH CIIPaBy, y HAKpaIOMy BIMIaJKy 3 KYIIOIO PI3HUX BEO-CUCTEM
MpU3HAYEHUX JIJIsl CIUIaTH, a0o, y TIpIIOMY Ta YacTIIIOMY CIieHapii — 3BepTaTucs 3a
BUIMCKOIO CIUIATH, IMOAO KOMYHAQJIBHHMX IIOCIYT, IO HE € 3pPYYHHUM CIIOCO0
BIJICT@XKEHHS MPOTPeCy CIIATH 3a KOMYHaJbHI cepBicH. ToMy, CTBOPEHHS €IMHOTO
BeO-CEpBICY ISl CIUIaTH, BIACTEXKCHHS 3a00proOBaHHOCTEHM, BHECEHHS aKTyalbHUX
MOKa3HUKIB Ta MEPEBIPKa aKTyaJbHUX TapH(pPiB KOMYHAIBHUX MOCIYT € 00’ €KTUBHO
HEOOX1THUM.

KpiM mpocToro JOTi9HOTO CHPOIIECHHS CIUTATH KOXKHOTO 3 KOMyHAJIBHUX KOCTYT,
HEOOX1THO 3BEPHYTH yBary Ha 3arpo3y naHjemii KopoHasipycy. Jleski nianpueMcTaa,
0 TIOCTA4aloTh KOMYHAJIbHI TIOCIYTH, HJisi 3HSATTA TOKA3HUKIB HAJICUIIAIOThH
CHiBpOOITHHKIB, SIK1 3BEPTAIOTHCS O KOXKHOI JKUTIIA, 3 METOIO (DIKCYBAaHHS aKTyaJIbHUX
MMOKA3HUKIB JIYMJIBHHUKIB. BiAMOBIAHO, IJIS BUKIIOYCHHS HEOOXITHOCTI Hapa)KaTH
IpPOMaJISiH Ha PU3HK OyTH 3apakeHUM, HEOOXIJEH CEpBIC, KUK JTO3BOJUTH BHOCUTU

MOKA3HUKHU BJIACHOPYY.



Tak camo, HasIBHICTb y CE€PBIC1 MOXJIMBOCTI BUKOHYBATH TIATEX1, BIMOBIAHO J10
3a00prOBOHOCTEN 3a JIUMIBHUKAMHU, TaKOXXK BHUKIIOYAE 3apaXCHHS BIPyCcOM, depes
0aHKIBCbK1 TEpMIHAJIN, SKUMH IOHS KOPUCTYETHCS 0€3114 JIFoACH.

Takum ymHOM, TpobiieMa pO3rJsHyTa B JaHii KBamigikaliiiHiii poOoTi, €
aKTyaJIbHOIO Ta MA€ MIUPOKE MPAKTUYHE 3HAUCHHS.

Mertoro kBamidikaliifHoi poOOTH € po3poOka BeO-OpPIEHTOBAHOI'O CEPBICY IS
00Ky ¥ CIUTATU KOMYHAJIbHUX MOCIYT.

JI71st TOCSATHEHHS TOCTABJICHOI METH HEOOX1THO BUPIIIUTA OCHOBHI 3aBJIaHHS:

— aHaji3 HAaMMOIIMPEHIIINX KOMYHaJIbHUX MOCIYT;
— BH3HAYCHHS CUCTEMH HapaxXyBaHHS Ta PO3PAXYyHKY JJI KOKHOTO BUY MOCIYT;
— po3poOka 0a3u JaHHUX, CTPYKTYPH MPOrpaMu Ta ii peani3iis;
VY BiANOBIIHOCTI J0 MPOBEJACHHOTO aHai3y BU3HAYEHI OCHOBHI 3a/iayl mepes
CHCTEMOIO:
— CIPOUICHHS BEAEHHS 00JIKY KOMYHAIbHUX MOCHYT;
— THYYKE KepyBaHHs Tapu(paMu Ha KOXKHY 3 ITOCIYT;
— 3py4YHE BHECEHHS HOBUX IMOKA3HUKIB JIIUMIIbHUKA;
— MOXKJIMBICTb CIJIATUTH 3arajibHy 3a00prOBaHHICTb;
— MOXKJIMBICTb PEECTpALIli Ha CEePBIC;
— OTpUMAaHHS €JIEKTPOHOI KBITaHIII{ PO CIUIATY HA €JIEKTPOHY MOIITY.
Cucrema 3a0esnedye CHOPOIIEHUN MO HAa KOMYHaJIbHI TMOCTYTH, KOJH BCi

CEPBICH MOKHO OyJI€ CTUIATHTH 3 OJHOTO MICIIS.



PO3JILI 1
AHAJII3 MPEJMETHOI TAJIV3I TA IOCTAHOBKA 3AJAUI

1.1. 3aranbHi BiZOMOCTi 3 IpeIMeTHOI raysi

KomyHallbH1 MOCIIYTH — 11 KUTTEBO HEOOXITHUM CEpBIC, 10 Ma€ CIUIAYyBaTH
KO’KCH TIOBHOJITHIM TPOMAJITHUH JEP’KaBU, TOMY Y €MOXY AiKeTani3amii HeoOXiaHo
3a0€3MeYNTH IUIATHUKIB 3pYYHUM Ta YHIBEPCAJIBbHUM CEPBICOM JJIsi BHUKOHAHHS
HEOOX1THUX Omepallii ¢ mocTadyalbHUKAMU TaKUX MOCTYT.

Cepen mnocTayaJlbHHKIB KOMYHAJIbHUX IOCIYI MOXHA BiA3HAYUTH OaraTto
KOMIaHiH:

— MocTayaJlbHUKaMU BOJM MO BCiil YKpaiHi € 81 komnaHis;
— Ta3 1o KpaiHi nocrayaroTsh 40 KoMIaHiif;
— CJIEKTPOCHEPTIIO MOCTavYaroTh 345 KOMITaHii.

3Baxkalouu Ha KUIBKICTh ICHYIOUHMX MiANPUEMCTB, Habarato 3py4yHimuM O0yio 0
ICHYBaHHSI OJHOTO CEPBICY, /1€ MOYKHA CIUIaTUTH OYyJb-AKYy 3 LUX MOCIYT OyIb-sSKOi
KOMIIaHii.

Ha choromuimHiii AeHb ICHye OaraTo HENMPSIMHX AaHaJOTIB, IO JIO3BOJISIOTH
CIUTauyBaTW KOMyHadbHI mociyru. Ilin HempsMUMHM aHaTOramMH pO3yMIETHCS
OaHKiBCbKa crcTeMa. Maibke KOKeH OaHK Mae€ BJIAaCHUM J0JIaTOK Ta BeO-cepBic, Jie
MOXHa CIUIAYyBaTH KOMYHAJIbHI MOCIYTH 3a JIOMIOMOI0OK0 HOMEpy JoroBopy. IIpote
BOHHU HE MaIOTh BaKJIMBOCTI B1/ICJIIIKOBYBATH NMOKA3HUKH JIIYMIBHUKIB Ta CI1JKYBaTU
3a aKTyaJIbHUMU TOKa3HUKAMM I[OCTayaJlbHUKA, OKPIM TOrO, JEp)KaBHUHA OaHK
«IIpuBatrbank» HaBITb YTPUMYy€ [E€AKy KOMICII0O NpH BHUKOHAHHI BIAMOBIAHHUX
IUTaTEXKI1B.

Haii6nmkuuM aHanorom € Kommadiss Yasno. Yasno € HoBUM OpeHI0M KOMITaHii
«ATEK». ATEK - Haii0lnbplna npuBaTHA BEPTUKAJIBLHO-IHTETPOBAaHA EHEPreTHYHA
KOMITaHisi YKpainu, 30 Oyna 3acHoBana y 2002 porri, 1o Hajmae mociayru y cdepi

CJICKTPOCHCPICTUKHU Ta 3 HCAABHLOI'O 4aCy ra3ornocradyaHHs.



Yasno mae BnacHuil BeO-cepBic Ta MOOUIHPHUN M0OAaTOK. Tak SK KOMITaHis
3aMa€EThCS TIOCTAYaHHSAM JIEKUTBPKOX BHIIB TOCTYT (€JIEKTPOCHEPris Ta Ta3) depes
iXHI1M cepBIC MOKHA BHOCUTH TTOKa3HUKH JTYMIIBHUKIB, 0a4UTH pO3Mip 3a00pTOBaHOCTI
Ta aKTyajabH1 Tapudu, CIIadyBaT 3a00prOBaHICTh Y CAMOMY CEpBICI.

KoxkeHn okpeMuil mocTadaabHUK BiAMOBITAE JIUIIE 3a OMJIATy BJIACHUX TOCIYT.
TakuM 4MHOM, YHIBEpPCAJIbHICTh CEPBICY MOBHICTIO BIACYTHS 1 JUIsl KOPUCTYBAUiB II€
Ty’Ke He3pY4HO.

Cepsic Bi migmpueMcTBa YasnO € OJHUM 3 HaMKpalllux, MIF0YUX Ha JaHUN
MOMEHT. BiH 0XOIUTIO€ Mai’ke yBEeCh CIIEKTpP MOCTABIICHUX 3aB/IaHb, ajie sl TOBHOTH
HE BHUCTA4a€ MOKJIMBOCTI CIUTAYyBaTH 3a CIIOKWUBAHHS BOJW Ta 3B 3Ky 3 IHITUMU
MOCTa4YaIbHUKaMU TIOCIYT.

AJe K KOJTHa KOMITaHis-TIOCTATLHUK KOMYHATBHUX ITOCTYT HE 3MOXKe 00’ € THATH
B €001 MOMJIMBOCTI CIUIauyBaTh BCl HEOOXiJHI TOCHyrd. TakuMm YMHOM, JIMIIE
M1IPUEMCTBO-TIOCEPETHUK MOXE HAJlaTW 3pYYHUU /U1 KOPUCTYBayiB CEPBIC, SIKUN

00’eiHAa€ B cOO1 MOKIIUBICTD CIUIAYYBAaTH Oy/Ab-5IK1 MIOCITYTH.

1.2. Ilpu3HavyeHHs PO3POOKH TA rajy3b 3aCTOCYBAHHS

Sk o0’ext po3pobku BebO-opieHTOBaHOI iH(MOpMAIIHHOT cUCTeMH OOJIKY
Ha/IaHHS KOMYHAJIbHHX TOCIYr 3 BukopuctanHsMm Salesforce posrnsmaerscst BeO-
cepBic «Easy To Pay», B aKkoMy KOPHCTYBau MOK€ 3HAWTU aKTyaslbHI Tapudu s
KOKHOT'O 3 BUJIB KOMYHAJIBHUX MOCTYT (BOJa, CBITJIO, MPUPOJHUN Ta3), OKPIM TOTO,
KOPUCTYBa4 Ma€ MOJKJIUBICTH BHOCUTH TIIOKa3HWKHM JIYWIBHHKIB, CIJIadyBaTH
3a00proBaHHICTh, OTPUMYBATH KBITAHIIIIO IMICJS CIUIATH, BIACIIIKOBYBATH 1CTOPIIO
BJIACHMX TUIaTeXiB. Jl01aTKOBO, KOPHCTYBa4 MOKE 3BEPHYTUCH JO CBOTO MOTOYHOTO
MEHEJKepa, 0 CIIAKYE 3a CTAHOM IUIATEXKIB IbOTO KOPUCTYBaya.

JIJist anMiHICTpYBaHHSI BUKOPUCTOBYETHCS CTaHIAPTHUH 1HTEpdeiic opraHi3miii
Salesforce, 110 103BoIsIE MaTH TIPSMUE TOCTYI 10 Oa3u TaHUX, KEPYBATH iICHYFOUUMHU
KOPUCTyBa4aMH Ta CTBOPIOBATH a00 MpU3HAYATH MEHEIKEpa paiioHy.

Frontend gactina BeO-cepBicy nmpu3HaveHa JUIs:
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— B1I0OpakeHHs KOpUCHOT 1HpopMaIlii y 3a1€KHOCTI Bl TUITY KOPUCTyBaya
(MeHEemKep a00 KOPUCTYBaY);
— 3pPYYHOrO OMpaIliBaHHS 3aHUTIB KOPUCTYBadiB 3 OOKY MEHEIKepa;

— BIJIOOpaXKCHHS Ta KEPYBaHHS aIMIHICTPATUBHUMU (DYHKIIISIMHU CEPBICY.

1.3. IlixcTaBa ajs1 po3podoku

BiamoBimHO 10 OCBITHBOI MpOTpamMu, 3TITHO HABYAIBHOTO IUIaHY Ta TpadikiB
HABYAJIBHOTO MPOIIECY, B KIHIIl HABYAHHS CTYJIEHT BUKOHY€E KBadi(ikaiiiiHy poOoTy.
Tema poOOTH y3roKy€eThCS 3 KEPIBHUKOM MPOEKTY, BUITYCKaI0U0I0 Kadeaporo, Ta
3aTBEPJIKYETHCS] HAKA30M PEKTOPA.

OTxe, mijicTaBaMu JIJIsl PO3POOKH «BUKOHAHHSA KBai(hiKaIliiHOT poOOTH» €:
— ocBiTHs nporpama 122 «Komm’roTepHi HayKn;
— HaBYAJIbHUM IJIaH Ta rpadik HABYAIHHOTO MPOIIECY;
— Haka3 pekropa HallioHaJIbHOTO TEXHIYHOrO YHiIBepcuUTeTy «JlHIMpoBChKa
nomiTexaikay Ne317-¢ Big 07.06.2021p.;
— 3aBJaHHA Ha KBajiQikauiiHy poboty Ha TeMy «Po3poOka BeO-OpieHTOBAHOI
iHdopmariiHoi cUcTeMH OOJIKy HaJaHHS KOMYHAIbHUX TIOCHYr 3

BUKOpHUcTaHHAM Salesforcey.

1.4. IlocTaHOBKA 3aBIaHHSA

3aBganHsM  kBamiikaiiiHoi poOoTH €  po3poOka  BeOG-OpIEHTOBAHOI
iH(popMarIiiiHoi cucteMu OOJIKY HaJaHHS KOMYHAJIbHUX MOCIYT 3 BUKOPUCTAHHSIM
Salesforce.
[IporpamMue 3a0e3nedyeHHs MpU3HAYeHE JUIS HAJaHHS  YHIBEpPCAJIbHOTO
IHCTPYMEHTY JJIs IIpaIfOBaHHs BeO-CEpBiCy.
[Iporpama noBuHHA peasizyBaTu HaCTyIHI (QYHKIIII:
— JIeTKe Ta AOCTYIHE aJIMIHICTpYBaHHs BeO-CepBicCy;
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— (opmyBaHHA KBITaHIIIH PO CIJIaTy 32 KOMYHaJIbHI MOCTYTH,
— JIOCTYM JI0 aKTyaJbHUX Tapu(]iB MOCTAYaTbHUKIB KOMYHAJIBHUX TTOCTYT;
— HaJaTH MOXJIMBICTh MEHEDKEPY BICIIIKOBYBATH KOKHOTO KOPUCTYBaya, 1110
3 HU MOB'SI3aHUH;
— KOHTaKyBaHHS 3 MEHEI)KEPOM PETIOHY;
— cruiata 3a00proBaHHOCTEH, 3T1THO TTOKa3HUKAM JIYMIIBHHKIB.
Jl5is nocATHEHHS TOCTaBICHOT METH HEOOX1HO:
— BHBYWTH IPEIMETHY T'ally3b pO3B'sI3yBaHOI 3a/1a4l;
— CTBOPUTH QITOPUTM JJIs peaiizallii OCTaBICHOTO 3aBAAHHS;

— CTBOpUTH 0a3y JaHHX.

1.5. Bumoru 10 nporpamu aéo nporpaMHoro BUpooy

1.5.1. Bumoru 10 pyHKIiOHATbHUX XaPAKTEPUCTHK

Jlns  [OCSTHEHHST TIOCTaBJIEHUX Il mporpaMHe 3a0€3IMEuYeHHs, 110
PO3POOISIETHCS, MOBUHHO MIATPUMYBATH BUKOHAHHS HACTYITHUX JIIMA:

— HaJaHHSA BIIJAJICHOTO JOCTYNy J0 BeO-cepBicy uepe3 BebO-Opay3ep Ha
KOMIT'FOTEpP1 KOPUCTYBaya;

— 3YUTYBAaHHS BXIJHUX JAHUX 3 MPHUCTPOIB, XMAPHUX CEPBICIB, 32 aJIPECHUMU
MOCHJIAHHSIMH,

— 30epiraHHs JaHUX MIJICUCTEMU B PEJIALIHIN 0a31 TaHUX.

— 1711 BUKOHAHHS IepepaxoBaHNUX BUIIE (PYHKIINA y 3aCTOCYHKY TOBUHHI OyTH
peaiizoBaHi:

— MOJKJIMBICTB 1IHTETpAIii IIATIKHUMU CHCTEMaMHU;

— MOMJIMBICTh OTPUMATH JIOCTYT J0 BeO-CEpBICY uepe3 BeO-Opaysep;

— HAasBHICTb TUIIOBOI KOH(Irypaiii, mo 3a0e3neuye MOKJIMBICTh HIBUIKOTO
BBEJICHHSI B€O-CEpBICY B €KCILTyaTaIlio;

— MpOTrpaMHO-anapaTHa MepeHOCUMICTb.
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1.5.2 Bumoru 10 ingopmaniiinoi Oe3nexku

JInst yHUKHEHHSI HEKOPEKTHOT pOOOTH MpOorpaMu HeoOXiTHO pealtizyBaTu:
— CEMaHTUYHUU Ta CHHTAKCHYHHI KOHTPOJIb BXiTHHUX JIaHUX;
— 00poOKy BUHSATKOBUX CHUTYaIIiil;
— BUBEJICHHS MOBiJJOMJICHB ITPO TIOMHJIKH;
— MOXKIIMBICTh TIOBTOPHOTO BBE/ICHHSI JAHUX;

— 1aThOpPMHY HE3aJICKHICTh.

1.5.3 Bumoru 10 ckJiajy Ta napaMeTpiB TeXHiYHUX 32c00iB

J{nst HopManbHOTO (DYHKI[IOHYBAHHS JJAHHOT'O BEO-CEPBICY HE BAXKJIMBA TEXHIYHA
CKJIaZIOBa KOMIT IOTEpYy, 10 OyJie BUKOPHUCTOBYBATUCH HJIsi JIOCTYIY JIO CEPBICY,

HEOOX1IHE JIMILIE CTaOIbHE MIAKIIOYEHHS 10 Mepexi IHTepHeT.

1.5.4 Bumoru 10 indopmaniitHoi Ta NporpamMHoi cyMicHOCTI

Jlnst HopMallbHOTO (PYHKITIOHYBaHHSI MPOTpaMu HEOOX1AHO, M00 TporpamHe
3a0€3IeUeHHsI MEPCOHAIBHOTO KOMIT'I0Tepa, Ha KoMy Oyjae (yHKIIIOHYBaTH BeO-
OpIEHTOBaHa CHUCTEMa, BIJMOBIIaJI0 HACTYITHUM BUMOTaM:

— omepamiiiHa cuctema Windows (7+), Linux, MacOs;

— Be0-Opaysep Firefox / Google Chrome / Opera / Microsoft Edge / Safari.

Frontend wactuna nonatky Mae OyTH peali3oBaHa Ha MOBI IIPOTrpaMyBaHHs Apex
3 BukopuctanusMm Visualforce. PobGora Mae OyTu CTBOpeHa 3a JIOIMIOMOIOIO

KOMIIOHEHTHOTO Mi1xoay Ta solid apxiTekTypu.
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PO3JILI 2
MPOEKTYBAHHS TA PO3POBKA THOGOPMAIIMTHOI CHCTEMM

2.1. ®yHkuioHajJbHe NPU3HAYEHHS CHCTEMHU

3a 3aBgaHHSAM KBaliikauiiiHOi poboTH Oylo peanizoBaHO po3poOKy BeO-
Opi€HTOBaHO1 1HQOpMAIIIITHOI CHUCTeMH OOJIKY HaJaHHS KOMYHAJIbHHMX TMOCIYT 3
BUKOpHUCTaHHsAM Salesforce..

[Tpu3HaueHHs po3poOIEHOT CUCTEMMU:

— ONTUMI3YBaTH OOJIK HaJJaHHS KOMYHaJIbHUX MOCIYT;

— 3a0€3MeYuTH IPOCTe aAMIHICTPYBaHHS BEO-CEPBICY;

— HaJaTH MOXJMBICTh CIUIATUTH 3a00pProOBaHHICTh 3TIJHO TMOKAa3HUKaM

JYUITBHUKIB.

Po3pobiniena nmporpama peanizye HaCTYIHI PyHKIIII:

JIETKE Ta JIOCTYIHE aJIMIHICTpyBaHHS BeO-CepBicy;
— (opMyBaHHs KBITaHIIIH PO CIUIATy 32 KOMyHaJIbH1 IIOCIIYTH;
— JIOCTYTI 10 aKTyaJIbHUX Tapu(iB MOCTAYATIbHUKIB KOMYHAJIbHUX MMOCTYT;
— HAJaTU MOXJIMBICTh MEHEJKEPY BICIIIKOBYBAaTH KOKHOT'O KOPHUCTYyBaya, 1110
3 HU TIOB'SI3aHUI;
— KOHTaKyBaHH$ 3 MEHEI)KEPOM PET10HY;
— cruiaTa 3a00proBaHHOCTEH, 3T1IHO TOKa3HUKaM JIIYUIbLHUKIB.
JInst AOCATHEHHS MOCTaBJIEHO1 3a/iadl po3polseHe MmporpamHe 3a0e3NedeHHs
MIATPUMY€ BUKOHAHHS TaKUX OIEpaliii:
— HaJaHHA BIJJAJICHOTO JOCTYIYy J0 3acTOCYHKY u4epe3 BeO-Opayzep Ha
KOMIT'IOTep1 a00 1HIIOMY JIeBaiiCci KOpUCTyBaya;
— 3YUTYBAaHHS BXITHUX JaHUX 3 XMAPHUX CEPBICIB Ta 0a3u JaHUX;
— (opmyBaHHA KBITaHIIII PO CIJIATy Ta HAJCWJIAHHS Ha MOLITY KOPUCTYBaya;

— KOpUTYBaHHS CKJIaJly MEHEXKEPIB Uepe3 aJMiHICTPaTUBHY YACTUHY.
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2.2. Onuc 3acTOCOBAHUX MAaTeMAaTHYHUX METOdiB

OcCkiUJIbKM  OCOOJIMBOCTI  MPEAMETHOI Taly3l pO3B'A3yBaHOI 3ajadi  He
nependavaroTh 3acCTOCYBaHHS MaTEMaTHUYHHUX METOJIB, MPH pPO3poOlll CHCTEMHU
B1IOOpakKeHHS Ta YIIPaBIIIHHSA KOHTCHTY 1HTEPHET-Mara3uHy MaTeMaTU4H1 METOIH HE

BHUKOPHUCTOBYBAJINC.

2.3. Onuc BUKOPUCTAHUX TEXHOJIOTIH Ta MOB IPOrpaMyBaHHS

Be6-cepaic Oyi0 po3po0iieHo 3a JooMOTor0 cydacHoi TexHoorii — Salesforce.

OnHoimMeHHa koMmaHis Saesforce - e amepukaHCbhbka KOMITIaHis, 0 0a3yeThes Ha
XMapHOMY IpOrpamMHOMY 3a0€3le4eHHl, TOJIOBHHM o(ic sikoi 3HaxoauThes B CaH-
Opannucko, mrar Kamidopuis. Bin 3abe3nedye mociayry — ympaBJiHHS
B3aemoBinHocuHamu 3 kiaientamu (CRM - customer relationship management), a
TAaKOXX HaJa€ JOJAaTKOBUM HaOIlp KOPIOpPAaTUBHUX MpPOTpaM, OPIEHTOBAHUX Ha
0oOCITyroByBaHHsI KJII€HTIB, aBTOMAaTH3aIlll0 MApKETHUHTY, AHAIITUKY Ta PO3POOKY
JTOJATKIB.

Kowmmanist Gyna 3acHoBana 3 mrororo 1999 poky konumiHiM kepiBHHKOM Oracle
Pomeo Petryepro-momnonmmm pazom i3 Caynom Yomnonom, bapyn Onom Yaragom ta
®pankom J[OMIHTyecOM SIK KOMIIaHisl, 10 3aMAa€ThCs MPOTPaMHUM 3a0€3MeUEHHIM
gk mociyra (SaaS), 1 Oymna BikpuTa myOIi4HO B Mepioj] 3 BepecHs 1o juctomnan 1999
POKY.

VY yepBHi 2004 poky KOMIaH1A 31CHUIIA IEPBUHHE ITyOJIIYHE PO3MIILIEHHS aKIiii
Ha Heto-Mopkcebkiii Gpornosiit Gipxi mix akuiero CRM Ta 3i6pana 110 mun. Jonapis
CIIA Cepen nepumx inBectopiB - Jlappi Enmicon, Marnanena €cinb, Xenci Minop,
Crroapt Xenaepcon, Mapk Ickapo Ta Irop Cimi, diIeH-3aCHOBHUK JKEHEBCHKHX
BEHUYPHHX MAPTHEPIB.

VY xoBTHI 2014 poky Salesforce oronocuB npo po3poOky cBoei Ilnatdhopmu
yCIixXy KJII€HTIB, 11100 moeaHatu nociyru Salesforce, Bkitowaroun mpojaaxi, cepsic,

MapKETHUHT, AHAJITUKY, CHUIBHOTY Ta MOOUIbHI noaaTtku. Y xoBTHI 2017 poky
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Salesforce 3amyctuB incTpymenT Facebook Analytics st MmapkeTosoriB Bif Oi3Hecy
no OizHecy. Y Bepecni 2018 poky Salesforce cmiBmpaitoe 3 Apple 3 Meroro
BJIOCKOHAJICHHS IIpOorpam Jisi O13Hecy.

Y motomy 2020 poky cmiBrosioBa BukoHaBuoro aupekropa Kir brokx mokunys
nmocaay B Kommadii. Mapk beniopd 3anummBCsS ToOJOBOIO Ta BUKOHABYUM
JTUPEKTOPOM.

1 rpynus 2020 poky Oyno orosorieHo, mo Salesforce mpunbae Slack 3a 27,7
wipa gostapis.[30]

[Tepesaru Salesforce:

Salesforce Hagae Bam HaWIIBUAMIMI LOUISIX BIJ 1A€l O FOTOBOTO pilieHHA. Bu
MOJKETE 30CEPEeIUTUCh Ha CTBOPEHHI CBOTO JAOJaTKa 3a JOMOMOIOI 1HCTPYMEHTIB
Salesforce, a He Ha MOOY10B1 IHGPACTPYKTYpPH Ta IHCTPYMEHTIB caMOCTiiHO. [le Moxe
320113 JUTH POKHU Ta MIJIbHOHHU J0JIapiB.

Kinientn Salesforce 3a3Buyail kaxyTbh, IO 1€ YHIKaJIbHO 3 TPhOX OCHOBHHUX
MIPUYHH:

[IBunke po3ropTaHHs TpaauLIHHOrO MporpaMHoro 3abesnedueHHss CRM moxe
3aifHATH OUTbLIE POKY, MOPIBHIMTE 1€ 3 MICALISIMU UM HaBITh THXKHAMU B Salesforce.

Jlerko y Salesforce MoxHa BUTpaTUTH OiIbIlIe YaCy HA BUKOPUCTAHHS 1 MEHIIIE
4yacy Ha Moro 3’sCyBaHHS.

EdekTuBHUI - OCKUIBKM BIH MPOCTHM Yy BHUKOPUCTAaHHI Ta MOXe OyTH
HaJAIITOBAaHUN BIJMOBITHO 10 Oi3HEC-TIOTPeO, KIIIEHTH BBakaroTh Salesforce myxe
e(hEeKTUBHUM.

Salesforce 3HaxoauTHCA B XMapi, TOMy Ballla KOMaH/1a MOYK€ BUKOPHUCTOBYBATH
H0T0 3 Oy/Ib-SIKOTO MICIIS, MalOYH JAOCTYyM /10 [HTepHeTY.

Salesforce moBHicTIO MacTaboBaHa Jist 3pOCTaHHS O13HECY.

Salesforce merko 1HTETpyeTbCs 31 CTOPOHHIMH MporpaMaMu. SIKIIO BU XO4YeTe
inTerpyBatu Salesforce 3 Gmail, Bu MoxkeTe 11€ 3pOOUTH, SKIIIO BU XOUYETE IHTETPyBaTH
HOT0 31 CBOIM OyXTalnTepChbKUM MPOTPaMHUM 3a0€3MeYeHHSIM, BU MOXKETE 3pOOUTH 1€

TexX. 3 1HIIOro 00Ky, IHTerparis Baxka 3 iHmumMu CRM.
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Salesforce moctymHuii 3a 1iHOIO, OCOOJTUBO SIKIO BPaxyBaTH MOTO LIUPOKUN
CHEKTp MOXIHBOcTel. HaBiTh crapTanu Ta Manuii 613HEC MOKYTh BUKOPHUCTOBYBATH
Salesforce.

Cranom Ha TpaBeHb 2016 poky Salesforce maB monan 150 000 xiieHTIB 1O
BcboMy cBITY. ¥ cBiTi CRM nominye Salesforce 3 wactkoro punky 19,7%. HaiiGmmkui
KoHKypeHTH - SAP (12,1%), Oracle (9,1%) Ta Microsoft (6,2%). B Salesforce
AppExchange npencraBieHo monan 2700 momarTkiB, MmO MPHU3BEIO J0 3arajbHOI
KUJIBKOCTI NHOHAJ 3 MUIBMOHM BCTaHOBJIEHb, 1 moHanx 70% xmieHtiB Salesforce
BUKOPHCTOBYIOTh Tmporpamu, mnepeniueHi Ha AppExchange. Croromui 0arato
KOMITaH1i po3po0JsitoTh CBOI MporpaMu Ha miatdopmi Salesforce abo nepexoasate Ha
Salesforce. Lle 30ibIHIIO TOMUT Ha PO3POOHUKIB Ta aaMiHicTpaTopiB Salesforce.

Komnanis Salesforce posmnoudana cBowo aisuibHICTH sik CRM-koMmadisi, sk
Software as a Service (SaaS). 3apa3 Salesforce nmpomnoHye pi3Hi mporpaMHi pilIeHHs Ta
wiaTdopMy ISl KOPUCTYBAUiB Ta PO3POOHUKIB JJIsE pO3POOKH Ta PO3IMOBCIOIKEHHS
CHelniaJbHOro nporpaMHoro 3adesnedyeHHs. Salesforce.com 0a3yeTbes Ha apXiTEKTypi
3 JeKUIbKOMa opeHnapsmu. lle o3Hauae, M0 JEKIIbKa KIIEHTIB MalOTh CHUIbHY
TEXHOJIOT110, 1 BC1 BOHM IPALIOIOTh Ha OCTaHH1i Bepcii. He moTpiGHO TypOyBaTHCs Mpo
OHOBJICHHS JTOJATKIB YW 1H(PPaCTpyKTypu - BOHU BiIOyBalOThCs aBTOMaTU4HO. Lle
JIOTIOMara€e oprasizaiii 30CepeIuTHCS Ha I1HHOBAIsIX, a HE Ha YNpaBIiHHI
TEXHOJIOT1SIMH.

Force.com, 1o3BoJisie aamiHicTpaTopaM Ta po3pOOHUKAaM CTBOPIOBATH BEO-CalTH
Ta 0AaTKU B OCHOBHOMY nofaTky Salesforce.com.

AppExchange - me iHTepHET-pMHOK AOJATKIB JJII CTOPOHHIX JOJATKIB, SKi
npaiforoTh Ha matdopmi Force.com.

Heroku Enterprise Hagae po3poOHHMKaM THYYKICTH y CTBOPEHHI MpOrpam,
BUKOPHCTOBYIOYM BUOPaHI HUIMH MOBH Ta IHCTPYMEHTH.

Salesforce Thunder - e MexaHi3M OOpOOKHM BEIHKHX JaHUX Ta MPaBHIL,
MpU3HAYCHUH IS aHATI3y O Ta 311MCHEHHS MePCOHIPIKOBAaHUX diil.

[Ticounwnts Salesforce mo3Bossie po3poOHUKAM TIEPEBIPATH 1711 B O€3MeYHOMY Ta

130JIbOBAHOMY CEPEIOBUIILI PO3POOKHU.
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Apex - 1me BIacHa MoOBa MporpaMmyBaHHA, Ky miatdopma Force.com Hamae
po3poOHuKam, moaioanm 1o Java ta C#. Lle ctporo TumizoBaHa 00'€KTHO-OpI€EHTOBaHA
MOBa, HEUyTJIMBA JI0 PETICTPy, MOBa MpPOrpamMyBaHHS, TOTPUMYIOUUCH KPAMKOBHX
MO3HAYEHb Ta CHUHTAKCHUCY (PITypHUX AYKOK. Apex MOXKXHAa BHKOPHUCTOBYBATH IS
BUKOHAHHS 3alporpamMoBaHUX (YHKINH ITiJT Yac OUIBIIOCTI MPOIECIB Ha M1aTdopmi
Force.com, BKiII04arouu KOPUCTYBAIbK1 KHOIIKH Ta MOCUJIAHHS, 00pOOHUKHU MOI1H MpU
BCTaBI[i, OHOBJICHHI YW BHUJAJICHHI 3alHCiB, 3a JOTIOMOTOI0 IUIaHyBaHHS abo 3a
JIOTIOMOT'0I0  KOPUCTYBAIlbKUX KOHTpoJiepiB cTopiHOK Visualforce abo Lightning
Experience. BuKopucToBye CHHTAaKCHC, 10 BUTIIAIAE SIK Java 1 Jiie K MPOLeypH, M0
30epiraroThes B 0a3i 1aHuX, Apex J103BOJIsIE pO3POOHUKAM J10AaBaTH O13HEC-JIOTIKY J10
OLJIBIIIOCT] CUCTEMHHX ITO/1H, BKIIFOYAIOYN KJIAllaHHSA KHOMOK, BIJIIOBIIHI OHOBJICHHS
3anuciB Ta cropiHku Visualforce. Kog Apex mMoke 1HIIIOBaTHCS 3a 3allUTaMH BeO-
cepBicy Ta Bijg TpurepiB Ha 00’ extax[10].

Sk moBa, Apex:

— Buknuku moBu o0pooku ganux (DML), taki sk INSERT, UPDATE i
DELETE, ski BkitouaroTs BOy1oBany o0pooky DmlException;

= BOynoBani MmoBu 3anutiB 06’ ekTiB Salesforce (SOQL) Ta MoBu mormnyky
00’ekTiB Salesforce (SOSL), sixi moBepTaroTh crivcku 3anuciB sObject;

- [uxnigaa o6poOKa, 1o 103BoIsi€ 0OpOOIIATH OAHOYACHO KiTbKa 3aIuCIB,;

= brokyBaHHS CHHTaKCHUCY, 1110 3a1100irae KOHQIIIKTaM OHOBJICHHS 3aMHCIB;

= CremnianbHi 3araabHOIOCTYHI BUKIUKKA API, siki Mo)xHa MO0y myBaTH 13
30epeKeHUX METOAIB Apex;

— [TonepemxenHs Ta TOMWIKH, IO BHUJAIOTHCS, KOJIU KOPHUCTYyBau
HaAMaraeThCsl BipenaryBaTd a00 BUIAIUTH CHeIliadbHUN 00'ekT abo mose, Ha sike
NoCUJaeTbca Apex;

Apex 0a3yeThCcsi Ha 3HAMOMMX 17ll0OMax Java, Takux SIK CHHTaKCHC 3MIHHMX Ta
BHUpa3iB, CHHTAKCHC OJIOKIB Ta YMOBHHUX ONEpPATOPiB, CHHTAKCHC ITMKJIY, HOTAIlis
00’ekTiB Ta MacuBiB. TaM, Je Apex BBOAWTb HOBI €JIEMEHTH, BiH BUKOPUCTOBYE

CHUHTAKCHC Ta CEMAaHTHUKY, Kl JIETKO 3pO3yMITH Ta 3a0X0YYyIOTh 10 €(EKTHBHOIO
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BukopuctanHsa miargopmu Lightning. Tomy Apex cTBOproe Koa, SIKUW € OJHOYACHO
CTHCIIUM 1 TIPOCTHM JUTS HarmucaHHsA[7].

Apex mpuzHaueHu# 11l 00’ eqHAHHA JICKIIBKOX 3amuTiB Ta onepatopiB DML B
€NUHY OIWHUINI0 poboTH Ha ceppepi Salesforce. Po3poOHUKM BHUKOPHCTOBYIOTH
CXOBaHl mponeaypu 0a3 JgaHuX, 00 aHAJIOTIYHO IOEAHATH KiIbKa OIEepaTopiB
TpaH3aKIlii Ha cepBepl 6a3 maHuXx. SIK 1 1HII TPOLEAYPH, IO 30epiraroThest B 06asi
TaHuX, Apex He HaMaraeThCs HAAATH 3arajbHy MIATPUMKY PEHICPHHTY €JIEMEHTIB B
iHTepdeiici KopucTyBayva.

Apex - e cTporo TUII30BaHa MOBa, SIKa BUKOPHUCTOBYE MpPsMi MOCHUJIAHHS Ha
00’€KTH CXEMH, Taki K iMeHa 00’€KTIB Ta MOJiB. BiH MBUIKO 3YMUHIE KOMILISALIIO,
KO0 Oy/Ab-sIKI TOCUJIAHHS € HEMIMCHUMH. Y HbOMY 30epiraroThCs BCl BIIACHI
3aJIEKHOCTI IMOJdIB, 00’€KTIB Ta KJAaciB y METaJlaHuX, 00 rapaHTyBaTH, 110 BOHU HE
OyIyTh BUIAJICHI, SIKIIIO 1[€¢ BUMAra€ThCsi akTUBHUM KOJOM Apex.

Apex IHTepHpeTYEThCsI, BUKOHYETHCS 1 TMOBHICTIO KOHTpOJroeThes Lightning
Platform.

Ax 1 pemra Lightning Platform, Apex mpaioe B OaraToHailiOHAJILHOMY
cepenoBunl. OTxe, MexaHI3M BUKOHaHHS Apex po3poOieHud sl TOro, Ioo
PETENBbHO 3aXHUINATH BiJl BTEYEHOTO KOAY, HE JAl0YM HOMY MOHOTMOJI3YBAaTH CIUIbHI
pecypcu. byab-skuit Ko, KM TOpyITye OOMEKEHHS, OJIOKYEThCS IS PO3YMIHHS
TTOBITOMJICHB TTPO TTOMHUJTKH.

Apex Hazmae BOyAOBaHY MIATPUMKY JJII CTBOPEHHSI Ta BUKOHAHHS MOIYJIBHOTO
TecTy. BiH BKIIIOUa€ pe3ysbTaTu TECTY, SIKI BKa3ylOTh, CKUIBKUA KOAY OXOIUIECHO, 1 SIKI
YaCTUHU BAIIOro KOy MOXXYTh OyTu Ounbll edekTuBHUMU. Salesforce rapantye, mo
BC1 BJIaCH1 KOJU Apex MpaiioTh HaJeKHUM YHHOM, BUKOHYIOUH BCl MOJYJIbHI TECTU
nepea 0yb-IKUMU OHOBJICHHSIMH TIaT(HOpMHU.

Bu mosxkere 36epertu cBiii kox Apex y pisHux Bepcisx API. Ile mo3Bosse Bam
30epiraTé MOBEIIHKY.

Yepes OaraTOKOpHCTYBaIlbKy NPUPOAY TMIaTGOpMH, MOBa CYBOpO Hakiaia

oOMeKeHHsI TyOepHaTopa JIIsl 3aXUCTY BiJ OyIb-SKOTr0 KOy, 110 MOHOTIONI3Y€ CIIbHI
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pecypcu. Salesforce mpomnoHye cepito aCHHXPOHHUX METOAIB 00poOKHU it Apex, 110
JI03BOJISIE pO3POOHUKAM CTBOPIOBATH OLITBII TPUBAIMI Ta CKIAIHIMNN KOJ Apex.
BOynoBani  mporpamu  Salesforce  3a0esmeuytore  mnotyxHy  CRM-
¢dynkmionansHicTh. OKpiM TOTO, Salesforce Hamae MOXKIUBICTH HAJAIITYBaTH FOTOBI
Iporpamu BiJIMOBITHO A0 Balloi opranizaiii. OfHaK y BalIii oprasizaiii MOXyTb OyTu
CKJIaAH1 Ol3HEeC-NPOIECH, AKI HE MIATPUMYIOThCS HAsSBHOIO (PYHKI[IOHAIBHICTIO. Y
npoMy Bumanky Lightning Platform wagae pi3Hi cmocoOu Il TPOCYHYTHX
aJMIHICTPATOPIB Ta pO3POOHUKIB CTBOPIOBATH BJIACHI (DYHKITIOHATBHI MOXKIUBOCTI.

Apex 103BOJISE:

CTBOPEHHS BEO-CITyk0;

— CTBOpPCHHA CJ'Iy}K6 GHCKTpOHHOI IIOIITH,

BUKOHAWTE CKJIQJIHY TIEPEBIPKY JEKIIBKOX 00'€KTIB;

— CTBOPIOMTE CKJIaaHI OI13HEC-TIPOLIECH, 5Kl HE MIATPUMYIOThCA pPOOOUUM
TIPOIIECOM;

— CTBOPITH BJIACHY JIOTIKY TpaH3aKIii (JIOTIKY, sSika BIIOYBAETHCS MIPOTATOM yCi€l
TpaH3aKIlii, a He JIMIIE 3 OJTHUM 3aITUCOM a00 00’ €EKTOM);

— MPUEIHANTE BIJIACHY JIOTIKY JO 1HINO1 oOmeparii, Hanpukiaa, 30epeKeHHs
3amnucy, o0 BoHa BiI0yBajacs 1mopasy, KOJu BUKOHYEThCS Omeparlis, He3aJIeKHO Bij
TOTO, MOXOJIUTh BOHA B KOPUCTYBAIBHUIILKOMY 1HTEep(eiici, Ha cTopinill Visualforce
gn 3 API SOAP.

Po3poOka kommonentiB Lightning, nmos3Bonse HamamTyBatd Lightning
Experience, mMoOinpHUI nmomatok Salesforce abo CTBOPUTH BIAcHI CaMOCTIHHI
nporpamMu. Bu Takok MoOkeTe€ BHKOPHUCTOBYBATH TOTOBI KOMIIOHEHTH, 1100
MPUIIBUAIIATUA PO3POOKY.

[Tounnaroun 3 Becuu 19 poky (API Bepcii 45.0), BU MOXxeTe CTBOpIOBATH
KOMIIOHEHTH Lightning, BUKOpPHCTOBYIOUM JABI MOJIEJl MPOTpaMyBaHHSA: MOJEIb
Lightning Web Components Ta opuriHaibHy Moaenb Aura Components. Be6-
koMrioHeHTH Lightning - e Bnacui enemenTd HTML, noOyaoBaHi 3 BUKOPUCTAHHAM
HTML ta cydacHoro JavaScript. Be0-komnonentu Lightning ta komnonentu Aura
MOXYTh CITIBICHYBaTH Ta B3a€MOJMISTH Ha cTopiHul. HanamryiiTe BeO-KOMIOHEHTH
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Lightning ta xommonenTu Aura ans po6otu B Lightning App Builder ta Experience
Builder. AnMiHicTpatopu Ta KIHIEBI KOpPUCTyBadi HE 3HAIOTh, SIKa MOJEIb
nporpamMyBaHHs OyJia BAKOpPHCTaHa JJi pO3pOOKH KOMITIOHEHTIB. /{7151 HUX 11e mpocTO
kommoneHTtu Lightning.

Visualforce ckmagaerbcss 3 MOBH PO3MITKM Ha OCHOBI TEriB, IO HaJae
pO3pOOHUKAM OLIBII TMOTYXKHUW CHOCIO CTBOPEHHS JOJATKIB Ta HaJallITyBaHHS
iHTepdeticy kopuctyBaua Salesforce. 3a nonomororo Visualforce MoxInBo:

— CTBOpEHHS MaliCTPiB 3aBaHTAXKEHHS Ta 1HII OaraToCTyINEeHEBl MPOLECH;

— CTBOpPEHHSI BIIACHOT'O KOHTPOJIIO MOTOKY Yepe3 JI01aTOK;

— BusnaueHnHs cxemu HaBiramii Ta MpaBWiIa, MO CTOCYIOTHCS JaHUX, IS
ONTUMAaJbHOI, €(DEKTUBHOI B3aEMO/II1 10JIaTKIB.

V¥ 2014 pomi Salesforce onpumtoguuia iHTepdeiic cBoel miatGopmu i Ha3BOO
Lightning. Ha miii oCHOBHi#f OCHOBI KOMIIOHEHTIB OOy TOBaHUH MOOITHHHIA JTOJIATOK
Salesforce. Salesforce moOynyBaB Ha oMy ¢GpeiiMBOpKYy B 2015 poiii, BUITyCTUBIIN
Lightning Design System, ctpykrypy ctiiiro HTML 13 BOynoBanum ctuiiem CSS 3a
3amoBuyBaHHsIM. lleit (peiiMBOpK 03BOJIIE KIIIEHTaM CTBOPIOBAaTH  BJIACHI
KOMITOHEHTH, SIKI MOXXHa BHUKOPHUCTOBYBATH Y CBOiX BHYTPIIIHIX €K3eMIULIpax abo
npoaaBatu Ha AppExchange.

Konctpyktop nomatkiB Lightning Salesforce - 1e iHCTpyMeHT 1jisi HIBUIKOL
po3poOKM nonmaTkiB amanTuBHUX BeO-iHTepdeiiciB. lleit iHTepdeiic m03BOMSE
CTBOPIOBATM PpI3HI €KpaHW Ha OCHOBI KoMIoOHeHTIB Lightning. Ile woxHa
BUKOPHCTOBYBATH SIK MAKETH JJIs 3aMMCIB 200 KOHKPETHHUX MPOTpam.

Lightning Experience, Bumymienuit y 2016 porii, - 11e HOBHI TnepepoOIeHHit
iHTepdeiic y Salesforce mist BmockoHalieHHs TiporeciB. Biatoai Bci mporpamu,
noctynHi Ha AppExchange, moBunni Oytu Lightning, a Ti, o nodynosani Ha Classic,
noBuHHI niepeitu Ha Lightning, ockinbku Classic Oinbliie He Oy/le OHOBIIOBATUCSA
Salesforce. [lnardopma nponoHye MOXKIUBICTH PO3POOHHKAM 3aCTOCYBAaTH METOJU

Mirpariii, mo6 yBIMKHYTH HOBHI 3py4uHuil inTepdeiic 1 nepeiitu Ha Lightning.

22



YBech Apex IMpallfoe MOBHICTIO Ha 3amoBieHHS Ha Tuiatdopmi Lightning.
Po3po6uuky numryTh 1 30epiratoTb koA Apex Ha miaaTdopMi, a KiHIIEBI KOPUCTYBayl

3aIlyCKalOTh BUKOHAHHSA KOay Apex uepes inTepdelric kopucryBaua (puc. 2.1.).

Lightning Platform

. Uncompiled Apex C;m;:iled =~
- Class or Trigger N P
N Apex
. Compiler

Compiler Errors

Developer User

Internet | fabRication Data
‘ Server Storage
I. ‘ Request /
= *} - Compiled T
| o A ompile: Apex
Result - Ru:u‘er::e Apex Class
End User __ e——

Puc. 2.1. Immoctpye sik npamie APEX Ta Salesforce, six mnardopma

Konu po3poOnuk nuiie ta 30epirae kox ApexX Ha miaatdopmi, cepBep I0aTKIB
m1aTOpMU CIIOYATKY KOMITUTIOE KOJI B a0OCTpakTHUM HaAOIp 1HCTPYKIIIH, 3p03yMUIHX
IHTEpIpETaTOpy Yacy BUKOHAHHS APEX, a MOTiM 30epirae Il IHCTPYKIIIT SIK METaJlaHi.

VY Salesforce 00’exkTH NOAUIAIOTHCS Ha JBI KaTeropii, oJHa Bigoma SK
CTaHIApPTHUN 00’€KT, a 1HIIA - K KacTOMHHH 00’ekT. CTaHmapTHi 00’ €KTH - IIe
00’ekTH, siki Salesforce cTBOpro€ 3a 3aMOBUYBaHHSIM, & KACTOMHI 00’ €KTH - 1I€ T€, 110
Salesforce npodeciitHo po3po6Iisie BIAMOBIIHO JO BUMOT 3aMOBHUKA.

[TomuBiThca Ha apkyil Excel Hikye 1 MaiiTe Ha yBa3i Bi3yallbHy KOHIEMIIIO. TyT
BKJIAJIKY MOYKHA PO3TJISAIaTH K 00'eKT. Psaaku apkyrna Mo)kKHA BBaXKaTH 3alMCOM, a
3aroJIOBOK CTOBIIIA - osieM. OTke, 3 apkyma Excel noBonutses, mo 06’ ext Salesforce

- [Ie HAKOMTMYEHHS 1oiB (puc. 2.2).
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—>tems Price Range Status <—

2 Sony bravia TV Rs 40k - 60k Available

3 Sony cellphones Rs 20k- 40k Avaailable

4 Ml cell phones Rs 8 k- 30k Avaailable

s Apple products Rs 80k - 1 lakh out of stock
Real me products Rs 12K - 40k out of stock

7 leneveo laptops Rs 30k - 80k Selling out fast

Acer laptops Rs 30I- 90k Awaiting delivery

Bose earphones Rs 30k- rs 90k in stock

+
[

E commerce Products’ «

Puc. 2.2. InmocTpartist npukiamy 00'ekTy

3 HaBEJEHOTO 300PaKEHHS YITKO BUIHO, IO BKJIAJIKA €JIEKTPOHHOI KOMEpIIii
posrisinaeTbes ik 00’ ekt Salesforce. Psijaku po3risigaroTbes SIK 3amucH 1, HAPEIITI,
3aroJI0BOK CTOBIIIS - SIK CTATyC, J1ama3oH I[iH, a TOBap - SIK MOJE.

Tenep ob6roBopumo, mo o3Havdae Salesforce mig KOpUCTYBallbKUM 00’ €KTOM Ta
ctanaapTHuM 00’ ektoM. 1106 y Bac Oyio viTke po3ymiHHs. [HPopMalig npo Kii€eHTa,
SK-OT KOHTakT, IM’S, aJpeca 3aMOBHHMKA, CTBOPIOETHCSA 3a 3aMOBYYBAHHSM Y
Salesforce, oTxke, Horo MokHa Ha3BaTH CTaHAAPTHUM 00’ ekToM. [lomgiOHMM YHMHOM,
KOJIM BU XOueTe 30eperTd BaXKJIMBY JAUIOBY NMOTpeOy 3aMOBHHKA, BIH HA3WBAETHCS
CHeIiaIbHUM 00'€EKTOM.

[Tpuknan: BiracHUK Oi3HECY XO4Y€ BIAKPUTH BeO-CalT E€JIEKTPOHHOI KOMEpIIi.
Tenep, mo0 BeO-caliT €JIEKTPOHHOI KOMEpIli MpaloBaB YCHIIIHO, BaM MOTpiOHA
mporpama, sika 306epiraTume JieTajai TpaH3aKIii KIeHTa, SK HOMEP KapTKH Ta crocio ix
OIJIaTH, SIK 3@ IOTIOMOTOI0 KPEIUTHOI KapTKH, 1e0ETOBOI KapTKH ab0 3a TOTIOMOTOI0
npsMoro OaHkiBchkoro mepekasy. Omxke, mpodecionamy Salesforce morpioHO
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CTBOPUTH BIAacHUU 00 ekT mansi 30epiraHHs 1€l iHpopmamii. Temep y momi
HECTaH/IAPTHOTO 00'€KTa MICTUTHCS HOMEP KapTKU KJIIEHTA, IM's] KOPUCTYBaya, 1CTOpis
MOKYTIOK, OajlaHC ramMaHIlsd Ta CrociO OTUIaTH.

Konu kiHneBHii KOpUCTYBay 1HILIIO€E BUKOHAHHS Apex, MOKJIMBO, HATUCHYBIIIH
KHOMKY a0o mepedioBId Ha CTOpiHKY Visualforce, cepBep noaaTkiB miatgopmu
OTPUMYE CKJAJeHl 1HCTPYKII 3 MeTajaHuX 1 HaACHJIAE iX dYepe3 IHTepIpeTaTop
CepeIoBHILA TIepe]] TOBEpHEHHIM pe3ynbrary. KiHeBuil kopucTyBau He CIIOCTEpirae
BIJIMIHHOCTEH y Yaci BUKOHAHHS BiJ CTAaHAAPTHUX 3aIUTIB IIaTHOPMHU.

Salesforce onepye koniemnui€ero opranizaiiiit abo opris. Sk BuzHaueHo Salesforce,
opraHi3artisi:

"Posropranns Salesforce 3 Bu3HaueHUM HAOOPOM JIIIIEH30BAHUX KOPUCTYBAYiB.
Opranizanis - 11e BIpTyaJbHUN MPOCTIp, IO HAJAETHCSA OKpeMoMYy KilleHTy Salesforce.
Bamia oprasxizaiiis BKJIo4ae BCl Ballll JaHl Ta MpOrpaMu Ta BiJIOKpEeMJIEHA Bij ycCiX
IHIIUX OpraHizamin."”

Komu xmient kymye Salesforce, oMy HanaeTrbcsi oprasizaiisi, skKa Ji€ sK
KOHTEHHEp JJIs BCIX iX JIaHUX.

Buau opr

[cHye B mUpoKi KaTeropii opraxizarii:

— Ex3emmispu BUpoOHHUIITBA
— Ex3emmisipu po3poOku

Opranizanii BUPOOHMIITBA MNPU3HAYEHI JJIi BUKOPUCTAHHS 3 aKTyaJbHUMHU
JAHUMH KJIIEHTIB Ta JUIsl aKTHBHOT'O BEACHHS BaIoro 0i3Hecy. BoHU BUITYCKalOThCS Y
4 pi3HUX BUJAHHSIX, Y KO)KHOMY 3 SIKUX YBIMKHEHO p13H1 (yHKIIII:

— Essentials.
— Professional.
— Enterprise.
— Unlimited.
Ex3emmisipu po3poOKH BUKOPUCTOBYIOTHCS JJIsl CTBOPEHHS Ta TECTYBaHHS HOBUX

GyHKIIH Ta HalaIITyBaHb MEPE TUM, SIK IX BUILYCTUTH Y BUPOOHUUYUIN €K3EMILIISP.
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[cHye KifTbKa TUMIB €K3eMIUIApa PO3POOKH, KOXKEH 13 IKUX Ma€ Pi3Hi LIl Ta Ma€
pi3Hi Habopu (PyHKIIIH Ta MOXKIMBOCTEN HaaTyBaHHA. HaltnomupeHimumu €:
— TloBHa xoris MICOYHUIL.
— YacTkoBa KOIIis MICOYHHUIL.
— IIpodeciitna myst po3poOHHKIB.
— Bwupnanus po3poOHUKa Opr.
— Ckperu opr.

3aranom, MCOYHMII BUKOPUCTOBYIOTHCA JJISI TECTYBaHHS (PYHKIIINA Ta OTPUMAHHS
3BOPOTHOTO 3B'SI3KY 3 KOPUCTYBa4yaMH, TOA1 SIK OpraHizaiii po3pOOHHUKIB Ta HOAPAINUHA
BUKOPHCTOBYIOTHCS SIK 130JIbOBAHE CEPEOBUIIIE ISl pOOOTH PO3POOHHUKIB.

[ToBHa kOIS MICOYHUIN = I1€ TOBHA KOsl BUPOOHUYOT OpraHi3ailii, o BKI0YaEe
JlaHI Ta HajamTyBaHHsS (Merajnani). BiH HaluacTillle BUKOPUCTOBYETHCS IS
NEPEIBUITYCKHOTO TECTYBaHHSI KIHIIEBUMHU KOPUCTYBauaMHu.

YacTkoBa KOmis MICOYHMII — 1€ KOIIIE HANAMTYBAaHHSA Ta 3pa30K JIAHUX
BUpPOOHMUOT opranizauii (10 5 ['0). Bin HailuacTilie BAKOPUCTOBYETHCS JJIs IHTErparii
Ta TECTYBaHHS IPUUHATTS KOPUCTYBauaMU KOMaHJIaMU PO3POOHUKIB.

[IpodeciitHa 1151 po3pOOHUKIB - 11€ KOIIIE HAJAIITYBAaHHS, aje He BUPOOHUUI
nani. OpranizaTopu po3poOHHUKIB MOXKYTh 30€piraTi HEBEJIMKY KUIBKICTh JaHUX, SIKi
3a3BUYall BUKOPUCTOBYIOTHCS JIJISi TECTyBaHHA. Y IMX OpraHi3allisix po3pOOHHUKHU Ta
aaminictparopu Salesforce OyayBaTUMyTh 1 TECTYBaTUMYTh HOB1 (DYHKIIII.

Opranizamiss  po3poOHuka. CepenoBuine sl PO3pOOHHMKIB - 1€ BUIbHE
CEpeIOBHUILE 3 MEHIIIMM 00CSTOM IaM’sIT1, HIXK opradizaiis po3pooHuka. Kopucrysaui
MOXXYTh 3apEECTPYBATHCS Ha CTUIBKH, CKUIBKH iM MOTpiOHO. Opraxizaiiii BHIIaHb
PO3POOHUKIB MOYMHAOTHCS SIK "MOPOXKH1" MIa0JIOHN 1 YaCTO BUKOPUCTOBYIOTHCS SIK
MOYaTKOBE CEPEIOBUILE PO3POOKH i HEBEJIUKUX POOIT pa3oM 13 opraHizaiisiMu
PO3POOHUKIB.

Ckpetu opra — Ckperu-opraHizallil0 HeloJaBHO mpeacTaBuB Salesforce sk

Croci0 MoJIepHi3allii mpoliiecy po3poOKU Ha rmaTdopmi.
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Ckperu-opranizanii - e KOPOTKOYAaCHI, OJHOPa30Bl Ta KEpPOBaHI IKEPEIOM
cepeloBHUIIa, 10 BUKOPUCTOBYIOThCS JJIs IIBUIKOTO TECTYBAHHS Ta PO3POOKU. Ix
MOJKHa CTBOPIOBATH Ha JILOTY 3a JOMOMOTOI0 IHCTPYMEHTY KOMAaHIHOTO psijKa Ta
aBTOMATUYHO BUAAISATH Yepe3 KOPOTKUH yac. BoHH, sIK MpaBMIIO, 3aBaHTaXKYIOTHCS
ayxke OOMEXEHOI0 MiJMHOXKHHOIO HaJalITyBaHb Ta JaHUX Ha IMEBHUX eTamax

TCCTYBAHH, 4 ITOTIM BUAAJIAIOTBHCA.

2.4. Onuc CTPYKTYpH CUCTEMU TAa AJTOPUTMIB il PyHKIIIOHYyBaAHHSA

Cucrema Butpumana y Burisaai MVC. ¥V skocti Mojaenell BUCTynaroTh 00’ €KTH
Salesforce, 3a BimoOpaxenHs BimnosimaroTh Visualforce-cropinku(VF-page), a y
SAKOCT1 KOHTpousiepiB — kiacu APEX.

[IInsx xopurcTyBaya 10 BUKOHAHHS CIUIATH CXEMAaTUYHO BUTJISJAE HACTYITHUM

quHOM (pHc. 2.3):

- T'onoBHa TOPiHKA BHECEHHS :
Cropinka 0J10 N Crop cee _,|  Cropinka
noriny/peectparii cTOpiHKa MIOKA3HHKIB OILTATH
KOPHCTyBaya JYMILHAKA

Puc. 2.3. Cxema 3arajgpHOTO IIIAXY KOPUCTyBaYa JI0 €Tamy CIIaTH

[1ix yac mpoekTyBaHHs OyJI0 MPOBEAHO aHANI3 CTPYKTYPH BX1THUX Ta BUX1THUX
JAaHUX, TPU3HAYCHHsS BeO-CEpBICYIl, MOTOKIB 1H(OpMAaIlii, CKIaay KOPUCTYBayiB Ta
NPUHIUIIB iX pOOOTHM MNPOEKTHUX PIIIEHb 3 YpPaxyBaHHSAM CIPOILEHHS poOOTU
KOPHUCTYBauyiB.

Cxema MoJIelTi JaHUX BUTIIAIA€ HACTYITHUM YHHOM (puc. 2.4.):
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Address
Created By

Electricity meters reading

|Ema\| Email (Extern

First Name

Gas meters reading

isManager

Last Modified By Payment
Address Last Name byManager
Ownct Created By

Address Name

Password

Last Modified By

Created By
Last Modified By

ALE Owner

Paid Price

Formuia |

Summary debt

Owner

Summary debt for current Payment Name

Region

Water meters reading Remain Debt

User

Region
Created By
Electricity rate
Gas rate
Last Modified By
Cwmer

Region Name

| Water rate

Puc. 2.4. Cxema Mozaeii JaHUX

Crpykrypa BeO-cepBicy — Lie ONMCaHHS MapLIpyTy KOPUCTyBaya, 3a SIKUM BiH
MaHIpye cepen inTepdeiicy. UnM mpocTimie po3poOaeHni el MUIsIX — TAM O1JIbIIne
Oyzae 3alikaBlEHICTh Kil€eHTa. TakoX IyKe 3pydHO, KOJU 3 Oylb-KOTO MicUs TH
MOJKEII TIOBEPHYTHUCS Ha3al.

3aranpHa CTpyKTypa BeO-cepBicy «Easy To Pay» 3 Touku 30py kopucTyBaya

(puc. 2.5.) mae Takuit BUTIIS:

28



mm

> Home < ~
h 4 ¥ ¥ v A 4
It g It ' It
Update Change Contact
Payment
Your Your Payment Your Histo
Meters Address Manager ry
J \ J o J
Y
Y Y ' A
Y
Back
Save Save

.

Pay

Cancel

G

Send

Cancel

J

CTOpIHKA peecTparlii KOpUCcTyBaua;

roJIOBHA CTOpiHKa 3 Tapudamu,

BBEJIEHHS HOBHX ITOKA3HUKIB JIIYMILHUKIB,

3MiHa aJIpecH;

cIuIaTa;

3B'SI30K 3 MEHEIKEPOM;

icTOpis CIIaT.

— CIIMCOK PETiOHIB,

— 1HdopMaIlis PO KOPUCTYBAUiB;

— POJIi KOPUCTYBAYiB;
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AJIMIHICTpaTUBHA MAHEJb CKJIAIAE€ThCS 3 TAKUX BKJIAJIOK:

Puc. 2.5. Ctpykrypa Be6-cepBicy «Easy To Pay»

CtpykTypa IHTepHET-Mara3uHy CKJIa/Ia€TbCs 3 TAKUX YACTUH:



— CIIMCOK aapec,

— ycl BUKOHaHi CIUIaTH.

[Ipu cTBOpeHHI cydacHUX BeO-CEpBICIB, OCTAaHHIM YacOM, BUKOPHCTOBYIOTh
HAWMOMyJIAPHIII AabJIOHU MPOEKTYBAHHS /IS CTBOPEHHS apXITEKTypHy AOJATKY, Taki
K, Hanpukiiaa, MVC 1 MVP.

Model-View-Controller ~ (MVC,  «Mogens-IIpeacrasienns-Kontpomep»,
«Mopens-Bua-Kontponep») - cxema moauly JaHUX MPOTPaMH, MPU3HAUYEHOTO IS
KOpPHUCTYyBaya iHTEpQEHCy 1 KEpyroUoi JIOTIKM Ha TPU OKPEMHUX KOMIIOHEHTHU: MOJIENb,
MPECTABICHHS 1 KOHTPOJIEP - TAKUM YMHOM, 1110 MOJU]iKaIlisd KO)KHOTO KOMIIOHEHTa
MOXe 31MCHIOBATUCS He3alexkHO. BiH Bupillye nmpobiemMy MOALTY JIOTIKHM 00pOoOKU

3aIuTy KOPUCTYBaya i JOTIKH MmoaaHHs iHpopmarii (puc. 2.6.).

input events view control
View

v

Controller
?:1'

h

change
notification

update model query model

Model

Puc. 2.6. Cxema B3aemo/1ii KOMIIOHEHTIB BeO-1oAaTKy B Moaeni MVC

['paMoTHa (aiinoBa cucTeMa TakoX Mae BeJIMKe 3HA4eHHs, 00 K10 yci (ailnu
YIOPSAIKOBAHI Ta MPABUIBHO MIIKIIOYEH] OJIMH J0 OJHOTO — yCE MpaIfoBaTUME.

Konu Bu mparrtoere Ha BeO-cepBicl JOKAIHHO HA BAaIIOMYy KOMIT'IOTEpi, Tpeda
TpUMAaTH Bce MOB's13aH1 (ailiii B OJIHIN marili, sika BioOpakae (ailioBy CTpyKTypy
OImyOJIIKOBaHOTO BeO-cepBici Ha cepBepi. Llsg mamka Moxe po3TamoByBaTHCS i€
3aBrOJIHO, aJIe TaM, J€ MO>KHA JIETKO i1 3HalTH, MOke OyTH, Ha Ball poOOYUN CTiJ, B

JIOMAIITHIO TIanKy ab0 B KOPiHb BaIIOTO YKOPCTKOTO JHUCKA.
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Takox n006pe Tpumatu ¢ainy y NpuBaTHOMY PEMO3UTOPIT Ta KOXKHY HEBEIHUKY

YaCTHHY HOBOTO KOJTy KOMITHTH, 11100 MO>XHA OYyJI0 JIETKO MTOBEPHYTHCS /10 MTOTIEPEAHIX

3MIH Ta 3aBAHTAKUTHU KOJ HAa KOMII FOTEp MPHU HOro BTPATI.

daitnm BeO-cepBicy «Easy To Pay» 300paxkeHi Ha puc. 2.6.

> .sfdx

> config

v force-app\ main\ default

>
>
>
>
>
>
>
>
>
>
>
>
>
>
>

applications
aura

classes
components
connectedApps
flows

labels

layouts

lwc

objects

pages
permissionsets
sites

triggers

workflows

forceignore

README.md

{} sfdx-project.json

Puc. 2.6. CtpykTypa (haiiioBoi cucremu

2.5. O0rpyHTYBaHHSI TAa OpPraHi3auisi BXiITHUX Ta BUXIIHUX JaHUX NPOrpaMu

[Iporpamue 3a0e3neueHHs OTPUMYE BX1JHI AaH1 BPYUYHY.

Bxian1 gaui:

— Tapu(u Ha KOMyHaJIbHI IOCITYTH;
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— po3Mip cIIaTy;
— 3BEpTaHHSA J0 MCHEDKEPA;
— CIIMCOK aJpec;

— CITMCOK PET1OHIB.

Buximuai gani:
— po3Mip 3a00pPrOBaHHOCTI;
— KBITaHIIiA PO CILIATY,

— Tapudu Ha KOMyHaJIbHI ITOCTYTH.

JlaHi mporpaMu OpraHi3oBaHi B JIOKaJIbH1 CXOBUIIA TaHUX, ISl KOKHOI CTOPIHKH.
JlokaJibHI CXOBHIIIA OPTaHI3yIOTh MK COOOI0 OJJHE BEJIMKE CXOBHILE JAaHUX, 10 SIKOTO
MIJKIIOYEHI yC1 OCHOBHI KOMIIOHEHTH BeO-cepBicy. KOMIOHEHTH OTpUMYIOTH JIaHI 3
r100aJbHOrO CXOBHINA, Ta pPearyloThb Ha KOXHY 3MIHY JaHuX. JlaHi 31 cxoBHI

NOTPAILISAIOTH 3a JOTIOMOT 00 KOHTpoJiepiB Salesforce.

2.6. Onmc po6oTH po3po0.1eHOI cuCTEMU

2.6.1. BukopucraHi TexHiuHi 3aco0u

— Texuiuni 3aco0u s mpamiBanHHs 1iatdopmu Salesforce — 1e cexpeTHa
iH(popMarlis, IKy KOOMMaHisl He HaJlae, 3 JOCTYIHOI 1H(popMalii BiIOMO, 110
CTBOpEHA OpraHizailisi 30epiraeTbcs y 1BOX reorpaiyHo po3HECEHUX O CBITY
cepBepax ISl TyOJroBaHHS OPTiHi3allii y BUIMAIKY HAaJI3BUYANHOI CUTYyaIlii, y
pasi sikoi OCHOBHUU cepBep Oyne BUMKHEHO. JIJisl, BIacHEe MporpaMmyBaHHS,
BUKOPUCTOBYBABCSI HOYTOYK 3 HACTYITHUMH XapaKTePUCTUKAMMU:

— Mapka — Acer,

— wMozenb — Aspire 5 A515-56;

— mnporecop — Intel Core 13-8145;

— KUIBKICTB siaep — 2 s/pa;

— yacTtoTa npoiecopa — 2.3Ir;

— omnepatuBHa nmam’sath — 8 I'b;
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— Tun nam’gati — DDR4;

— 00’em HakommayBaya — 2561°0;
— THUI HaKomuuyBaua — SSD;

— MaHinyJasaTop "muia";

— KJIaBiaTypa.

HaBeneni Buiie TeXHIUHI XapaKTEPUCTHKU € PEKOMEHJOBAaHUMH, TOOTO MpH
HassBHOCTI TEXHIYHHUX 3aCO00IB HE HHXKYE 3a3HAYCHHMX, PO3POOJICHHM IpOrpaMHUIMA
BUpIO Oyne (yHKIIOHYBAaTH BIAMOBITHO 0 BHMOT IIOJ0 HAAIHHOCTI, MIBUIKOCTI

0OpoOKM 1aHUX 1 O€31EKH, BUCYHYTUMHU 3aMOBHHKOM.

2.6.2. Bukopucrani nmporpamMsi 3acoou

[IpoekT peanizoBaHuid Ha MOB1 MporpamyBaHHs ApPEX 3 BHUKOPUCTAHHAM
Visualforce na 6a3i Salesforce.

Po3poOka mpoBoaniack Ha onepariiinii cucremi Windows 10.

Windows 10 - me ocHoBHa Bepcis Windows NT, po3poOiieHa Koproparii€er
MaiikpocodT. Bin 3aminnts Windows 8.1, BunmyniieHuit Maii>ke 1Ba pOKU TOMY, 1 BHii/Ie
15 mumast 2015 poky Ta Bunymenuid 29 munas 2015 poxy. Windows 10 noctynHuit
1151 3aBaHTakeHHs yepe3 MSDN Ta Technet sik 6e3komToBHe oHOBIIeHHS 10 Windows
8 Ta Windows 8 mpoaykrtiB. Windows 8.1 uepe3 Maraszun Windows 1 kopuctyBadi
Windows 7 guepe3 Windows Update. Windows 10 mocrtiifHO BiTae HOB1 Oy[iBJIi, SIKi
MOXKYTb OyTH JOCTYIHUMHU JUIsl KOPUCTYBauiB 0€3 JOJJaTKOBUX BUTPAT, & TAKOX PI3HI
Bepcii TectyBanHsd Windows 10, mocrymHi mogasam 3 Windows. YacTuHHM I1JI0BOTO
CepelloBUIA  MOXYTh  OTPUMYBaTH I10  1HQOpMalil0  TOBUIbHIIIE  abo
BUKOPUCTOBYBATH OUIBIT TpPUBAJl MEPIOAX HYacy MJisi OTPUMAHHS JIMIIE OCHOBHHX
OHOBJICHb, TAKUX K OHOBJICHHS O€3MEKH, TPOTIToM HAaCTYMHHUX 10 POKiB KUTTSI.

VY cBoemy mnepuiomy Bunmycky Windows 10 oTpuMmarna mepeBa)KHO MO3UTHBHI
BiAryku. KpuTuku BHCOKO OIHWIM pillleHHd Kopropaiii Maiikpocodt Hamatu

HACTUIbHI Bepcii nonepennix Bepcii Windows Ha ocHoBi Windows, Ha BiMIHY Bij
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HactuibHux [IK Ha 6a31 Windows 8, xoua miaxin, mo Oa3yeTbcsi Ha IHTepHETI,
JIOpIKay 3a 3BOPOTHE BiACTeXeHHs mnomepeAHix Bepciit Touch. Kputuku Takox
BHCOKO OLIIHIIH pOo3po0Ky cymicHOro 3 Windows 10 mporpaMHoro 3a0e3nedeHHs AJis
Windows 8.1, imTerpamito Xbox Live, a TakoX NpPOAYKTUBHICTh Ta (QYHKIT
cnemiaibHoro nomiunuka Cortana ta 3aminy Internet Explorer Ta Microsoft Edge.
Opnak 3MI kpuTHKyBaiM 3MIHHM IOBEIIHKM B ONEpaIlliHIN CHCTEMI, BKJIIOYAIOUU
OPUMHATTS 3alpOIIOHOBAHOTO 3aKOHY, MPOOJIeMU KOH(IACHIIMHOCTI, MOB'A3aHi 31
300pom 1H(dopMalii po onepalliiny cucremy s Microsoft Ta ii mapTHepiB, a TaKOXK
peKJIaMHe TporpaMHe 3a0e3nedeHHs, MOIOHEe IO BUKOPHUCTOBYBAHOI OIepariitHoOi
CHUCTEMHU.

Cnouatky Microsoft Hamarascst po3mictutu Windows 10 Ha OLIBIIT HIXK MUTBSIPI
IPUCTPOIB MPOTArOM TPbOX POKIB micis ii Bumycky; Lliei metu Oyno Hapemri
JIOCSITHYTO Maii>ke uepe3 I’ sITh POKIB Micis BUMycky 16 6epe3ns 2020 poky. Y ciuHi
2018 poxy Windows 10 mepeBepmmia Windows 7 sk HaWMoOMyJSpHIINTY BEPCitO
Windows y cBiTi. 3a ctanoMm Ha 4epBeHb 2021 poky, 3a miapaxyHkamu, 79%
koMmit totepiB Windows, 58% ycix koM 10TepiB (pemita - 1ie crapiia Bepeis Windows
Ta 1HIIMX ONEpaliiHUX CUCTEM, Takux K macOS Ta Linux) Ta 24% ycix npucTpoiB
Windows 10.

Visual Studio Code — 3aci0 miast cTBOpEHHs, peAaryBaHHS Ta 3HEBAIKCHHS
Cy4aCHUX Be03aCTOCYHKIB 1 mporpaM st xmapHux cuctem. Visual Studio Code
PO3MOBCIOJIKYEThCSI O€3KOIITOBHO 1 JOCTYMHUH y Bepciax mia miathopm Windows,
Linux 1 OS X.

Kommnanis Microsoft mpencraBuia Visual Studio Code y kBiTHi 2015 Ha
koH(pepenmii Build 2015. Ile cepemoBumie po3poOKH  CTalio  MEPIIAM
KpocIuiaTopMOBUM MPOAYKTOM Y JiHiimi Visual Studio.

3a ocuoBy 11 Visual Studio Code BUKOPUCTOBYIOTHCSI HAIIPAIFOBAHHSI BUIBHOTO
npoekTy Atom, o po3BuBaeTbes kommaniero GitHub. 3okpema, Visual Studio Code €
HanoOynoBoto Haa Atom Shell, mo BukopuctoBye Opayszepnuii pymiii Chromium i
Node.js. [IpumiTHO, 1110 PO BUKOPUCTAHHS HANPAIIOBaHb BUTLHOTO MPOEKTY Atom i

Ha caiiti Visual Studio Code, 1 B mpecpenisi, 1 B odiiiiiHoMy 01031 HE 3ray€eThCsl.
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Penakrop micTuth BOyIOBaHUI 3HEBAXKyBay, IHCTpYMEHTH 11t podotu 3 Git 1
3acobu pedakTopuHTy, HaBiraiii Mo Koy, aBTOJOIIOBHEHHS TUIIOBUX KOHCTPYKIIIH 1
KOHTEKCTHOI mijika3ku. [IpoaykT miarpumye po3pooky miusa miaatdhopm ASP.NET 1
Node.js, 1 TO3UIIOETHCS SIK JICTKOBArOBE pIMIEHHS, IO 03BOJsE OO0idTHCS 0€3
MIOBHOTO IHTErpPOBAHOTO cepenoBuina po3podku. Cepen MIATPUMYBaHUX MOB 1
texHonorii: JavaScript, C++, C#, TypeScript, jade, PHP, Python, XML, Batch, F#,
DockerFile, Coffee Script, Java, Salesforce, HandleBars, R, Objective-C, PowerShell,
Luna, Visual Basic, Markdown, JSON, HTML, CSS, LESS i SASS, Haxe.

2.6.3. BUK/IMK Ta 3aBaHTAKEHHS IPOrpaMu
JI71sl BUKIIMKY Ta 3aBAaHTAXKEHsISI HEOOX1AHO BUKOHATI HACTYIIHI [

— HeoOXiTHO TMEeperTH 3a HACTYNMHUM mocuiaHHsaM: https://payyourservice-

developer-edition.eu29.force.com/;

— 3apeecTpyBaTUCh HA CaMTI;

2.6.4. Onuc inTepdeiicy kopucTtyBaya

KopuctyBau mosxe 3apeecTpyBaTu ceOe Ha caifTi, BKa3aBIlld CBOI OCOOMCTI JaHi.

[le MOokITMBO 3p00OUTH Ha CTOPIHII peectpartii ( puc.2.7.).

&

Register your new personal account

cccccccccccc

Puc. 2.7. Cropinka peectpartii
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[Micns peecrtparii KIEHT MOXe MOOAYUTH OCHOBHY CTOPIHKY (puc.2.8.), konu
NEPEeXOoIUTh Ha ajipecy cailTy. Ha ocHOBHIi cTOpiHIII KOpUCTYBay 0a4yUTh HABIraIiiiHy

NaH"eJb y BI/ITJBI,Z[i JCHKHNJIBKOX KHOIIOK.

1
salesforce . r Easy To Pay Site... =

£, Vaming:
Please, fil your monthly meters

Peter McCall Update Your Meters Change your address Payment| Contact your manager  Payment history

Gas rate per coub: 400 € Electricity rate per coub: 300 € Water 500
€

v
coub:
Your gas readings: .00 Your electricity readings:  0.00 Your 000
water
readings:
Yourgas debt:  Q.00€ Your electricity debt: (.00 € Your  0.00
water ¢
debt:
Address:  East Address 1 Region:  East Your  0.00
summary
debt for
month:
Lasttimeyoupayin  202106-21 You paid:  10.00 Your .00

summary
dent for
all time:

Puc. 2.8. 'onoBHa cTopinka

Sxmo kopucTyBad HaTucHe KHOTIKY «Update Your Metersy (puc.2.9) kopuctyBau

MOTPANUTh 10 CTOPIHKH BHECEHHS PIXHUII TOKA3HUKIB JIIYMIbHUKA.

213
salesforce r Easy To Pay Site... =

Peter McCall

Puc. 2.9. BHeceHHS MOKa31HUKIB JHUNJIBHUKA

SIkmo KopucTyBau 3 TOJIOBHOI CTOpiHKHM HaTHCHe Ha kHOmKy «Change your
address» BiH moTpanuTh Ha CTOPIHKY 3MiHU anpecu (puc.2.10.). Tam 3i crircky MOXHA

0o0paTu HOBY aJpecy MELIKAHHS.
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218
salesforce r Easy ToPay Site.

Peter McCall

Your current address: East Address 1

South Address 2

South Address 3

West Address 1 Save
West Address 2 —
West Address 3

East Address 1

East Address 2

North Address 1

North Address 2

North Address 3

South Address 1

East Address 3

Puc. 2.10. Cropinka 3MiHH aipecu

Konu xopuctyBau nepexoants y BKIaaky «Paymenty (puc.2.11.), BiH moTpanuTh
Ha CTOPIHKY CIUIaTH, JIé MO>KHa OyJie BHECTH HEOOX1IHUN po3mip ciuiatu. Cucrema
HAJIAIITOBAHA TAKUM YMHOM, IO CIUIATUTU MO>KHA YaCTKOBO, OBHICTBIO Ta HaIlepe.
13 3amacoMm s HacTymHux crar. Ilicns crlatw Ha momrty Oyne BiampaBieHa

KBITQHIS TIPO CILIATY.

.
@ Rk ad e <

Pay your debts with comfort Pay | Cancel

Rl E—

Pay | Cancel

Puc. 2.11. Ctopinka cruiatu

Sxmio kopucTyBad HaTHCHE Ha KHOMKY «Contact your manager», To moTpamnurhb

Ha CTOPIHKY 3BOPOTHHOTO 3B 53Ky 3 MeHeKepoMm (puc.2.12.).
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21 %
w b ad R

Your manager will get email with your request. Input your = ==
request bellow.

Eyae-nacka, NEREBIRTE 1G] QCTAHI BUONATH 3 NNEREAHIA MICALE

Send  Cancel

Puc. 2.12. CropiHka 3BOPOTHBOTO 3B 3Ky

SIKII0 KOpHCTyBad HATHCHE Ha KHONKy «Payment history», To moTpanuth Ha

CTOPIHKY, JIe MOXHa MepeBipuTH CBOI ocTaHHi oriatu (puc.2.13.)

@ K o -

Check your payments Peter McCall Back
Created Date Payment Name Paid Price Remain Debt
23/06/2021, 02:16 202106-22 €10.00 £10.00
18/0672021, 08 31 202106-21 €10.00 £1000
18/0672021, 06:18 202106-20 €2200 €2200
€24.00 -€24.00

2710912020, 13:25 202009-19

Puc. 2.13. Cropinka icTopii oruiar
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PO3JILI 3
EKOHOMIYHMIT PO3JILT

3.1. Po3paxyHOK TPYAOMiCTKOCTi Ta BAPTOCTi pPO3POOKH MPOrPaMHOI0 MPOAYKTY

[TouaTkoBi maHi:
1. mepenbauyBaHe uncio onepaTopiB nmporpamu — 3050;
2. xoedimieHT KOpeKIIii mporpaMu B Xoi ii po3pooku — 0,05;
3. KoeilieHT CKIaIHOCTI nporpamu — 1,7;
4. ropwHHA 3apo0iTHA TUTaTa mporpamicra— 125 rpa/rox;

Cepennst roguaHa 3apriata Junior Salesforce developer B Vkpaini Oyna
BUpaxyBaTH BHUXOASYM 3 JaHUX «YKpaAiHCBKOI CHUIbHOTH mporpamictie (DOU)»
[10]. Cranom nHa kinenp 2020 poky 3aprutata Junior Salesforce pospoOHuKa
npocrsaraetbes Bim 5008 g0 1100$. BupaxyBaBimm cepeaHio 3apoOiTHY ILiaTy
nporpamicra maemo 1wiaty 800$ y micse. [Ipu kypci Baror HBY Ha movatok uepBHs
2021 poxy OJMH aMepUKAHCHKHM JToy1ap AOpiBHIOE 27,34 rpH, TOMY CepeHs 3apIuiaTa
B rpuBHsAX fopiBHIOE 21920 rpH. Ilpu cranmaptHomy rpadiky (176 roaus/micsiib)
3apruiaTa 3a TouHy Oyjie cTaHOBUTU On3bKo 125 TpH.

5. koedimieHT 301IBIICHHS] BUTPAT Mpalll B HACIIOK HEJOCTATHHOTO OMHUCY
3agaul — 1,4;

6. xoedimieHT kBamidikaiii mporpamicra, 00yMOBJICHHH BiJl CTaXKy poOOTH 3
naHoi coeraibHocTl — 1,4,

7. BapticTh MammHO-ToAuHU EOM —21 rpn/ros.

OCKIJIbKH 17151 BOTO MPOEKTY MpOoTpiOHa Besuka notyxHicTh [1K nms 6exeny ta
MIIHATTS BEJIMKOI KIJTBKOCTI JJAHUX HA JIOKAJTLHOMY CEepBEpi, TApHUM PIIIEHHSIM Oyie
apeH/la KOMIT I0Tepa Ha 4ac po3poOKu aojaTKy. BapTicTe apeHam KoM roTepa Ha
micsaib 1300 rpu (MoniTOp) Ta 2400 rpH (cHUCTeMHHUE OJ0K). 3arajJioM Ha MICSIlb
openaa kowmtyBatume 3700 rpu. IIpu crangaptHomy rpadiky (176 ronus/micsusp )

BapTicTh MamuHO-ronuar EOM  3a roauny pobotu Oyne cranoButd 21 rpH. B 1m0
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BapTICTh BXOJIUTh PEMOHT 3a FapaHTIEl0 Ta 0a30BHI KOMIUICKT rapHITYpH (KiaBiatypa
ta muiia) [9].

HopmyBanns mpami B mpoiieci cTBOpeHHsI [13 1CTOTHO YCKIaJAHEHO B CHITY
TBOPUYOTO XapakTepy mpaili nporpamicra. ToMy TpyaomicTkicTh po3pooku 13 moxe
OyTH po3paxoBaHa Ha OCHOB1 CUCTEMHU MO/IeJIeH 3 PI3HOIO TOYHICTIO OILIIHKH.

TpynomictkicTb po3poOku 113 MoxkHa po3paxyBatu 3a GOpMYIOI0:

t=t,+t, +t, +t, +t,,, +1, momumo-romun, (3.1)

ne to- BUTpaTH mpalli Ha NiArOTOBKY W ONUC MOCTaBJIEHOI 3a/1a4l (IpUHMaEThCs
50 mroMHO-TOIHH);

t, - BUTpaTu npari Ha JOCIIIKEHHS AJITOPUTMY PILLIEHHA 3a/1a4l;

t,- BUTpaTH mpaili Ha po3poOKy OJIOK-CXEMH aJITrOpUTMY;

t,~-BUTpaTH Mmparl Ha TporpamMyBaHHs IO TOTOBI1H OJOK-CXeM;

tom,~BUTpATH IpaLll HA HAJIAroJKEHHs porpamu Ha EOM;

ty - BUTpaTu mpari Ha MiATOTOBKY JOKYMEHTAIII].

CkI1azioBl BUTpaTH Ipalll BU3HAYAIOTHCSA Y€pe3 YMOBHE YMCIIO ONEPATOPIB Y

MIPOrpaMHOTMY 3a0€3MeUeHHI, IKe PO3POOISETHCS.

YMOBHE 4HCII0 oniepaTopiB (Tigmporpam):
quc(1+ p)1

ne ( - nependadyBane uncio omnepatopis (3050);
C - koedirient ckinagHocti mporpamu (1,7);
P - KoedilieHT KopeKIii mporpamu B Xoi ii po3pooku (0,05).

3BIJICM YMOBHE YHCJIO ONIEPATOPIB B MPOTpaMmi:
Q=1,7 - 3050 (1 +0,05) = 5444,25

40



Butpatu mpaii Ha BHBYEHHS ONHUCY 3ajadi {, BU3HAYA€TbCA 3 ypaxXyBaHHSIM

YTOYHEHHSI ONUCY 1 KBaJi(ikallii mporpamicra:

{,= 2B
' (75.85) -k

JHOJIUHO-TO/IUH,

ne B - koedilieHT 30UIbIISHHS] BUTPAT Mpalli BHACTIAOK HEIOCTATHHOT'O OIUCY
3a]1aui;

k - xoedimient kBamigikarii mporpamicra, 0OyMOBJICHHH BiJ CTaxKy poOOTH 3
nanoi cruerianpHOCTI. [Ipu cTaxki pobotu Bix 5 1o 8 pokiB BiH ckiamae 1,4.

[IpuitMmeMo 301IbLIEHHS BUTpAT Mpall BHACIIJOK HEIOCTATHBOTO OIHUCY
3aBnaHHs He OinbIne 50% (B = 1,2). 3 ypaxyBaHHsaM koedinieHTa kBamidikarii kK = 1,4,

OTPHMYEMO BUTPATH Ialli Ha BUBYCHHSI OMKCY 3aBJIaHHI:
tu= (5444,25- 1,2) /(75 - 1,4) = 62,22 110 11HO-TOIUH.

Burtpatu mpami Ha po3poOKy alropuTMmy pIIIEHHS 3a7adl BU3HAYAIOTHCS 3a

dhopmyIioro:

Ly :W , TIOAUHO-TOAMH, (3.2)

ne Q — yMOBHE YHCIIO OTIepaTOpiB MPOTPaMHU;

k — koeimieHT kBamidikarii mporpamicra.

[lizcTaBuBIIM BIANOBIIHI 3HAaUEHHS B opmydy (3.2), OTpUMAEMO:
ta=5444,25/ (20 - 1,4) = 194,4 m0aWHO-TOIUH.

Burtpatu Ha ckiiagaHHs IPOrpaMHu 1O TOTOBIN OJIOK-CXEMi:
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t, :—(20 25)-k , JIFOJINHO-TOJIVH.

th =5444,25/ (25 - 1,4) = 155,55 m101uHO-TOqHH.

Burtpatu npaiii Ha Hanaro/pxkeHHs nporpamu Ha EOM:

- 3a YMOBHU aBTOHOMHOI'O HAJIArOAKCHHA OJHOI'O 3aBAaHHSA:

Q

t,. = m , JIIOJIUHO-TOIVH.

toma= 5444,25 /(5 - 1,4) = 777,75 yen.-u.

- 32 YMOBH KOMITJIEKCHOTO HaJIaro)KCHHS 3aBIaHHS:
tX, =15-t
omn — 419 Loy, TIOTUHO-TOMH.
tomi= 1,5 - 777,75 = 1166,6 monuso-rouH.
Butpatu mpaiii Ha mAroTOBKY TOKYMEHTallli BU3HAYAI0ThCs 32 (OPMYIIOH0:
t, =1, +1,, , IIOIMHO-TOINH,

1€ 1y,~-TpyIOMICTKICTh MIATOTOBKU MaTepialiiB 1 PyKOIUCY:

Q

tap = m , JFOJMHO-TOJIVH,

tyo - TPYZIOMICTKICTH peJlaryBaHHsI, MEYATKH i 0(DOPMIICHHS IOKYMEHTAITIi:
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ty, =0,75-t,, | momumo-romum.

[TizcraBistoun BIANIOBIIHI 3HAYEHHS, OTPUMAEMO:

top = 5444,25/ (18 - 1,4) = 245,2 monuHO-TOMH.
too = 0,75 - 245,2 = 183,9 nr0AMHO-TOINH.
ty=245,2 + 183,9 = 429,1 nmronUHO-TOAMH.

[ToBepTatouuce 10 popmyinu (3.1), oTpuMaEMO MOBHY OILIIHKY TPYAOMICTKOCTI

PO3pOOKHU MPOTPAMHOTO 3a0€3MEYEHHS:

t=50+62,22+194,4 + 15555 + 777,75 + 429,1 = 1669 1nr0auHO-TOIUH.

3.2. Po3paxyHOK BUTPAT HAa CTBOPEHHSI MPOrpaMu

Butpatu Ha ctBOpeHHs I13 Ko BKIIOYAIOTH BUTpPATU Ha 3apoOITHY ILIaTy
BUKOHABIIS ITPOTPaMHM 33771 BUTPAT MAIIMHHOTO Yacy, HEOOX1THOTO Ha HAJIaro[»KEHHS

nporpamu Ha EOM:

Ko =351 + 3us, rpH.
3apo6iTHa M1aTa BUKOHABI[IB BU3HAYAETHCS 32 (DOPMYJIOLO:
3o =1 Cppp, I'pH,
ne: t - 3arajgbHa TPYAOMICTKICTb, JIFOJUHO-TO/IHH;

Crp - cepenHs roIMHHA 3apo0iTHA TUIaTa MporpamicTa, TpH/ToIuHA
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3 ypaxyBaHHSM TOTO, III0 CEPEIHS TOJAWHHA 3apIijiaTa MporpamicTa CTaHOBUTH

125 rpH / TO11, OTPUMYEMO:
337 =1669 - 125 = 208 625 rpH.

Bapricth MamMHHOrO0 Yacy, HeoOX1HOTO JJi HAJIaroakeHHs nporpamMu Ha EOM,

BU3HAYAETHCS 32 (OPMYIIOI0:

3]1/[6 — tOWZJZ ) CM’-{ ° rpH7 (3'3)

ne  tom: - TPYAOMICTKICTD HaJlaro keHHs nporpamu Ha EOM, rox;
C,« - BapTicTh MammmHO-ToguHu EOM, rpa/rox (21 rpu/Toxn).
[TinctaBuBmm B dopmyny (3.3) BIANOBIAHI 3HAYEHHS, BU3HAYMMO BapTICTh

HEOOX1THOTO JJII HAJIArO>KEHHSI MAIIIMHHOTO Yacy:
3ue=T177,75 - 21 =16 332,75 rpH.
3BiJIcH BUTPATH HA CTBOPEHHS MPOTPAMHOTO MIPOIYKTY:

Ko =208 625 + 16 332,75 = 224 957,75 rpH.

OuikyBaHuii nepion crBopeHHs 113:

T
TZQ- = ’ MIC.
r

ne By- uncno BUKoHaBLIB (JOPiBHIOE 1);
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Fp - micsunuit ¢onn pobouoro uvacy (mpu 40 rogMHHOMY POOOYOMY THXKHI
F,=176 ronun).

3BIJICH BUTpATH HA CTBOPEHHS MTPOTrPAMHOTO MPOAYKTY:

T=1669/1-176 = 9,48 mic.

BucHoBoOK: miporpamHe 3a0e3nedeHHs] po3po0eHo i1 3a0€3MeUeHHS TOCTYIY
KOPHCTYBaUiB O OCHOBHUX Tapu(]PiB KOMyHAITBHUX MOCIYT, CIJIATH 3a00pTrOBaHHOCTI
3T1IHO JIYWIBHUKIB Ta OOJIIKY HaJaHHS BIANOBIIHUX MOCIYr. BapTicTh maHOro
nporpamMHoro 3abe3nedeHds 0au3bko 224 957,75 Tuc. TpH 1 HE BUMarae TOAaTKOBUX
BUTpAT SIK IpuU po3poOI mporpamu. OdvikyBaHUN Yac po3poOKH cTaHOBUTH 1669
roauH, To0T0 9,48 Micsi. Lle#t Tepmin moB's3aHU 31 3HAYHUM YUCIIOM OIEpaTopiB, 1
BKJIIOYA€ Yac Ha JOCTI/DKEHHS 1 PO3pOOKY aJrOpUTMYy BHUPIIICHHS MOCTAaBJICHOIO
3aBJIaHHS, NPOrPaMyBaHHS IO TOTOBOMY QJITOPUTMY, HAJaroJKEHHS MpOTrpamMu 1

HIArOTOBKY JOKYMEHTAIl.

45



BUCHOBKHA

[lin gac BuUKOHaHHSA KBadidikaiiitHOT poOOTH OyJIO0 IIOCTaBICHO 3aBJaHHS
po3poOuTH BeO-0pieHTOBAHOI 1H(OpMAITiitHOT cucTeMu 00Ky HaIaHHS KOMYHATbHUX
nocnyr 3 Bukopuctanusam Salesforce.

[le nmporpamue 3a0e3neueHHs Mpu3HaYeHe /ISl HaJJaHHS MOKJIMBOCTI CIIa4yBaTH
Ta BeCTH OOJIK HaJaHHS KOMYHaIbHUX MOCHyr. [IpakTnuHe mpu3HAUYEHHS TaHOI
CUCTEMU ToJIArae B 3a0€3MeUeHH] 3py4YHOI Ta YHIBEPCAJIbHOI CUCTEMHU JUIsl CIUIATU
KOMYHAJIbHUX CEPBICIB.

i1 yac BUKOHAHHS AAHOTO MPOEKTY OyIM BUKOHAHI HACTYIHI 3aJayi:

® BHUBYEHO IIPEIMETHY raity3b pO3B's3yBaHOl 3a1aul;
® CTBOPEHO AJITOPUTM JIJIs peajizallii MoCTaBICHOTO 3aBIaHHS;
® CTBOpPEHO 0azy JaHUX.
Po3pobnene nporpamue 3a0e3reyeHHs J03BOIISIE:
® JIeTKE Ta JIOCTYIHE aJIMIHICTpyBaHHS BeO-CepBicy;
e (opmyBaHHS KBITaHIIM PO CIUIATy 32 KOMYHaJIbHI TOCIYTH;
® JIOCTYIH JO aKTyaJbHUX Tapu(]iB NOCTAYaIbHUKIB KOMYHAIBHUX MOCIYT;
® KOHTAKyBaHHS 3 MEHEXKEPOM PErioHY;
e cruiatra 3a00proBaHHOCTEH, 3T1THO MOKAa3HUKAM JITYUJIbHHKIB.

Bbyno po3pobiieno BeG-opieHTOBaHY iH(MOpMaIiHY cUCTeMy OOJIKY HaJaHHS
KOMYHaJTbHUX TIOCTYT 3 BUKOpHCTaHHAM Salesforce, sk MoBa mporpaMmyBaHHsI Oyia
3actocoBana APEX, ¢ponrtenn moBa Visualforce, s kepyBaHHS TpoeKTOM Oylia
Bukopucrana mporpama Vs Code, a ana kepyBaHHs BepcisiMu BeO-cepBicy Oysio
BUKOpHucTaHo Git.

e mporpamHue 3abe3neueHHs MpU3HaYeHe 1)1 HalaHHSI MOXJIMBOCTI CIUIauyBaTH
Ta BEeCTH OOJIK HaJaHHS KOMYHAJIbHUX MOCHyr. [IpakThuHe Tpu3HAYECHHS MaHOI
CUCTEMHU TIOJISATa€E B 3a0€3MEeUEHHI 3pYYHOI Ta YHIBEPCAIBHOCTI CUCTEMH ISl CILIATH
KOMYHAJIBHUX CEPBICIB JJIs1 JTIOJICH K1 MpokuBatoTh 3a mexkamu CHI™ mpocTopy.

Takox y kBanmdikaiiifHiii poOboTi 0yJ0 BU3HAYEHO TPYIOMICKICTh PO3pPOOIEHOL

CUCTEMHU, Ha 0a3i cepeniboi 3apIuiaTh po3pOOHUKA MTPOBEACHUM MiIpaXyHOK BapTOCTI
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poOOTH TIO CTBOPEHHIO MPOTpaMu, SIKUi ckiianae 224 957,75 rpH Ta po3paxoBaHO Yac

Ha CTBOPEHHSI IHTEpHET-Marasuny - 1669 nmroguHo-roaus , To0T0 9,48 MicsiB.
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JIOJIATOK A

KOJ NIPOI'PAMUA

public class AllUsersPaymentHistoryController{

public List<Customer__c> regionUsers{get;set;}
public List<Payment__c> payments{get;set;}
public Customer__c selectedUser{get;set;}
public String userld{get;set;}

public AllUsersPaymentHistoryController(){
String regionld = PageReferenceCreator.getld();
regionUsers = [SELECT Name, Last Name__c, Summary_debt_for_current_month__c,
(SELECT Name, Paid_Price__c, CreatedDate, Remain_debt ¢, byManager ¢
FROM Payments__r
ORDER BY CreatedDate DESC)
FROM Customer__c
WHERE Address__r.region__r.ld = :regionld
ORDER BY Name];

userld =";
selectedUser = new Customer__c();
payments = new List<Payment__c>();

¥

public List<SelectOption> getUsers(){
return GetListOfUsers.listOfUsers(regionUsers);

}

public PageReference rerender(){
for (Customer__c user : regionUsers) {
if(user.ld == userld){
selectedUser = user;
}
}

for (Payment__c payment : selectedUser.Payments__r) {
payments.add(payment);
}

return null;

}

public PageReference back(){
String managerld = PageReferenceCreator.getParam('managerid’);
return PageReferenceCreator.createReference(PathConst. MANAGERWORKFLOW, managerld);

¥

public class APIParams {

public static final String CLIENTID =
'3MVG91BJr_0ZDQ4tV15NHF357DzIGSBI3GuOfcthIPZbkjvXnb24sV7VIUGzdbzWgfalceMpxwXR.PdgLwvXHg';

public static final String GRANTTYPE = 'password’;

public static final String CLIENTSECRET =
TD71224CE7E2FC164BBD95A13B07C672A1A16A17EB28E2F30146EEAD7B3ABC56';

public static final String USERNAME = 'oleksii.ilin@alexinc.com’;

public static final String PASSWORD = 'Apple2019';

public static final String USERSECRET = "'pgAebvpf5iLDtISGEQhP8zdR’;
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public static final String LOGINENDPOINT = 'https://login.salesforce.com/services/oauth2/token’;
public static final String PAYMENTAPIENDPOINT =
‘https://eu29.salesforce.com/services/apexrest/Payment__c/';

¥

public class BillController {

public List<Payment__c> bills{get;set;}
public Payment__c bill{get;set;}
public Datetime dateOfPayment{get;set;}

public BillController(){
String billld = Apexpages.currentPage().getParameters().get('id");
bills = [SELECT Id, Name, CreatedDate, Paid_Price__c, Remain_debt__c,
User__r.Name, User__r.Last_Name__c, User__c
FROM Payment__c
WHERE Id=:billld

LIMIT 1];
if (bills.isEmpty() == false) {
bill = bills.get(0);
}
dateOfPayment = bill.CreatedDate;

}

public class ChangeAddressController{
public Customer__c user{get; set;}

public ChangeAddressController(){
String userld = PageReferenceCreator.getld();
user = [SELECT Id, Name, Last Name__c, Address__c, Address__r.Name
FROM Customer__c
WHERE id = :userld
LIMIT 1];

}

public List<SelectOption> getAddresses(){
return GetListOfAddresses.getAddresses();

}

public PageReference save(){
update user;
return PageReferenceCreator.createReference(PathConst. USERWORKFLOW, user.ld);

}
¥

public class ChangeMonthlyPaymentController{

public List<Customer__c> regionUsers{get;set;}
public Customer__c selectedUser{get;set;}
public String userld{get;set;}

public String paidPrice{get;set;}

public ChangeMonthlyPaymentController(){
String regionld = PageReferenceCreator.getld();
regionUsers = [SELECT Name, Last_Name__c, Summary_debt_for_current_month__c, Email__c
FROM Customer__c
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WHERE Address__r.Region__r.Id = :regionld
ORDER BY Name];

userld =";
paidPrice = ";
selectedUser = new Customer__c();

¥

public List<SelectOption> getUsers(){
return GetListOfUsers.listOfUsers(regionUsers);

¥

public PageReference back(){
String managerld = PageReferenceCreator.getParam('managerid’);
return PageReferenceCreator.createReference(PathConst. MANAGERWORKFLOW, managerld);

}

public PageReference rerender(){
for (Customer__c user : regionUsers) {
if(user.ld == userld){
selectedUser = user;
}
}

return null;

}

public PageReference save(){
if(paidPrice 1= "){
Map<String, String> params= new Map<String, String>();
params.put(‘paidPrice’, paidPrice);
params.put(‘userld’, selectedUser.1d);
params.put(‘isManager’, 'true");
HttpResponse response = new HttpResponse();

/Isend request to create new payment

try {
HttpResponse accessTokenResponse = PaymentControllerHelper.getAccessKey();

Map<String,Object> result = (Map<String, Object>)
JSON.deserializeUntyped(accessTokenResponse.getbody());

String accessToken = String.valueOf(result.get('access_token"));

response = PaymentControllerHelper.createPayment(params, accessToken);

catch (Exception ex) {
MessageThrower.addMessageError(WarningConst. PAYMENTFAILED+'we here');
return null;

}

/lcatching ok status
if (response.getStatusCode() == 200) {
//sending bill
String paymentld = (String)JSON.deserializeUntyped(response.getbody());
PaymentControllerHelper.sendBill(PaymentControllerHelper.createSuccessBill(selectedUser,
paymentld));
MessageThrower.addMessageConfirm(WarningConst MONTHLYPAYMENTUPDATED);

return null;

}else {
MessageThrower.addMessageError(WarningConst.PAYMENTFAILED+response.getStatusCode());

PaymentControllerHelper.sendBill(PaymentControllerHelper.createFailedBill(selectedUser));
return null;
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¥

else {
MessageThrower.addMessageWarning(WarningConst. EMPTYPRICE);
return null;

¥

¥
ky

public class ChangeRatesController{
public Region__c region{get;set;}

public ChangeRatesController(){
String regionld = PageReferenceCreator.getld();

region = [SELECT Name, Gas_rate__c, Electricity_rate ¢, Water_rate_ ¢
FROM Region__c
WHERE Id = :regionld
LIMIT 1];

¥

public PageReference save(){
update region;
MessageThrower.addMessageConfirm(WarningConst. RATESSAVED));
return null;

}

public PageReference back(){
String managerld = PageReferenceCreator.getParam('managerid’);
return PageReferenceCreator.createReference(PathConst. MANAGERWORKFLOW, managerld);

¥
ks

public class ContactManagerController{

public Customer__c user{get;set;}
public Customer__c manager{get;set;}
public String emailText{get;set;}

public ContactManagerController(){
String userld = PageReferenceCreator.getld();
user = [SELECT Id, Name, Last Name__c, Email__c¢
FROM Customer__c
WHERE id = :userld
LIMIT 1];

manager = [SELECT Id, Name, Last Name__c, Email__c¢
FROM Customer__c
WHERE isManager__c = true
LIMIT 1];

emailText=";

¥

public PageReference sendToManager(){

if(emailText 1= "){
Messaging.SingleEmailMessage email = new Messaging.SingleEmailMessage();
email.toAddresses = new String[]{manager.Email__c};
email.setSubject('Contact request from ' + user.Name + ' ' + user.Last_Name__c);
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email.optOutPolicy = 'FILTER';

email.plainTextBody = manager.Name + ' ' + manager.Last Name__c +', ' + emailText + '\n You may
send your answer on user\'s email:\n' + user.Email__c;

Messaging.SingleEmailMessage[] messages = new List<Messaging.SingleEmailMessage> {email};

Messaging.sendEmail(messages);

return PageReferenceCreator.createReference(PathConst. USERWORKFLOW, user.1d);
}
else {

MessageThrower.addMessageWarning(WarningConst. EMPTYEMAILTEXT);

return null;

¥
¥

public PageReference cancel(){
return PageReferenceCreator.createReference(PathConst. USERWORKFLOW, user.ld);
}

¥

public class GetListOfUsers {
public static List<SelectOption> listOfUsers(List<Customer__c> users){
List<SelectOption> options = new List<SelectOption>();
for(Customer__c user : users){
options.add(new SelectOption(user.ld, user.Name+' '+user.Last_Name__c));
}

return options;
}

¥

public class LoginController{
public Customer__c user {get;set;}
public String login {get;set;}
public String password {get;set;}

public LoginController(){
user = new Customer__c();
login=";
password =";

}

public PageReference getCustomer(){
try {
user = [SELECT Id, Email__c, Password__c, isManager__c
FROM Customer__c¢
WHERE Email__c =:login AND Password__c = :password
LIMIT 1];
} catch (Exception e) {
MessageThrower.addMessageError(WarningConst. LOGINERROR);
return null;

¥

return signin();

¥

public PageReference register(){
return PageReferenceCreator.createReference(PathConst. REGISTER);

¥

public PageReference signin(){
return PageReferenceCreator.createReference(PathConst. USERWORKFLOW, user.1d);
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¥

public PageReference managerWorkflow(){
PageReference pageRef;

try {
user = [SELECT Id, Email__c, Password__c, isManager__c
FROM Customer__c
WHERE Email__c = :login AND Password__c = :password
LIMIT 1];

} catch (Exception e) {
MessageThrower.addMessageError(WarningConst. LOGINERROR);
}

if (user.isManager__c) {
pageRef = PageReferenceCreator.createReference(PathConst MANAGERWORKFLOW, user.ld);
}
else{
MessageThrower.addMessageError(WarningConst. PERMISSIONERROR);
}

return pageRef;

}

public class ManagerWorkflowController{
public Customer__c manager{get;set;}
public Region__c region {get;set;}
public Address__c address {get;set;}

public ManagerWorkflowController(){
String managerld = PageReferenceCreator.getld();
try {
manager = [SELECT Id, Name, Last Name__c, Address__c, Address__r.Region__c,
Address__r.Region__r.ld
FROM Customer__c
WHERE Id = :managerld
LIMIT 1];
address = [SELECT Region__c, Region__r.Id
FROM Address__ ¢
WHERE Id = :manager.Address__c];

region = [SELECT Name, Gas_rate__c, Electricity rate ¢, Water_rate_ ¢
FROM Region__c¢
WHERE Id = :address.Region__r.ld
LIMIT 1];

} catch (Exception e) {
MessageThrower.addMessageError(e.getMessage());

¥

¥

public PageReference changeRates(){
System.debug(PathConst. CHANGERATES+' - page’);
System.debug(region + ' - region’);
System.debug(manager + ' - manager");
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return PageReferenceCreator.createReference(PathConst. CHANGERATES, region.ld, manager.Id);
}

public PageReference updateMonthlyPayment(){
return PageReferenceCreator.createReference(PathConst. CHANGEPAYMENT, region.ld, manager.ld);
}

public PageReference usersPaymentHistory(){
return PageReferenceCreator.createReference(PathConst. ALLUSERSHISTORY, region.ld, manager.ld);
¥

public PageReference viewAllUsers(){
return PageReferenceCreator.createReference(PathConst. ALLUSERS, region.ld, manager.ld);
}
}

public class MessageThrower {
public static void addMessageConfirm(String message){
ApexPages.Message msg = new ApexPages.Message(ApexPages.Severity. CONFIRM, message);
ApexPages.addMessage(msg);
}
public static void addMessageError(String message){
ApexPages.Message msg = new ApexPages.Message(ApexPages.Severity. ERROR, message);
ApexPages.addMessage(msg);
}
public static void addMessageWarning(String message){
ApexPages.Message msg = new ApexPages.Message(ApexPages.Severity. WARNING, message);
ApexPages.addMessage(msg);
}
}

public class PageReferenceCreator{

public static PageReference createReference(String url, String id){
PageReference pageRef = new PageReference(url);
pageRef.setCookies(new Cookie[]{new Cookie('id', id, '/, 300, true)});
return pageRef;

}

public static PageReference createReference(String url, String id, String managerid){
PageReference pageRef = new PageReference(url);
pageRef.setCookies(new Cookie[]{new Cookie('id", id, /', 300, true), new Cookie('managerid’, managerld,
'I', 300, true)});
return pageRef;

¥

public static PageReference createReference(String url){
PageReference pageRef = new PageReference(url);
return pageRef;

¥

public static String getld(){
return ApexPages.currentPage().getCookies().get('id").getValue();
}

public static String getParam(String param){
return ApexPages.currentPage().getCookies().get(param).getValue();
}

¥

public class PathConst {
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public static final String ALLUSERS = '/apex/ViewAllUsersForArea’;

public static final String ALLUSERSHISTORY = 'Yapex/AllUsersPaymentHistoryPage’;
public static final String BILLPDF = '/apex/BillPDF';

public static final String CHANGERATES = '/apex/ChangeRates’;

public static final String CHANGEADDRESS = '/apex/ChangeAddress';

public static final String CHANGEPAYMENT = '/apex/ChangeMonthlyPaymentPage’;
public static final String CONTACTMANAGER = '/apex/ContactManagerPage’;
public static final String LOGIN = "/apex/LoginPage’;

public static final String MANAGERWORKFLOW = ‘fapex/ManagerWorkflow';
public static final String PAYMENTHISTORY = '/apex/PaymentHistoryPage’;

public static final String PAYMENT = ‘/apex/PaymentPage’;

public static final String REGISTER = '/apex/RegisterPage’;

public static final String UPDATEMETERS = '/apex/UpdateY ourMeters';

public static final String USERWORKFLOW = 'fapex/UserWorkflow';

¥

@RestResource(urlMapping='/Payment__c/*")
global class PaymentAPI{

@HttpPost
global static Id createPayment(String paidPrice, String userld, String isManager){
Payment__c payment = new Payment__c();
payment.Paid_Price__c = Decimal.valueOf(Double.valueOf(paidPrice));
payment.User__c¢ = userld,;
payment.byManager__c = Boolean.valueOf(isManager);
insert payment;
Customer__c currentUser = [SELECT Summary_debt_for_current_month__c,
Gas_meters_reading__c, Electricity_meters_reading__c, Water_meters_reading__c
FROM Customer__c
WHERE id =:userld
LIMIT 1];

currentUser.Gas_meters_reading__c¢ = 0.00;
currentUser.Electricity_meters_reading__c¢ = 0.00;
currentUser.Water_meters_reading__c¢ = 0.00;
currentUser.Summary_debt_for_current_month__c -= payment.Paid_Price__c;
System.debug(payment.ld+' - API ;

update currentUser;

return payment.Id;

}
by

public class PaymentController {
public Customer__c user{get;set;}
public String paidPrice{get;set;}

public PaymentController() {
String userld = PageReferenceCreator.getld();
user = [SELECT id, Name, Last_ Name__c, Summary_debt ¢, Email__c,
(SELECT Id, Remain_debt__c FROM Payments__r
ORDER BY CreatedDate DESC
LIMIT 1)
FROM Customer__c
WHERE id = :userld
LIMIT 1];
paidPrice = ",

¥

//payment process
public PageReference createPayment(){
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if(paidPrice 1= "){
Map<String, String> params= new Map<String, String>();
params.put(‘paidPrice’, paidPrice);
params.put(‘userld’, String.valueOF(user.Id));
params.put(‘isManager’, ‘false");
HttpResponse response = new HttpResponse();

//send request to create new payment

try {
HttpResponse accessTokenResponse = PaymentControllerHelper.getAccessKey();

Map<String,Object> result = (Map<String, Object>)
JSON.deserializeUntyped(accessTokenResponse.getbody());
String accessToken = String.valueOf(result.get('access_token"));
response = PaymentControllerHelper.createPayment(params, accessToken);
}
catch (Exception ex) {
MessageThrower.addMessageError(WarningConst. PAYMENTFAILED+'we here');
return null;

}

[lcatching ok status
if (response.getStatusCode() == 200) {
[lreset meters

/Isending bill

String paymentld = (String)JSON.deserializeUntyped(response.getbody());
PaymentControllerHelper.sendBill(PaymentControllerHelper.createSuccessBill(user, paymentld));
[Ireference to user workflow

return PageReferenceCreator.createReference(PathConst. USERWORKFLOW, user.id);

}else {
MessageThrower.addMessageError(WarningConst.PAYMENTFAILED+response.getStatusCode());

PaymentControllerHelper.sendBill(PaymentControllerHelper.createFailedBill(user));
return null;

}
¥

else {
MessageThrower.addMessageWarning(WarningConst. EMPTYPRICE);
return null;

by
by

/lcancelation
public PageReference cancel(){
return PageReferenceCreator.createReference(PathConst. USERWORKFLOW, user.ld);

}
¥

public class PaymentControllerHelper{

/getting access token

public static HttpResponse getAccessKey(){
Http http = new Http();
HttpRequest request = new HttpRequest();

request.setEndpoint(APIParams.LOGINENDPOINT + 2" +
‘client_id="+ APIParams.CLIENTID + '&'+
‘grant_type='+ APIParams.GRANTTYPE + '&' +
‘client_secret="+ APIParams.CLIENTSECRET +'&' +
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‘username="+ APIParams.USERNAME + '&' +
‘password="+ APIParams.PASSWORD + APIParams.USERSECRET));

request.setMethod('POST");
request.setHeader('Content-Type', ‘application/json’);

HttpResponse response = http.send(request);
System.debug('return access");
return response;

¥

public static HttpResponse createPayment(Map<String, String> body, String token){
Http http = new Http();
HttpRequest request = new HttpRequest();

request.setEndpoint(APIParams.PAYMENTAPIENDPOINT);
request.setMethod('POST");

request.setHeader('Authorization', 'Bearer '+token);
request.setHeader('Content-Type', ‘application/json;charset=UTF-8";
request.setBody(JSON.serialize(body));

HttpResponse response = http.send(request);
System.debug('return status if created’);
return response;

}

/lcreating and sending bill
public static void sendBill(Messaging.SingleEmailMessage bill){
Messaging.sendEmail(new Messaging.SingleEmailMessage[] {bill});

¥

public static Messaging.SingleEmailMessage createSuccessBill(Customer__c user, String paymentld){
Messaging.SingleEmailMessage bill = new Messaging.SingleEmailMessage();
System.debug(paymentld + ' - createMessage method");
bill.setSubject('Payment details");
bill.setToAddresses(new List<String>{user.Email__c});
bill.setPlainTextBody('Hello, ' + user.Name + ' ' + user.Last Name__c +

', your payment was successful. In attachment you will find yor bill.");

bill.setFileAttachments(new Messaging.EmailFileAttachment[] {createPDF(paymentld)});

return bill;

}

public static Messaging.SingleEmailMessage createFailedBill(Customer__ ¢ user){
Messaging.SingleEmailMessage bill = new Messaging.SingleEmailMessage();
bill.setSubject('Payment details");
bill.setToAddresses(new List<String>{user.Email__c});
bill.setPlainTextBody('Hello, ' + user.Name + "' + user.Last_Name__c + 'your was not successful. Try
again’;

return bill;

¥

public static Messaging.EmailFileAttachment createPDF(String Id){
PageReference pdf = PageReferenceCreator.createReference(PathConst.BILLPDF);
pdf.getParameters().put(‘id’, id);
System.debug(id + ' - create method');
Blob page;

if(Test.isRunningTest()){
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page = Blob.valueOf('test");
}
else{

page = pdf.getContent();

/I Create the email attachment

Messaging.EmailFileAttachment attach = new Messaging.EmailFile Attachment();
attach.setFileName('bill.pdf");

attach.setBody(page);

return attach;

¥

public class PaymentHistoryController {
public List<Customer__c> users {get;set;}
public List<Payment__c> payments{get;set;}
public Customer__c user {get;set;}

public PaymentHistoryController() {
String userld = PageReferenceCreator.getld();
users = [SELECT Name, Last_Name__c,
(SELECT Name, Paid_Price__c, CreatedDate, Remain_debt__c, byManager__ ¢
FROM Payments__r
ORDER BY CreatedDate DESC)
FROM Customer__c
WHERE Id = :userld
LIMIT 1];

if (users.isEmpty() == false) {
user = users.get(0);

}

payments = new List<Payment__c>();
for (Payment__c payment : user.Payments__ r) {
payments.add(payment);
}
}

public PageReference back(){
return PageReferenceCreator.createReference(PathConst. USERWORKFLOW, user.ld);

}
¥

public class RegisterController {
public Customer__c user{get; set;}
public String repeatPasswordInput{get;set;}
public String oblast{get;set;}

public RegisterController() {
user = new Customer__c();
repeatPasswordInput = ";
oblast =";

¥
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public PageReference createNewUser(){
if (RegisterHelper.newUserValidation(user) && islnputCorrect()) {

RegisterHelper.createUser(user);
return PageReferenceCreator.createReference(PathConst. USERWORKFLOW, user.Id);

else if(!RegisterHelper.newUserValidation(user)){
MessageThrower.addMessageWarning(WarningConst. USEREXIST);
return null;

}

else {
return null;

}

¥

public List<SelectOption> getAddresses(){
return GetListOfAddresses.getAddresses();

¥

public Boolean isInputCorrect(){
Boolean status = false;

Matcher nameSpace = Pattern.compile(**[a-z|A-Z]+").matcher(user.Name);
Matcher lastNameSpace = Pattern.compile(**[a-z|A-Z]+").matcher(user.Last_Name__c);
Matcher password = Pattern.compile(*[a-z|A-Z|0-9]+").matcher(user.Password__c);

if (nameSpace.matches() &&
lastNameSpace.matches() &&
password.matches() &&
user.Password__ ¢ == repeatPasswordInput) {
status = true;

else if(user.Password__c.toLowerCase() != repeatPasswordInput.toLowerCase()){
MessageThrower.addMessageError(WarningConst. PASSWORDINPUTERROR);
}

else {
MessageThrower.addMessageError(WarningConst.INPUTERROR);
¥

return status;

}

public class RegisterHelper{

public static Boolean newUserValidation(Customer__c user) {
Boolean canCreate = false;
List<Customer__c> existingUser = [SELECT Id, Email__c, Password ¢
FROM Customer__c
WHERE Email__c = :user.Email__c
LIMIT 1];
if (existingUser.isEmpty()) {
canCreate = true;
return canCreate;

¥

else{
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return canCreate;

¥
¥

public static void createUser(Customer__c user){
insert user;
}

¥

global class SetNewMetersSchedule implements Schedulable{

global void execute(SchedulableContext sc){
[lget all users
List<Customer__c> users = [SELECT Name, Last Name__c, Email__c, LastModifiedDate,
Gas_meters_reading__c, Electricity_meters_reading__c, Water_meters_reading__ ¢
FROM Customer__cJ;

/lcreating list with days when user can pay
List<Integer> valideDates = new List<Integer>();
for (Integer i = 1; i < 10; i++) {
valideDates.add(i);
}
//Check when users updated they meters
for (Customer__c user : users) {
if ('valideDates.contains(user.LastModifiedDate.day())) {

Messaging.SingleEmailMessage email = new Messaging.SingleEmailMessage();

email.toAddresses = new String[]{user.Email__c};

email.setSubject('Warning. Input your meters');

email.optOutPolicy = 'FILTER';

email.plainTextBody = user.Name+' '+ user.Last_ Name__c + ', update your meters or standart meters
would set in 10th day of current month\n'+

‘Best regards,\n'+

‘Evil corporation’;

Messaging.sendEmail(new List<Messaging.SingleEmailMessage> {email});

}

else if (Date.today().day() == 10) {
user.Gas_meters_reading__c *= 2;
user.Electricity_meters_reading__c *= 2;
user.Water_meters_reading__c *= 2;

}
}
update users;
}
}

@isTest
public class TestAllUsersPaymentHistoryController{
@isTest
static void testAllUsersPaymentHistorylnit(){
Map<String, SObject> testData = TestDataSet.create TestData();
Customer__c user = (Customer__ c)testData.get('user');
Region__c region = (Region__ c)testData.get(‘region’);
Test.setCurrentPage(PageReferenceCreator.createReference(PathConst. ALLUSERSHISTORY, region.id));
AllUsersPaymentHistoryController allUsersPaymentHistorylnstance = new
AllUsersPaymentHistoryController();
//check user
System.assertEquals(user.ld, allUsersPaymentHistorylnstance.regionUsers[0].1d);
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@isTest

static void testGetUsers(){
Map<String, SObject> testData = TestDataSet.create TestData();
Customer__c user = (Customer__ c)testData.get(‘'user");
Region__c region = (Region__ c)testData.get(‘region’);
Test.setCurrentPage(PageReferenceCreator.createReference(PathConst. ALLUSERSHISTORY, region.id));
AllUsersPaymentHistoryController allUsersPaymentHistorylnstance = new

AllUsersPaymentHistoryController();

List<SelectOption> users = allUsersPaymentHistorylnstance.getUsers();

System.assertEquals(user.ld, users[0].getValue());

}

@isTest
static void testRerender(){
Map<String, SObject> testData = TestDataSet.create TestData();
Payment__c payment = (Payment__c)testData.get(‘payment’);
Customer__c user = (Customer__ c)testData.get('user");
Region__c region = (Region__ c)testData.get(‘region’);
Test.setCurrentPage(PageReferenceCreator.createReference(PathConst. ALLUSERSHISTORY, region.id));
AllUsersPaymentHistoryController allUsersPaymentHistorylnstance = new
AllUsersPaymentHistoryController();
allUsersPaymentHistorylnstance.userld = (String)user.ld;

PageReference expectedPage = allUsersPaymentHistorylnstance.rerender();
/lcheck page
System.assertEquals(null, expectedPage);

/lcheck selected user
System.assertEquals(user.ld, allUsersPaymentHistorylnstance.selectedUser.Id, 'user invalid’);

/lcheck payment
System.assertEquals(payment.ld, allUsersPaymentHistorylnstance.selectedUser.payments__ r[0].1d,

‘payment invalid’);

}

@isTest
static void testBackReference(){
Map<String, SObject> testData = TestDataSet.create TestData();
Customer__c manager = (Customer__ c)testData.get('manager”);
Region__c region = (Region__ c)testData.get(‘region");
Test.setCurrentPage(PageReferenceCreator.createReference(PathConst. ALLUSERSHISTORY, region.id,
manager.1d));
AllUsersPaymentHistoryController allUsersPaymentHistorylnstance = new
AllUsersPaymentHistoryController();

PageReference expectedPage = allUsersPaymentHistorylnstance.back();

[lcheck url
System.assertEquals(‘/apex/ManagerWorkflow', expectedPage.getUrl());

¥
¥

@isTest
public class TestBillController{
@isTest
static void testBilllnit(){
Map<String, SObject> testData = TestDataSet.create TestData();
Payment__c payment = (Payment__c)testData.get('payment’);
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PageReference currentPage = new PageReference(PathConst.BILLPDF);
currentPage.getParameters().put('id', payment.ld);
Test.setCurrentPage(currentPage);

BillController billlnstance = new BillController();

//check bill
System.assertEquals(payment.id, billlnstance.bill.ld);
}
}
@isTest
public class TestChangeAddressController{
@isTest

static void testChangeAddressInit(){
Map<String, SObject> testData = TestDataSet.create TestData();
Customer__c user = (Customer__ c)testData.get(‘'user");
Test.setCurrentPage(PageReferenceCreator.createReference(PathConst. CHANGEADDRESS, user.id));
ChangeAddressController changeAddressinstance = new ChangeAddressController();
/lcheck user
System.assertEquals(user.ld, changeAddressinstance.user.ld);

}

@isTest
static void testGetRegions(){
Map<String, SObject> testData = TestDataSet.create TestData();
Customer__c user = (Customer__ c)testData.get('user’);
Test.setCurrentPage(PageReferenceCreator.createReference(PathConst. CHANGEADDRESS, user.id));
ChangeAddressController changeAddressinstance = new ChangeAddressController();
List<SelectOption> options = changeAddressinstance.getAddresses();
Address__c address = [SELECT Id, Name
FROM Address__ ¢
LIMIT 1];

/lget regions
System.assertEquals(address.ld, options[0].getValue());
}

@isTest

static void testSaveReference(){
Map<String, SObject> testData = TestDataSet.create TestData();
Customer__c user = (Customer__ c)testData.get('user");
Test.setCurrentPage(PageReferenceCreator.createReference(PathConst. CHANGEADDRESS, user.id));
ChangeAddressController changeAddressinstance = new ChangeAddressController();

PageReference expectedPage = changeAddressinstance.save();
[lcheck url
System.assertEquals(‘/apex/UserWorkflow', expectedPage.getUrl());

/lcheck user
System.assertEquals(user.ld, expectedPage.getCookies().get('id").getValue());

¥
¥

@isTest
public class TestChangeMonthlyPaymentController{
@isTest
static void testChangeMonthlyPaymentInit(){
Map<String, SObject> testData = TestDataSet.create TestData();
Region__c region = (Region__c)testData.get('region’);
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Customer__c manager = (Customer__ c)testData.get('manager’);
Customer__c user = (Customer__ c)testData.get(‘'user");
Test.setCurrentPage(PageReferenceCreator.createReference(PathConst. CHANGEPAYMENT, region.id,

manager.id));

ChangeMonthlyPaymentController changeMonthlyPaymentinstance = new
ChangeMonthlyPaymentController();

/Icheck region
System.assertEquals(user.Name, changeMonthlyPaymentinstance.regionUsers[0].Name);
}

@isTest
static void testGetUsers(){
Map<String, SObject> testData = TestDataSet.create TestData();
Region__c region = (Region__ c)testData.get(‘region’);
Customer__c user = (Customer__ c)testData.get(‘'user");
Customer__c manager = (Customer__ c)testData.get('manager”);
Test.setCurrentPage(PageReferenceCreator.createReference(PathConst. CHANGEPAYMENT, region.id,

manager.id));

ChangeMonthlyPaymentController changeMonthlyPaymentinstance = new

ChangeMonthlyPaymentController();
List<SelectOption> users = changeMonthlyPaymentInstance.getUsers();

/lcheck user
System.assertEquals(user.Name + "' + user.Last Name__c, users[0].getLabel());

}

@isTest
static void testRerender(){
Map<String, SObject> testData = TestDataSet.create TestData();
Region__c region = (Region__ c)testData.get(‘region");
Customer__c user = (Customer__ c)testData.get('user");
Customer__c manager = (Customer__ c)testData.get('manager");
Test.setCurrentPage(PageReferenceCreator.createReference(PathConst. CHANGEPAYMENT, region.id,

manager.id));

ChangeMonthlyPaymentController changeMonthlyPaymentinstance = new
ChangeMonthlyPaymentController();

changeMonthlyPaymentInstance.userld = user.1d;

PageReference expectedPage = changeMonthlyPaymentinstance.rerender();

//check page

System.assertEquals(null, expectedPage);

[/check user

System.assertEquals(user.ld, changeMonthlyPaymentinstance.selectedUser.lId, 'userinvalid’);

}

@isTest
static void testBackReference(){
Map<String, SObject> testData = TestDataSet.create TestData();
Region__c region = (Region__ c)testData.get('region’);
Customer__c manager = (Customer__ c)testData.get('manager”);
Test.setCurrentPage(PageReferenceCreator.createReference(PathConst. CHANGEPAYMENT, region.id,

manager.id));

ChangeMonthlyPaymentController changeMonthlyPaymentinstance = new

ChangeMonthlyPaymentController();
PageReference expectedPage = changeMonthlyPaymentinstance.back();

/lcheck url
System.assertEquals(‘/apex/ManagerWorkflow', expectedPage.getUrl());
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IIcheck user
System.assertEquals(manager.ld, expectedPage.getCookies().get('id").getValue());

¥

@isTest
static void testSave(){
Map<String, SObject> testData = TestDataSet.create TestData();
Region__c region = (Region__c)testData.get('region’);
Customer__c user = (Customer__ c)testData.get('user");
Customer__c manager = (Customer__ c)testData.get('manager”);
Test.setCurrentPage(PageReferenceCreator.createReference(PathConst. CHANGEPAYMENT, region.id,
manager.id));

ChangeMonthlyPaymentController changeMonthlyPaymentinstance = new
ChangeMonthlyPaymentController();

changeMonthlyPaymentinstance.selectedUser = user;

changeMonthlyPaymentinstance.paidPrice = '6";

Test.startTest();

PageReference expectedPage = changeMonthlyPaymentinstance.save();
Integer dmlinvocations = Limits.getDmlStatements();

Test.stopTest();

/lcheck page
System.assertEquals(null, expectedPage);
/lcheck user
System.assertEquals(user.ld, changeMonthlyPaymentinstance.selectedUser.lId, ‘userinvalid’);
/lcheck new summary debt
System.assertEquals(7.00,
changeMonthlyPaymentinstance.selectedUser.Summary_debt for_current_month__c);

¥

@isTest
public class TestChangeRatesController{
@isTest
static void testChangeRatesInit(){
Map<String, SObject> testData = TestDataSet.create TestData();
Region__c region = (Region__ c)testData.get('region’);
Customer___c manager = (Customer__ c)testData.get('manager’;
Test.setCurrentPage(PageReferenceCreator.createReference(PathConst. CHANGERATES, region.id,
manager.1d));

ChangeRatesController changeRatesInstance = new ChangeRatesController();

/[check region
System.assertEquals(region.ld, changeRatesInstance.region.ld);

¥

@isTest
static void testSaveReference(){
Map<String, SObject> testData = TestDataSet.create TestData();
Customer__c manager = (Customer__ c)testData.get('manager”);
Region__c region = (Region__ c)testData.get(‘region’);
Test.setCurrentPage(PageReferenceCreator.createReference(PathConst. CHANGERATES, region.id,
manager.1d));

ChangeRatesController changeRatesInstance = new ChangeRatesController();

changeRatesInstance.region.Gas_rate__c = 5.00;
changeRatesInstance.region.Electricity_rate__c¢ =5.00;
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changeRateslnstance.region.Water_rate__ ¢ = 5.00;

Test.startTest();

PageReference expectedPage = changeRatesInstance.save();
Integer dmlinvocations = Limits.getDmlStatements();
Test.stopTest();

/Icheck updating

System.assertEquals(1, dmlinvocations, 'Record wasn\'t updated");
[lcheck url

System.assertEquals(null, expectedPage);

}

@isTest
static void testBackReference(){
Map<String, SObject> testData = TestDataSet.create TestData();
Customer__c manager = (Customer__ c)testData.get('manager”);
Region__c region = (Region__ c)testData.get(‘region");
Test.setCurrentPage(PageReferenceCreator.createReference(PathConst. CHANGERATES, region.id,
manager.1d));

ChangeRatesController changeRatesInstance = new ChangeRatesController();

PageReference expectedPage = changeRateslnstance.back();

[lcheck url

System.assertEquals(‘/apex/ManagerWorkflow', expectedPage.getUrl());

/lcheck user

System.assertEquals(manager.ld, expectedPage.getCookies().get('id").getValue());

¥
¥

@isTest
public class TestContactManagerController{
@isTest
static void testContactManagerInit(){
Map<String, SObject> testData = TestDataSet.create TestData();
Customer___c user = (Customer__ c)testData.get(‘user");
Customer___c manager = (Customer__ c)testData.get('manager’);
Test.setCurrentPage(PageReferenceCreator.createReference(PathConst. CONTACTMANAGER, user.id));

ContactManagerController contactManagerinstance = new ContactManagerController();

/lcheck user

System.assertEquals(user.ld, contactManagerinstance.user.ld, 'user invalid');

/lcheck manager

System.assertEquals(manager.ld, contactManagerinstance.manager.ld, ‘'manager invalid');

}

@isTest

static void testSendToManagerSuccess(){
Map<String, SObject> testData = TestDataSet.create TestData();
Customer__c user = (Customer__ c)testData.get(‘'user");
Test.setCurrentPage(PageReferenceCreator.createReference(PathConst. CONTACTMANAGER, user.id));

ContactManagerController contactManagerinstance = new ContactManagerController();
contactManagerinstance.email Text = 'test text';
Test.startTest();

PageReference expectedPage = contactManagerinstance.sendToManager();
Integer invocations = Limits.getEmaillnvocations();
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Test.stopTest();

//check sending message

System.assertEquals(1, invocations);

IIcheck url

System.assertEquals(‘/apex/UserWorkflow', expectedPage.getUrl());

[/check user

System.assertEquals(user.ld, expectedPage.getCookies().get('id").getValue());

¥

@isTest

static void testSendToManagerFailed(){
Map<String, SObject> testData = TestDataSet.create TestData();
Customer__c user = (Customer__ c)testData.get(‘'user");
Test.setCurrentPage(PageReferenceCreator.createReference(PathConst. CONTACTMANAGER, user.id));

ContactManagerController contactManagerInstance = new ContactManagerController();

Test.startTest();

PageReference expectedPage = contactManagerinstance.sendToManager();
Integer invocations = Limits.getEmaillnvocations();

Test.stopTest();

/[check sending message
System.assertEquals(0, invocations);
[lcheck url

System.assertEquals(null, expectedPage);

}

@isTest

static void testCancelReference(){
Map<String, SObject> testData = TestDataSet.create TestData();
Customer__c user = (Customer__ c)testData.get('user");
Test.setCurrentPage(PageReferenceCreator.createReference(PathConst. CONTACTMANAGER, user.id));

ContactManagerController contactManagerinstance = new ContactManagerController();
PageReference expectedPage = contactManagerlnstance.cancel();

/lcheck url

System.assertEquals(‘/apex/UserWorkflow', expectedPage.getUrl());

/lcheck user

System.assertEquals(user.ld, expectedPage.getCookies().get('id").getValue());

¥
¥

@isTest
public class TestDataSet{

public static Map<String, SObject> create TestData(){
Map<String, SObject> testData = new Map<String, SObject>();
/ltest region
Region__c region = new Region__c();
region.Name = 'testRegion’;
region.Gas_rate__c = 2.00;
region.Electricity_rate__ ¢ = 2.00;

region.Water_rate ¢ = 2.00;
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insert region;
[ltest address

Address__c address = new Address__ c();
address.Region__c =region.ld;
address.Name = Test Address’;

insert address;

/ltest manager

Customer__c manager = new Customer__c();
manager.Name = "Testy";

manager.Last_Name__c = 'testy’;
manager.Email__c = 'oleksii.llin@sparkybit.com’;
manager.Password ¢ ='1234';
manager.Address__c¢ = address.|d;
manager.isManager__c = true;

insert manager;

[ltest user

Customer__c user = new Customer__c();

user.Name = "Test';

user.Last Name__c = 'test’;

user.Email__c = 'master.iljin97@gmail.com’;

user.Password__c ='1234";

user.Gas_meters_reading__c = 3.00;

user.Electricity_meters_reading__c = 3.00;

user.Water_meters_reading__c¢ = 3.00;

user.Summary_debt_for_current_month__c = region.Gas_rate__c¢ * user.Gas_meters_reading__ ¢ +
region.Electricity_rate__ ¢ * user.Electricity_meters_reading_ ¢ +
region.Water_rate ¢ + user.Water_meters_reading__c;

user.Address__c¢ = address.ld,;

insert user;

[Itest payment

Payment__c payment = new Payment__c();
payment.User__c = user.ld;
payment.Paid_Price_ ¢ =10.00;

insert payment;

/ladd manager to region
user.Summary_debt _for_current_month__c -= payment.Paid_Price__c;

/lset all data to map

testData.put(‘region’, region);
testData.put('manager’, manager);
testData.put('user’, user);
testData.put('payment’, payment);
testData.put(‘address', address);

/lupdating all data

List<SObject> objects = new List<SObject>();
objects.addAll(testData.values());

update objects;

return testData;
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@isTest
public class TestLimitDebtTrigger{
@IsTest
static void testSendingEmail(){
Map<String, SObject> testData = TestDataSet.create TestData();
Customer__c user = (Customer__ c)testData.get('user");
user.Summary_debt_for_current_month__c = 7600.00;

Test.startTest();

Database.SaveResult result = Database.update(user);
Integer invocations = Limits.getEmaillnvocations();
Test.stopTest();

/Icheck email sends
System.assertEquals(1, invocations);

¥

@IsTest

static void testNotSendinEmail(){
Map<String, SObject> testData = TestDataSet.create TestData();
Customer__c user = (Customer__ c)testData.get('user’);
user.Summary_debt_for_current_month__c¢ = 1500.00;

Test.startTest();

Database.SaveResult results = Database.update(user);
Integer invocations = Limits.getEmaillnvocations();
Test.stopTest();

[/check email sends
System.assertEquals(0, invocations);
}
}

@isTest
public class TestLoginController{
@isTest
static void testLoginAsUserSuccess(){
Map<String, SObject> testData = TestDataSet.create TestData();
Customer__c user = (Customer__ c)testData.get('user");

LoginController loginlnstance = new LoginController();
loginInstance.login = user.Email__c;
loginlnstance.password = user.PassWord__c;

PageReference expectedPage = loginlnstance.getCustomer();
String userld = expectedPage.getCookies().get('id").getValue();

//check path

System.assertEquals(‘/apex/UserWorkflow', expectedPage.getUrl());
/luser found

System.assertEquals(user.ld, userld);

¥

@isTest

static void testLoginAsUserFailed(){
Map<String, SObject> testData = TestDataSet.create TestData();
Customer__c user = (Customer__ c)testData.get('user");

LoginController loginlnstance = new LoginController();
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PageReference expectedPage = logininstance.getCustomer();

//check page
System.assertEquals(null, expectedPage);

}

@isTest

static void testRegisterReference(){
LoginController loginlnstance = new LoginController();
PageReference expectedPage = logininstance.register();

/lcheck path
System.assertEquals(‘/apex/RegisterPage’, expectedPage.getUrl());

@isTest

static void testLoginAsManagerSuccess(){
Map<String, SObject> testData = TestDataSet.createTestData();
Customer__c manager = (Customer__ c)testData.get('manager”);

LoginController loginlnstance = new LoginController();
loginlnstance.login = manager.Email__c;
loginlnstance.password = manager.PassWord__c;

PageReference expectedPage = loginlnstance.managerWorkflow();
String managerld = expectedPage.getCookies().get('id").getValue();

/lcheck path

System.assertEquals(‘/apex/ManagerWorkflow', expectedPage.getUrl());
/luser found

System.assertEquals(manager.ld, managerld);

}
@isTest

static void testLoginAsManagerFailed(){
Map<String, SObject> testData = TestDataSet.create TestData();
Customer___c manager = (Customer__ c)testData.get('manager’);

LoginController logininstance = new LoginController();
PageReference expectedPage = logininstance.managerWorkflow();

llcheck url
System.assertEquals(null, expectedPage);
}
}
@isTest
public class TestManagerWorkflowController {
@isTest

static void testManagerWorkflowlInit(){
Map<String, SObject> testData = TestDataSet.create TestData();
Customer__c manager = (Customer__ c)testData.get('manager”);
Test.setCurrentPage(PageReferenceCreator.createReference(PathConstt MANAGERWORKFLOW,

manager.id));
ManagerWorkflowController managerWorkflowlnstance = new ManagerWorkflowController();

//check manager
System.assertEquals(manager.ld, managerWorkflowlnstance.manager.1d);

¥
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@isTest
static void testChangeRatesReference(){
Map<String, SObject> testData = TestDataSet.create TestData();
Customer__c manager = (Customer__ c)testData.get('manager”);
Region__c region = (Region__ c)testData.get(‘region’);
Test.setCurrentPage(PageReferenceCreator.createReference(PathConstt MANAGERWORKFLOW,
manager.id));

ManagerWorkflowController managerWorkflowlInstance = new ManagerWorkflowController();
PageReference expectedPage = managerWorkflowlnstance.changeRates();

IIcheck url

System.assertEquals(‘/apex/ChangeRates’, expectedPage.getUrl());

/lcheck user

System.assertEquals(region.ld, expectedPage.getCookies().get('id").getValue());

}

@isTest
static void testViewAllUsersReference(){
Map<String, SObject> testData = TestDataSet.create TestData();
Customer__c manager = (Customer__ c)testData.get('manager");
Region__c region = (Region__ c)testData.get(‘region’);
Test.setCurrentPage(PageReferenceCreator.createReference(PathConst MANAGERWORKFLOW,
manager.id));

ManagerWorkflowController managerWorkflowlInstance = new ManagerWorkflowController();
PageReference expectedPage = managerWorkflowlnstance.viewAllUsers();

llcheck url

System.assertEquals(‘/apex/ViewAllUsersForArea’, expectedPage.getUrl());
/lcheck user

System.assertEquals(region.ld, expectedPage.getCookies().get('id").getValue());

¥

@isTest
static void testUsersPaymentHistoryReference(){
Map<String, SObject> testData = TestDataSet.create TestData();
Customer___c manager = (Customer__ c)testData.get('manager’);
Region__c region = (Region__ c)testData.get('region’);
Test.setCurrentPage(PageReferenceCreator.createReference(PathConst MANAGERWORKFLOW,
manager.id));

ManagerWorkflowController managerWorkflowlInstance = new ManagerWorkflowController();
PageReference expectedPage = managerWorkflowlInstance.usersPaymentHistory();

[lcheck url

System.assertEquals(‘/apex/AllUsersPaymentHistoryPage’, expectedPage.getUrl());
//check user

System.assertEquals(region.ld, expectedPage.getCookies().get('id").getValue());

¥

@isTest
static void testUpdateMonthlyPaymentReference(){
Map<String, SObject> testData = TestDataSet.create TestData();
Customer__c manager = (Customer__ c)testData.get('manager”);
Region__c region = (Region__ c)testData.get(‘region’);
Test.setCurrentPage(PageReferenceCreator.createReference(PathConst. MANAGERWORKFLOW,
manager.id));

ManagerWorkflowController managerWorkflowlInstance = new ManagerWorkflowController();
PageReference expectedPage = managerWorkflowlnstance.updateMonthlyPayment();
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IIcheck url

System.assertEquals(‘/apex/ChangeMonthlyPaymentPage’, expectedPage.getUrl());
IIcheck user

System.assertEquals(region.ld, expectedPage.getCookies().get('id").getValue());

¥
¥

@isTest
public class TestPaymentAPI{
@isTest
static void testCreatePayment(){
Map<String, SObject> testData = TestDataSet.create TestData();
Customer__c user = (Customer__ c)testData.get('user');
String paidPrice = '2";
String isManager = 'false’;

Id newPaymentld = PaymentAPI.createPayment(paidPrice, user.ld, isManager);

Payment__c newPayment = [SELECT Paid_Price__c, User__c
FROM Payment_ ¢
WHERE Id = :newPaymentld];

[lcheck price

System.assertEquals(2.00, newPayment.Paid_Price__c, 'invalid Paid Price");
/lcheck user

System.assertEquals(user.ld, newPayment.User__c, ‘invalid user’);

¥
¥

@isTest
public class TestPaymentController{

@isTest

static void testCancelReference(){
Map<String, SObject> testData = TestDataSet.createTestData();
Customer__c user = (Customer__ c)testData.get(‘user');
Test.setCurrentPage(PageReferenceCreator.createReference(PathConst. PAYMENT, user.id));

PaymentController paymentinstance = new PaymentController();
PageReference expectedPage = paymentlnstance.cancel();

llcheck url

System.assertEquals(‘/apex/UserWorkflow', expectedPage.getUrl());

/lcheck current user

System.assertEquals(user.id, expectedPage.getCookies().get('id").getValue());

}

@isTest

static void testCreatePaymentWithEmptyPaidPrice(){
Map<String, SObject> testData = TestDataSet.create TestData();
Customer__c user = (Customer__ c)testData.get('user');
Test.setCurrentPage(PageReferenceCreator.createReference(PathConst. PAYMENT, user.id));

PaymentController paymentinstance = new PaymentController();
PageReference expectedPage = paymentinstance.createPayment();

//check page
System.assertEquals(null, expectedPage);
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@isTest

static void testCreatePaymentWithError(){
Map<String, SObject> testData = TestDataSet.create TestData();
Customer__c user = (Customer__ c)testData.get(‘'user");
Test.setCurrentPage(PageReferenceCreator.createReference(PathConst. PAYMENT, user.id));

PaymentController paymentinstance = new PaymentController();
paymentinstance.paidPrice = '10";
PageReference expectedPage = paymentinstance.createPayment();

//check page
System.assertEquals(null, expectedPage);

¥
¥

@isTest
public class TestPaymentControllerHelper{

public static final String EXPECTING_TOKEN = '1234567890QWERTY";

@isTest

static void testGetAccessToken(){
Test.setMock(HttpCalloutMock.class, new TestPaymentControllerMock());
HttpResponse response = PaymentControllerHelper.getAccessKey();

Map<String,Object> result = (Map<String, Object>) JSON.deserializeUntyped(response.getbody());
String accessToken = String.valueOf(result.get(‘access_token"));

//check token
System.assertEquals(EXPECTING_TOKEN, accessToken);

¥

@isTest

static void testCreatePayment(){
Test.setMock(HttpCalloutMock.class, new TestPaymentControllerMock());
Map<String, SObject> testData = TestDataSet.createTestData();
Customer___c user = (Customer__ c)testData.get(‘user");
Map<String, String> body = new Map<String, String>();
body.put(‘paidPrice’, '10";
body.put(‘userld’, user.Id);

Test.startTest();
HttpResponse response = PaymentControllerHelper.createPayment(body, EXPECTING_TOKEN);
Test.stopTest();

//check status
System.assertEquals(200, response.getStatusCode());

}

@isTest

static void testSendBillWithSuccessStatus(){
Map<String, SObject> testData = TestDataSet.create TestData();
Customer__c user = (Customer__ c)testData.get(‘'user");
Payment__c payment = (Payment__c)testData.get(‘payment’);

Test.startTest();
PaymentControllerHelper.sendBill(PaymentControllerHelper.createSuccessBill(user, payment.ld));
Integer emaillnvocation = Limits.getEmaillnvocations();

Test.stopTest();

/lcheck email sends
System.assertEquals(1, emaillnvocation);
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¥

@isTest

static void testSendBillWithFailedStatus(){
Map<String, SObject> testData = TestDataSet.create TestData();
Customer__c user = (Customer__ c)testData.get('user");

Test.startTest();
PaymentControllerHelper.sendBill(PaymentControllerHelper.createFailedBill(user));
Integer emaillnvocation = Limits.getEmaillnvocations();

Test.stopTest();

/Icheck email sends
System.assertEquals(1, emaillnvocation);

¥

@isTest
global class TestPaymentControllerMock implements HttpCalloutMock {
global HttpResponse respond(HttpRequest request){
String checkTokenEndpoint = 'https://login.salesforce.com/services/oauth2/token?'+

‘client_id=3MVG91BJr_0ZDQ4tV15NHF357DzIGSBI3GuOfcthPZbkjvXnb24sV7VIUGzdbzWgfalcMpxwXR.PdgLw
VXHg&'+

‘grant_type=password&client_secret=7D71224CE7E2FC164BBD95A13B07C672A1A16A17EB28E2F30146EEAD7B
3ABC56& '+
‘username=oleksii.ilin@alexinc.com&'+
‘password=Apple2016B3aM9Cn9knAzPNXAR7UG6foq';

String checkPaymentEndpoint = 'https://eu29.salesforce.com/services/apexrest/Payment__ c/';
Map<String, String> fakeResponseBody = new Map<String, String>();
HttpResponse response = new HttpResponse();

response.setHeader('Content-Type', ‘application/json’);
response.setStatusCode(200);

if (request.getEndpoint() == checkTokenEndpoint) {
fakeResponseBody.put(‘access_token', '1234567890QWERTY");
response.setBody(JSON.serialize(fakeResponseBody));

}

else if(request.getEndpoint() == checkPaymentEndpoint){
fakeResponseBody.put('id’, 'fake id');

}

return response;

¥
¥

@isTest
public class TestPaymentHistoryController{
@isTest
static void testListCreation(){
Map<String, SObject> testData = TestDataSet.create TestData();
Customer__c user = (Customer__ c)testData.get('user");
Payment__c payment = (Payment__c)testData.get('payment’);
Test.setCurrentPage(PageReferenceCreator.createReference(PathConst. PAYMENTHISTORY, user.id));
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PaymentHistoryController paymentHistorylnstance = new PaymentHistoryController();
Payment__c actualPayment = paymentHistorylnstance.payments[0];

[lcheck payment

System.assertEquals(payment.ld, actualPayment.Id);

IIcheck user

System.assertEquals(user.ld, paymentHistorylnstance.user.ld);

¥

@isTest
static void testBackReference(){
Map<String, SObject> testData = TestDataSet.create TestData();
Customer__c user = (Customer__ c)testData.get(‘'user");
Payment__c payment = (Payment__c)testData.get('‘payment’);
Test.setCurrentPage(PageReferenceCreator.createReference(PathConst. PAYMENTHISTORY, user.id));

PaymentHistoryController paymentHistorylnstance = new PaymentHistoryController();
PageReference expectedPage = paymentHistorylnstance.back();

llcheck url

System.assertEquals(‘/apex/UserWorkflow' , expectedPage.getUrl());

/lcheck current user

System.assertEquals(user.id, expectedPage.getCookies().get('id").getValue());

¥
¥

@isTest
public class TestRegisterController {

@isTest

static void testCreateNewUser(){
Map<String, SObject> testData = TestDataSet.create TestData();
Address__c address = (Address__ c)testData.get(‘address");

RegisterController registerinstance = new RegisterController();

[[filling user fields

registerinstance.user.Name = 'Test’;
registerinstance.user.Last_ Name__c = 'test’;
registerInstance.user.Email__c = 'any@gmail.com’;
registerinstance.user.Password__c¢ = '1234";
registerinstance.user.Gas_meters_reading__c = 3.00;
registerinstance.user.Electricity_meters_reading__c = 3.00;
registerinstance.user.Water_meters_reading__c¢ = 3.00;
registerinstance.user.Address__c¢ = address.id;
registerinstance.repeatPasswordInput = '1234';

PageReference expectedPage = registerinstance.createNewUser();
String userld = expectedPage.getCookies().get('id").getValue();

Customer__c createdUser = [SELECT Id, Name
FROM Customer__c
WHERE Id = :userld
LIMIT 1];

/lcheck path

System.assertEquals(‘/apex/UserWorkflow', expectedPage.getUrl());
/luser found

System.assertEquals(createdUser.Id, userld);
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@isTest

static void testCreateNewUserFailed(){
Map<String, SObject> testData = TestDataSet.create TestData();
Address__c address = (Address__ c)testData.get(‘address");

RegisterController registerinstance = new RegisterController();

registerInstance.user.Name = Te!@$st’;
registerinstance.user.Last Name__ ¢ = 'test’;
registerInstance.user.Email__c = 'any@gmail.com’;
registerInstance.user.Password__c = '1234';
registerinstance.user.Gas_meters_reading__ ¢ = 3.00;
registerInstance.user.Electricity_meters_reading__c¢ = 3.00;
registerinstance.user.Water_meters_reading__c¢ = 3.00;
registerinstance.user.Address__c¢ = address.id;
registerInstance.repeatPasswordinput = '1234";

PageReference expectedPage = registerinstance.createNewUser();

//check page
System.assertEquals(null, expectedPage);

}

@isTest
static void testCreateNewUserPasswordMissmatch(){
RegisterController registerinstance = new RegisterController();

registerinstance.user.Name = 'Test';
registerinstance.user.Last Name__ ¢ = 'test’;
registerinstance.user.Email__c = 'any@gmail.com’;
registerinstance.user.Password__c¢ = '1234";
registerinstance.user.Gas_meters_reading__c = 3.00;
registerinstance.user.Electricity_meters_reading__c = 3.00;
registerinstance.user.Water_meters_reading__c = 3.00;

[Irepeatpassword mistaken enterance
registerinstance.repeatPasswordInput = '12345";

PageReference expectedPage = registerinstance.createNewUser();

//check page
System.assertEquals(null, expectedPage);

¥

@isTest
static void testCreateNewExistingUser(){
Map<String, SObject> testData = TestDataSet.create TestData();

RegisterController registerinstance = new RegisterController();

registerinstance.user.Name = 'Test’;
registerinstance.user.Last Name__ ¢ = 'test’;
registerlnstance.user.Email__c = 'master.iljin97 @gmail.com’;
registerinstance.user.Password__c¢ = '1234";
registerinstance.user.Gas_meters_reading__ c = 3.00;
registerinstance.user.Electricity_meters_reading__c = 3.00;
registerinstance.user.Water_meters_reading__c = 3.00;
registerinstance.repeatPasswordinput = '1234";

PageReference expectedPage = registerinstance.createNewUser();
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//check page
System.assertEquals(null, expectedPage);

}

@isTest

static void testGetAddresses(){
Map<String, SObject> testData = TestDataSet.create TestData();
Address__c address = (Address__ c)testData.get(‘address");

RegisterController registerInstance = new RegisterController();
List<SelectOption> options = registerinstance.getAddresses();

/lget address
System.assertEquals(address.ld, options[0].getValue());

¥

@isTest
public class TestSetNewMetersSchedule{

@isTest
static void testMessageNotSend(){
String CRON_EXP ='0 0 0 6-10 * ? 2020";
Map<String, SObject> testData = TestDataSet.create TestData();

Test.startTest();

SetNewMetersSchedule scheduledJob = new SetNewMetersSchedule();

String jobld = System.schedule('TestSetNewMetersSchedule', CRON_EXP, scheduledJob);
Integer Invocations = Limits.getEmaillnvocations();

Test.stopTest();

CronTrigger cronTrigger = [SELECT Id, CronExpression, TimesTriggered, NextFireTime
FROM CronTrigger
WHERE id = :jobld];

/I Verify the expressions are the same

System.assertEquals(CRON_EXP, cronTrigger.CronExpression);

Il Verify the job has not run

System.assertEquals(0, cronTrigger. TimesTriggered);

I Verify the next time the job will run

System.assertEquals('2020-03-06 00:00:00', String.valueOf(cronTrigger.NextFireTime));
Il Verify the scheduled job hasn't run yet.

System.assertEquals(0 , Invocations, 'sent email’);

¥

@isTest
public class TestUpdateMetersController{
@isTest
static void testUpdateMetersinit(){
Map<String, SObject> testData = TestDataSet.create TestData();
Customer__c user = (Customer__ c)testData.get('user");
Test.setCurrentPage(PageReferenceCreator.createReference(PathConst. UPDATEMETERS, user.id));

UpdateMetersController updateMetersinstance = new UpdateMetersController();

/Icheck user
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System.assertEquals(user.ld, updateMetersinstance.user.1d);

¥

@isTest

static void testSaveReference(){
Map<String, SObject> testData = TestDataSet.create TestData();
Customer__c user = (Customer__ c)testData.get('user");
Test.setCurrentPage(PageReferenceCreator.createReference(PathConst. UPDATEMETERS, user.id));

UpdateMetersController updateMetersinstance = new UpdateMetersController();
PageReference expectedPage = updateMetersinstance.save();

IIcheck url

System.assertEquals(‘/apex/UserWorkflow', expectedPage.getUrl());

IIcheck user

System.assertEquals(user.ld, expectedPage.getCookies().get('id").getValue());

¥
¥

@isTest
public class TestUserWorkflowController{
@isTest
static void testlsDebtCheck(){
Map<String, SObject> testData = TestDataSet.createTestData();
Customer___c user = (Customer__ c)testData.get(‘user");
Test.setCurrentPage(PageReferenceCreator.createReference(PathConst. USERWORKFLOW, user.id));

UserWorkflowController workflowlnstance = new UserWorkflowController();
PageReference expectedPage = workflowlnstance.toChangeAddress();

//Check debt

System.assertEquals(user.Summary_debt_for_current_month__c,
workflowlInstance.user.Summary_debt_ c);

//check current user

System.assertEquals(null, expectedPage);

}

@isTest
static void testlsDebtCheckWhenNull(){
Map<String, SObject> testData = TestDataSet.create TestData();
Customer__c user = (Customer__ c)testData.get('user");
user.Summary_debt_for_current_month__c¢ = 0.00;
update user;
Test.setCurrentPage(PageReferenceCreator.createReference(PathConst. USERWORKFLOW, user.id));

UserWorkflowController workflowlnstance = new UserWorkflowController();
PageReference expectedPage = workflowlnstance.toChangeAddress();

/lcheck debt

System.assertEquals(0.00, workflowlInstance.user.Summary_debt _ c);
[lcheck url

System.assertEquals(‘/apex/ChangeAddress', expectedPage.getUrl());

//check current user

System.assertEquals(user.id, expectedPage.getCookies().get('id").getValue());

¥

@isTest
static void testToUpdateMetersReference(){
Map<String, SObject> testData = TestDataSet.create TestData();
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Customer__c user = (Customer__ c)testData.get(‘'user");
Test.setCurrentPage(PageReferenceCreator.createReference(PathConst. USERWORKFLOW, user.id));

UserWorkflowController workflowlnstance = new UserWorkflowController();
PageReference expectedPage = workflowlnstance.toUpdateMeters();

[lcheck url

System.assertEquals(‘/apex/UpdateY ourMeters', expectedPage.getUrl());
[/check current user

System.assertEquals(user.id, expectedPage.getCookies().get('id").getValue());

¥

@isTest

static void testPaymentReference(){
Map<String, SObject> testData = TestDataSet.create TestData();
Customer__c user = (Customer__ c)testData.get(‘'user");
Test.setCurrentPage(PageReferenceCreator.createReference(PathConst. USERWORKFLOW, user.id));

UserWorkflowController workflowlnstance = new UserWorkflowController();
PageReference expectedPage = workflowlnstance.payment();

[lcheck url

System.assertEquals(‘/apex/PaymentPage’, expectedPage.getUrl());

//check current user

System.assertEquals(user.id, expectedPage.getCookies().get('id").getValue());

}

@isTest
static void testContactManagerReference(){
Map<String, SObject> testData = TestDataSet.create TestData();
Customer__c user = (Customer__ c)testData.get('user");
Customer__c manager = (Customer__ c)testData.get('manager”);
Test.setCurrentPage(PageReferenceCreator.createReference(PathConst. USERWORKFLOW, user.id));

UserWorkflowController workflowlnstance = new UserWorkflowController();
PageReference expectedPage = workflowlnstance.contactManager();

[lcheck url

System.assertEquals(‘/apex/ContactManagerPage’, expectedPage.getUrl());
[/check current user

System.assertEquals(user.id, expectedPage.getCookies().get('id").getValue());

}

@isTest

static void testPaymentHistoryReference(){
Map<String, SObject> testData = TestDataSet.create TestData();
Customer__c user = (Customer__ c)testData.get('user");
Test.setCurrentPage(PageReferenceCreator.createReference(PathConst. USERWORKFLOW, user.id));

UserWorkflowController workflowlnstance = new UserWorkflowController();
PageReference expectedPage = workflowlInstance.paymentHistory();

/Icheck url

System.assertEquals(‘/apex/PaymentHistoryPage', expectedPage.getUrl());
/lcheck current user

System.assertEquals(user.id, expectedPage.getCookies().get('id").getValue());

81



@isTest
public class TestUserWorkflowHelper{
@isTest
static void testDebtCalculatorwWithNull(){
System.assertEquals(0.00, UserWorkflowHelper.debtCalculator(12, 0.00));

¥

@isTest
public class TestViewAllUsersForAreaController{
@isTest
static void testViewAllUsersForArealnit(){
Map<String, SObject> testData = TestDataSet.create TestData();
Region__c region = (Region__ c)testData.get(‘region’);
Customer__c user = (Customer__ c)testData.get(‘'user");
Customer__c manager = (Customer__ c)testData.get('manager”);
Test.setCurrentPage(PageReferenceCreator.createReference(PathConst. ALLUSERSHISTORY, region.Id,
manager.id));

ViewAllUsersForAreaController viewAllUsersForArealnstance = new ViewAllUsersForAreaController();

/lcheck user
System.assertEquals(user.ld, viewAllUsersForArealnstance.regionUsers[0].1d);

}

@isTest
static void testGetUsers(){
Map<String, SObject> testData = TestDataSet.create TestData();
Region__c region = (Region__ c)testData.get(‘region");
Customer__c user = (Customer__ c)testData.get('user');
Customer__c manager = (Customer__ c)testData.get('manager”);
Test.setCurrentPage(PageReferenceCreator.createReference(PathConst. ALLUSERSHISTORY region.ld,
manager.id));

ViewAllUsersForAreaController viewAllUsersForArealnstance = new ViewAllUsersForAreaController();
List<SelectOption> users = viewAllUsersForArealnstance.getUsers();

//check user
System.assertEquals(user.ld, users[0].getValue());
}

@isTest
static void testBackReference(){
Map<String, SObject> testData = TestDataSet.create TestData();
Region__c region = (Region__ c)testData.get('region’);
Customer__c manager = (Customer__ c)testData.get('manager’);
Test.setCurrentPage(PageReferenceCreator.createReference(PathConst. ALLUSERSHISTORY, region.ld,
manager.id));

ViewAllUsersForAreaController viewAllUsersForArealnstance = new ViewAllUsersForAreaController();
PageReference expectedPage = viewAllUsersForArealnstance.back();

Iicheck url

System.assertEquals(‘/apex/ManagerWorkflow', expectedPage.getUrl());

/lcheck manager

System.assertEquals(manager.ld, expectedPage.getCookies().get('id").getValue());

¥
¥

public class UpdateMetersController{
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public Customer__c user {get; set;}

public UpdateMetersController(){
String userld = PageReferenceCreator.getld();
user = [SELECT Id, Name, Last Name__c,
Gas_meters_reading__c, Electricity_meters_reading__c, Water_meters_reading__ ¢
FROM Customer__c
WHERE id = :userld
LIMIT 1];

¥

public PageReference save(){
update user;
return PageReferenceCreator.createReference(PathConst. USERWORKFLOW, user.ld);
}
}

public class UserWorkflowController {
public List<Customer__c> users {get;set;}
public Region__c region {get;set;}
public Customer__c user {get;set;}
public Payment__c paymentObject{get;set;}

public Decimal gasDebt {get;set;}
public Decimal electricityDebt {get;set;}
public Decimal waterDebt {get;set;}

public String gasRate {get;set;}

public UserWorkflowController() {
String userld = PageReferenceCreator.getld();
users = [SELECT Id, Name, Email__c, Last Name__c, Address__c, Address__r.ld, Address__r.Name,
Address__r.Region__r.ld,
Gas_meters_reading__c, Electricity_meters_reading__c, Water_meters_reading__c,
Summary_debt__c¢, Summary_debt_for_current_month__c,
(SELECT Name, Paid_Price__c, byManager__c
FROM Payments__r
WHERE byManager__c = false
ORDER BY CreatedDate DESC
LIMIT 1)
FROM Customer__c
WHERE Id = :userld
LIMIT 1];

region = [SELECT Name, Gas_rate__c, Electricity_rate__c, Water_rate_ ¢
FROM Region__¢
WHERE Id =:users.get(0).Address__r.Region__r.Ild
LIMIT 1];

paymentObject = new Payment__c();
if (tusers.isEmpty()) {

user = users.get(0);

¥

if (luser.Payments__r.isEmpty()) {
paymentObject = user.Payments__ r[0];

¥
debtinit();
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user.Summary_debt for_current_month__c¢ = UserWorkflowHelper.monthPaymentCalculator(gasDebt,
electricityDebt, waterDebt);

¥

public PageReference updateUser(){
update user;
return null;

¥

public PageReference toChangeAddress(){
if(UserWorkflowHelper.isDebt(user.Summary_debt_ c)){
MessageThrower.addMessageError(WarningConst.ISDEBTSERROR);
return null;
}
else{
return PageReferenceCreator.createReference(PathConst. CHANGEADDRESS, user.ld);
}

¥

public void debtlnit(){
gasDebt = UserWorkflowHelper.debtCalculator(region.Gas_rate__c, user.Gas_meters_reading__c);
electricityDebt = UserWorkflowHelper.debtCalculator(region.Electricity rate c,
user.Electricity_meters_reading__c);
waterDebt = UserWorkflowHelper.debtCalculator(region.Water_rate__c, user.Water_meters_reading__c);

}

public PageReference toUpdateMeters(){
return PageReferenceCreator.createReference(PathConst. UPDATEMETERS, user.lId);

¥

public PageReference payment(){
return PageReferenceCreator.createReference(PathConst. PAYMENT, user.1d);

}

public PageReference contactManager(){
return PageReferenceCreator.createReference(PathConst. CONTACTMANAGER, user.ld);
}

public PageReference paymentHistory(){
return PageReferenceCreator.createReference(PathConst. PAYMENTHISTORY, user.1d);

¥
ks

public class UserWorkflowHelper{

public static Decimal debtCalculator(Decimal rate, Decimal meters){

Decimal debt = 0.00;

if(meters == 0){
MessageThrower.addMessageWarning(WarningConst.ZEROMETERSERROR);
return debt;

}

else{
debt = rate * meters;
return debt;

¥
¥

public static Decimal monthPaymentCalculator(Decimal gasDebt, Decimal electricityDebt, Decimal
waterDebt){
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Decimal monthlySummary = gasDebt + electricityDebt + waterDebt;
return monthlySummary;

¥

public static Boolean isDebt(Decimal summaryDebts){
if (summaryDebts <= 0) {
return false;
}

else{
return true;
}

¥

public class ViewAllUsersForAreaController{
public List<Customer__c> regionUsers {get;set;}

public ViewAllUsersForAreaController(){
String regionld = PageReferenceCreator.getld();
regionUsers = [SELECT Name, Last_ Name__c
FROM Customer__c
WHERE Address__r.region__r.ld = :regionld
ORDER BY Name];

}

public List<SelectOption> getUsers(){
return GetListOfUsers.listOfUsers(regionUsers);

¥

public PageReference back(){
String managerld = PageReferenceCreator.getParam('managerid’);
return PageReferenceCreator.createReference(PathConst MANAGERWORKFLOW, managerld);
}
}

public class WarningConst{
public static final String ISDEBTSERROR = 'Pay your debts first!";
public static final String ZEROMETERSERROR = 'Please, fill your monthly meters';
public static final String LOGINERROR = "Wrong login or password';
public static final String USEREXIST = 'User with such email already exist!’;
public static final String INPUTERROR = 'Please, check your input';
public static final String PASSWORDINPUTERROR = 'Password does not match'’;
public static final String PAYMENTFAILED = 'Payment failed’;
public static final String EMPTYPRICE = 'Input payment amount’;
public static final String EMPTYEMAILTEXT = 'Fill your request first';
public static final String RATESSAVED = 'New rates successfully saved!";
public static final String MONTHLYPAYMENTUPDATED = 'Monthly Payment was updated’;
public static final String PERMISSIONERROR = "You don\'t have permissions as manager’;

¥

<apex:page controller="AllUsersPaymentHistoryController" lightningStylesheets="true">
<apex:pageMessages ></apex:pageMessages>
<apex:form >
<apex:pageBlock >
<apex:selectList label="Choose user: " value="{!userld}" size="1" required="true">
<apex:selectOptions value="{!'users}"/>
</apex:selectList>

85



<apex:pageBlockTable id="historyBlock" rendered="{!IF(selectedUser.Id = null,false,true)}"
value="{!payments}" var="payment">

<apex:column value="{!payment.CreatedDate}"/>
<apex:column value="{!payment.Name}"/>
<apex:column value="{!payment.Paid_Price_ c}"/>
<apex:column value="{!payment.Remain_Debt__c}"/>
<apex:column value="{!payment.byManager__c}"/>

</apex:pageBlockTable>

<apex:pageBlockButtons location="top">
<apex:commandButton value="Apply user" action="{!rerender}" >

<apex:actionSupport event="onclick" reRender="historyBlock"/>

</apex:commandButton>
<apex:commandButton value="Back" action="{!back}"/>

</apex:pageBlockButtons>

</apex:pageBlock>
</apex:form>
</apex:page>

<apex:page controller="BillController" renderAs="PDF">
<apex:pageMessages ></apex:pageMessages>
<apex:form >
<apex:pageBlock title="Payment: {!dateOfPayment} - {!bill.User__r.Name}
{!bill.User__r.Last Name__c}">
<apex:pageBlockSection columns="1">
<apex:outputText label="Paid Price" value="{!bill.Paid_Price__c}"/>
<apex:outputText label="Remain debt" value="{!bill. Remain_Debt__c}"/>
</apex:pageBlockSection>
</apex:pageBlock>
</apex:form>
</apex:page>

<apex:page controller="ChangeAddressController" lightningStylesheets="true">
<apex:pageMessages ></apex:pageMessages>
<apex:form >
<apex:pageBlock title="{'user.Name} {!user.Last Name__c}">
<apex:pageBlockSection columns="1">
<apex:selectList label="Your current address: {!user.Address__r.Name}"
value="{'user.Address__c}" size="1" required="true">
<apex:selectOptions value="{!addresses}"/>
</apex:selectList>
</apex:pageBlockSection>
<apex:pageBlockButtons location="bottom">
<apex:commandButton value="Save" action="{!save}" />
</apex:pageBlockButtons>
</apex:pageBlock>
</apex:form>
</apex:page>

<apex:page controller="ChangeMonthlyPaymentController" lightningStylesheets="true">
<apex:pageMessages ></apex:pageMessages>
<apex:form >
<apex:pageBlock title="Change user's monthly payment">
<apex:selectList label="Choose user: " value="{!userld}" size="1" required="true">
<apex:selectOptions value="{!'users}"/>
</apex:selectList>

<apex:pageBlockSection id="monthlypayment" rendered="{!lIF(selectedUser.ld = null false,true)}">
<apex:inputText label="Customer's Summary" value="{!paidPrice}" />
</apex:pageBlockSection>
<apex:pageBlockButtons location="top">
<apex:commandButton value="Apply user" action="{!rerender}" >
<apex:actionSupport event="onclick" reRender="monthlypayment"/>
</apex:commandButton>
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<apex:commandButton value="Save changes" action="{!save}"/>
<apex:commandButton value="Back" action="{!back}"/>
</apex:pageBlockButtons>
</apex:pageBlock>
</apex:form>
</apex:page>

<apex:page controller="ChangeRatesController" lightningStylesheets="true">
<apex:pageMessages ></apex:pageMessages>
<apex:form >
<apex:pageBlock title="Changing rates of {!region.Name} region!">
<apex:pageBlockSection columns="3">
<apex:inputField value="{!region.Gas_rate__c}" label="Gas rate"/>
<apex:inputField value="{'region.Electricity rate_ c}" label="Electricity rate"/>
<apex:inputField value="{!region.Water_rate__c}" label="Water rate"/>
</apex:pageBlockSection>
<apex:pageBlockButtons location="top">
<apex:commandButton value="Apply" action="{!save}"/>
<apex:commandButton value="Back" action="{!back}"/>
</apex:pageBlockButtons>
</apex:pageBlock>
</apex:form>
</apex:page>

<apex:page controller="ContactManagerController" lightningStylesheets="true">
<apex:pageMessages ></apex:pageMessages>
<apex:form >
<apex:pageBlock title="Your manager will get email with your request. Input your request bellow.">
<apex:pageBlockSection columns="1">
<apex:inputTextarea value="{'email Text}"/>
</apex:pageBlockSection>
<apex:pageBlockButtons >
<apex:commandButton value="Send" action="{!sendToManager}"/>
<apex:commandButton value="Cancel" action="{!cancel}"/>
</apex:pageBlockButtons>
</apex:pageBlock>
</apex:form>
</apex:page>

<apex:page controller="LoginController" lightningStylesheets="true">

<apex:pageMessages ></apex:pageMessages>
<apex:form >
<apex:pageBlock title="Welcome to communal service maintenance">
<apex:pageBlockSection columns="1">

<apex:inputText label="Login" value="{!login}"/>
<apex:inputSecret label="Password" value="{!password}"/>

</apex:pageBlockSection>

<apex:pageBlockButtons location="bottom">
<apex:commandButton value="Sign Up" action="{!register}"/>
<apex:commandButton value="Log in" action="{!getCustomer}"/>
<apex:commandButton value="Log in as manager" action="{!managerWorkflow}"/>

</apex:pageBlockButtons>

</apex:pageBlock>
</apex:form>
</apex:page>

<apex:page controller="ManagerWorkflowController" lightningStylesheets="true">

<apex:pageMessages ></apex:pageMessages>
<apex:form >
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<apex:pageBlock title="{!manager.Name} {!manager.Last Name__c}, your region is
{Iregion.Name}">
<apex:pageBlockSection columns="3">

<apex:outputText value="Gas rate per coub: {!region.Gas rate c} €"/>
<apex:outputText value="FElectricity rate per coub: {!region.Electricity rate c} €"/>
<apex:outputText value="Water rate per coub: {!region.Water rate c} €"/>

</apex:pageBlockSection>

<apex:pageBlockButtons location="top">
<apex:commandButton value="Change Region rates" action="{!changeRates}"/>
<apex:commandButton value="Change Monthly Payments" action="{!updateMonthlyPayment}"/>
<apex:commandButton value="Show users History" action="{!usersPaymentHistory}"/>
<apex:commandButton value="Show all users" action="{!viewAllUsers}"/>

</apex:pageBlockButtons>

</apex:pageBlock>
</apex:form>
</apex:page>

<apex:page controller="PaymentHistoryController" lightningStylesheets="true">
<apex:messages />
<apex:form >
<apex:pageBlock title="Check your payments {!user.Name} {luser.Last Name__c}">
<apex:pageBlockTable value="{!payments}" var="payment">
<apex:column value="{!payment.CreatedDate}"/>
<apex:column value="{!payment.Name}"/>
<apex:column value="{Ipayment.Paid_Price__c}"/>
<apex:column value="{!payment.Remain_Debt__c}"/>
<apex:column value="{!payment.byManager__c}"/>
</apex:pageBlockTable>
<apex:pageBlockButtons location="top">
<apex:commandButton value="Back" action="{!back}"/>
</apex:pageBlockButtons>
</apex:pageBlock>
</apex:form>
</apex:page>

<apex:page controller="PaymentController” lightningStylesheets="true">
<apex:pageMessages ></apex:pageMessages>
<apex:form >
<apex:pageBlock title="Pay your debts with comfort">
<apex:pageBlockSection columns="1">

<apex:inputText label="Sum of payment" value="{!paidPrice}"/>
</apex:pageBlockSection>

<apex:pageBlockButtons >
<apex:commandButton value="Pay" action="{!createPayment}"/>
<apex:commandButton value="Cancel" action="{!cancel}"/>
</apex:pageBlockButtons>
</apex:pageBlock>
</apex:form>
</apex:page>

<apex:page controller="RegisterController" lightningStylesheets="true">
<apex:pageMessages ></apex:pageMessages>
<apex:form >
<apex:pageBlock title="Register your new personal account">
<apex:pageBlockSection columns="2">
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<apex:inputField label="Name: " value="{'user.Name}"/>
<apex:inputField label="Last Name: " value="{!user.Last_Name__c}"/>
<apex:inputField label="Email: " value="{!user.Email__c}"/>
<apex:selectList label="Choose your address: " value="{!user.Address__c}" size="1"
required="true">
<apex:selectOptions value="{!addresses}"/>
</apex:selectList>

</apex:pageBlockSection>
<apex:pageBlockSection columns="1">
<apex:inputSecret label="Account password: " value="{!user.Password__c}"/>
<apex:inputSecret label="Repeat your password" value="{!repeatPasswordlnput}"/>
</apex:pageBlockSection>

<apex:pageBlockButtons location="bottom">
<apex:commandButton value="Create account" action="{!createNewUser}"/>
</apex:pageBlockButtons>
</apex:pageBlock>
</apex:form>
</apex:page>

<apex:page controller="UpdateMetersController" lightningStylesheets="true">
<apex:pageMessages ></apex:pageMessages>
<apex:form >
<apex:pageBlock title="{luser.Name} {!user.Last Name__c}">
<apex:pageBlockSection columns="3">
<apex:inputField required="true" label="Gas: " value="{luser.Gas_meters_reading__c}"/>
<apex:inputField required="true" label="Electricity: "
value="{!user.Electricity_meters_reading__c}"/>
<apex:inputField required="true" label="Water: " value="{'user.Water_meters_reading__c}"/>
</apex:pageBlockSection>
<apex:pageBlockButtons location="bottom">
<apex:commandButton value="Save" action="{!save}"/>
</apex:pageBlockButtons>
</apex:pageBlock>
</apex:form>
</apex:page>

<apex:page controller="UserWorkflowController" action="{'updateUser}" lightningStylesheets="true">
<apex:pageMessages ></apex:pageMessages>
<apex:form >
<apex:pageBlock title="{'user.Name} {!user.Last Name__c}">

<apex:pageBlockSection columns="3">
<apex:outputText label="Gas rate per coub: " value="{!region.Gas_rate c} €"/>
<apex:outputText label="Electricity rate per coub: " value="{!region.Electricity rate c} €"/>
<apex:outputText label="Water rate per coub: " value="{!region.Water rate c} €"/>

<apex:outputText label="Your gas readings: " value="{!user.Gas_meters_reading__c}"/>

<apex:outputText label="Your electricity readings: " value="{!'user.Electricity_meters_reading__c}"/>

<apex:outputText label="Your water readings: " value="{!user.Water_meters_reading__c}"/>

<apex:outputText label="YYour gas debt: " value="{!gasDebt} €"/>
<apex:outputText label="Your electricity debt: " value="{!electricityDebt} €"/>
<apex:outputText label="Your water debt: " value="{!waterDebt} €"/>

<apex:outputText label="Address: " value="{luser.Address__r.Name}"/>
<apex:outputText label="Region: " value="{!region.Name}"/>
<apex:outputText label="Your summary debt for that month: "

value="{!IF(user.Summary_debt_for_current_month__c = null, 0.00, user.Summary_debt_for_current_month__c)}"/>
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<apex:outputText label="Last time you pay in " value="{!paymentObject.Name}"/>
<apex:outputText label="You paid: " value="{!paymentObject.Paid_Price_ c}"/>
<apex:outputText label=""Your summary debt for all time: " value="{luser.Summary_debt c}"/>

</apex:pageBlockSection>
<apex:pageBlockButtons location="top">

<apex:commandButton value="Update Your Meters" action="{!toUpdateMeters}"/>

<apex:commandButton value="Change your address" action="{!toChangeAddress}"/>

<apex:commandButton value="Payment" action="{!payment}"/>

<apex:commandButton value="Contact your manager" action="{!contactManager}"/>

<apex:commandButton value="Payment history" action="{!paymentHistory}"/>
</apex:pageBlockButtons>

</apex:pageBlock>
</apex:form>
</apex:page>

<apex:page controller="ViewAllUsersForAreaController" lightningStylesheets="true">
<apex:pageMessages ></apex:pageMessages>
<apex:form >
<apex:pageBlock title="View all your users below">
<apex:pageBlockTable value="{!regionUsers}" var="user">
<apex:column value="{luser.Name} {!user.Last Name__c}"/>
</apex:pageBlockTable>
<apex:pageBlockButtons location="top">
<apex:commandButton value="Back" action="{!back}"/>
</apex:pageBlockButtons>
</apex:pageBlock>
</apex:form>
</apex:page>

<?xml version="1.0" encoding="UTF-8"?>

<CustomSite xmlIns="http://soap.sforce.com/2006/04/metadata">
<active>true</active>
<allowHomePage>false</allowHomePage>
<allowStandard AnswersPages>false</allowStandard AnswersPages>
<allowStandardldeasPages>false</allowStandardldeasPages>
<allowStandardLookups>false</allowStandardLookups>
<allowStandardPortalPages>true</allowStandardPortalPages>
<allowStandardSearch>false</allowStandardSearch>
<authorizationRequiredPage>Unauthorized</authorizationRequiredPage>
<bandwidthExceededPage>BandwidthExceeded</bandwidthExceededPage>
<browserXssProtection>true</browserXssProtection>
<clickjackProtectionLevel>AllowAllFraming</clickjackProtectionLevel>
<contentSniffingProtection>true</contentSniffingProtection>
<cspUpgradelnsecureRequests>true</cspUpgradelnsecureRequests>
<description>page for managing your communal services</description>
<enableAuraRequests>true</enableAuraRequests>
<fileNotFoundPage>FileNotFound</fileNotFoundPage>
<genericErrorPage>Exception</genericErrorPage>
<inMaintenancePage>InMaintenance</inMaintenancePage>
<inactivelndexPage>InMaintenance</inactivelndexPage>
<indexPage>LoginPage</indexPage>
<masterLabel>Easy To Pay</masterLabel>
<referrerPolicyOriginWhenCrossOrigin>true</referrerPolicyOriginWWhenCrossOrigin>
<requireHttps>true</requireHttps>
<requirelnsecurePortal Access>false</requirelnsecurePortal Access>
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<siteAdmin>oleksii.ilin@alexinc.com</siteAdmin>
<siteGuestRecordDefaultOwner>oleksii.ilin@alexinc.com</siteGuestRecordDefaultOwner>
<siteTemplate>SiteTemplate</siteTemplate>
<siteType>Visualforce</siteType>
<subdomain>payyourservice-developer-edition</subdomain>

</CustomSite>

trigger LimitDebtTrigger on Customer__c (after update, after insert) {
if (Trigger.new.isEmpty()==false) {
for (Customer__c user : Trigger.new) {
if (user.Summary_debt ¢ >=7500.00) {

Address ¢ address = [SELECT Region__c,

(SELECT Email__c
FROM Customers__r
WHERE isManager__c = true
LIMIT 1)

FROM Address ¢

WHERE Id = :user.Address__ ¢

LIMIT 1];

String managerEmail = address.Customers__ r[0].Email__c;

Messaging.SingleEmailMessage email = new Messaging.SingleEmailMessage();
email.toAddresses = new String[]{managerEmail};

email.setSubject('Debt limit has reached");

email.optOutPolicy = 'FILTER';

email.plainTextBody = user.Name+' '+ user.Last_ Name__c + " has reached his/her debt limit\n'+

'Hi! Now his/her summary debt is: '+tuser.Summary debt c+' €\n'+

"You must make him/her pay as fast as it possible or we will find him/her... They won\' like that.\n'+
'Use that email to contact customer '+user.Email__c+'\n'+

‘Best regards,\n'+

‘Evil corporation’;

Messaging.SingleEmailMessage[] messages = new List<Messaging.SingleEmailMessage> {email};
Messaging.sendEmail(messages);
}
}
}

¥

<?xml version="1.0" encoding="UTF-8"?>
<Workflow xmlns="http://soap.sforce.com/2006/04/metadata">
<alerts>
<fullName>Limit_Email</fullName>
<description>Send when debt limit reached</description>
<protected>false</protected>
<recipients>
<field>Email__c</field>
<type>email</type>
</recipients>
<senderType>CurrentUser</senderType>
<template>unfiled$public/Limit_Template</template>
</alerts>
</Workflow>

<?xml version="1.0" encoding="UTF-8"?>

<CustomField xmIns="http://soap.sforce.com/2006/04/metadata">
<fullName>Region__c</fullName>
<deleteConstraint>SetNull</deleteConstraint>
<externalld>false</externalld>
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<label>Region</label>
<referenceTo>Region__c</referenceTo>
<relationshipLabel>Addresses</relationshipLabel>
<relationshipName>Addresses</relationshipName>
<required>false</required>
<trackTrending>false</trackTrending>
<type>Lookup</type>

</CustomField>

<?xml version="1.0" encoding="UTF-8"?>
<CustomObject xmlns="http://soap.sforce.com/2006/04/metadata">

<actionOverrides>
<actionName>Accept</actionName>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>Accept</actionName>
<formFactor>Large</formFactor>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>Accept</actionName>
<formFactor>Small</formFactor>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>CancelEdit</actionName>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>CancelEdit</actionName>
<formFactor>Large</formFactor>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>CancelEdit</actionName>
<formFactor>Small</formFactor>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>Clone</actionName>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>Clone</actionName>
<formFactor>Large</formFactor>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>Clone</actionName>
<formFactor>Small</formFactor>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>Delete</actionName>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>Delete</actionName>
<formFactor>Large</formFactor>
<type>Default</type>

</actionOverrides>

<actionOverrides>
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<actionName>Delete</actionName>
<formFactor>Small</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>Edit</actionName>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>Edit</actionName>
<formFactor>Large</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>Edit</actionName>
<formFactor>Small</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>List</actionName>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>List</actionName>
<formFactor>Large</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>List</actionName>
<formFactor>Small</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>New</actionName>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>New</actionName>
<formFactor>Large</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>New</actionName>
<formFactor>Small</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>SaveEdit</actionName>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>SaveEdit</actionName>
<formFactor>Large</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>SaveEdit</actionName>
<formFactor>Small</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>Tab</actionName>
<type>Default</type>



</actionOverrides>

<actionOverrides>
<actionName>Tab</actionName>
<formFactor>Large</formFactor>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>Tab</actionName>
<formFactor>Small</formFactor>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>View</actionName>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>View</actionName>
<formFactor>Large</formFactor>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>View</actionName>
<formFactor>Small</formFactor>
<type>Default</type>

</actionOverrides>

<allowlInChatterGroups>false</allowInChatterGroups>

<compactLayoutAssignment>SY STEM</compactLayoutAssignment>

<deploymentStatus>Deployed</deploymentStatus>

<enableActivities>false</enableActivities>

<enableBulkApi>true</enableBulkApi>

<enableFeeds>false</enableFeeds>

<enableHistory>false</enableHistory>

<enableLicensing>false</enableLicensing>

<enableReports>false</enableReports>

<enableSearch>true</enableSearch>

<enableSharing>true</enableSharing>

<enableStreamingApi>true</enableStreamingApi>

<label>Address</label>

<nameField>
<label>Address Name</label>
<type>Text</type>

</nameField>

<pluralLabel>Addresses</pluralLabel>

<searchLayouts/>

<sharingModel>ReadWrite</sharingModel>

<visibility>Public</visibility>

</CustomObject>

<?xml version="1.0" encoding="UTF-8"?>

<CustomField xmIns="http://soap.sforce.com/2006/04/metadata">
<fullName>Address__c</fullName>
<deleteConstraint>Restrict</deleteConstraint>
<externalld>false</externalld>
<label>Address</label>
<referenceTo>Address__c</referenceTo>
<relationshipLabel>Customers</relationshipLabel>
<relationshipName>Customers</relationshipName>
<required>true</required>
<trackTrending>false</trackTrending>
<type>Lookup</type>

</CustomField>

<?xml version="1.0" encoding="UTF-8"?>
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<CustomField xmIns="http://soap.sforce.com/2006/04/metadata">
<fullName>Electricity _meters_reading__c</fullName>
<defaultValue>0</defaultValue>
<externalld>false</externalld>
<label>Electricity meters reading</label>
<precision>18</precision>
<required>false</required>
<scale>2</scale>
<trackTrending>false</trackTrending>
<type>Number</type>
<unique>false</unique>

</CustomField>

<?xml version="1.0" encoding="UTF-8"?>

<CustomField xmIns="http://soap.sforce.com/2006/04/metadata">
<fullName>Email__c</fullName>
<caseSensitive>true</caseSensitive>
<externalld>true</externalld>
<label>Email</label>
<required>true</required>
<trackTrending>false</trackTrending>
<type>Email</type>
<unique>true</unique>

</CustomField>

<?xml version="1.0" encoding="UTF-8"?>

<CustomField xmIns="http://soap.sforce.com/2006/04/metadata">
<fullName>Gas_meters_reading__c</fullName>
<defaultVValue>0</defaultValue>
<externalld>false</externalld>
<label>Gas meters reading</label>
<precision>18</precision>
<required>false</required>
<scale>2</scale>
<trackTrending>false</trackTrending>
<type>Number</type>
<unique>false</unique>

</CustomField>

<?xml version="1.0" encoding="UTF-8"?>

<CustomField xmIns="http://soap.sforce.com/2006/04/metadata">
<fullName>isManager__c</fullName>
<defaultValue>false</defaultValue>
<externalld>false</externalld>
<label>isManager</label>
<trackTrending>false</trackTrending>
<type>Checkbox</type>

</CustomField>

<?xml version="1.0" encoding="UTF-8"?>

<CustomField xmIns="http://soap.sforce.com/2006/04/metadata">
<fullName>Last_Name__c</fullName>
<externalld>false</externalld>
<label>Last Name</label>
<length>80</length>
<required>true</required>
<trackTrending>false</trackTrending>
<type>Text</type>
<unique>false</unique>

</CustomField>

<?xml version="1.0" encoding="UTF-8"?>
<CustomField xmIns="http://soap.sforce.com/2006/04/metadata">
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<fullName>Password__c</fullName>
<externalld>false</externalld>
<label>Password</label>
<length>250</length>
<required>true</required>
<trackTrending>false</trackTrending>
<type>Text</type>
<unique>false</unique>
</CustomField>

<?xml version="1.0" encoding="UTF-8"?>

<CustomField xmIns="http://soap.sforce.com/2006/04/metadata">
<fullName>Phone__c</fullName>
<externalld>false</externalld>
<label>Phone</label>
<required>false</required>
<trackTrending>false</trackTrending>
<type>Phone</type>

</CustomField>

<?xml version="1.0" encoding="UTF-8"?>

<CustomField xmIns="http://soap.sforce.com/2006/04/metadata">
<fullName>Summary_debt__c</fullName>
<externalld>false</externalld>
<formula>Summary_debt_for_current_month__c</formula>
<formulaTreatBlanksAs>BlankAsZero</formulaTreatBlanksAs>
<label>Summary debt</label>
<precision>18</precision>
<required>false</required>
<scale>2</scale>
<trackTrending>false</trackTrending>
<type>Currency</type>

</CustomField>

<?xml version="1.0" encoding="UTF-8"?>

<CustomField xmIns="http://soap.sforce.com/2006/04/metadata">
<fullName>Summary_debt_for_current_month__c</fullName>
<externalld>false</externalld>
<label>Summary debt for current month</label>
<precision>18</precision>
<required>false</required>
<scale>2</scale>
<trackTrending>false</trackTrending>
<type>Currency</type>

</CustomField>

<?xml version="1.0" encoding="UTF-8"?>

<CustomField xmIns="http://soap.sforce.com/2006/04/metadata">
<fullName>Water_meters_reading__c</fullName>
<defaultVValue>0</defaultValue>
<externalld>false</externalld>
<label>Water meters reading</label>
<precision>18</precision>
<required>false</required>
<scale>2</scale>
<trackTrending>false</trackTrending>
<type>Number</type>
<unique>false</unique>

</CustomField>

<?xml version="1.0" encoding="UTF-8"?>
<CustomObject xmlIns="http://soap.sforce.com/2006/04/metadata">
<actionOverrides>
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<actionName>Accept</actionName>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>Accept</actionName>
<formFactor>Large</formFactor>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>Accept</actionName>
<formFactor>Small</formFactor>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>CancelEdit</actionName>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>CancelEdit</actionName>
<formFactor>Large</formFactor>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>CancelEdit</actionName>
<formFactor>Small</formFactor>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>Clone</actionName>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>Clone</actionName>
<formFactor>Large</formFactor>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>Clone</actionName>
<formFactor>Small</formFactor>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>Delete</actionName>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>Delete</actionName>
<formFactor>Large</formFactor>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>Delete</actionName>
<formFactor>Small</formFactor>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>Edit</actionName>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>Edit</actionName>
<formFactor>Large</formFactor>
<type>Default</type>
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</actionOverrides>
<actionOverrides>
<actionName>Edit</actionName>
<formFactor>Small</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>List</actionName>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>List</actionName>
<formFactor>Large</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>List</actionName>
<formFactor>Small</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>New</actionName>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>New</actionName>
<formFactor>Large</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>New</actionName>
<formFactor>Small</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>SaveEdit</actionName>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>SaveEdit</actionName>
<formFactor>Large</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>SaveEdit</actionName>
<formFactor>Small</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>Tab</actionName>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>Tab</actionName>
<formFactor>Large</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>Tab</actionName>
<formFactor>Small</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
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<actionName>View</actionName>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>View</actionName>
<formFactor>Large</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>View</actionName>
<formFactor>Small</formFactor>
<type>Default</type>
</actionOverrides>
<allowInChatterGroups>false</allowlnChatterGroups>
<compactLayoutAssignment>SY STEM</compactLayoutAssignment>
<deploymentStatus>Deployed</deploymentStatus>
<enableActivities>false</enableActivities>
<enableBulkApi>true</enableBulkApi>
<enableFeeds>false</enableFeeds>
<enableHistory>false</enableHistory>
<enableLicensing>false</enableLicensing>
<enableReports>false</enableReports>
<enableSearch>true</enableSearch>
<enableSharing>true</enableSharing>
<enableStreamingApi>true</enableStreamingApi>
<label>Customer</label>
<nameField>
<label>First Name</label>
<type>Text</type>
</nameField>
<pluralLabel>Customers</pluralLabel>
<searchLayouts/>
<sharingModel>ReadWrite</sharingModel>
<visibility>Public</visibility>
</CustomObject>

<?xml version="1.0" encoding="UTF-8"?>
<CustomField xmIns="http://soap.sforce.com/2006/04/metadata">
<fullName>byManager__c</fullName>
<defaultVValue>false</defaultVValue>
<description>That field mean, that payment provided by manager.</description>
<externalld>false</externalld>
<label>byManager</label>
<trackTrending>false</trackTrending>
<type>Checkbox</type>
</CustomField>

<?xml version="1.0" encoding="UTF-8"?>

<CustomField xmIns="http://soap.sforce.com/2006/04/metadata">
<fullName>Paid_Price__c</fullName>
<externalld>false</externalld>
<label>Paid Price</label>
<precision>18</precision>
<required>true</required>
<scale>2</scale>
<trackTrending>false</trackTrending>
<type>Currency</type>

</CustomField>

<?xml version="1.0" encoding="UTF-8"?>

<CustomField xmIns="http://soap.sforce.com/2006/04/metadata">
<fullName>Remain_Debt__c</fullName>
<externalld>false</externalld>
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<formula>User__r.Summary_debt_for_current_month__c¢ - Paid_Price__c</formula>
<formulaTreatBlanksAs>BlankAsZero</formulaTreatBlanksAs>
<label>Remain Debt</label>
<precision>18</precision>
<required>false</required>
<scale>2</scale>
<trackTrending>false</trackTrending>
<type>Currency</type>
</CustomField>

<?xml version="1.0" encoding="UTF-8"?>

<CustomField xmIns="http://soap.sforce.com/2006/04/metadata">
<fullName>User__c</fullName>
<deleteConstraint>SetNull</deleteConstraint>
<externalld>false</externalld>
<label>User</label>
<referenceTo>Customer__c</referenceTo>
<relationshipLabel>Payments</relationshipLabel>
<relationshipName>Payments</relationshipName>
<required>false</required>
<trackTrending>false</trackTrending>
<type>Lookup</type>

</CustomField>

<?xml version="1.0" encoding="UTF-8"?>
<CustomObject xmlns="http://soap.sforce.com/2006/04/metadata”>

<actionOverrides>
<actionName>Accept</actionName>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>Accept</actionName>
<formFactor>Large</formFactor>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>Accept</actionName>
<formFactor>Small</formFactor>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>CancelEdit</actionName>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>CancelEdit</actionName>
<formFactor>Large</formFactor>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>CancelEdit</actionName>
<formFactor>Small</formFactor>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>Clone</actionName>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>Clone</actionName>
<formFactor>Large</formFactor>
<type>Default</type>

</actionOverrides>
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<actionOverrides>
<actionName>Clone</actionName>
<formFactor>Small</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>Delete</actionName>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>Delete</actionName>
<formFactor>Large</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>Delete</actionName>
<formFactor>Small</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>Edit</actionName>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>Edit</actionName>
<formFactor>Large</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>Edit</actionName>
<formFactor>Small</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>List</actionName>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>List</actionName>
<formFactor>Large</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>List</actionName>
<formFactor>Small</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>New</actionName>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>New</actionName>
<formFactor>Large</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>New</actionName>
<formFactor>Small</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>

<actionName>SaveEdit</actionName>
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<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>SaveEdit</actionName>
<formFactor>Large</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>SaveEdit</actionName>
<formFactor>Small</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>Tab</actionName>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>Tab</actionName>
<formFactor>Large</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>Tab</actionName>
<formFactor>Small</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>View</actionName>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>View</actionName>
<formFactor>Large</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>View</actionName>
<formFactor>Small</formFactor>
<type>Default</type>
</actionOverrides>
<allowlInChatterGroups>false</allowInChatterGroups>
<compactLayoutAssignment>SY STEM</compactLayoutAssignment>
<deploymentStatus>Deployed</deploymentStatus>
<enableActivities>false</enableActivities>
<enableBulkApi>true</enableBulkApi>
<enableFeeds>false</enableFeeds>
<enableHistory>false</enableHistory>
<enableLicensing>false</enableLicensing>
<enableReports>false</enableReports>
<enableSearch>true</enableSearch>
<enableSharing>true</enableSharing>
<enableStreamingApi>true</enableStreamingApi>
<label>Payment</label>
<nameField>
<displayFormat>{YYYY}HMM}-{0}</displayFormat>
<label>Payment Name</label>
<type>AutoNumber</type>
</nameField>
<pluralLabel>Payments</pluralLabel>
<searchLayouts/>
<sharingModel>ReadWrite</sharingModel>
<visibility>Public</visibility>
</CustomObject>
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<?xml version="1.0" encoding="UTF-8"?>

<CustomField xmIns="http://soap.sforce.com/2006/04/metadata">
<fullName>Electricity rate_c</fullName>
<externalld>false</externalld>
<label>Electricity rate</label>
<precision>18</precision>
<required>true</required>
<scale>2</scale>
<trackTrending>false</trackTrending>
<type>Currency</type>

</CustomField>

<?xml version="1.0" encoding="UTF-8"?>

<CustomField xmIns="http://soap.sforce.com/2006/04/metadata">
<fullName>Gas_rate__c</fullName>
<externalld>false</externalld>
<label>Gas rate</label>
<precision>18</precision>
<required>true</required>
<scale>2</scale>
<trackTrending>false</trackTrending>
<type>Currency</type>

</CustomField>

<?xml version="1.0" encoding="UTF-8"?>

<CustomField xmIns="http://soap.sforce.com/2006/04/metadata">
<fullName>Water_rate__c</fullName>
<externalld>false</externalld>
<label>Water rate</label>
<precision>18</precision>
<required>true</required>
<scale>2</scale>
<trackTrending>false</trackTrending>
<type>Currency</type>

</CustomField>

<?xml version="1.0" encoding="UTF-8"?>
<CustomObject xmlIns="http://soap.sforce.com/2006/04/metadata">

<actionOverrides>
<actionName>Accept</actionName>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>Accept</actionName>
<formFactor>Large</formFactor>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>Accept</actionName>
<formFactor>Small</formFactor>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>CancelEdit</actionName>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>CancelEdit</actionName>
<formFactor>Large</formFactor>
<type>Default</type>

</actionOverrides>

<actionOverrides>
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<actionName>CancelEdit</actionName>

<formFactor>Small</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>Clone</actionName>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>Clone</actionName>
<formFactor>Large</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>Clone</actionName>
<formFactor>Small</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>Delete</actionName>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>Delete</actionName>
<formFactor>Large</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>Delete</actionName>
<formFactor>Small</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>Edit</actionName>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>Edit</actionName>
<formFactor>Large</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>Edit</actionName>
<formFactor>Small</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>List</actionName>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>List</actionName>
<formFactor>Large</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>List</actionName>
<formFactor>Small</formFactor>
<type>Default</type>
</actionOverrides>
<actionOverrides>
<actionName>New</actionName>
<type>Default</type>
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</actionOverrides>

<actionOverrides>
<actionName>New</actionName>
<formFactor>Large</formFactor>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>New</actionName>
<formFactor>Small</formFactor>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>SaveEdit</actionName>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>SaveEdit</actionName>
<formFactor>Large</formFactor>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>SaveEdit</actionName>
<formFactor>Small</formFactor>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>Tab</actionName>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>Tab</actionName>
<formFactor>Large</formFactor>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>Tab</actionName>
<formFactor>Small</formFactor>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>View</actionName>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>View</actionName>
<formFactor>Large</formFactor>
<type>Default</type>

</actionOverrides>

<actionOverrides>
<actionName>View</actionName>
<formFactor>Small</formFactor>
<type>Default</type>

</actionOverrides>

<allowInChatterGroups>false</allowInChatterGroups>

<compactLayoutAssignment>SY STEM</compactLayoutAssignment>

<deploymentStatus>Deployed</deploymentStatus>

<enableActivities>false</enableActivities>

<enableBulkApi>true</enableBulkApi>

<enableFeeds>false</enableFeeds>

<enableHistory>false</enableHistory>

<enableLicensing>false</enableLicensing>

<enableReports>false</enableReports>

<enableSearch>true</enableSearch>
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<enableSharing>true</enableSharing>
<enableStreamingApi>true</enableStreamingApi>
<label>Region</label>
<nameField>
<label>Region Name</label>
<type>Text</type>
</nameField>
<pluralLabel>Regions</pluralLabel>
<searchLayouts/>
<sharingModel>ReadWrite</sharingModel>
<visibility>Public</visibility>
</CustomObject>

<?xml version="1.0" encoding="UTF-8"?>
<ConnectedApp xmlns="http://soap.sforce.com/2006/04/metadata">
<contactEmail>oleksii.llin@sparkybit.com</contactEmail>
<label>Payment Access</label>
<oauthConfig>
<callbackUrI>https://access_token/oauth/success</callbackUrl>

<consumerKey>3MVG91BJr_0ZDQ4tV15NHF357DzIGSBI3Gu0fcthIPZbkjvXnb24sV7VIUGzdbzWgfalcMpxwXR.P
dgLwvXHg</consumerKey>
<isAdminApproved>false</isAdminApproved>
<scopes>Api</scopes>
<scopes>Web</scopes>
<scopes>Full</scopes>
<scopes>CustomApplications</scopes>
<scopes>RefreshToken</scopes>
</oauthConfig>
</Connected App>

VY upomy noaatky Oyiu BKazasid (aityiv 3 KOKHOTO po3auTy (aitioBoi
cuctemu. [loBHui1 nepenik ¢aitniB 31 3MICTOM 3HAXOIATHCS HA €JICKTPOHHOMY

HOCIEBI.
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