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[lepenik yMOBHUX MMO3HAYEHb

l.
2.

MoneyTrecker - Ha3Ba po3pobIeHOr0 Be03aCTOCYBaHHS.
API - inTepdeiic nporpamyBaHHsi 3acTOoCcyHKIB (Application Programming

Interface)

. JWT - dopmar Tokena mist nepenadi apreHTudikaniinoi iHpopmanii (JSON

Web Token)

DTO - 06’ext nepenayi nanux mix mapamu cucremu (Data Transfer Object)

. 1oC - mpunIun 1HBEpCii KepyBaHHS Uil KepyBaHHS 3ajexHocTIMu (Inversion

of Control)
DI - mexanizMm BapoBaikeHHs 3anexHocteit (Dependency Injection)
MVC - apxitektypuuii mabion «Mogenb-Ilomanns-Konrponep» (Model—

View-Controller)

. REST - apxitekTypHuil CTWIb MMOOYIOBH KJIIEHT-CEPBEPHOI B3a€EMOJIT

(Representational State Transfer)
HTML - moBa poO3MITKH TINEPTEKCTY ISl CTPYKTYpPYBaHHS BEO-CTOPIHOK

(HyperText Markup Language)

10. CSS - xackamni Tabnui ctwiiB ais obopmiieHHs iHTepdeticy (Cascading

Style Sheets)

11. JS / JavaScript - MoBa iporpaMmyBaHHS ISl 3a0€3ME€UEHHS IHTEPAKTUBHOCTI

Be0-3aCTOCYHKY

12. SQL - MoBa CTpyKTypOBaHHUX 3aIUTIB 10 pessiiiiHux 6a3 ganux (Structured

Query Language)

13. ORM - mexani3m 06'ekTHO-pensmiiiHoro BimoOpaxenns (Object-Relational

Mapping), Haripukiaz, Hibernate

14. BCrypt - anroput™ XenryBaHHS IAPOJIIB 13 MiIBUIIIEHUM PIBHEM Oe3MeKn

15. CrudRepository / JpaRepository - inTtepdeticu Spring Data JPA nns pobotu
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Beryn

JloBoJi yacTo y Momopokax ado MpU BEIECHHI CIUIBHOTO CIMEMHOTO OIOIKETY
JIOM 31ITOBXYIOTHCS 3 MOTPeOOI0 (pIKCyBaTH Ta AUIMTU BUTpaTu. Pyunuil oOmik,
Hanpuknana, y tabmuisgx Microsoft Excel He piako mpus3BoauTh 10 MIIyTaHWHM,
BTpaTu JaHUX a00 HEPO3YMIHHS, "XTO KOMY BUHEH 1 CKIJIbKH'".

Xoua BKe ICHYIOTh MEBHI LU(POBI pillIeHHs, Takl Ak Splitwise, BOHU HE 3aBXKIU
BPaxoOBYIOTh yC1 TOTpeOU KOPUCTYBauiB, 30KpeMa MOBTOPIOBAH1 BUTPATH, YACTKOBI
YM B1ICOTKOBI IMOAUIH, CIIPOILEHHSI OOProBUX 3000B's13aHb Ta 1HIIIT KOPUCHI (PYHKIII.
Tomy po3poOka mporpamu uisi yOpaBlliHHS CHIUIBHUMH BUTpAaTaMU € akTyaJbHUM
3aBJIaHHSM.

MeTtoro naHoi KypcoBoi poOOTH € CTBOPEHHS Be0-3aCTOCYBaHHS JI 3pyYHOTO
pO3MOALTY BHUTpAaT MIDK KOPHCTyBauaMH, SIKE€ CHPOIILYBaTUME KOHTPOJIb HaJ
CHIJILHUM OIOIKETOM.

3aBaaHHs KypcOBOi poOOTH:

1. IlpoBectu aHai3 cUCTEM-aHAJIOTIB, BUSABUTH X MepeBaru Ta HEAOMIKH.

2. CdopmymtoBatu GpyHKITIOHAIBHI BUMOTH 0 MallOyTHROTO 3aCTOCYBaHHS.

3. Po3poOutH apxiTekTypy Be03acCTOCyBaHHsI Ta CTPYKTypy 0a3u JaHMX;

4. PeanmizyBath OCHOBHI (YHKI[IOHAJIbHI MOJJIHUBOCTI CHCTEMH PO3IOALTY

BUTPAT.

5. IIpoBectu TeCTyBaHHS.

O0’eKTOM JOCTIKCHHS] MOXHA BBAXKaTH IPOIIEC CIUIBHOTO OOJIKY BHTpaT Ta
O0priB y MOOYTOBHX 1 TPYNOBUX CUTYAITiSX.

[IpenmeTom moCHIIKEHHS € IPOTrpamMHi 3aco0r aBTOMAaTH3aIlii BEJACHHS CIILJILHOTO
¢diHaHCOBOTO OOIIKY B MEXKax BeO-3aCTOCYBaHHS.

[IpakTruHe 3HAYEHHS OJIEPKAHUX PE3YNBTATIB MOJSATAE B PO3pO0IIl 3aCTOCYBAHHS,
[0 3MOXKE BUKOPHUCTOBYBATHUCH Y TIOBCSKICHHOMY JKUTTI - K y CIM’SIX, TaK 1 y
rpynax Jpy3iB, CTyACHTIB, Koijier. Lle 703BONHUTH CHpPOCTUTH KOHTPOJIL BHTPAT,
3MEHIIUTH HEMOPO3yMiHHS Y (PIHAHCOBUX MHUTAHHAX Ta 3POOUTHU MPOLEC BEACHHS

OIOIKETY NPO30PUM 1 3PYUHUM.



Jlist peanizaliii MPOEKTY MIAHYE€ThCS BUKOPUCTOBYBATH:

— Java 23 gk 0CHOBHY MOBY IporpamMyBaHHS JUIsl CEPBEPHOI JIOTIKH;

— Intelli] IDEA, cucrema 306upanus Maven ta GitHub sax BigmaneHuit
pPENo3UTOpIi;

— Spring Boot, Spring Security, Spring Scheduler, Spring Data JPA (Hibernate)
st nooynoBu backend-apxitexTypu;

— JWT nna aBropusaiiii;

— PostgreSQL sik pensiiitna 6aza 1aHux;

— MapStruct 1 DTO gyt opranizaritii nepegadi J1aHux;

— REST API six monens B3aeMo1ii M1k KJIIEHTOM 1 CEPBEPOM.



PO3JIJI 1 Ananiz npenmetHoi oonacTti. [TocTaHoBKa 3aBiaHHsl KypcoBOi poOOTH

1.1 Anani3 cydyacHOro CTaHy MUTAHHS Ta OOIPYHTYBAHHS TEMU

B cydacHOMYy CBIT1 JT¥0M YaCTO CTUKAIOTHCS 3 HEOOX1THICTIO CIIILHO BECTU 0OJIIK

KOIITIB - BiJl CIMEHHOTO OOKETY, JO TPYNOBHUX MOI3N0K, APYXKHIX 3yCTpiuei,

OIOIKETIB CTYAGHTCHKUX TpyH, TOI0. Taka cHiBmpaisl 3a3Bu4ail mependavae

HEPIBHOMIpPHI Ta HECUHXPOHI30BaH1 I'POILIOBI BUTPATH 3 OOKY UJIEHIB IIUX TPYII, 110

OPU3BOJIUTH JIO0 CKJIAJIHOT a00 HaBITh XaOTUYHOI cuctemMu Oopri. Cipodu BpydHY

BIJICTE)XYBAaTH 11 JaHl 3a JOMOMOTOI0 MarnepoBUX 3aMHCHUKIB a00 JIMCTYBaHb Yy

MCCCH/’KCpaxX € HC3PYUYHHUMU, HCC(I)GKTI/IBHI/IMI/I Ta iHO)Ii ITIOMUJIKOBHUMMU.

Lle 06ymoBMIIO MOSIBY ITUGPOBUX ITHCTPYMEHTIB, 1110 aBTOMATU3YIOThH O0JIIK BUTPAT,

po3paxyHOK 60priB Ta 6ananciB. OMHUM 13 HAWBIIOMIIIUX CEPBICIB MOMIOHOTO TUITY

€ Splitwise. [Ipote HaBITh 1€l CepBIC Mae psi 3HAYHUX 0OMeXeHb. barato HassBHUX

pIIIEHB:
1. He mATPUMYIOTH 3pYYHHUI PO3MOALT BUTPAT 32 BIICOTKAMHU a00 YaCTKaMU;
2. He MATPUMYIOTh NEPIOAMYHO MOBTOPIOBaHI BUTPATU (HAMPUKIAJ, MICIUHY
IJIaTy 3a OPEHY KHUTA);
3. He mATPUMYIOTH IPOTHO3YBaHHS a00 MJIaHyBaHHS BUTPAT;
4. HE BUKOHYIOTh aBTOMaTHYHOTO CIIPOIIECHHS OOPriB MK YJIC€HAMHU T'PYIIH;
5. Ha mpakTHIl € 0OMEeKEHUMH BEPCISIMH TUIATHUX CEPBICIB;
6. JOCTYIHI JIWIIIe KOPUCTyBauyaM MEBHUX MOB.

Ile Bka3zye Ha HEOOXITHICTH CIPOOM CTBOPUTH BJIacHE BeO-3aCTOCYBaHHS,

MPU3HAYCHE JJI BUPIIICHHS BUINE3a3HAYCHUX MPOOJIEM 1 Ta MOJETIIEHHS MPOIECY

CHUIBHOTO O0JIIKY KOIITIB.

1.2 Orrsx icCHYFOUHX aHaJIoTiB PO3pPOOKHU

Ha cywyacHomy nudpoBOMYy pUHKY ICHYE YMMAal0 MOOYJISPHUX MPOTpaM IJis

OOJIIKy CHUIbHUX BUTpAT, SIKI MPOMOHYIOTh (PYHKIIII pO3MOALIY BUTPAT, BEACHHS



OoproBux OanaHciB Ta (PIHAHCOBOI B3aeMOll MK KopucTyBadyaMu. HailOuibin
MOIIMPEHUMU PILICHHSIMHU B Lii cepi € Taki 3acTocyBaHHs, sk Splitwise, Settle Up,

Kittysplit, a Takox MeHI BifjoMi BapianTtu sk Billzer.

1.2.1 Splitwise

Splitwise [1] - oauH 13 HaOUIBII BIAOMUX CEPBICIB JJIS YIPABIIHHA CHUIBHUMU
BUTpaTaMH y CBiti, moctymnuii y Be® Bepcii Ta B GooglePlay, AppStore. Horo
OCHOBHOIO TI€pEBarol0 € THY4YKl BaplaHTU PO3MOAULY BUTpAT, [0 JAIOTh 3MOTY
PIBHOMIPHO, Bpy4YHY a0o0 BICOTKOBUM METOAOM pPO3NOAUIMTH (HIHAHCOBI
3000B’s13aHHS. 3aCTOCYBAHHS TAaKOXK ONEPATHUBHO IMOKA3ye ICTOPIIO TPaH3AKIINA Ta
Hajae iHQopmamipo Tmnpo cymy Oopry MK ywyacHukamu. [ligTpumka
MYJIBTUBATFOTHOCTI JI03BOJISIE 3pYYHO 3a3HAYATH BATIOTY JUIsl KOKHOTO KOHKPETHOTO
iarexy. Cepesl 10AaTKOBUX (DYHKIIM - MOXIJIMBICTH MPUKpIMIeHHS (QoTtorpadiii
YeKkiB, JI0laBaHHS KOMEHTapiB Ta push-croBimeHHs npo HoBi Butparu. Cepen
HEJOJIKIB BapTO BiJ3HAYMTH BIJACYTHICTb OIIIM JJIsI HAJAINTYBaHHS PETYISIPHUX
BUTpAT, a TAKOXK 1HTETpallii 3 0aHKIBCbKUMH CUCTEMaMHU, 1110 YCKJIaAHIOE peasi3alliio
peanbHuX (piHAHCOBHX MepekasiB. OKpiM 1bOTO, JIOKAMI3AIliA 1 YKPaiHOMOBHUX
KOPHUCTYBa4iB 3aJIMIIAETHCS HETOCKOHAIOKW: YacTHHA I1HTepdency mnepekiaaeHa

HEHaJIe)KHUM YMHOM a00 30BCIM HE aJanToBaHa il YyKpaiHCbKY MOBY.

E |
% Dashibo, @Tests

£ car $50.00

Uil restaurant $63000 505

}) tea $40.00

Senvi Invite
— 1 breakfast $16000 553

4] diner $21000 570,

Pucynok 1.2.1. - IaTepdenc roJoBHOI CTOPIHKH BeO-cauTy « Splitwise»

1.2.2. Settle Up



Settle Up [2] - 3acTocyBaHHs, NpU3HAYEHE Hacammepes AJii BUKOPUCTAHHS Y
MOJOPOXKAX 1 JUIsl KOPOTKOCTPOKOBOTO OOMIKY cHibHMX BHUTpar. Opi€eHTOBaHE
nepeBakHO Ha MoOOUIbHI Tuiardopmu. IlepeBaramu 1i€i cuctemMu € mpocrta
OaratToMOBHa  JIOKaidi3allis, I[IBUJAKE JOJABAaHHSA BUTPAT 13 MOXJIMBICTIO
MPUKPITUVIEHHS YEK1B Ta HOTATKIB, @ TAKOXK 0a30Ba CTAaTUCTUKA, III0 MAE PO3LIUPEHHS
y miatHiil Bepcii. [HTepdenc cropinku BeG-cauTy MokHa oOayuTH Ha puc. 1.2.2.
HenonikamMu cucteMu € BIACYTHICTh MIATPUMKH MOBTOPIOBAHHUX BUTPAT, a TaKOXK
(GyHKIIIS pegaryBaHHs TpaH3aKIliH, 10 ICHYe 0e3 JKOIHOT Mo3Ha4yKu “3MiHeHo0”. Lle
MOJKE€ MTPUBECTH J0 HEAOOPOUECHOTO BUKOPUCTAHHS MPOTPaMHu.

g’ Settle Up de rpiani Npesai

Hein
20025 it

Tpanzarui

+  Moyame TpaHEaHuUie

Pucynok 1.2.2. - Inrepdenc ronoBHOiI cTopiHKH BeO-cauTy «Settle Up»
1.2.3. Kittysplit

Kittysplit [3] - MakcuMalbHO CIpOIIEHUH BeO-cepBiC, MO HE IMOTpedye
peectpaiii. Opi€eHTOBaHHM MEPEBaKHO HA KOPOTKOYACHI MOMIT (BEUipKH, MOT3NKH),
gyepes 11e Mae mpoTuid iHTtepdeiic Tta oOMexeHuil Hablp QyHKIiH, TOOTO Hemae
PETYISPHUX BUTPAT, JETATHHOT AHAITUKY Ta IporHo3yBanHs. [Ipote cruary 6opry
MOJKHA HE TMPOCTO 3amucaTH y 3aCTOCYBaHHS, a ¥ omIaTUTH 4epe3 cam Kittysplit.
CraHoMm Ha 3apa3 € MOXKJIUBICTH OIuIaTh 3a gomomoroto PayPal. Cumin 3ayBaxkuTw,

10 B IIiif CHCTEMI MOBHICTIO BIZICYTHS MIATPUMKA YKPaiHCHKOi MOBH.

10



Add Bxpense

groug &780.00
51 o B258.33
2150.00

214834

Pucynok 1.2.3. - [atepdenc ronoBHoi ctopinku Bed-cauTy « Kittysplity
OTxe BHXOASYM 3 HABEJACHOTO TOPIBHSHHS, Yy CEpBicax, IO BXKE ICHYIOTh,

BIJICYTH1 OKpeMi (YHKIIIi, O/IeH MPOAYKT HE MOEIHYE MPOCTOTY, JIOKATI3allllo Ta

aHAJITUYHY CKJIaa0By. [IopiBHSAHHS cUCTEM aHaNOriB HaBeaeHO B Tabmui 1.2.1.

TIaTHIN Bepcii

TJIaTHIN Bepcii

Kpurepiii Splitwise SettleUp Kittysplit
PiBHOMIpHUH, HasiBHO HasiBHUU HassBHUUT
HEPIBHOMIPHUM Ta
BiJICOTKOBUI PO3ITOILIT
AmHaiTHKa BUTpar HasBHO Y HasBHO Y HasIBHO Y

TJIaTHIN Bepcii

BUTpPAT

TUTaTHIN Bepcii

TUTaTHINA Bepcii

[ToBTOpIOBaHI BUTpATH BiJICYyTHBO HasBHO Y BiJICYTHBO
TUTaTHIN Bepcii

Crnpormenns 00pris HasIBHO HasiBHO HasiBHO

[Iporno3yBanHs HasIBHO y HAsIBHO y BiJICYTHBO




Jlokamnizaris YaCTKOBO YaCTKOBO BIJICYTHBO

(YkpaiHcbka MOBa) HasBHO HasiBHO

JHoctyn 6e3 peecTparlii BIJICYTHBO BIJICYTHBO HasiBHO

Tabmuis 1.2.1 - TaGnuis NOPIBHAHHS aHAJIOTIB PO3POOIIOBAHOTO BEO-CauTy

1.3 IlocTanoBka 3aaui
[Ticas omisany ICHYIOUMX aHAJIOTIB pO3pOOKM Ta aHaji3y MmoTped KOpHUCTyBauiB
OyJl0 OKpecCJeHO 3aBJaHHs CTBOPUTU 3pydHe, OararoQyHKIliOHAJIbHE BeO-
3aCTOCYBaHHS IS PO3MOAUTY Ta KOHTPONIO CIHUTPHUX BHUTpPAT, SKE TOBHUHHO
HaJaBaTH KOPUCTYBauyaM TaKli OCHOBH1 (DYHKIIOHATbH1 MOYJIHBOCTI:
1. CrBOpEHHS rpyI YYaCHHKIB.
3acTtocyBaHHS TIOBUHHO [IO3BOJISITH KOPHCTyBayaM CTBOPIOBATH HEOOMEKEHY
KUTBKICTB TPYII 13 BUBHAYEHHSM iX Ha3B.
2. JlomaBanHs BUTpaT 13 pi3HUMH BapiaHTaMu po3noniny. KopucryBauam
JOCTYITHE J0AaBaHHS BUTPAT MO PO3MOLIaM:
- PIBHOMIpHHMI (CyMa TpaH3aKIlii JUTMTHCS aBTOMaTHYHO IMOPIBHO);
- HEpIBHOMIpHUM (CyMa TpaH3akIilii Bpy4YHY BHU3HAYAETHCSH JUISI KOXKHOTO
YYaCHUKA);
- BIJICOTKOBUH (CyMa TpaH3aKIIii JUTUTHCS MK YYaCHUKAMU 32 BBEJICHUMH
BiJICOTKOBUMH BKJIAJIAMH).
3. ABToMaru4He OOUMCIICHHS OOPTriB Ta 3aJMIIKIB, SIK OCOOUCTUX TaK 1 TPYIH.
Cucrema aBTOMaTHYHO PO3PAXOBYE 1 MUTTEBO BioOpaxkae, XT0 KOMY 1 SIKY CyMYy
BHUHEH IICJIS KOYKHO1 TOJTaHOT BUTPATH.
4. Ilepermsia iHAMBITYyaTbHOTO OallaHCy YYaCHUKA.
Koxken ywacHuk moBWHEH OaynTh BIacHWUW OallaHC: CKUTBKM BiH BHUTPATHUB,
CKUTBKM WOMYy BHWHHI 1HII Ta CKUIBKA BiH BWHEH IHIIMM Y4YaCHUKaM
KOHKPETHO1 TPYIIH.

5. CunpolieHHs 60pris.
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3acTOoCyBaHHS TMOBUHHO aBTOMAaTUYHO MIHIMI3yBaTH KUIBKICTh HEOOXITHHUX
nepeKasiB MK YHaCHUKAMHU.

6. IliaTprMKa NOBTOPIOBAaHUX BUTpAT.

3acTocyBaHHS Ma€ JO3BOJISITH KOPUCTYBadaM 3aJlaBaTH PETYAspHI BUTpATH 3
NEeBHUM TepiosioM (piK, MICAIb, THXKACHB), [0 aBTOMAaTUYHO JIOAAIOTHCS 10
TpaH3aKIIIH.

7. AmnHaniTHKa Ta CTaTUCTUKA BUTPAT.

KopucrtyBaui MOBMHHI MaTH MOJIMBICTb MEpErvISAaTH ICTOPII0 Ta aHAJIITUKY
BJIIACHUX BUTpAT.

8. IlpornosyBaHHs MailOyTHIX BUTpaT.

[Ipu nonmaBaHH1 BUTpAT, 3aCTOCYBaHHS Ma€ MPOMOHYBATHM MEBHI Kareropii Ha
OCHOBI aHaJII3y MONEPEIHIX TIaTexKIB.

9. Peectpaiiiss KOpUCTYBayiB

3acTtocyBaHHS IOBUHHO MaTyu 3MOT'y 3aiaM’sITOBYBaTH KOPUCTYBayiB Ta 3aXUIaTH

iH(pOopMaIliio 3a IOMOMOTO0I0 ayTeHTH(IKaIlli, XeITyBaHHS TapOJIiB.
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PO3/IJI 2 TeopeTnuHi Bi1OMOCTI

2.1 Onuc Ta 0OrpyHTYBaHHS apXITEKTypH pO3pPOOIIOBAHOT CUCTEMU

[IpoextyBanusa BeO-3acTtocyBaHHs “MoneyTrecker” cnupaeTbcsi Ha KIIIEHT-
CepBepHY apXiTeKTypy (puc. 3.2), aKa MoAuIsie€ CUCTEMY Ha TPHU JIOT1YH1 PiBHI: KJII€HT
(inTepdeiic), cepep (00poOka yoriku) Ta 0a3a JaHUX (MEPCUCTEHTHICTH). Takuid
MIAX1] € CTaHJAPTOM JJI B€O-CHUCTEM 1 JI03BOJISIE PO3MOALIUTH BIAMOBIAAIBHICTD,
MaciTabyBaTH KOMIIOHEHTH Ta 130J110BaTH pu3uKu. KilieHTChKa yacTHHA BIAMOBIAAE
3a 0e3mocepe/HI0 B3a€EMOJII0 3 KOPUCTYBayeM, BioOpaxkeHHS 1H(opmalii Ta
00poOKy BBEICHHMX MJaHMX. Y Be03aCTOCYHKaxX BOHA 3a3BUYA peaizyeTbes
3acobamu HTML, CSS, JavaScript Ta 616110Texamu/ppeiiMBOpKaMu /1711 CTBOPEHHS
iHTepdeiiciB (Hanpukiaa, React, Vue, Angular, Bootstrap Tomo). [aTepdeiic He
NOBUHEH MICTUTH O13HEC-JIOTIKM, a JHIIe BIANPABIATA 3alldTH Ha cepBep 1
pearyBaTtu Ha oTpuMaHi Binnosiai. CepBepHa yacTHHA X 3a0e3neuye Oe3mocepeHe
BHUKOHAHHsI O13HEC-JIOTIKH (PO3paxXyHKH, MEPEBIPKHU, arperalii J1aHux), B3a€MOJIIO 3
0a30r0 JaHUX Ta reHepaliro Bignmosimed y ¢opmari JSON, XML tomo. [lus
peanizaniii cepBepHOi YaCTUHM 3a3BMYall BUKOPHCTOBYIOTh MOBHU MPOTrpaMyBaHHS
3aranpHOrO0 mnpu3HadeHHs (Java, Python, JavaScript (Node.js), PHP Ttomo) Ta
BinnoBiAH1 (perimBopku (Spring, Django, Express, Laravel). 3a momomororo
nporokony B3aemonii - REST API (GET, POST, PUT / PATCH, DELETE...) #ine
B3a€EMOJIISl KITIEHTA Ta CepBepa, 10 IPYHTyeThesl Ha BukopuctanHi HTTP-3anutiB 1

CTaTUYHUX MapIIPYTiB.

T
N[
I

Client Server Database

Pucynok 3.2. - KiieHT-cepBepHa apXiTeKkTypa
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Ha piBHi peanizaliii 3acTOCYHKY JIOT14HA CTPYKTypa 06a3yeThbes Ha madioni MVC
(Model-View-Controller). 3a nonomoroto MVC MokHa 4ITKO PO3AUTUTH OOOB'SI3KHU:
MOJIEJI ONIEPYIOTh JAaHUMU, IIPECTABICHHS BIANOBIAA€E 3a IHTep(Eelc, KOHTPOJIEPH -
3a MapuipyTusaiiio 3anuTiB. Hampukmaa, Mopmenb peami3yeTbCs y BHUIISIAL
cytHocteit User, Group To110, 1 BOHM OB’ s13aH1 3 0a3010 JaHux uepes Spring Data
JPA. 3a npencrasnenns BinnosigaoTh guHamiuni HTML-cropinku 3 JavaScript Ta
Fetch API. Kontponep o6pobiasie HTTP-3anuTu kopucTyBaua, BUKJIMKAE BIIMOBIIHI
METOM CEPBICHOTO MIAPy Ta MOBEPTAE PE3YIIbTAT.

Taka CTpykTypa J03BOJIIE ITIATPUMYBAaTH MAacCIITA0OBAHICT 1  CIPOIIYE
tectyBaHHs. [IpoTe 11e Hakagae q01aTKOBI BUTPATH HA KOMYHIKAI[II0O MIXK IIapaMu
Ta Ha MIATPUMKY 3aCTOCYHKY, 00 3 "acoM Oyie 3pOoCTaTh CKJIAIHICTh JIOTIKH,
KUIbKICTh (DYHKIIIH. AJIBTEpHATUBHI MIAXOAHM, 30KpeMa MOHOJITHA CTPYKTypa Y
Bursani enuHoro PHP-pmomaTky He 103Boiisie BHHECTH KIIIEHT Ha MOOUIBHY
wiarpopmy B MailOytHhoMy. KpiM TOro, Baxkue BIpPOBAJAWTH HE3aJIEKHE
MaciTaOyBaHHsI GPOHTY i OekeHy. 3 1HIIOT CTOPOHM, IPSIMUM JTOCTYII KJIIEHTA 0
6a3u nanux yepe3 Firebase abo Supabase He 3a0e3nedye HaIEKHOTO KOHTPOIIO 32
BaIl1a1[i€10, OE3IMEKOI0 I O13HEC-JIOT1KOIO.

Takum yrtHOM, 0OpaHa apXiTEKTypa € KOMIPOMICOM MK IIPOCTOTOIO peai3allii Ta

THYYKICTIO MPU MacIITaOyBaHHI CUCTEMHU B MaOyTHBOMY.

2.2 AnropuTMmu CIipolieHHs 0OpriB MIXK y9aCHUKaMHU

Cucrema mepen0avae BU3HAYCHHS OOPTOBUX 3000B’s3aHh MK YYaCHHKaMHU Ha
OCHOBI 3/I1IICHEHUX BUTpPAT Ta iX YaCTOK Yy 3arajJlbHUX BUTparax. baiaHc KOKHOTO
KOpUCTYyBaya BU3HAYAETHCS SK PI3HUI MDK CyMOKO (DAaKTUYHO BUTPAYEHOTO 1
CyMOIO, SIKy BiH MaB OW BHECTH BIAMOBIAHO A0 OOpaHOTO CIOCOOY PO3IMOILTY.
3aBnaHHS CHPOIICHHS OOPTiB MOJSATAE B TOMY, 100 3MEHIITUTH KUTBKICTh IEPEKa3iB
Ta YHUKHYTH KPYTOBHX MEPEKa3iB.

[chytoTh HacTynHi miaxoau [4-6] (mopiBHSHHS HaBeAEHO B Ta0d. 2.2.1):
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XKaniOHuil anropuT™M - ITEPaTUBHO 3HAXOAUTHCA HAWOUIBIIMK OOpP>KHUK Ta
HalOUIBIINNA KPEAUTOP, MDK HUMH 3IHCHIOETHCA NEpeKa3 Ha MIHIMYM 13
aOCOMIOTHUX 3HaueHb iXHIX OanaHciB. LIMKI MNOBTOPIOETHCS, MOKU BCI
3QJIMIIKA HE CTaHyTh HYJbOBUMHU a00 OJU3BKUMU 10 HYJA (3 ypaxyBaHHSIM
noxuoOku okpyriienns). [puknan: npunmycrtumo A: -100 B: -50 C: +150, omxe:
A — C: 100, B — C: 50 maemo 2 TpaH3akxiii

[ToBHU# nepedip - nepeOuparoThes BC1 MOXKIIMBI BaplaHTH CIIPOLIEHHS OOPriB,
BUOUPAETHCS TOH, 1110 MIHIMI3Y€ KUIbKICTh TpaH3aKIIiil.

I'padoBuii minxig - 60pProsi BITHOCUHU NOJAIOTHCSA Y BUMVISII OPIEHTOBAHOTO
rpada, e By3Jd - yUacCHUKH, pedpa - 6opru. Takum 4MHOM 3HAXOIATHCS
KK, a oTxe B ipukiani: A — B (50), B — C (50), C — A (50) nukmu
JI03BOJIIIOTH AHYJTIOBAaTH OOPTH.

LP-ontumizamiss - Qopmamizaris 3amadi K JIHIHHOI MoAenl 3 IUUTIO
MIHIMI3yBaTH CyMy KUIBKOCTI Tiepeka3iB abo iX 3arajgpHy CyMy IIpU

JTOTpUMaHH1 0aJaHCOBUX OOMEKEHb.

Anroputm OnTumalnbeHic IBuaxox CkiaaHicTh [MpakTHyHicT
Th 151 b
Kaniouwmit He zapxmu| O(n?) [Ipocta y| MHusa
(Greedy) nae MiH. peamizarii HEBEJINKUX
KUTBKICTh CepBiCiB
TpaH3aKIIiHi
[lepebip Min. O(n!) CkiagHa, He
(Exhaustive KUTBKICTh norpeodye MPaKTUYHUM
search) TpaH3aKIIHA MaTeMaTu4HO1
MOJIENI
I'padosmii He zapxmu| O(nd) Cepenns y| MHus
(Cyclic nae MiH. peamizartii HEBEIINKUX
reduction) KUIBKICTD CEpBICIB
TpaH3aKIlIi
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LP- Mim. O(n*) CknanHa, Hns
ONTHUMI3allisl | KUIbKICTh norpeodye CKJIATHUX
TpaH3aKIiil mnpu MaTeMaTuyHoi | (piHAHCOBHUX
paBUJIbHIN MoJIel CHUCTEM
OCTaHOBIII
3ajaui

2.2.1 Tabnuus - [lopiBHSHHS aATOPUTMIB CIIPOLIEHHS OOPTriB

2.3 Knacudixariis BUTpaT i cnoco6iB po3noauty

Monens po3noniny 6e3nocepeHbo BIULIMBAE HA OOUMCIEHHS O0pry Ta OaslaHCIB.

1. PiBHOMIipHUH pO3MOALT - CTaHJAApTHA MOJEINb, JI€ CymMa BUTPATH AUTUTHCA
MOpiBHY MiX yciMa yuyacHHMKaMH. Ii mepeBara - NpOCTOTa, HENONIK -
BIJICYTHICTh THYYKOCTI.

2. Po3moxin 3a BiACOTKaMM - yYaCHUKH CIUIAUYIOTh y MPOMOPIISX, 3aJaHUX
BijicoTkamu. [IpoGiiema Takux mMojesnel moysirae B HEOOX1IHOCTI MEXaHI3MY
NEPEeBIPKU KOPEKTHOCTI BBEICHUX YACTOK.

3. HepiBHOMIpHMIA PO3MOAIT - KOPUCTYBaYM BPYYHY BBOMSATH CyMMY, IO
CrlaTMB TOM uW i1HmMUMK ywacHuK. [loTpiOHa aBTOMarWyHa TepeBipka Ha
PIBHICTh CyMU BBEJCHUX YACTHH O 3arajibHOi BUTPATH.

VY neskux BUMAJKaX TAKOXK BUKOPHUCTOBYIOTHCS:

1. ®ikcoBaHa cymMa - OAMH YydYacHUK Oepe ¢ikCOBaHYy 4YacCTHUHY, pEIITa -
PIBHOMIPHO;

2. lepapxiuna Mmozens - y ciM’1 6aTbku OepyTh OUTBIITY YACTUHY;

3. 30BHIIIHINA CIIOHCOP - OAWH YYaCHUK IMOBHICTIO TIOKPUBAE BUTPATY.

B nomarky peanizoBaHi iuiie Tpu Moziedi (piBHOMIPHHUI, PO3IOALT 32 BiZICOTKAMH,

HEPIBHOMIPHMIA) Yepe3 OJMH yHIBepCAIbHUI 1HTEp(EiiC CTBOPCHHS TPaH3aKIIIH, J¢e

KOPHUCTYBa4 MOK€ BUOpATH TUII PO3IMOALLY YEPE3 BUIAIaI0uUid CIIHCOK.
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PO3JIJI 3 Onuc peanizaiii mporpaMHOro mpoayKTa

3.1 Anauni3 TeXHIYHOTO 3aBJaHHs

Cnuparourich Ha aHaji3 po3MISHYTHX aHAJOrIB y po3auli 1.2 Ta meBHI moTpedu
KOpUCTYBaylB MOXKHa C(OpMyBaTd TEXHIYHE 3aBIAaHHS Ha CTBOPEHHS BeO-
3acrocyBaHHsi MoneyTrecker.

[linboBOIO aBauTOpicl0 € HedhopMmaabHI TPYyNU JAPYy3iB, KOJEI, CTYICHTIB Ta
poavHA. Maemo PI3HUX 3a CTaTTIO Ta BIKOM KOPHCTYBAyiB, 110 €IUHUM CIUIBHUM
MaroTh BEJICHHS CIUIHLHOTO OO/KETY BIOMa a0 Tij] 4ac MOJ0POKEH.

Tomy 10 3acTocyBaHHS JIOTIYHO BUCYHYTH Takl He(DYHKIIIOHATIbHI BUMOTH:
1. MakcuMainbHO HTYiITUBHMM 1HTEepdeiic 0e3 HarpoMaKEeHHS (QYHKITIH;
[arepdeiic kopucTyBaua Mae OyTH IHTYITUBHO 3pO3YMUIMM Ta a/IallTOBAHUM I
KOPUCTYBaYiB 3 PI3HUM JIOCBIJIOM KOPUCTYBAaHHS TEXHIKH.

2. CTiliKICTh 0 MOMWJIOK BBOJY KOPUCTYyBaya.

Bcei wmicii ayisi BBOMy KOpHCTyBaua TOBHMHHI Mard CTpory (QuibTpariito 3a

dbopmarom.
3. 3axuCT NEPCOHANBHUX TaHUX
O060B’s13k0Be MK(pyBaHHS MAPOJIIB 1 0OMEKEHHS BUIMMOCTI TPYI/BUTPAT JIUIIIES
st yaacHukiB. [lintpumka CORS, CSRF-3axucty 1 oOMeXeHb A0CTyIy 10
APT.

4. Bumoru A0 KJIi€HTa

CropiHka Mae 3aBaHTa)XKyBaTHUCh MEHINE HIK 3a 3 cexkyHau Ha 3G-3’eqHaHHI.

Makcumanbuuii po3mip JS-¢aiinis - He 6inbmie 300-400 k0.

Jlami KOHKpPETH3yeEMO OCHOBHI (YHKI[IOHAJIbHI BHMOTH JJIsl  peaizarii

3aCTOCYBaHHS:

1. CtBopeHHSs rpyn Ta ynpaBiiHHS YYaCHUKaAMU,
KopuctyBau Mae 3mory cTBOpUTH (DiHAHCOBY TpyIly, 3aJaTd i Ha3BYy,
3anpouryBaTd ab0 BUJANATH y4yacHUKIB. KoxkHa BuTpara Oyle Haliekatu

KOHKPETHIN rpymi.
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2. JlomaBaHHs BUTpAT 13 BKa3aHHSM IUIaTHUKA, CYMHU Ta CIOCO0yY MOJLy;

KopuctyBau Moke momaBaTh TpaH3aKIlii BKa3ylO4H, XTO 3A1MCHUB OILIATY,
NPUYHHY, Yac, CyMY Ta THIT PO3TOALTY BUTPATH.

3. IliaTpuMka piBHOTO, BiICOTKOBOI'O i HEPIBHOMIPHOIO MOJLTY BUTPAT;

Tpu Tunu poznoaury 0opry 3a0e3ne4nTh THYYHICTh CHCTEMH J0 PI3HUX CLEHApIiB
BUKOPHUCTAHHS.

4. OOuucnenHs 6opris, GopMyBaHHS IHAUBITYATHLHOTO OajlaHCy Ta CIPOILCHHS
O0priB;

Mae OyTu peasli3oBaHM MeEXaHi3M aBTOMAarWyHOro 3amucy Oopry, Horo
CIPOUIEHHS Ta BI0OpaXeHHs 0COOUCTOro 0ajaHCy KOpUCTyBaya.

5. TloBTOproBaHi BUTpATH;

BcranoBiieHHsT TPOBEICHHS TIEBHOTO TUIATEXKY 3 TIEPiOIOM, 1100 KOPUCTyBad HE
BBOJIMB OJTMH 1 TOM CaMMii 3aIUT JACKLTbKA pas3iB.

6. Ilepernsn icTopii BUTpaT;

MouBICTh OaUUTH CIIMCOK YCIX BUTpaAT y Tpymi 3 (UIBTpali€ro 3a JaToro,
IUTATHUKOM, Ha3BOIO.

Jlns po3mmpeHoi Bepeii BeO 3aCTOCYHKY Yy MEPCHEKTHBI MOXJIUBE JIOAaBaHHS
email-crioBileHHs Ta iHTEerpaiis 3 cepBicamu, Ha npukian, Google Calendar ta
IUIATDKHUMU IHCTpyMeHTamu, Ha npukiaj, Google Pay, Apple Pay. ¥V nepcnextusi
MOJKE€ TUTAaHYBATHCS PO3IMIUPEHHS (QYHKIIIOHATBLHOCTI Y BUIIISII MOOUTBHOTO JTOJIATKY
a6o0 PWA-Bepcii, mo 3yMOBIIO€ HEOOXIIHICTh MMIATPUMKHA MacIITaOOBaHOT

apXITEKTYpH.

3.2 OOrpyHTYBaHHS aNTOPUTMY W CTPYKTYPH MPOTpaMu

Po3poOka 3actocyBamns MoneyTrecker peanmisyeTscs  BIAMOBITHO 70
apxitektypHaoi mogeni MVC, po3risnayToi B po3aii 2.1 po6otu. AnroputM poOoTH
CUCTEMHU BHU3HAYAE€THCSI OCHOBHUMHU CIIEHAPISIMU BUKOPUCTAHHS, TaKUMH SK:

CTBOPEHHSI TPYyMH, JI0[aBaHHS BUTPATH, PO3MOALI BUTpATH, OOYUCIEHHS OOpriB,
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copouleHHss OopriB Ta mnorameHHs 3aboproBaHocti. (Cxema poOoTH BeO-

3aCTOCYBaHHS 300paxeHa Ha puc. 3.2.1.

Mepexig Ha ronoeHy
CTOPIHKY

Mepexig Ha cTOPiHKY | . | Mepexig Ha onucosy
MIATPHMKR N d CTOPIHKY

Yn
3APECCTPOBAHUA
KOpPUCTYEAY

Mepexin Ha CTOpIHKY
peecTpaLii

Tak

A

Bxig oo cuctemn

v

Bxig go ocoGucToro
kadiHeTy

Buxin 3 cHCTEMU

M € YYACHUKOM
rpynu

CTBOPEHHA rpynun

Mepxig 40 CTORIHKKM
YA
*

CTBOpEHHA T
noraleHHA BUTpaT

Mepernag Mepernag
BMTDAET Ta CTATUCTHEMN
Goprie rpynn rpymM

Pucynoxk 3.2.1 - Cxema po6oTu Be6-3aCTOCYBaHHS

Ha piBHi kiieHTa peanizoBaHo iHTEpQECc B3aeMOii KOPUCTYBaya i3 CHCTEMOIO 3
BukopuctanasiMm HTML, CSS i JavaScript, a takox 6i0miorexk Fetch API mms
acuHXpoHHOi B3aemonii 3 cepBepom. [llabmornni HTML-daitnmu 36epiratotecs y
TUPEKTOPil resources/templates, cTaii - y resources/static/css, a CKPUITH - Y
resources/static/js. 1 Bi1oOpaxkatoTbcs 3a gomnomororo  MVC-koHTponepis.

JIBOMOBHICTbH 3a0€31e4yeThCs 11a0JI0HaMu, 10 3HAXOAATECS Y messages.properties
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Ha piBHi cepBepa j1orika NpoeKTY OpraHi30BaHa y BUIVISII1 OKPEMHUX KOMIIOHEHTIB:
controller/, mo mictutb REST-koHTponepu nns B3aemonii uepe3 APl y ¢opmari
JSON; service/, 1m0 30epirae IHCTPYKII 100 O13HEC-JIOTIKK Ta 0OpOOKH 3auTIB;
repository/, mo 3abe3rneuye q0cTyn g0 0a3u gaHux Ha ocHOBl Spring Data JPA;
entity/ - MICTUTh Java-Kjiac, IO BiJMOBIAAIOTH TaOnUIsIM Oazu maHux. Jlis
30epiraHHsi JTaHMX BUKOPHUCTOBYEThCS peldliiiHa 0a3a manux PostgreSQL,
3’€IHaHHS 3 SIKOK HAJAIITOBYEThCS uepe3 dailn application.properties, pobora 3
Helo BiAOyBaeThesl yepe3 ¢peiimBopk Spring 1 BOyaoBany ORM dpeiimBopk
Hibernate.

VY Beb-3acTOCyBaHHI TAKOXK pealli30BaHl OCHOBHI MEXaH13MH 3aXHUCTY: XEIIYBaHHS
NapoliB i3 BUKOpHCTAaHHAM airoputmy BCrypt, oOMexxeHHS TOCTYIy 10 pecypciB
3a gomoMororw Spring Security Ta JWT-aBrentudikamii [7], mo peanizyeTbcsi B
security/. Jlns 3axWcTy BIiJ 30BHINIHIX arak 3actocoBaHo momituku CORS,
nepeBipky CSRF-TokeHiB Ta Bajifallio BXiJHUX JaHUX Ha CTOPOHI cepBepa.

Tox cucrema MoneyTrecker mnoOygoBaHa Ha TMNPUHIMUIIAX MOAYIBHOCTI,
pO3UIeHHST 00OB’SA3KIB Ta HE3aJIEKHOCTI KOMIIOHEHTIB, Yepe3 1€ MaeEMO THYYKY
OCHOBY Jisi PO3IIMPEHHS (YHKIIOHATY, MOBTOPHOIO BUKOPHCTAHHS KOOy Ta

HiATPUMKH B MaliOyTHHOMY.

3.3 OGrpyHTyBaHHs BUOOPY 3aC00IB PO3POOKH

Jnst  opranizamii mporiecy po3poOku  3actocyHkKy “MoneyTrecker” Oymo
BUKOPHUCTAHO HaOIp IHCTPYMEHTIB, IO 3a0€3MeUyIOTh CTPYKTYpOBaHY IOOYIOBY
MIPOEKTY, AaBTOMATU3AII110 301pKH, KOHTPOJIb BEPCiil Ta 3pyUHICTh Y MOACHHINA POOOTI

3 KOJOM.

3.3.1 [nctpymenTu po3poOku. IHTErpoBaHe cepenoBHIIE PO3POOKH

IntelliJ IDEA (JetBrains) [8] - ocHOBHE cepenoBuIie il po3pOOKH CEepBEPHOL
gactua Ha Java. [linTpumka Spring Boot, BOymoBaHi IHCTpyMEHTH JIsl pOOOTH 3
0a3zaMu 1aHUX, TECTYBaHHsI, 1€0ariHry Ta IHTErpaiis 3 CHCTEMOIO KOHTPOJIIO BEepCiii

J03BOTIIH €()EKTUBHO KEPyBaTH MPOEKTOM.
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Cucrema 30upanHs - Maven - IHCTPYMEHT AJii KEpyBaHHS 3aJIKHOCTIMU Ta
koHIryparii 30ipku. J[03BoJIsE€ IIEHTPaATI30BaHO BU3HAUUTHU O10J110TEKH, TUJIATIHM,
npod i1l cepelloBUIlla Ta aBTOMaru3yBaTu Kommunaiio. I[Ipore mpu 3pocranHi
npoekTy Maven MOXJIHBO OyJie yCKIaIHIOBATHCH 1 11€ BIIOOPA3UTHCS HA 301IbIIICHH
yacy 30upaHHs.

Git - cuctema KepyBaHHs BEpCIIMHU, 110 3a0€3Meuye ICTOPIIO 3MIH B MPOEKTI.

GitHub - BukopuctoByeTbes sk BiananeHe cxouule. Lle nano 3mory Ge3neyHo

30epiraTHl Koji, OpraHi30ByBaTH Pe3epBHE KOMIIOBAHHS

3.3.2 Bubip TexHonorii ais ceppepHoi yactunu (Backend)

CepBepHy yacTuHy BebO3acTocyHKy “MoneyTrecker” peanizoBaHO Ha OCHOBI
¢dpeitmBopky Spring Boot [9], axuii go3Boisie MBUAKO OylyBaTH MOIYIbHI Ta
MacmTabOBaHI  3aCTOCYHKM 3a  JIONOMOTOK  TOIEPEAHBO  HaJAIITOBAHUX
KOMITIOHEHTIB. OCHOBHMM KpHUTEpIEM BUOOpPY CTajO MparHEHHS 10 3MEHIIEHHS
KUIBKOCT1 IIa0JOHHOTO KOAY, IIeHTpaji3alii KoH}Irypamiii Ta aBTOMaTH3aIlii
ctBopeHHs: REST API.

Spring Boot 3abe3neuye 1HBEpCil0 KepyBaHHS, AaBTOMATUYHE CTBOPECHHS
KOH(QIrypamiii Ta MOZYIbHHH DO3IOILI 3aCTOCYHKY. MOro0 BHKOPHCTAHHS Ao
3MOTy peaiizyBaru 4iTky layered-apxiTekTypy: KoHTpoiepu, cepsicu, DTO, moneni
naHux. Spring Security oOpaHo st peamizamii aBreHTH(iKalii Ta aBTOpHU3aLii.
JlocTynm 1m0 3axWINEHWX EHJIOIHTIB peami3oBaHO 3a gornomoror JWT-tokeHis.
Spring Scheduler Bukopucrano mis peamizainii MOBTOPIOBAHMX BUTpaT -
ABTOMATUYHO CTBOPIOBAHUX TPAH3aKIlIH 13 3aJaHOr0 mepioguuHicTio. Ile crpomrye
BBCJICHHS IUKJIIYHUX BUTPAT, TAKUX K OpeHaa uu mianmucku. Spring Data JPA [10]
(Hibernate) 3actocoByeThes sik ORM-piBenb 411 poO6oTH 3 6a3oto manux. Bzaemomis
3 PostgreSQL[11] BizOyBaeThcsi depe3 pemno3uTopii, MO 3HIKYE KUTbKICTh SQL-
KOy Ta TIABHUIINYE y3TOMKEHICTh O13HEC-IOTIKH 3 MOmeuto AaHux. Xoda it JPA 3
Hibernate npuxoBye yactuny SQL-mipoiieciB, 1110 MOKe MPU3BECTH JO HEOUIKYBAaHUX
3anuTiB a00 MpoOIeM 13 MPOAYKTUBHICTIO TP CKJIAHIN arperaiii.

Po3rnsHyTi ansTepHaTHBH:
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— Node.js (Express) Mae HWXYMM MOPIC BXONY, ajieé BIACYTHICTH CTPOTOro
KOHTPAaKTy MDK IIapaMy 1 Oulbllla KUIBKICTh Py4yHOI KOH(irypauii (0e3
niatpumMku  [oC) poOuTh HOro MeEHI NPUAATHUM [JIsi MacTaOHOro
(b1HaHCOBOTO CEPBICY.

— Firebase - xmapHe pinieHHs 3 BOyJ0BaHOIO aBTEHTU(DIKaII€I0 Ta 023010 JaHUX,
aje He MIAXOAWUTH JJIS peajizailii CKJIaJHOI KaCTOMHOI JIOTIKM Ta MOBHICTIO
3asexkuTh BiJ iHppacTpykTypu Google.

— Nest.js (TypeScript): Ommkuunii 10 Spring 3a apxiTEKTyporo, aje Ma€e HIKIY

3pUTICTh €EKOCUCTEMHU Ta MOTPEOye OUTBINE Yacy Ha HAJIAIITYBaHHS.

3.3.3 Bubip TexHomorii ans kiieHTcbkoi yactunu (Frontend)

KiienTchka yacTrHa Be0-3aCTOCYBaHHS pealli3oBaHa 3 BUKOPUCTAHHSM CTEKY -
HTMLS, CSS3 ta JavaScript (y Bursai moayinpHoro Vanilla JS 6e3 BUKopucTaHHS
dbperimBopkiB). Takuii miAXia 3a10BOBHSE MOTPEOY CTBOPUTHU MPOCTY Ta KEPOBAHY
apxitektypy MVP-piBHs 0e3 mepeBaHTaXXEHHS JIOIaTKOBUMH 3aJI€KHOCTSIMHU.
HTML Ta CSS BUKOPHUCTOBYIOTHCS MJIsi MOOYIOBH CTPYKTYpH iHTepdeiicy Ta
CTHITI3aIll BIIMOBIIHO 10 (YHKIIIOHATBHOTO KOHTEKCTY (IpyIH, Mpodisib TOIIO).
JavaScript (Vanilla) BinmoBizae 3a iHTEpaKTUBHICTH: OOpOOKY MOAiH, BaiJaIlito
dbopm, onoBiaenns DOM 1 B3aemoniro 3 cepepom. st Haacwinanas HTTP-3anuTis
no REST API 3actocoByerncst Fetch API . 3anutu popmyroThes quHamMigyHO Ta
00po0OstoTs JSON-BiANOBIAI 6€3 BUKOPUCTAHHS 30BHINIHIX 010Mi0TEK(HATPUKIA]
Axios). ApmanTuBHICTH 3abe3mneuyeThcsi 3a gomnomororo Grid-posmitku Ta CSS
media-3anuTiB. [HTEpdeiic amanToBaHuii 10 MEPETIIALY Ha PI3HUX MPUCTPOSX.

Taxi amprepnatuBmMu sk React / Vue / Angular He BHKOpPHCTOBYBajHCS 3
MIpKyBaHb CHPOIICHHS CTPYKTypu MVP, yHUKHEHHS IMOYaTKOBUX HAKIATHUX
BUTpaT Ha KOH(irypamito Ta 30epeKeHHs] TOBHOTO KOHTPOJIO Haa KOJOM. Takoxk
Bootstrap / Tailwind CSS Oynu BIIKMHYTI 1711 YHUKHEHHS IIa0JIOHHOCT1 Y CTHITI3aLli1

Ta HAJUTUIITIKOBUX 3aJI€KHOCTEH y BEPCTIII.
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Takum uymHoM, BukopuctanHs yuctux HTML, CSS 1 JavaScript 3abe3neunsio
KOHTPOJIbOBaHY, JIETKY Ta LUIKOM JOCTATHIO JJI MIPOEKTY peanizallito GyHKI10HATY
Ta iHTepdeiicy KopuctyBaya. Lle cpocTuno HamaromKkeHHs B3aEMOIl 3 OEKeHIOM
Ta 3MEHIINB 3arajbHy CKJIQJHICTh CTPYKTYpH 0€3 MIKOAW I KOPHUCTYBAIBKOTO

JOCBITTY.

3.3.4 Bulip TeXHOI0T1# 111 poboTH 3 623010 JaHHUX

Jlns moOynoBu 6a3u nanux Oyno oopano PostgreSQL. Takuii BuOGip 3yMOBICHHI
XapaKTepoM 3ajiadi, Hah3pydHime noOyayBaTH OCHOBHY MOCIb B PEIAIIfX,
HAMPUKIIAJl, KOKCH KOPUCTYBa4 MOXE BXOJIUTH JIO KUIBKOX TpYI, KOXKHa TpyIa
MICTUTh MHOXKHHY BHUTpAT, KOKHA BUTpaTa Ma€ OJHOIO IUIaTHUKA 1 JICKLIbKa
YYaCHHUKIB, KO)KCH 3 IKMX Ma€ CBOIO YacCTKy y BUTpaTi. TOOTO BUMAraeTbcst CyBOpo
CTPYKTypoBaHe 30epiraHHs JaHuX, MIATPUMKa CKIIQTHUX 3B’ SI3KIB MK CYTHOCTSIMH,
a TaKOX BHCOKOTO PIBHS Y3TO/KEHOCTI Ta IuTicHOCTI iH(opmarii. KirodoBoro
nepeBaroro  PostgreSQL € minrpumka  ACID-Tpan3akiiii  (aTOMapHICTb,
y3TOIIKEHICTh, 130JbOBAHICTh, HEMOPYIIHICTh), IO KPUTUYHO BAXJIUBO JJIs
(biHaHCOBHUX 3aCTOCYHKIB.

[Tin wac pobGoTu Takok Oynu PO3MISHYTI albTepHaTuBHI pimenHs: MySQL,

MongoDB Ta Firebase.

1. MySQL xoua it Mae cxoxy pemsiiiny npuposy, moctymnaerbes PostgreSQL y
rHy4kocTi po6otu 3 JSON, yHibikoBaHIA MATPUMIN TPaH3AKIINA Ta
MOKJIMBOCT1 BUKOPUCTAHHS CKIATHUX SQL-KOHCTpYKITi.

2. MongoDB (NoSQL) He BukopucTana dYepe3 BiJCYTHICTb HOpPMaJbHOI
MIATPUMKH TPAH3AKIIH MIX IOB’S3aHUMU CYTHOCTSIMH Ta CKIIQTHICTh Y
3a0e3MeUeHHI MUTICHOCTI JaHUX Ta PYYHY peatizailiro 3B’ I3KiB .

3. Firebase (xmapae NoSQL) mae 3pyuHy CHHXPOHI3AIliI0 B peajbHOMY daci,
OJTHAaK € HEMPUAATHOIO JI CKJIaAHOT OOpOOKHU JaHUX, 30KpeMa JiJisl oneparii
HaJl B3a€MOTIOB’SI3aHUMHU CTPYKTYpaMH, TaKHX SK CHpPOIICHHS OOpriB,

oOumucieHHs 0ajlaHCIB Ta arperatis iCTopii BUTpar.
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3aranom Postgre SQL € ontrumanbHUM BUOOPOM X0ua HE M030aB/IEHAa HENOMIKIB B
CKJIAQAHOCTI CTBOPEHHS Ta HaJallTyBaHHATAa Mporpanly B Yacli Ha MPOCTHX

SELECT'ax [12].

3.4 Onuc po3poOKu IporpamMu

Po3pobxka BeO-3acTocyBaHHs BiiOyBagachk 3a 00'€KTHO-OPIEHTOBAHUM ITiIXOA0M 13
JOTPUMAHHSIM TMPUHIUIIB KIIIEHT-CEPBEPHOI apXITEKTYpH, PO3MIAHYTOI B PO3ALTL
2.1 pobotu. VY 3B’s3Ky 3 UM CTPYKTypa Koy Oysa JIOTTYHO pO3/IlIeHa Ha IEKIIbKa
MOJIYJIB, IO pPEai3yloTh OKpeMi (PyHKIIOHaJIbHI YacTUHU. CTpyKTypa MNPOEKTY

HaBejeHa Ha puc. 3.4.1.

main [moneytrecker]

Pucynok 3.4.1 - Crpykrypa nmpoekry
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3.4.1 Onuc po3poOKu CepBEPHOI YACTUHU
MoneyTreckerApplication - 11e TOUKa BXOJy B 3aCTOCYHOK, IIO3HAUYE€HA aHOTAIIIEI0
@SpringBootApplication.  Inimianizye  Spring-KOHTEKCT,  HaJAIITOBYE  BCi

KOMIIOHEHTH Ta 3amyckae cepsep (puc. 3.4.1.1).

SpringApplic n. runiMoneyTreckerApplication.

Pucynok 3.4.1.1 Kon xmacy MoneyTreckerApplication
Controller/ - micmumo sixk REST, no3naueni anoraiieo @RestController (puc.
3.4.1.2), tak i MVC-koutponepu - @Controller (puc. 3.4.1.3). Bonu BiInmoBigaroTh

3a Mapmipyrusarnito HTTP-3anuTiB, BUKIMK cepBICiB 1 popMyBaHHS BIAMOBIAL Y

Pucynok 3.4.1.3 Yactuna kony kinacy ProfileController
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Entity/ - xnacu, 1o BimoOpaxaroTb CTPYKTYpy TaOiauup y 6a3i nanux. @Entity -
BKazye Ha Te, IO KJac € CYTHICTI0O Ta BIANOBigae Tabmuii y 0a3l JaHUX.
@Table(name = "...") - 3amae Ha3By Tabnuui. @Data aBTOMaTUYHO TEHEPYE BCi
cTaHJapTH1 MeToau (getters, setters, toString(), equals(), hashCode()), HeoOxinHi s
pobotu 3 oO’ekrom. Hami @NoArgsConstructor Tta @AIllArgsConstructor
CTBOPIOIOTh KOHCTpYKTOpH ©0e3 mnapameTpiB (Bumaraerbcsi JPA) Ta 3 ycima
napaMeTpaM  BIJNOBINHO. (@Builder no3Boyisie  CTBOpIOBaTH 00 €KTU 3
BUKOpUCTaHHsIM 1a0diaony Builder (puc. 3.4.1.6). @Id ta @GeneratedValue(...) -
BU3HAYaIOTh MEPBUHHUI KITIOY 1 CTpaTeris aBrorenepaii. BigqHomeHHs peanizoBaHoO

yepes JPA-animartii: @OneToMany, @ManyToOne, @JoinColumn.

egy = GenerationType.!

nullable = fal

Pucynok 3.4.1.4 Yactuna kony kiacy Expense
Repository/ - intepdeticu, mo HacaiayoTs JpaRepository ansa noctymy no b/1. B
HUX BHKOPHUCTOBYIOTHCS SK CTaHIAAPTHI METOIW, TaK 1 KacTOMHI uepe3 @Query.
3aBIsSKU MOXKIUBOCTSM, 110 ae Spring Boot Ta Hibernate, Moxkxna He mucaru aesiki
TpuBianbHI 3anuTH, Hanpukian, Optional findByld(ID varl), < S extends T> S
save(S varl), Iterable findAll() i Tomy moxi6ni. Ha puc. 3.4.1.5 mpogemoHcTpOBaHO

BHKOPUCTAHHA TAKHUX 3aINTIB.
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Long> {

> findByGroupId(Long groupld)

1al sumAmountByGroupId({@ ( ) Long groupld)

Pucynok 3.4.1.5 Yactuna kony kiacy ExpenseRepository
Service/ - 30epirae B co0i OI3HEC-JOTIKYy 3aCTOCYHKY, MO3HAYarOThCA Yepes
@Service. (@RequiredArgsConstructor - 1ie BUkopuctanus anotaiii Lombok, 1o
J03BOJIIE aBTOMATHMYHO 3TCHEPYyBaTH KOHCTPYKTOp i3 TapamMeTpamu JUisl BCiX

¢dinanpHUX (final) momis. Ha puc. 3.4.1.6 6auriMo 4aCTUHY KOy CTBOPCHHS BUTPATH.

User payerFron
.orElseThr

Lbuild()
Pucynoxk 3.4.1.6 Yactuna xoxy kinacy ExpenseService
Dto/ - 306epirae 00’exTH nepenadi JaHuX MK (QpoHTEHAOM 1 OekeHIO0M. 3HOBY
O6auumo (@Data nns TeHeparii get/set metomiB Ta  (@AlIArgsConstructor s
CTBOPEHHS TOBHOTO KOHCTPYKTOpY. Takok Ha mpuknami puc. 3.4.1.7 B kmaci
ExpenseDetailsDTO sik apryMeHT BUKOPHUCTOBYETHCS CIIUCOK apTyMEHTIB 1HIIIOTO
kimacy 3 dto - List<SplitDetailDTO>. Ile Bce mo3BossIE MPUXOBATH BHYTPINTHIO

CTPYKTYpPY CYTHOCTEH, Hampukiaa, Expense Ta yHUKHYTH HaJIMIIIKOBUX TTOJIB.
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DetailsDTO {

BigDecimal

JetailDTO>

Pucynok 3.4.1.7 Yactuna kony kiacy ExpenseDetailsDTO

Security/ - monynb 6e3neku. B 3acrocyBanni MoneyTrecker Oe3mneka peanizoBaHa
Ha ocHOB1 Spring Security i3 Bukopuctanusm JWT (JSON Web Token) mis
aBTeHTH (1K1l Ta aBTopu3aiii. Ha puc. 3.4.1.8 kiac SecurityConfig Bu3Hauaerbcs
gk koHOirypamiianit (@Configuration), @FEnableWebSecurity axktuBye Web
Security. @FEnableMethodSecurity y cBOW0 4Yepry J03BOJISIE BUKOPHUCTOBYBATH
@PreAuthorize, @Secured Ha piBHI METO/IIB. Tyt xKe
securityFilterChain(HttpSecurity  http) koH(irypye mnpaBuia JoCTymy 1O
eHanoinTiB: Metof .permitAll() y koHdiryparii 6e3mekn o3Hadae, M0 JOCTYI 10
3a3HaYEHUX  MapUIpPyTiB  J03BOJeHO 0Oe3  aBreHTHU(ikamii.  BiamorimgHo,

.authenticated() oOMexxye TOCTYM JIMIIIE JIJIT ABTOPU30BAHUX KOPUCTYBAUiB.

Pucynok 3.4.1.8 Yactuna kony kiacy SecurityConfig
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Jlo 0a3u JaHHUX CHCTeMa MIAKIIOYAEThCA Yepe3 HaJjallTyBaHHA B

application.properties (puc. 3.4.1.9)

Pucynok 3.4.1.9 Yactuna xony ¢aiiny application.properties

3.4.2 Onuc po3poOKH KIIIEHTCHKOT YaCTUHU

Resources/templates - wmictutb ocHOBHI  HTML-ma6noun  (login.html,
register.html, group.html, ...) 3 Bukopucrannam Thymeleaf, kommnonenTa, 110
CTBOPIOE  OJHAKOBY  HABITBI[IMHY  MaHEIb  3BEPXy  3HAXOIWUTHCS B
fragments/navbar.html.

Resources/static/css - 30epirae ctuiai  BimoOpaxkeHHs HTML-cropiHoK.
BuxopuctoBytotscst Grid/Flexbox + Menia-3anmuTy I aJalTHBHOCTI.

Resources/static/js - mae B co61 JS-momymi ais KITI€HTCHKOT JIOTIKH. api.js sK
yHiBepcanbHUi fetchJSON ta posaiieni 3a ¢yHKIIIOHATIOM OJHOIMEHH1 (Galau .js
s BignoBimauX HTML-cTOpiHOK.

Messages.properties, messages_en.properties, messages_uk.properties - €
peaizali€ro JIBOMOBHOCTI iHTEpdelcy 3a JIOTIOMOT OO [MO€THAHHS
th:text="#{register.header}", mo posmimroerscs B HTML-1ma610H1 Ta BIAMOBITHUX

register.header=Register 1 register.header=Peectparis.

3.5 CtBOpeHHs 00'€KTIB 1 po3poOKa rOJIOBHOI TpOrpamMu

3amyck Ta BUKOHAaHHS 3acTOCYHKY MoneyTrecker peanizoBaHO 3 BUKOPUCTaHHIM
cepenoBwuina Spring Boot, sike 3a0e3nedye aBTOMaTHIHE CTBOPSHHS Ta 1HIITIai3a11it0
00’ ekTiB yepe3 MexaHi3M iHBepcii kepyBaHHs (I0C) Ta BIpoBaKeHHS 3aJIeKHOCTEH
(DI - Dependency Injection). Toukoro Bxoay € kinac MoneyTreckerApplication (puc.
3.4.1.1). Yci KOMIIOHEHTH 3aCTOCYHKY (KOHTPOJIEpH, CEPBICH, ...) aBTOMATHYHO

CTBOPIOIOTBhCSL  SPring-KOHTEMHEPOM, SKIIO BOHW IIO3HAYCH1 BIAMOBIAHUMH

30



aHOTALlISIMM  3raJlaHUMU B TONEPEIHbOMY NYHKTI. Takox 0O0’€KkTH, SKi
MpeACTaBIsAlOTh CcyTHOCTI bBJI, cTBOprOoOThCS miJ yac OOpOOKM 3amuTiB Bij
kopucTtyBaya. OnucaHuil KoJl HABEJACHHI B 1oAaTKy B.
VYci ocHOBHI (DyHKIIOHAJIBHI BUMOTH, BU3HAY€H1 B po3auii 1.3, peanizoBaHi y BeO-
3actocyBaHH1 MoneyTrecker uepe3 CTBOPEHHS BIMIOBIIHUX 00’ €KTIB.
1.PeecTpanisa kopucTyBaviB I 3aXMCT JaHUX
Buxopucrani o6'extu: User, LoginRequest, RegisterRequest.
3anigni KJIaCH: AuthController, UserService, SecurityConfig,
JwtAuthenticationFilter.

[Ipouec:

1. Ilpu peectpamii POST /api/auth/register - ctBoproeThest 00’ ekt User, maposnb
xemyetbess uepe3 BCryptPasswordEncoder 1 B xemoBaHOMY BUIVISII
30epiraethes B B/I.

2. [Ilpwu Bxomi - TokeH cTBOpIOeThes (JwtService) 1 30epiraeTbest y KiIl€HTA.

3. Ilpum norini (/api/auth/login) ctBoproerbcsi JWT-TOKEH, SIKMI TepeaaeThCs
KIIIEHTY JJISI TIOJAJIBINOT ayTeHTUdIKaIii.

4. 3Baxumeni APl nmocrynmui nume npu HasgBHOCTI agiiicHoro JWT, sxuit

nepeBipseTbes y puibTpi JwtAuthenticationFilter.

2.CTBOpEeHHS Irpyll Y4aCHHUKIB.

Buxopucrani o6'ektu: Group, User, GroupMember.

3amisni kimacu: GroupService, GroupMemberService, GroupController.

[Ipouec:

1. KopucryBau mpaBWIbHO 3amoOBHIOE (POPMY CTBOPEHHSI TPYMH Ta HATHUCKAE
30epertu, TuM camum Hajacunae POST /api/groups.

2. CrBoproetbes 00’ ekt Group, skuii 30epiraeTbes uepe3 GroupRepository.

3. KopuctyBady aBTOMAaTWYHO MJOAAETHCS JO CTBOPEHOI TPYNU SIK YYaCHHUK
(GroupMember), TakoX 3alOBHIOETHCS SIK BIACHUK TPYIH, 110 MA€ 3MOTY

BUJAJINUTH 11.
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4. Bci o00’ektn  30epiratotbcsi B 0azy uepe3 GroupRepository Ta

GroupMemberRepository.

3.JlonaBaHHsl BUTPAT i3 Pi3HUMH BAPiaHTAMHU PO3IOAITY

Buxopucrani oO'extu: Expense, ExpenseSplit, CreateExpenseRequest,

SplitDetail DTO.
3anmisni kiacu: ExpenseService, ExpenseController.
[Ipouec:
1. KopucryBau nmpaBUIBHO 3aOBHIOE (POpPMY CTBOPEHHSI BUTPATH Ta HATHCKAE

36epertu, Haacunae POST /api/expenses

[Tpu 3anuti 3 ¢ponreHay (uepe3 transactionModal.js) mepenaerbcs Bes
iHopMallis, B TOMY YuCii i TN po3noainy (equal, manual, percent).

Cepgic ExpenseService nuHaMiq4HO CTBOpPIOE ek3eMIusip Expense Ta crimcok

ExpenseSplit 3 BiIMOBIIHUMHU YaCTKaMH.

4.IlinTpuMKAa MOBTOPIOBAHUX BUTPAT

Buxopucrani 00'eKTH: RecurringExpense, RecurringExpenseSplit,

RecurringExpenseService.

3anigni kinacu: RecurringExpenseService.

[Ipouec:

l.

KopucrtyBau npaBuibHO 3amoBHIOE (HOPMY CTBOPEHHSI BUTPATH 3 MPATNIOPIIEM
recurring (B moii recurring = true) i JOMAaTKOBUMH TOJSIMU JIaT, HATHCKAE
36epertu, Haacuiaae POST /api/expenses.

CtBOpIOETHCS EK3EMILIAP RecurringExpense Ta CITUCOK
RecurringExpenseSplit 3 BiqnmoBiqHUMHU YacTKaMHU.

[TnanyBanmpank (@Scheduled) momust mepesipsie mary nextOccurrence i

ctBoproe Expense ta ciimcok ExpenseSplit.

S.ABTOMaTH4YHe 004YMC/ICeHHS 0OPriB Ta 3aJIMIIKIB
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Buxopucrani o0'extu: ExpenseSplit, DebtDTO, BHyTpilIHI map-CTPYKTYpH.

3anmisHi kinacu: DebtService, DebtSimplifierService, DebtController.

[Ipouec:

1. Metox simplifyDebts(List<ExpenseSplit> splits, List<Expense> expenses,
List<Payment> payments) BUKJIUKaeTbcs Ha OekeHnl. Jle mpoxomumocs Mo
BCIM BUTparaMm TpPyNU: y IUIaTHUKA JOAAEMO JI0 OajaHCy MOBHY CyMy, a B
y4acHUKa BiIHIMaeMO Horo yacTky (split).

2. OOuHuCTIOETHCS, XTO KOMY CKUIBKM BUHEH: SIKIIO OajaHC Bl €MHUH - BiH
BUHEH, SIKIIIO TO3UTUBHUMN - HOMY BUHHI.

3. bynyetncs crcok 06'extiB DebtDTO

4. Otpumanmu Buksmk GET /api/groups/{groupld}/debts/raw, cepBep BuUkoHye

debtService.calculateRawDebts(groupld) 1 moBeprae crricok 6opris.

6.I1leperyisi iHAUBIAYaJbHOr0 0AJIAHCY YYACHUKA

Buxopucrani o6'extu: User, Expense, ExpenseSplit, UserBalanceDTO.

3amisai knacu: UserService, UserController.

[Ipouec:

1. KopucryBau BinkpuBae cTOpiHKY Tpynu 1 1mum Hazacwiae 3anut GET
/api/users/me/balance, skuii TIOBEpTa€ CKUIBKM KOPUCTYBad BUTPATHUB,
CKUIBKY BHHEH 1 CKUIBKY HOMY BHUHHI.

2. bananc po3paxoByetbes B UserController.

7.CupouenHns 0opris

Buxopucrani o6'ektu: Debt, Payment, UserBalanceDTO / DebtDTO.
3anmisni kmacu: DebtSimplifierService, DebtController.

IIponec:

1. Metox simplifyDebts() 3acrocoBye xamiOHui1 anroput™ (IUB MyHKT 2.2)
2. Ctoproerbes 00'ekT DebtDTO(from, to, amount)

3. IloBepraerbcst MiHIMI30BaHA KUIBKICTh MEPEKa3iB Ha CTOPIHKY TPYIIU.
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8.AHaJliTMKA Ta CTATUCTHKA BUTPAT
8.1. I'pynoBa aHamiTuka
Buxopucrani o0'extu: Expense, User, Group, GroupStatsDTO.
3anigni knacu: GroupService, GroupController.
[Ipouec:
1. KopucryBau BinkpuBae CcTOpiHKY Tpymu 1 1muMm Hazacwiae 3anut GET
/api/groups/{groupld}/stats
2. Metonom getGroupStats(Long groupld) crBoproerncest 06'ekt GroupStatsDTO
31 CTAaTUCTHUKOIO.
3. Tlosepraerbes sk JSON-BIAMOBIAL HA CTOPIHKY TPYIIH.
8.2. IlepconanpHa aHATITHKA
Buxopucrani o6'extu: Expense, ExpenseSplit, Payment, UserStatsDTO.
3amisHi kimacu: UserService, ExpenseService, UserController.
[Ipouec:
1. KopuctyBau BimkpuBae cropinky npodimo 1 mum Haacwiae 3anut GET
api/expenses/my/statistics.
2. Metonom getExpenseStatsByUser(Long userld) ctBoproemo Map<String,
Object> ta Mmetogom getMyExpenses ctBoproemo ExpenseSummaryDTO.

3. [Toepraerbes sik JSON-BiANMOBIAL HA CTOPIHKY PO UTI0 KOPUCTYBaYa.

3.6 Onuc ¢aiiniB qanux Ta iHTEpdEnCcy mporpamu

3.6.1 Omnuc 0a3u naHux.

Po3poGmroBanuii Be63actocynok MoneyTrecker BUKOpUCTOBYE miisi 30epiranHs
naHuX pensniiHy 6a3y manmx PostgreSQL (pgadmin4-9.0-x64). IloBHa cxema
HaBeneHa B Jlomatoky b. Cxema 6asu maHuX.

OcHoBHI1 Ta0auI1 0a3u JaHUX:
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users - Tabmuus 30epirae OCHOBHI BIIOMOCTI TIPO 3apeecTpOBaAHUX
KOpUCTYBayiB.

[lepBunHuUi Kit04: 1d.

id - yHIKaIbHUH 1I€HTU(IKATOP KOPUCTYBayua

first name - iM’s1 KOprCTyBaua

last name - pi3BHUILIE KOpUCTYBaya

email - yHIKaJIbHUN JOT1H/TIOIITa

password_hash - xemoBanuii maposnb

created_at - nara Ta yac peectpartlii

photo_url - URL no aBarapku (He0O60B’sI3K0BE 10JIE)

groups - TaOnMIsl, M0 MICTUTh 1H(GOpPMAlI0 TPO CTBOPEHI TpyInu
KOPUCTYBaYiB.

[TepBuHHUY KITrOY: 1d.

id - yHIKanBHUHN 1IEHTU(IKATOP TPYIH

name - Ha3Ba rpynu

created by - 30BHIimHIN KiTt04 Ha users.id (BIaCHHUK TPYITH)

is_deleted - mpamopens JIariIHOTO BUAAICHHS

created at - mara CTBOpEHHS TPyINH

group_members - Tabmuug  3B'I3Ky  "Oararo-mo-Oarathox" < MiX
KOPUCTyBadaMu Ta rpymnamu.
[lepBunHnuit kiro4: id.

id - yHIKaTBHUHN ieHTU(IKATOP YWICHCTBA

group_id - 30BHINIHIN KJIF04Y Ha groups.id

user id - 30BHIIIHIM KTr09 Ha users.id

expenses - TaOnuus, sika MICTUTH I1H(OpMaIll0 MPO OKpPEeMi BUTPATH.

[lepBunHUY KirOY: id.
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1d - yHIKaIbHUHN 1IEHTU(IKATOP BUTPATH
group_1id - 30BHILIHINA KJIt04Y Ha groups.id
payer_id - 30BHiIIHIN KITt0Y Ha users.id
title - Ha3Ba BUTpaTu

amount - 3arajbHa cyma BUTpaTHU

created_at - 1ata CTBOpPEHHS BUTPATH

expense splits - Tabmuus 3 dYacTKaMM BUTpaT MIK
[lepBunHuUit kitoy: 1d.

id - yHIKaTbHUHN 171€HTU(IKATOP YACTKU

expense_id - 30BHIIIHIN KJIFOY Ha expenses.id

user_id - 30BHINIHINA KJTF0Y HA users.id

share type - Tun po3noniny: equal, manual, percent

share_value - YMCJIOBC 3HAUYCHH YaCTKH

Y49aCHUKaMH.

recurring_expenses - Tabuuis 3 iHQopMaIli€ero MpPo MOBTOPIOBaHI BUTPATH.

[TepBuHHUY KITFOU: id.

id - yHIKanbHUHN 1IeHTH(IKATOP

group_id - 30BHIIIHIN KIIt04Y Ha groups.id

payer id - 30BHIIIHIN KJIr0Y Ha users.id

title - Ha3Ba BUTpaTn

amount - cyma

recurrence_period - mepion nmoBTopeHHs: day, week, month
start _date / end_date - mianmazoH mii

next_occurrence - HaCTyITHA JlaTa TeHepallii BUTpaTH

last generated - mata ocraHHBOI reHeparrii

created at - mara cTBOpeHHs
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7. recurring_expense splits - TaOauisd 3 YacTKamMH MOBTOPIOBAHUX BUTpAT.
[lepBunHuUi Kir0Y: 1d.

— 1d - yHIKanbHUH 11eHTUDIKATOD

— recurring_expense_1id - 30BHIIIHIN K04 Ha recurring_expenses.id

— user_id - 30BHIIIHIN KJItOY Ha users.id

— share_type - Tun yacTku

— share value - yncioBe 3HaYEHHS YACTKU

8. payments - TabauI, 1m0 36epirae iHPopMaIlito Mpo 3AIMCHEHT EPEKa3H MIXK
KOpPHCTyBauaMu IS TIOTaIlICHHS oopris.
[lepBunHuit kiroy: id.

— 1d - yHIKaIbHUM 1IeHTU(DIKATODP TIATEKY

— group_id - 30BHIIHIN K04 Ha groups.id

— payer id - 30BHIIIHIN KJIFOY Ha users.id

— receiver id - 30BHINIHIN K1r09 Ha users.id

— amount - cyma

— created at - mara i yac nepekasy

Ormic 3B’ A3KiB B 0a3i JaHHUX:

—
.

users (KopucTyBadi)

— 1:N — expenses: OIMH KOpUCTyBaud MO)Ke OyTH TJIATHUKOM i OaraTbox
BuTpar (payer id).

— 1:N — payments (sk payer): KOpHUCTyBad MOXKE 3MIACHIOBaTH Oararo
TUTaTEXKIB.

— 1:N — payments (sk receiver): KOPHUCTyBad MOXE OTPUMYBATH Oararo
TUTaTEXKIB.

— 1:N — expense_splits: oIuH KOpPHUCTYBaY MOKe€ OyTH YYACHMKOM Oararbox

BUTpAT.
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1:N — recurring_expenses (payer): OJuH KOPUCTYBaY MOKe OyTH IJIATHUKOM
7Tt 6araThbOX MOBTOPIOBAHUX BUTPAT.

I:N — recurring expense splits: OJuH KOPUCTyBau MOKe€ OyTH Yy4aCHUKOM
0araTboX MOBTOPIOBAHUX BUTAT.

N:M 4epe3 group members — groups: KOPUCTYBad MOXKE BXOJUTHU J10

0araTboX IpyI.

groups (Tpymmn)

1:N — expenses: ojjHa IrpyIa MOXxe MaTh 0arato BUTpar.

1:N — recurring_expenses: OJlHa rpyna MOXe Maru 0araTo MmoBTOPIOBaHHUX
BUTpAT.

1:N — payments: ojiHa rpyma Mo>ke€ MaTu 0araro IaTexiB.

1:N — group members: ofHa rpyna Moke MaTh 0arato y4aCHUKIB.

N:M uepe3 group members — users: ofHa Trpyla BKJIIOYA€E OUIbIIE OIHOTO

KOPUCTYBaya.

expenses (BUTPATH)

N:1 — groups: Ko’)kHa BUTpaTa HaJCKUThb 10 oAHIel rpynu (group id).

N:1 — users (payer): KokHa BUTpaTa Ma€ OHOTO TuIaTHUKa (payer id).

I:N — expense splits: omHa BHTpara pO3MOAUIIETHCA MK Oararbma

YYaCHUKAMH.

expense_splits (4aCTKH BUTpPATH)
N:1 — expenses: KO’KHA 4aCTKa HAJIEKUTh 10 KOHKPETHOI BUTPATH.

N:1 — users: ko>KHa 4acTKa MPUB’sA3aHa JI0 IEBHOTO KOPUCTYyBAaya.

recurring_expenses (MOBTOPIOBaH1 BUTPATH )

N:1 — groups: K0>KHa IMOBTOPIOBAHA BUTPATA HAJICKUTH 10 MIEBHOI IPYTIU.

38



— N:1 — users (payer): Ko’)kHa MMOBTOPIOBaHA BUTpPAaTa Ma€ OJHOTO TMJIATHUKA
(payer_id).
— 1I:N —  recurring expense splits: ogHa  TOBTOpIOBaHAa  BHUTpara

PO3NOAUISETHCS Mk OararbMa yYaCHUKAMH.

6. recurring expense splits (4acTKu peryisipHUX BUTpAT)
— N:1 — recurring_expenses: KOKHa 4acTKa MPUB’s3aHa JI0 TIEBHOI perysipHO1
BUTpPATH.

— N:1 — users: KO)Ha 4acTKa HAJIE)KUTh KOHKPETHOMY KOPUCTYyBauvy.

7. payments (OIjIaT MK KOpUCTYBauaMH)
— N:1 — groups: KOXeH IJIaTi HAJIEKUTh J0 MEBHOI IPyIH.
— N:1 — users (payer): KOXeH IUIaThXK Ma€ OAHOTO TIJIATHUKA.

— N:1 — users (receiver): KOXeH IUIaTI) Ma€ OHOTO OTPUMYBaya.

8. group members (y4aCHUKH TPYIIH)
— N:1 — groups: KoXeH 3aIic HaJISKUTh JI0 TIEBHOT IPYIIH.

— N:1 — users: KOXEH 3aIlKC BIAMOBIA€ OTHOMY KOPHUCTYBady.

JlocTym 10 Tabnuik 6a3u JaHUX Y 3aCTOCYHKY peali3oBaHO Yepe3 Perno3uTopii,
mo po3muproioTh iHTEepdeiicu JpaRepository Tta CrudRepository, siki Hagae
dperimBopk Spring Data JPA. Ile mo3Bomsie yHukatu HammcaHHsa SQL-3amuTiB
BpyuHY y TpuBianpHuX Bunaakax (findByld(), save(), findAll(), ...). ¥ pa3i notpedu
HAIMCaHHS CKJIQJHUX 3alHTIB a00 MPHEIHAHHS KUTHKOX TaOJHIlh 3aCTOCOBYETHCS
aHortaniss @Query, sgka n03Bojisie BkadyBarm SQL OesmocepenHhO B METOIAX
PEIO3HUTOPIIO.

[lepen HancwmanHsIM AaHWX 70 0a3w Ha OOI KITIEHTAa peali3oBaHO TEPEBIPKY
BBEICHUX 3HAY€Hb. BUKOPUCTOBYIOTHCS PETYIsipHI BUpaA3W sl Bajifalii MOJIB,

30Kpema:
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A\Nw-\ H@(NW-]H\)+H\\Ww-]{2,4} $ - Bamialist eJIeKTPOHHOT OITH.
AN?=2\d)(?7=.*[a-z])(?=*[A-Z])(?=.*[a-zA-Z]).{8,} $ - nepeBipKka mapo:io Ha

CKJIAHICTb.

3.6.2 Onuc iHTepdeiicy nporpaMu

Iutepdeiic BeOG-3acTocyBanHs MoneyTrecker peanizoBaHo SK aJanTUBHY

KIIIEHTCHKY YaCTHUHY, 1110 3a0€31euye 3pydHy B3aEMO/III0 3 KOPUCTYBaYeM y Opay3epi.

Horo ctpykrypa moOynoBaHa 3a MOIYJABHHUM IiJIXOJA0M: KOXKHA CTOPIHKAa Ma€ CBiif

HTML-ma6non (Thymeleaf), okpemi ctuni CSS ta noriky Ha JavaScript. [lepenaua

naHux 10 1 Big cepBepa BimOyBaeThes udepe3 REST API, 3 BuxopuctaHHSIM

acuHXpoHHUX 3anuTiB fetch, a BuBenenus - uepes penaepuar DOM-enemMeHTIB.

1.

HTML-ma6nonu:

navbar.html - cnuibHUI KOMIIOHEHT ((PparMeHT), SKUN BCTaBISETHCS y BCI
CTOPIHKHM SIK BEpXHE MEHIO HaBiraiii.

dashboard.html - 3aranpHa cTOpiHKa BXOJY B CUCTEMY.

group.html - roloBHa CTOpiHKA TPYIIH, IO MICTUTH 3arajibHy iHGOpPMAIIiI0 PO
IpyIly,3 TIEPETIKOM TpaH3aKI[iid Ta OOPriB.

login.html / register.html - cropinku aBTeHTH]IKAITI].

profile.html - mnepcoHanpHa CcTOpiHKa KOpHCTyBada 3 BiloOpakKeHHSIM
ocobucToi iHpopMmarlii, Horo rpym, CTAaTUCTUKH.

support.html, about.html - cratu4ni cTOpiHKM 3 OMNHCOM CEpBICY Ta

3BOPOTHUM 3B’ S3KOM.

Koxxna HTML-ctopinka wmae BnacHuii CSS-aitn, saxuit 3a0e3mneuye
aJanTUBHICTB, TOOTO MacmITaOyBaHHS ITiJT Pi3HI PO3MIPHU eKpaHy, 30epiradu
gutabenpHicTh (Grid, media queries) Ta € TMHUIA CTUTIB:

aboutStyles.css

dashboardStyles.css

groupStyles.css

navbar.css
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— profileStyles.css
— registerStyles.css

— supportStyles.css

3. JavaScript-monymi

— apijs - yHiBepcambHa  (Qynkiis  fetchJ]SON  ans  Hagcunanas
GET/POST/DELETE-3anuriB 3 006po6koto TokeHa aBTopuzailii ta JSON-
BIAMOBIACH. BUKOPUCTOBY€ETHCS IHILIMMUA MOAYIISIMH.

— navbar.js - KepyBaHHS MEHIO.

— login.js - norika aBropu3artii: 30upanus ¢opmu, Bianpaska POST-3anuty Ha
/api/auth/login.

— register.js - Bamigamis ganux peectpaiii, 3anut POST /api/auth/register.

—  group.js - BIITIOBIJa€ 32 OTPUMAaHHS TPaH3aKIii 1 00priB, BUKIMK MOAAIBHOTO
BIKHA Ta 0OpOOKY BBEIEHUX BUTPAT, [10Ka3 I'PYNOBOI CTATUCTHUKH.

— profile.js - BimoOpakeHHs iHpopMaIlii MPOKOPUCTyBadya, HOTO CTATUCTHKY IO

BUTpaTax.

4. Tnrepdeiic peanizoBaHO JBOMOBHHUM: YKpaiHChKa Ta aHIIiMcChka MOBH. Bes
TeKcToBa iH(GOpMallis BUHECEHa y ¢alau pecypciB: messages.properties,
messages uk.properties, messages_en.properties. v maboHax
BUKOPUCTOBYEThCA cuHTakcuc thitext="#{xmou}" s aBTOMATUYHOI

JIOKaJTi3arii 3aJIE’)KHO Bil MOBH.

3.7 TecTyBaHHS IPOTrpaMH 1 pe3ynbTaTu ii BAKOHAHHS

TectyBannsa BeG3actocynky MoneyTrecker 3miiicHIOBamocs Bpy4Hy y Opaysepi
Google Chrome mumisxom B3aemonii 3  iHTeppelicoM y  3BUYAHHOMY
KOPUCTYBaIlbKOMY pekrMi. OCHOBHA MeTa TE€CTYBaHHSI - MEPEBIPUTU KOPEKTHICTh
peanizanii (yHKIIOHATBHUX BUMOI, 3a3HA4eHUX Yy NOyHKTI 1.3, 30Kkpema 00K

BUTPAT, YNPABIIHHS TPyNaMH, PEECTPAIlI0 KOPUCTYBauiB, pOOOTY MOBTOPIOBAHUX
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TpaH3aKI[ii, COpPOIIEHHS OOpriB, a TaKoX 3arajibHy CTAOUIBHICTH Ta 3pPY4YHICTH

poboTu iHTEpPEiiCy.

1. TonoBHa cTOpiHKa Ta HaBiralis

Cuenapiii: Ilepexin Ha TOJOBHY CTOpPIHKY $IK aBTOPM30BaHUM TakK 1
HEaBTOPU30BAHUM KOPHCTYBA4YEM.

OuikyBanHsi: BigoOpakeHHS TOJIOBHOI CTOPIHKM  aBTOPU30BaHOMY  Ta
HEaBTOPU30BaHOMY KOpHCTyBauy cTopiHok “TomoBHa”, “IIpo nac”, “IlinTpumka’.

Pesynbrar: HaBiranis qoctynHa, CTOpIHKH BiioOpakaroThes (pucyHku Al-A6).

2. Peectpariis Ta BXiJ HOBOIO KOpHUCTyBaya

Cuenapiit: 3anoBHeHHs (OpPMH peecTpallii 3 yciMa MpaBUIILHUMU TTOJISIMHU.

OuikyBanHs: CTBOpPEHHS HOBOTO OOJIIKOBOTO 3amucCy, BX1I JO OCOOHCTOTrO
KaOiHeTy.

Pesynbrar: KopuctyBaya 3apeecTpoBaHo, MepeHANpaBiIeHHs] HA CTOPIHKY BXO.Y,
ICJIS BXOAY KOPHCTYBaua HaIMpaBJIeHO /10 CTOPIHKK 0COOMCTOro KabiHeTy (pUCYHKH
A.7-A9).

Cuenapiit: BBegenns HenpaBmibHOTO email abo KOpOTKOTO TapoJis.

OuikyBaHHs: BUBiJ MOB1IOMJIEHB PO TTOMUJIKY.

Pesynerar: Ilpamtoe kirieHTChKa Basdigallis Ta miakasku (pucynku A.10-A.11).

3. CTBOpeHHS Ta BUAAJICHHS TPYIU

Cuenapiii: CTBOpeHHsI HOBOI rpymu uepe3 hopmy.

OuikyBanns: ['pyma nomaeTbes, KOPUCTYBAad MO3HAYAETHCS SIK BIACHUK (HasBHA
TIJ1aIKa BUTAJICHHS).

Pesynbrar: CTBOpeHHS mpallroe, Tpyna BimoOpakaeTbes y CUCKy (pucyHku A.12
- Al4).

Cuenapiit: Bunanenus rpymnu.

OuikyBanns: [ pyna BuganseTscs, SKIO B HIA HEMae OOPriB.
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Pesynbrar: Bupanenns npairoe, rpymna 3HUKae 31 cnucky(pucyHku A.15-A.16).

4. [lonaBaHHS TpaH3aKIli

Cuenapiit: CtBopeHHs BUTpaTH 3 TuIom noauty "equal”, "manual" abo "percent".
OuikyBanHs: Butpara qimuThesi pIBHOMIPHO MK YCIMa YYaCHUKaMHU.

Pesynprar: Cyma po3paxoBaHa TMpaBUJIBLHO, TpaH3aKIisA BiAOOpaXKaeThCs

(pucynku A.17-A.20).

5. TloBToproBaHi BUTpaTH

Cuenapiit: CTBOpeHHS! BUTPATH 3 MTO3HAYKOIO "MOBTOPIOBaHA'", 3aIIOBHEHHS JaTH,
nepiomy.

OuikyBaHHs: 30€peKeHHsI PErylIsipHOi BUTPATH, aBTOMAaTUYHE CTBOPEHHS HOBOI
TpaH3aKIIii.

Pesynbrar: BuTpara cTtBOopeHa, TeHepallisi Mpalioe€ 3TiHO IUIaHYyBaJIbHUKA

(pucynku A.21-A.22).

6. IlpononyBaHHS BUTpaT
Cuenapiit: HasiBHICTh CLIMCKY MPOTIO3UIIIN KOPUCTYBavy 110 Ha3B1 BUTPATH.
OuikyBanHs: BinoOpaxxeHHs CIIUCKY TPOIIO3HITIH.

Pesynerar: BimoOpakaeTbcsi CIUCOK MPOMO3HIIii. (pucyHOK A.23).

7. CrnpormeHnns 00pris
Cuenapiii: HasgBHICTB BimoOpakeHHS BCiX OOPTiB y IpyIIi Ta CIPOIIEHOT CXEMHU.
OuikyBaHHS: 3MEHIICHHS KUTHKOCTI TPAH3aKI[N MK YHaCHUKAMH.

Pesynbrar: KiTbKOCTI TpaH3aKIIii /711 OOPTiB 3MEHITYIOTHCA(PUCYHOK A.24).

8. Omnara 6opry
Cuenapiit: Omnara 6opry.

OuikyBaHHs: 3HUKHEHHsI OOPry KOpHUcTyBaya.
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Pesynprar: [loramennst 60pry npboro KOpuctyBada (pucyHok A.25).

9. Amnanituka

Cuenapiit: [lepexia 10 CTOpIHKU rpyIu Ta Mpodiito.

OuikyBaHHs: BinoOpaskeHHs aHaJITUKU 110 BUTpaTax, rpadiku, CTaTUCTHKA.
Pesynbrar: JlaHi BimoOpa)karOThCsl MPABWIBHO, Tpa(iki 3aBaHTAXKYIOThCS

(pucynku A.26-A.27).

10. JIBOMOBHICTH

Cuenapiii: 3MiHa MOBH 1HTEpPEICy KOPUCTYBAUEM.

OuikyBanHs: BinoOpakeHHsI BMICTY CallTy 1HIIIOIO MOBOIO (YKpaiHChKOIO 200
aHIIIIMCBHKOIO).

Pesynprar: JlaHi BimoOpaxaroThcs 3riiHO nepexinany (pucynku A.28-A.31).
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BucnoBku

[Tix yac BUKOHAHHS KypcOBO1 poOOTH OyJ10 IpOaHai30BaHO MpodiaemMy o0IiKy
CHUIBHUX BUTPAT y MAJIUX COLIAJIbHUX I'pynax. BuBueHo (pyHKI[IOHANIBHICTD
HasIBHUX PIIIEHb HAa KIITAIT Splitwise, BU3HAUEHO iXHI IepeBaru Ta OOMEKEHHS.

3 ypaxyBaHHSIM BUSIBICHUX BUMOT OYJIO peai30BaHO MMOBHOIIHHUN
BeO3acrocyHok MoneyTrecker, moOyioBaHuii 3a MPUHLUKIIAMU KIIIEHT-CEPBEPHOT
apXITEKTypH 3 BUKOPUCTAaHHAM cTeKy Spring Boot (6exenn), PostgreSQL (B),
HTML/CSS/JavaScript (bpoHTeH1). 3 OISy KOPUCTYyBava, CUCTEMa Ma€e
IHTYITUBHO 3p0o3yMuIHil 1HTEepdeiic, MATpUMy€e YKpaiHChbKY MOBY, 3a0e31euye
aJIaNTUBHICTH 0 PI3HUX PO3MIPIB €KPaHIB 1 3a0e3Meuye 3pydHy B3a€EMOII0 HABITh
JUTA JTroneit 0e3 TeEXHIYHOT MAroTOBKU. Bel qaHi 3axuiieHo 3a gornomoron JWT-
ayTeHTU(]iKaIliil, maposi 30epiratoThCs y XEMIOBAHOMY BHUIJISIAL, @ JOCTYII JI0
(bYHKIIIM KOHTPOIIOETHCS uepe3 Spring Security.

[IpakTuyHa peanizaiiis NiATBEPANIA, IO PO3POOIEHUN 3aCTOCYHOK 3/1aTE€H
BUPIIINTH MMOCTABIIEHI 3aBIaHHS i MOXe OyTH BUKOPUCTAHUH SIK peajbHUMN
THCTpYMEHT JJ1s1 ()IHAHCOBOTO IJIAHYBAaHHS B MOOYTI.

VY MaitOyTHbOMY MO>KJIMBE PO3IIUPEHHS CUCTEMH - THTETpallis 3 TUIATIKHUMU
cepBicamMu, MOOUTbHA BEPCis, IHTSJIICKTyaIbHUI aHaJIl3 BUTPAT, aBTOMaTHYH1
peKOMeHAITlT III0/I0 ONTUMI3aIlli OIOKETY.

Takum urHOM, pO3po0ICHUI BeO-3aCTOCYBaHHS HE JIUIIIE BiIMOBITa€E
MOCTABJIEHUM BUMOTaM, a i IEMOHCTPYE MOXKIIUBICTh CTBOPEHHS IPAKTUYHOTO,

3py4HOTO Ta KopucHoro [ T-pimeHHs, OpiEeHTOBAaHOTO Ha pealibHi MOTPeOH JIONEH.
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Cnucok BUKOPUCTAHOI JIITepaTypu

1.

10.

1.

«Splitwise». Oditiiinuii BeOcalT cepBicy JIsl PO3MOALTY BUTPAT

[Enextponnuii pecypc] - https://www.splitwise.com/

«Settle Up». 3acTocyHok miis 001Ky Butpar [EnextponHuit pecypc] -

https://settleup.io/

«Kittysplit». BeGcepric ansa noaury Butpar [Enexrponnuii pecype] -

https://www.kittysplit.com/

Algorithm Behind Splitwise’s Debt Simplification Feature [ Enextponnuii

pecypc] - https://medium.com/@mithunmk93/algorithm-behind-splitwises-

debt-simplification-feature-8ac485e¢97688

Verhoeff, T. Settling multiple debts efficiently: an invitation to computing
science // Informatics in Education. - 2004. - T. 3, Nel. - C. 105-126.
Kumar, R., & Kleinberg, J. Minimizing Cash Flow in Payment Networks //
Proceedings of the 12th ACM SIGKDD International Conference on
Knowledge Discovery and Data Mining. - 2006. - C. 389-398.
Understanding JSON Web Tokens [Enexrponnuii pecypc] -

https://supertokens.com/blog/what-is-jwt

IntelliJ IDEA. IntellilJ IDEA - cepenoButie po3poOku [ Enexrponnuii

pecypc] - Pexxum moctymy: https://www.jetbrains.com/idea/

Spring. Spring Boot Reference Documentation [Enexrponnuii pecypc] -

Pexxum noctyny: https://docs.spring.io/spring-

boot/docs/current/reference/html/

Spring Data JPA Repository [Enexkrponnuii pecypc] -

https://ics.ep.ithu.edu/legacy-ejava-

springboot/coursedocs/content/html_single/jparepo-notes.html

PostgreSQL Global Development Group. PostgreSQL 15 Documentation

[EnextponHnuii pecypc| - Pexxum noctymy: https://www.postgresqgl.org/docs/
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https://medium.com/@mithunmk93/algorithm-behind-splitwises-debt-simplification-feature-8ac485e97688
https://supertokens.com/blog/what-is-jwt
https://www.jetbrains.com/idea/
https://docs.spring.io/spring-boot/docs/current/reference/html/
https://docs.spring.io/spring-boot/docs/current/reference/html/
https://jcs.ep.jhu.edu/legacy-ejava-springboot/coursedocs/content/html_single/jparepo-notes.html
https://jcs.ep.jhu.edu/legacy-ejava-springboot/coursedocs/content/html_single/jparepo-notes.html
https://www.postgresql.org/docs/

12. «Web Framework Benchmarksy. IlopiBHSIHHS TPOAYKTHBHOCTI
¢peitmBopkiB [EnekrpoHHuil pecypc] -

https://www.techempower.com/benchmarks
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Honarok A. CKpIHILIOTH TECTYBaHHS CUCTEMU

(E-..:.", MoneyTrecker | roncama J[ Miarpwmea M MNpo nac I ‘ Mosa ~

Ainvw ButpaTn 3 gpy3samm?

Beaw obuik cninkrmx suTpat 3 Money Trecker — 1aeansHo Ans
NOAOPOXEN, CriBMeLUKaHLIB, Nap Ta KoMNaHii

‘ ¥ | 3apeecTpyBaTich

PucyHok A.1 - TonoBHa CTOpiHKa 4151 HEAaBTOPU30BAHOIO KOpMCTyBaya

@ MoneyTrecker { FonouHa [ Migrphtaea J ‘ Mpo Kac J [ Mosa * |

MiaTpmaTt NPoeKT

MoneyTrecker — Ue CTYAEHTCOEAR NPOLKT, CTBOREHA 3 METON 3DOBATH CNinbHKA 0GAIK BRTRAT
npocTym | AoCTynHMM. AKWOo BaM NCAOBAETECA 33CTOCYHOK, BI MOMETE MiATPMMATH iHoro poseuTox!

Ak niaTpumaru:
Moninitecs s Apyanmm
Hapgiwaite 3e0pOTHIA 38°830% 350 Nponouull

MHATpUMaiTe duiancono uspes jaHary

KoHTtakTn:

Mowra: support@moneyirecker.com

GitHub: mitps//github com/™*

PucyHok A.2 -CtopiHka “TligTpymatin” ons HeasTOpU30BaHOTO KOPUCTYyBaya

Mpo Kac

Y [ 1
| | Moss = ‘
e

(= MoneyTrecker fonosha }\ Niarpina
‘

Mpo Hac

MoneyTracker — L@ Cy4aCHKIA IACTOCYHOK, CTBODREHWA ANA KOMBOPTHOTD BeASHHA 0BAIKY
CNINEHIY BUTPET. HE3aMeXHD BIA TOTO, Y4 LE NMOAOPOX, CIMERHMIA BIOLNET, Ui Chl/sHe
NPOXVBAHHA — MK AONOMAraEMO 36epiraT QiHaHcoRy NPOIOPICTL.

Halue 38843HHA — 3COBUTI KOHTPONE BATPAT NDOCTHM, WSKAKAM | Cripaseasnann, Bu
MOXETE CTBOPHI2ATY FPYIIK, A0AABATI TPAH3AKL, 63unTi BOPIY Ta NerKo POIPAXOBYSATH L
OAMH 3 OAHNM.

Halua KOMaHAS BIPUTS, WO QIHAHCOBE TIaHYBaHHA He M3 ByTH CRIGANMM. Tomy
MoneyTrecker — Le He NPOCTO OBAIK BUTPAT, A KPOK A0 KPAULOTO YNP2B/IHHA TPOLIMAA B
NOBCSAKASHHOMY XIUTTL

PucyHok A.3 - CtopiHka “Ipo Hac” ansa HeaBTOPU30BaHOIO KOpMCTyBaYva

48



{ MiaTpis

@ MoneyTrecker l Fonoama

Ainviis BUTpaTH 3 Apy3amun?

Bean obnik cninbHux suTpat 3 MoneyTracker —aeansHo ans

NOACPOXER, CIBMELWKAHLIB, Nap Ta KOMNAHIA.

| Yaidina

Mpo wac ‘ Monss = |
povac | L]

PucyHok A.4 - TonoBHa CTOpiHKa 451 aBTOPU30BaHOIO KOPUCTyBaya

@ MoneyTrecker [ tosada { lhmpth.lJi Mpo wac J | Mous ~ JQ

MiaTpmaTt NPoEKT

MoneyTrecker — we cyaedTCErvit NPOLKT. CTEDPEHUH 3 METONO 3PobTH criinskri oBaik entpar
NpocTeM | RocTynHew RKua eav NOASBASTECA 3ACTOCYHOK, B4 MOXERTE NIATRHMETY doro pozauTok|
flk niaTprmaru:

Nopiniteca 3 Apyane
Haalwaits sacporHwi 38'm30x 260 nponozaui

Miatpumaiite PiNEHCORO Yepes fo=aTH

KoHTakTu:

Nowma: suppat@maneytracker com

GitHub: https.//github.com**

PucyHok A.5 - CtopiHka "TligTpymatin” ana aBTopmM3oBaHOro KopucTysada

@ MoneyTrecker | Fonoska "ﬂl}upuu(n H fipo Har | | Moss ~

Mpo Hac

MoneyTrecker — Ue Cy4acHUR 3aCTOCYHOK, CTBOPEHUA AN KOMGOPTHOIO BeAeHHA OBAIKy
CNIABHKX BUTPAT. HE3aNeXHO BIZ TONO, Y# Lie NOAOPOX, CIMEHAHWA SIOLKET, YK CRiNbHe
NPOXMBAHKA — MM AONOMATraEno 36epiratn GiMaHCoBY NPosopIcTk.

Hawe 338AaHHA — 3POBUTY KOHTPO/IL BUTPAT NPOLTUM, WBHAKUM | CNPaBeAnUErN, Bi
MOXeTS CTBOPIOBATH MPYNi, A0A3BATH Tpak3akLyl, 6ayuTi BOPTV T5 NErKo po3paxoByBaTHCE
QANH 3 OAKMM,

Hala KOMAHAA BIpATE, WO QIHAHCOBE NAAHYBAHHS HE MaE SyTy ckaaaHaM. Tomy
ManeyTrecker — U@ H2 NPOCTO 06AIK BUTPAT, @ KPOK A0 KPALUOTO YMPABAIHKA TPOIWNMS B
NOBLAKASHHOMY XMTTL

PucyHok A.6 - CTopiHka “IMpo Hac” ana aBTopM30BaHOMO KOPUCTYyBaya
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@ MoneyTrecker [ Fanonsia l Nigrpianea '\ Npo wae ' ‘ Mona ~ I

Peectpauin

[ annaZOOSlrosha‘@gmaiumn

Fiown rassTe scaysr? Yisiiin

PucyHok A.7 - CTopiHka peecTpauii

(f&, MoneyTrecker | fanoana I Fllgrpissaea [ Npo wac i Moua = ]

Bxia

[ anna2005kosha@gmail com

He macre akaysra? JapescTpysatics

PucyHok A.8 - CtopiHka Bxoay

r [
@ MoneyTrecker fonoma l‘ Migrputaxs

Kosha

anna2005kosha@gmailcom

[~

Bawi rpynu

Cruopmtn rpyny

PucyHok A.9 - CtopiHka ocobucToro kabiHeTy KopucTyBaya, LLO YBINLIOB Y CUCTEMY
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@ MoneyTrecker | Fonoons “ Miarpasaxa

TomkotDOODOOOl@gma.,:om

Tapons mac Gytw sinivym 8 cmananio 3
DEARKOIO. MINOIO AITEREMM, LIMPROIO |

CNEUCHMBONDI

B waeTe akaynt? Yodmi

PucyHok A.10 - CTtopiHka peecTpauii 3 naponem “0000”

@ MoneyTrecker [ foncsma H Nigrpumxa { Mpo wac J l Mosa ~ |

Bxia

anna@gmail.com

Henpasnasia nowta abe napos

He macTe axaywTa? JapeecToyEaTHCA

PucyHok A.11 - CtopiHka Bxoay 3 HenpasBuibHUMU NOFHOM Ta Naponem

Hosa rpyna

Hazsa rpynu:

Hanpukaaa: MNogopox ao flbsosa

Crsoputm. Cxacysaru

PucyHok A.12 - dopma CTBOPEHHS rpynu

anexHn 3 localhost:8081

PucyHok A.13 - ToBigoMIieHHsA Npo CTBOPEHHS rpynu
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anna2005kosha@gmail.com

Pegarysamm
Bawi rpynu

PucyHok A.14- BigobpaxxeHHs cnucky rpyn

Mosigomnexna 3 localhost:8081

PYTa ANA EMAaneHHa’™? Lle He

e =
{“) Cracysamm
b, y

MoeigomnexHsa 3 localhost:B081

dNEeHO,

PucyHok A.15 -lNonepenxeHHs Ta NOBIQOMINEHHSI MPO BUAANEHHS rpynu

annaz005kosha@gmail.com

Bawii rpynn
23
23

PucyHok A.16 - Cnncok rpyn nicnsa BuaaneHHs
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@ MonQyTud(qr | TomogHa J ‘nnv:‘.wr:-T MNpo Hac Jl Mosa *

Hawa TectoBa rpyna

Anna Kosha
Tpanzaxyin: 0
Baw Bananc: 0 8

Cnpoctut 6opru

MepersaHyTH CTATHCTINY NEpEXasie

Tpan3sakuil

PucyHok A.17 - CTopiHka rpynu

Hosa Butparta

HazBa BuTpati:

[ Hanpuknag, obig y pectopani

X710 onnarme:

Anna Kosha v
Cyma (8):

0.00

Tun poanoginy:

Moainuti nopieHy v
YuacHukm:
Anna Kosha
O

3pobuTi BUTPaTy NOBTOPIOBAHOID

| HE Y S

PucyHok A.18 - dopma CTBOpPEHHs1 TpaH3aKLii
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Moeigomnenns 3 localhost:BOB1

Ipanzaxuio creop

PucyHok A.19 - CTBOpEHHSsI BUTpaTn

MepernaHyT CTaTUCTHKY Nepekasis

Beyepsa B Kade
08.05.2025, 0%:17:55 1952
Anna Kosha sannamue(na)

PucyHok A.20 - Cnucok BuTpaT nicna goaaBaHHS
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Tun poanoginy:

Moainuti nopieHy

YuacHuKM:

Anna Kosha

3po6uTh BUTpaTY NOBTOPIBaHOK

Mepiog:
UeaHs

Mouatox:
07.05.2025

Kineups:

09.05.2025

PucyHok A.21 - CTBOpPEHHSI MOBTOPIOBAbLHOT BUTPATH

AT I PUSTIU SUT AT s gy

noi3gKa Ha TaKci
o 07.05.2025, 09:25:16 1102

Anna Kosha sanaamus(ia)

noisfKa Ha TaKci
o 09.05.2025, 02:00:00 1102

Anna Kosha sanaamue(ia)

PucyHok A.22 - BigobpaxeHHs1 MOBTOPOBaHMX BUTpaT

HoBa Butparta

Hazea eutpatu:

Hanpuknag, obig y pectopani v

Xto onnatus nof3aKa Ha TaKci

Anna Kosha lEE G LETEL S v

PucyHok A.23 - Cnncok nponosuuin no Ha3ei BUTpaTu
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Baw 6anaHc: -222.68 2
Cnpoctutn 6opru

Julie Lii - Thomath Felton: 222,68 2

Joe Split —» Thomath Felton: 660.68 2

CxoBatu aeTanbHi bopru

Julie Lii » Thomath Felton: 290.67 2

Thomath Felton — Joe Split: 4 2
Julie Lii - Joe Split: 32 2

Joe Split — Thomath Felton: 646.67 2

Thomath Felton — Julie Lii: 50.01 2

Joe Split — Julie Lii: 50.01 2

PucyHok A.24 - 3MeHLIeHUn CNNCOK TpaH3akLini Ta cnmcok 6opris

MNMoeigomnenHa 3 localhost:8081

Onnaty sbepexeHo

02

Bawi 6anaHc: 0 2

Cnpoctutn 6opru

Joe Split — Thomath Felton: 660.68 2

CxoBatu aAetansHi bopru

Julie Lii — Thomath Felton: 290.67 2

b ot o = .. - A 2 QarmnaTiaria

PucyHok A.25 - CnosilweHHsi npo onnaty 6opry kopuctysada Julie Lii Ta 3HUKHEHHSA i 3
CNNCKY BOPXKHUKIB.
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CxoBaTuh CTaTUCTMKY Mepekasis

B ulic Lii
I Thomath Felton
B Joe Split

PucyHok A.26 - CTtaTncTuika 3a Butpatamu B rpyni
[——
Mol Butpatiu
* Takc — 50 2 (06.05.2025)
* kaBa — 45 2 (27.04.2025)

e kanycrta Ha puHky — 50 2 (04.05.2025)
* cynepmapkeT — 50 2 (04.05.2025)

CraTtncTuka no mics UAx

[ Cyma o micsuax
160

140

MAY APRIL

PucyHok A.27 - Ocobucrta ctaTtucTnka BUTpaT KopucTyBada
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@ MoneyTrecker [ Home J[ Support ][ About ] Language ~ @

English

YxpaiHcexka

Sharing expenses with
friends?

Track shared expenses with MoneyTrecker ? perfect for trips,
roommates, couples, and teams.

PucyHok A.28 - [onoBHa CTOpPiHKa aHrMincbKo MOBOKO

A 4

Julie
Lii

natalidoIn212@gmail.com

Your Groups
oot

Create Group

PucyHok A.29 - YactuHa ocobucToro kabiHeETY KopucTyBayva aHrincbKo MOBOO
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New expense

Expense name:
E.g. dinner at restaurant
Paid by:
Thomath Felton v
Amount ($):
0.00
Split type:
Split by % v

Participants:

Thomath Felton % &

PucyHok A.30 - YacTnuHa dhopmMu CTBOPEHHSA BUTPATU aHIMINCHKOK MOBOO

Group is deleted

PucyHok A.31 - MNpurknag BCOanBaryoro NOBigOMIIEHHS aHIMINCbKOK MOBOK
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Honatox b. Cxema 0a3u gaHux.

@

<& public

[ expenses
A% id bigserial

(

& group_id bigint

A® payes_id bigint
[ tike character varylng(255)
i amount numenc(3s,2)

[ created_st timestamp witho

ut fime zone

°©

& public

[ expense_spiits
A id bigsenal

&P expense id bigint =

@

& public

5 payments

4 Id bigserial

£P group_id bigint

i amount numenc(10,2}

f created_at timestamp witho
ut time zone

A% payer_id bigint
2B receiver_id bigint

e

B user_id bigint B
f share_type character varyin

9(20)
f share_value numeric(38.2)

Pucynok b. Cxema 0a3u 1aHuX cUCTEMU

®

& public

] users

¥ id bigserial

i first_name character varyin
g{80)

f last_name character varying
(50)

(@) email character varying{10
o)

f password_tash character v
aryingi255)

f created_at timestamp witho
Ut timig Tone()

F photo_ur charaeter varying
(255)

@

@ public

[ aroups
& v egsenal

| name character varylng(10
]
AP created_by bigint

H is_deleted boofean
i created_at timestamp witho

ut time zona(8)
@
& public

3 group_members

¥ group_id bigint

& user_jd bigint
f id bigserial

L0

& putlic
[ recurring_sxpenses

4* 'd bigserial —

4P group_id bigint

L & payer_id bigint

f] thle character varying(255)

i amount numeric(10.,2}

oo

Tecurrence_period character
varying(10)

start_date date
end_date date
next_occurrence date
lasi_genesated date

f created at timestamp witho

ut time rone

(o]
¢ public
[ recurring_expense, splits

& ld bigserial

&5 recurting_expense_id bigint. e

e P userid bigint

[} share_type character varyin
g{20)
f share_value numeric(38,2)
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Honarok B. CepBepHuii kox Be03acTOCYHKY

MoneyTreckerApplication
@SpringBootApplication
public class MoneyTreckerApplication {

public static void (String[] args) {
SpringApplication.run(MoneyTrecker Application.class, args);

}
LocaleConfig

(@Configuration

public class LocaleConfig implements WebMvcConfigurer {

@Bean

public LocaleResolver 0 {
CookieLocaleResolver resolver = new CookieLocaleResolver();
resolver.setDefaultLocale(new Locale("uk™));

return resolver;

——

@Bean

public LocaleChangelnterceptor 0 {
LocaleChangelnterceptor interceptor = new LocaleChangelnterceptor();
interceptor.setParamName("lang");

return interceptor;

@Override
public void (InterceptorRegistry registry) {
registry.addInterceptor(localeChangelnterceptor());
!
AuthController
@RestController
@RequestMapping("/api/auth")
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@Required ArgsConstructor
public class AuthController {
private final UserService userService;
private final JwtService jwtService;
private final AuthenticationManager authenticationManager;
private String t(String ua, String en, String lang) {

return "en".equalsIgnoreCase(lang) ? en : ua;

@PostMapping("/register")
public ResponseEntity<?> register(@RequestBody RegisterRequest request,
@RequestHeader(value = "Accept-Language", defaultValue = "uk") String lang) {
if (request.getFirstName() == null || request.getFirstName().trim().isEmpty()) {
return ResponseEntity.badRequest().body(t("Im's o6oB's3xkoBe.", "First name is required.”, lang));
H
if (request.getEmail() == null || request.getEmail().trim().isEmpty()) {
return ResponseEntity.hadRequest().body(t("ITomra o6os's3koBa.", "Email is required.", lang));
H
if (request.getPassword() == null || request.getPassword().trim().isEmpty()) {
return ResponseEntity.hadRequest().body(t("Tlapons o0oB's3koBuid.", "Password is required.",
lang));
H

if (userService.emailExists(request.getEmail())) {
return ResponseEntity.hadRequest().body(t("Taka momra Bxke BUKOpUCTOBYeThes.", "Email is
already in use.", lang));
H
if (lisValidPassword(request.getPassword())) {
return ResponseEntity.badRequest().body(

t("[Taponb Mae MICTUTH MIHIMYM 8§ CHMBOJIB, BEJIUKY JIITEPY, Mally JiTepy, HUQpy Ta

CIIELICUMBOIL.",
"Password must be at least 8 characters, with uppercase, lowercase, number and special
character.",
lang)
);
}

userService.registerUser(

request.getFirstName(),
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request.getLastName(),
request.getEmail(),

request.getPassword()

return ResponseEntity.ok(t("Peectpanis ycnimna", "Registration successful", lang));

@PostMapping("/login")
public ResponseEntity<AuthResponse> login(@RequestBody LoginRequest request) {
Authentication authentication = authenticationManager.authenticate(

new UsernamePasswordAuthenticationToken(request.getEmail(), request.getPassword())

UserDetails user = (UserDetails) authentication.getPrincipal();
String token = jwtService.generateToken(user);

return ResponseEntity.ok(new AuthResponse(token));

private boolean isValidPassword(String password) {
String passwordPattern = "N(?=.*[a-z])(?=*[A-Z])(?=.\d)(?=*[@$!%*?&])[ A-Za-
Z2\d@$!%*?7&]4{8,}$";

return password.matches(passwordPattern);

}
DebtController

@RestController
(@RequestMapping("/api/groups/{groupld}/debts")
@Required ArgsConstructor

public class DebtController {

private final ExpenseRepository expenseRepository;

private final ExpenseSplitRepository expenseSplitRepository;
private final PaymentR epository paymentRepository;

private final GroupRepository groupRepository;

private final GroupMemberRepository groupMemberRepository;

private final DebtService debtService;
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private final DebtSimplifierService debtSimplifierService;

private final UserService userService;

private boolean isUserMember(Long groupld, String email) {
User user = userService.findByEmail(email).orElseThrow();
Group group = groupRepository.findByld(groupld).orElseThrow();
return groupMemberRepository.existsByGroup AndUser(group, user);

@GetMapping("/raw")

public ResponseEntity<List<DebtDTO>> getDebts(
@PathVariable Long groupld,
@AuthenticationPrincipal UserDetails userDetails) {

if (lisUserMember(groupld, userDetails.getUsername())) {
return ResponseEntity.szarus(403).build();

List<DebtDTO> result = debtService.calculateDebtsByGroup(groupld);
return ResponseEntity.ok(result);

@GetMapping("/simplified")

public ResponseEntity<List<DebtDTO>> getSimplified(
(@PathVariable Long groupld,
(@AuthenticationPrincipal UserDetails userDetails) {

if (lisUserMember(groupld, userDetails.getUsername())) {
return ResponseEntity.stzatus(403).build();

List<DebtDTO> raw = debtService.calculateDebtsByGroup(groupld);
List<ExpenseSplit> splits = expenseSplitRepository.findByExpense Group Id(groupld);
List<Expense> expenses = expenseRepository.findByGroupld(groupld);

List<Payment> payments = paymentRepository.findByGroupld(groupld);

List<DebtSimplifierService.DebtRecord> simplifiedRecords =
debtSimplifierService.simplifyDebts(splits, expenses, payments);



List<DebtDTO> simplified = simplifiedRecords.stream()
.map(r ->new DebtDTO(r.fromUserld(), r.toUserld(), r.amount()))
.toList();

return ResponseEntity.ok(simplified);

@GetMapping("/simplified-with-payments")

public ResponseEntity<List<DebtSimplifierService.DebtRecord>> getSimplifiedDebts(
(@PathVariable Long groupld,
@AuthenticationPrincipal UserDetails userDetails) {

if (lisUserMember(groupld, userDetails.getUsername())) {
return ResponseEntity.szarus(403).build();

List<Expense> expenses = expenseRepository.findByGroupld(groupld);
List<ExpenseSplit> splits = expenseSplitRepository.findByExpense Group Id(groupld);
List<Payment> payments = paymentRepository.findByGroupld(groupld);

List<DebtSimplifierService.DebtRecord> simplified = debtSimplifierService.simplifyDebts(splits,
expenses, payments);

return ResponseEntity.ok(simplified);

}
ExpenseController

@RestController

@RequestMapping("/api/expenses")

@Required ArgsConstructor

public class ExpenseController {private final DebtService debtService;
private final ExpenseService expenseService;
private final UserService userService;
private final RecurringExpenseService recurringExpenseService;

@PostMapping
public ResponseEntity<?> addExpense(@RequestBody CreateExpenseRequest request,
(@AuthenticationPrincipal UserDetails userDetails) {

User payer = userService.findByEmail(userDetails.getUsername())
.orElseThrow(() -> new RuntimeException("KopucryBaua He 3HaiijeH0"));
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if (request.getRecurrencePeriod() = null && !request.getRecurrencePeriod().isBlank()) {
recurringExpenseService.saveR ecurring(payer, request);
Expense expense = expenseService.createExpense(payer, request);
return ResponseEntity.ok(expense);

}

Expense expense = expenseService.createExpense(payer, request);
return ResponseEntity.ok(expense);

}

@GetMapping("/groups/{groupld}/expenses")
public ResponseEntity<List<ExpenseSummaryDTO>> getGroupExpenses(
(@PathVariable Long groupld,
@RequestParam(required = false) Long payerld,
@RequestParam(required = false) @DateTimeFormat(iso = DateTimeFormat.ISO.DATE TIME)
LocalDateTime from,
@RequestParam(required = false) @DateTimeFormat(iso = DateTimeFormat.ISO.DATE TIME)
LocalDateTime to,
@RequestParam(defaultValue = "createdAt") String sortBy,
@RequestParam(defaultValue = "desc") String order
)4
List<ExpenseSummaryDTO> result = expenseService.getExpensesByGroup(groupld, payerld, from,
to, sortBy, order);
return ResponseEntity.ok(result);

}

@GetMapping("/{expenseld}")
public ResponseEntity<ExpenseDetailsDTO> getExpenseDetails(@PathVariable Long expenseld) {
return ResponseEntity.ok(expenseService. getExpenseDetails(expenseld));

}

@GetMapping("/group/{groupld}/summary")
public ResponseEntity<List<ExpenseSummaryDTO>> getExpenseSummaries(@PathVariable Long
groupld) {
return ResponseEntity.ok(expenseService.getExpensesByGroup(groupld));

H

(@GetMapping("/simplified/ { groupld}")
public ResponseEntity<List<DebtSimplifierService.DebtRecord>> getSimplifiedDebts(@PathVariable
Long groupld) {
return ResponseEntity.ok(debtService. getSimplifiedDebts(groupld));

b

(@GetMapping("/suggested-titles")

public ResponseEntity<List<String>> getSuggestedTitles(@RequestParam Long userld) {
List<String> suggestions = expenseService.getMostUsedTitles(userld);
return ResponseEntity.ok(suggestions);

}

@GetMapping("/my")
public ResponseEntity<List<ExpenseSummaryDTO>> getMyExpenses(@ AuthenticationPrincipal
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CustomUserDetails userDetails) {
Long userld = userDetails. getUser().getld();
return ResponseEntity.ok(expenseService.getExpensesByUser(userld));
}
(@GetMapping("/my/statistics")
public ResponseEntity<Map<String, Object>> getMyLExpenseStats(@AuthenticationPrincipal
CustomUserDetails userDetails) {
Long userld = userDetails. getUser().getld();
return ResponseEntity.ok(expenseService.getExpenseStatsByUser(userld));

}
}

GroupController

@RestController
@RequestMapping("/api/groups")

@RequiredArgsConstructor public class GroupController {
private final GroupRepository groupRepository;
private final GroupService groupService;
private final ExpenseRepository expenseRepository;
private final ExpenseService expenseService;
private final GroupMemberRepository groupMemberRepository;
private final UserService userService;

@GetMapping("/my")

public ResponseEntity<List<GroupResponseDto>> getMyGroups(
(@AuthenticationPrincipal UserDetails userDetails,
@RequestHeader(value = "Accept-Language", defaultValue = "uk") String lang) {

User user = userService.findByEmail(userDetails. getUsername())
.orElseThrow(() -> new RuntimeException(t("Kopucrysaua e 3Haiineno", "User not found",

lang)));
List<Group> groups = groupMemberRepository.findByUser(user)
.stream()
.map(GroupMember::getGroup)
.toList();

List<GroupResponseDto> dtos = groups.stream()
.map(group -> new GroupResponseDto(

group.getld(),
group.getName(),
groupService.canDeleteGroup(group.getld(), user.getld())
)
.toList();

return ResponseEntity.ok(dtos);

}

(@GetMapping("/{id}/details")
public ResponseEntity<GroupDetailsDto> getGroupDetails(
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(@PathVariable Long id,
@AuthenticationPrincipal UserDetails userDetails,
(@RequestHeader(value = "Accept-Language", defaultValue = "uk") String lang
)t
User user = userService.findByEmail(userDetails. getUsername())
.orElseThrow(() -> new RuntimeException(t("KopucryBaya e 3Haiigeno", "User not found",

lang)));

Group group = groupRepository.findByld(id)
.orElseThrow(() -> new RuntimeException(t("'pymy He 3naiigeno", "Group not found", lang)));

boolean isMember = groupMemberR epository.existsByGroupAndUser(group, user);
if (lisMember) {

return ResponseEntity.szatus(403).build();
H

Double totalExpenses = 0.0;

Long transactionCount = OL;

List<User> members = groupMemberRepository.findByGroup(group)
.stream()
.map(GroupMember::getUser)
.toList();

GroupDetailsDto dto = GroupDetailsDto.builder()
.name(group.getName())
.createdAt(group.getCreated At())
.createdBy(group.getCreatedBy().getFirstName())
.members(members)
.totalExpenses(totalExpenses)
.transactionCount(transactionCount)
build();

return ResponseEntity.ok(dto);
H

@PostMapping
public ResponseEntity<Group> createGroup((@AuthenticationPrincipal UserDetails userDetails,
@RequestBody GroupRequest request,
(@RequestHeader(value = "Accept-Language", defaultValue = "uk") String
lang) {
User user = userService.findByEmail(userDetails. getUsername())
.orElseThrow(() -> new RuntimeException(t("Kopucrysaua He 3Halineno", "User not found",

lang)));

Group group = Group.builder()
.name(request.getName())
.createdBy(user)
.deleted(false)

Jbuild();

Group savedGroup = groupRepository.save(group);
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GroupMember member = GroupMember.builder()
.group(savedGroup)
.user(user)
.build();
groupMemberRepository.save(member);

return ResponseEntity.ok(savedGroup);

}

@GetMapping("/{id}/members")
public ResponseEntity<List<UserDto>> getGroupMembers(@PathVariable Long id,
(@AuthenticationPrincipal UserDetails userDetails,

@RequestHeader(value = "Accept-Language", defaultValue = "uk")
String lang) {

User user = userService.findByEmail(userDetails. getUsername())

.orElseThrow(() -> new RuntimeException(t("Kopucrysaua He 3nariaeno", "User not found",
lang)));

Group group = groupRepository.findByld(id)
.orElseThrow(() -> new RuntimeException(t("I'pymy He 3naiigeno", "Group not found", lang)));

boolean isMember = groupMemberR epository.existsByGroupAndUser(group, user);
if (lisMember) {
return ResponseEntity.szatus(403).build();

H

List<User> members = groupMemberRepository.findByGroup(group)
.stream()
.map(GroupMember::getUser)
.toList();

List<UserDto> memberDtos = members.stream()

.map(u -> new UserDto(u.getld(), u.getFirstName(), u.getLastName()))
.toList();

return ResponseEntity.ok(memberDtos);

H

(@GetMapping("/{groupld}/stats")
public ResponseEntity<GroupStatsDTO> getGroupStats(
(@PathVariable Long groupld,
(@AuthenticationPrincipal UserDetails userDetails,
@RequestHeader(value = "Accept-Language", defaultValue = "uk") String lang) {

Group group = groupService.findByld(groupld)
.orElseThrow(() -> new RuntimeException(t("I'pymy He 3naineno", "Group not found", lang)));

Long count = expenseRepository.countByGroupld(groupld);
BigDecimal sum = expenseRepository.sumAmountByGroupld(groupld);
User user = userService.findByEmail(userDetails. getUsername())

.orElseThrow(() -> new RuntimeException(t("Kopucrysaua He 3naiineno", "User not found",
lang)));
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BigDecimal balance = expenseService.getUserBalancelnGroup(groupld, user);

return ResponseEntity.ok(new GroupStatsDTO(
group.getName(), count, sum, balance

)
b
(@DeleteMapping("/{groupld}")
public ResponseEntity<?> deleteGroup(@PathVariable Long groupld,
@AuthenticationPrincipal UserDetails userDetails,
(@RequestHeader(value = "Accept-Language", defaultValue = "uk") String lang)

User user = userService.findByEmail(userDetails. getUsername())
.orElseThrow(() -> new RuntimeException(t("Kopucrysaua He 3nariaeno", "User not found",

lang)));

boolean deleted = groupService.deleteGrouplfNoDebts AndOwner(groupld, user.getld());

return deleted
? ResponseEntity.ok().build()
: ResponseEntity.status(HttpStatus. FORBIDDEN).body(t("HemoxuBo Buganutu rpymy.",

"Cannot delete group.", lang));

H
@GetMapping("/{groupld}/can-delete")
public ResponseEntity<Boolean> canDeleteGroup(@PathVariable Long groupld,

Principal principal,
@RequestHeader(value = "Accept-Language", defaultValue = "uk") String
lang) {
Optional<User> optionalUser = userService.findByEmail(principal.getName());
if (optionalUser.isEmpty()) {
return ResponseEntity.status(HttpStatus. UNAUTHORIZED).build();

}

Long userld = optionalUser.get().getld();
boolean canDelete = groupService.canDeleteGroup(groupld, userld);
return ResponseEntity.ok(canDelete);

H

(@GetMapping("/{groupld}/analytics")

public ResponseEntity<Map<String, BigDecimal>> getGroup Analytics(
(@PathVariable Long groupld,
(@AuthenticationPrincipal UserDetails userDetails,
@RequestHeader(value = "Accept-Language", defaultValue = "uk") String lang) {

User user = userService.findByEmail(userDetails. getUsername())
.orElseThrow(() -> new RuntimeException(t("Kopucrysaua He 3Haiineno", "User not found",

lang)));

Group group = groupRepository.findByld(groupld)
.orElseThrow(() -> new RuntimeException(t("I'pymy He 3naiigeno", "Group not found", lang)));

if (!groupMemberR epository.existsByGroupAndUser(group, user)) {
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return ResponseEntity.status(HttpStatus. FORBIDDEN).build();
§

List<Expense> expenses = expenseRepository.findByGroupld(groupld);
Map<String, BigDecimal> totals = new HashMap<>();

for (Expense expense : expenses) {
String name = expense.getPayer().getFirstName() + " " + expense.getPayer().getLastName();
totals.merge(name, expense.getAmount(), BigDecimal::add);

}

return ResponseEntity.ok(totals);

b

private String t(String uk, String en, String lang) {
return "en".equalsignoreCase(lang) ? en : uk;

}

}
GroupMemberController

@RestController
@RequestMapping("/api/groups/{groupld}/members")
(@RequiredArgsConstructor

public class GroupMemberController {

private final GroupRepository groupRepository;
private final GroupMemberService groupMemberService;
private final UserService userService;

@PostMapping
public ResponseEntity<GroupMember> addMember(@PathVariable Long groupld,
@RequestBody AddMemberRequest request,
@AuthenticationPrincipal UserDetails userDetails) {
Group group = groupRepository.findByld(groupld).orElseThrow();
User toAdd = userService.findByEmail(request.getEmail()).orElseThrow();
GroupMember gm = groupMemberService.addMember(group, toAdd);
return ResponseEntity.ok(gm);

}

@GetMapping("/list")

public ResponseEntity<List<GroupMember>> getMembers((@PathVariable Long groupld) {
Group group = groupRepository.findByld(groupld).orElseThrow();
return ResponseEntity.ok(groupMemberService. getMembers(group));

j
j

GroupPageController

@Controller
public class GroupPageController {

(@GetMapping("/group")
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public String groupPage() {
return "group";

}

1
s
PaymentController

@RestController
@RequestMapping("/api/payments")
@RequiredArgsConstructor

public class PaymentController {

private final PaymentR epository paymentRepository;
private final GroupRepository groupRepository;
private final UserRepository userRepository;

@PostMapping
public ResponseEntity<?> makePayment(@RequestBody PaymentRequest request,
(@AuthenticationPrincipal UserDetailsImpl userDetails) {
User payer = userRepository.findByld(request.getToUserlId()).orElseThrow();
User receiver = userRepository.findByld(request.getPayerld()).orElseThrow();
Group group = groupRepository.findByld(request.getGroupld()).orElseThrow();

Payment payment = Payment.builder()
.group(group)
.payer(payer)
.receiver(receiver)
.amount(request.getAmount())
.build();

paymentRepository.save(payment);

return ResponseEntity.ok().build();

}
}

ProfileController

@Controller
public class ProfileController {

(@GetMapping("/profile")
public String profilePage() {
return "profile";
h
h
UserController

@RestController
@RequestMapping("/api/users")
@RequiredArgsConstructor
public class UserController {

private final JwtService jwtService;

72



private final UserService userService;
private final ExpenseService expenseService;

(@GetMapping("/me/balance")
public ResponseEntity<UserBalanceDTO> getBalance(@AuthenticationPrincipal UserDetails
userDetails) {
User user = userService.findByEmail(userDetails. getUsername()).orElseThrow();
return ResponseEntity.ok(expenseService.getUserBalance(user));

}

@PutMapping("/me")

public ResponseEntity<UserProfileDTO> updateProfile(
@AuthenticationPrincipal UserDetails userDetails,
@RequestBody UpdateProfileRequest request) {

User user = userService.findByEmail(userDetails. getUsername())
.orElseThrow(() -> new RuntimeException("KopucryBaua He 3HaiineH0"));

user.setFirstName(request.getFirstName());
user.setLastName(request.getLastName());
user.setEmail(request.getEmail());

userService.save(user);

UserProfileDTO dto = new UserProfileDTO(
user.getFirstName(),
user.getLastName(),
user.getEmail()

)

return ResponseEntity.ok(dto);
H
@GetMapping("/me")
public ResponseEntity<UserProfileDTO> getCurrentUser(@ AuthenticationPrincipal UserDetails
userDetails) {
User user = userService.findByEmail(userDetails. getUsername())
.orElseThrow(() -> new RuntimeException("KopucryBaua He 3HaiineH0"));

UserProfileDTO dto = new UserProfileDTO(
user.getFirstName(),
user.getLastName(),
user.getEmail()

);

return ResponseEntity.ok(dto);
H
@GetMapping("/me/id")
public ResponseEntity<Long> getCurrentUserld(@RequestHeader("Authorization") String
authHeader) {
String token = authHeader.replace("Bearer ", "");
String email = jwtService.extractUsername(token);
Long userld = userService.getUserldByEmail(email);
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return ResponseEntity.ok(userld);

1
'

ViewController

@Controller
public class ViewController {

@GetMapping("/™)
public String

return "redirect:/dashboard";
1

!

@GetMapping("/dashboard")

public String 04
return "dashboard";

1
S

@GetMapping("/login")

public String 04
return "login";

!

s

@GetMapping("/register")

public String 0 {
return "register";

1

]

@GetMapping("/group/{id}")
public String 0O

return "group";
1
S

@GetMapping("/support")
public String 0O ¢
return "support";

1
S

@GetMapping("/about")

public String 0O ¢

return "about";

v
S

AddMemberRequest

@Data
public class AddMemberRequest {

private String email,

0

{
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AuthResponse

@Data

@AllArgsConstructor

public class AuthResponse {
private String token;

1
s

CreateExpenseRequest

(@Data

@Getter

@Setter

public class CreateExpenseRequest {
private String title;
private BigDecimal amount;
private Long groupld;
private Long payerld;
private List<Long> participants;
private List<SplitShareDTO> shares;
private String recurrencePeriod;
private LocalDate startDate;
private LocalDate endDate;

public List<SplitShareDTO> 0 {
return shares;

1
S

public void (List<SplitShareDTO> shares) {

this.shares = shares;
h
v
s
CreateRecurringExpenseRequest

(@Data
public class CreateRecurringExpenseRequest {

private Long groupld;
private Long payerld;

private String title;
private BigDecimal amount;

private String recurrencePeriod;

private LocalDate startDate;

private LocalDate endDate;

8
S

DebtDTO

@Data
@AllArgsConstructor
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public class DebtDTO {
private Long fromUserld;
private Long toUserld;
private BigDecimal amount;

1
s

ExpenseDetailsDTO

(@Data
@AIllArgsConstructor
public class ExpenseDetailsDTO {
private Long id;
private String title;
private BigDecimal amount;
private String payer;
private LocalDateTime createdAt;
private List<SplitDetailDTO> splits;
\
s

ExpenseSummaryDTO

(@Data

@AllArgsConstructor

(@Builder

public class ExpenseSummaryDTO {
private Long id;
private String title;
private BigDecimal amount;
private LocalDateTime createdAt;
private String payerFullName;

v
s
GroupDetailsDto

(@Data

(@Builder

public class GroupDetailsDto {
private String name;
private LocalDateTime createdAt;
private String createdBy;
private List<User> members;
private Double totalExpenses;
private Long transactionCount;

1

GroupRequest

@Data
public class GroupRequest {

private String name;

It
S

GroupResponseDto
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@Data

@AllArgsConstructor

public class GroupResponseDto {
private Long id;
private String name;
private boolean canDelete;

1
s

GroupStatsDTO

(@Data

@AIllArgsConstructor

public class GroupStatsDTO {
private String groupName;
private Long transactionCount;
private BigDecimal total Amount;

private BigDecimal userBalance;
!
s

LoginRequest

(@Data

public class LoginRequest {
private String email;
private String password,

1

s

PaymentRequest

(@Data

public class PaymentRequest {
private Long groupld;
private Long toUserld;
private Long payerld;
private BigDecimal amount;

3
S
RegisterRequest

(@Data

public class RegisterRequest {
private String firstName;
private String lastName;
private String email,

private String password,

8
S

SplitDetailDTO

@Data
@AllArgsConstructor
public class SplitDetailDTO {
private String user;
private String shareType;



private BigDecimal shareValue;

1
s

SplitShareDTO

@Data

public class SplitShareDTO {
private Long userld;
private String shareType;
private BigDecimal shareValue;

1
s

UpdateProfileRequest

@Data

public class UpdateProfileRequest {
private String firstName;
private String lastName;
private String email;

Y

s

UserBalanceDTO

@Data

@AIllArgsConstructor

public class UserBalanceDTO {
private BigDecimal paid;
private BigDecimal owed;
private BigDecimal balance;

3

s

UserDto

@Data
@AIllArgsConstructor
public class UserDto {
private Long id;
private String firstName;

private String lastName;

1
S

UserProfileDTO

@Data

@AIllArgsConstructor

public class UserProfileDTO {
private String firstName;
private String lastName;
private String email,

It
S

Expense



@Entity

@Table(name = "expenses")
@Data
@NoArgsConstructor
@AllArgsConstructor
@Builder

public class Expense {

@I1d
@Generated Value(strategy = GenerationType.IDENTITY)
private Long id;

@ManyToOne
@JoinColumn(name = "group _id", nullable = false)
private Group group;

@Column(nullable = false)
private BigDecimal amount;

@ManyToOne
@JoinColumn(name = "payer_id", nullable = false)
private User payer;

@Column(nullable = false)
private String title;

@Column(name = "created at", updatable = false)
private LocalDateTime createdAt;

(@PrePersist
public void prePersist() {
createdAt = LocalDateTime.now();
H
b

ExpenseSplit

(@Entity

(@Table(name = "expense_splits")
@Data

@NoArgsConstructor
@AllArgsConstructor

(@Builder

public class ExpenseSplit {

@Id
@Generated Value(strategy = GenerationType.IDENTITY)

private Long id;

@ManyToOne
@JoinColumn(name = "expense_id", nullable = false)
private Expense expense;
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@ManyToOne
@JoinColumn(name = "user_id", nullable = false)
private User user;

@Column(name = "share_type", nullable = false)
private String shareType;

@Column(name = "share value", nullable = false)
private BigDecimal shareValue;

J
Group

@Entity

(@Table(name = "groups")
@Data
@NoArgsConstructor
@AllArgsConstructor
(@Builder

public class Group {

@Id
(@Generated Value(strategy = GenerationType. IDENTITY)

private Long id;

(@Column(nullable = false, length = 100)
private String name;

@ManyToOne
@JoinColumn(name = "created by")
private User createdBys;

(@Column(name = "is_deleted")
private boolean deleted = false;

(@Column(name = "created_at", updatable = false)
private LocalDateTime createdAt;

(@ManyToMany
@JoinTable(
name = "group_members",
joinColumns = @JoinColumn(name = "group_id"),
inverseJoinColumns = @JoinColumn(name = "user_id")
)
private Set<User> members = new HashSet<>();
(@PrePersist
public void prePersist() {
createdAt = LocalDateTime.now();
b
}

GroupMember

80



@Entity
(@Table(name = "group_members",
uniqueConstraints = {@UniqueConstraint(columnNames = {"group_id", "user_id"})})
@Data
@NoArgsConstructor
@AllArgsConstructor
@Builder
public class GroupMember {

@I1d
@Generated Value(strategy = GenerationType.IDENTITY)

private Long id;

@ManyToOne
@JoinColumn(name = "group _id", nullable = false)
private Group group;

@ManyToOne
@JoinColumn(name = "user_id", nullable = false)
private User user;

h
Payment

(@Entity

(@Table(name = "payments")
(@Data
(@NoArgsConstructor
@AllArgsConstructor
(@Builder

public class Payment {

@ld
(@Generated Value(strategy = GenerationType. IDENTITY)

private Long id;

(@ManyToOne(optional = false)
@JoinColumn(name = "group_id")
private Group group;

(@ManyToOne(optional = false)
@JoinColumn(name = "payer_id")
private User payer;

@ManyToOne(optional = false)
@JoinColumn(name = "receiver_id")
private User receiver;

@Column(nullable = false, precision = 10, scale = 2)
private BigDecimal amount;

@Column(name = "created_at", updatable = false)
private LocalDateTime createdAt;
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(@PrePersist
public void prePersist() {
this.createdAt = LocalDateTime.now();

}

b

RecurringExpense

@Entity

(@Table(name = "recurring_expenses")
@Data

@NoArgsConstructor
@AllArgsConstructor

@Builder

public class RecurringExpense {

@Id
(@Generated Value(strategy = GenerationType. IDENTITY)

private Long id;

@ManyToOne
@JoinColumn(name = "group_id", nullable = false)
private Group group;

@ManyToOne
@JoinColumn(name = "payer_id", nullable = false)
private User payer;

@Column(nullable = false)
private String title;

@Column(nullable = false, precision = 10, scale = 2)
private BigDecimal amount;

(@Column(name = "recurrence_period", nullable = false, length = 10)
private String recurrencePeriod;

@Column(name = "start_date", nullable = false)
private LocalDate startDate;

@Column(name = "end_date")
private LocalDate endDate;

(@Column(name = "next_occurrence")
private LocalDate nextOccurrence;

@Column(name = "last_generated")
private LocalDate lastGenerated,

@Column(name = "created_at", nullable = false)
private LocalDateTime createdAt;
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RecurringExpenseSplit

@Entity

@Table(name = "recurring_expense_splits")
@Data

@NoArgsConstructor
@AllArgsConstructor

@Builder

public class RecurringExpenseSplit {

@Id
@Generated Value(strategy = GenerationType.IDENTITY)

private Long id;

@ManyToOne(fetch = FetchType.LAZY)
@JoinColumn(name = "recurring_expense_id", nullable = false)
private RecurringExpense recurringExpense;

@ManyToOne(fetch = FetchType.LAZY)
@JoinColumn(name = "user_id", nullable = false)
private User user;

@Column(name = "share_type", nullable = false)
private String shareType;

@Column(name = "share value", nullable = false)
private BigDecimal shareValue;

§
User

(@Entity

(@Table(name = "users", uniqueConstraints = {
@UniqueConstraint(columnNames = "email")

5

@Data

@NoArgsConstructor

@AllArgsConstructor

(@Builder

public class User {

@Id
@Generated Value(strategy = GenerationType.IDENTITY)

private Long id;

@Column(name = "first_name", nullable = false, length = 50)
private String firstName;

@Column(name = "last name", nullable = false, length = 50)
private String lastName;
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@Column(nullable = false, length = 100)
private String email,

@Column(name = "password_hash", nullable = false)
private String passwordHash;

@Column(name = "created at", updatable = false)
private LocalDateTime createdAt;

(@PrePersist
public void 0O ¢

createdAt = LocalDateTime.now();
|
S

}

ExpenseRepository

public interface ExpenseRepository extends JpaRepository<Expense, Long> {

List<Expense> (Long groupld);
List<Expense> (Group group);
List<Expense> (Long payerld);
Long (Group group);

@Query("SELECT COALESCE(SUM(e.amount), 0) FROM Expense ¢ WHERE e.group = :group")
BigDecimal (Group group);

@Query("SELECT COALESCE(SUM(e.amount), 0) FROM Expense e WHERE e.group.id =

:groupld")
BigDecimal (@Param("groupld") Long groupld);
@Query("SELECT COUNT(e) FROM Expense e WHERE e.group.id = :groupld")
Long (@Param("groupld") Long groupld);

@Query("SELECT e FROM Expense e WHERE e.group = :group" +
" AND (:payer IS NULL OR e.payer = :payer)" +
" AND (:from IS NULL OR e.createdAt >= :from)" +
" AND (:to IS NULL OR e.createdAt <= :to)")
List<Expense> (@Param("group") Group group,
(@Param("payer") User payer,
@Param("from") LocalDateTime from,

@Param("to") LocalDateTime to);

y

ExpenseSplitRepository

public interface ExpenseSplitRepository extends JpaRepository<ExpenseSplit, Long> {
List<ExpenseSplit> (Long groupld);

!

S

GroupMemberRepository
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public interface GroupMemberR epository extends JpaRepository<GroupMember, Long> {

List<GroupMember> (Group group);
List<GroupMember> (User user);
boolean (Group group, User user);
boolean (Long groupld, Long userld);

:‘

GroupRepository

public interface GroupRepository extends JpaRepository<Group, Long> {
List<Group> (User user);

)

PaymentRepository

public interface PaymentRepository extends JpaRepository<Payment, Long> {
List<Payment> (Long groupld);

1

s

RecurringExpenseRepository

(@Repository
public interface RecurringExpenseRepository extends JpaRepository<RecurringExpense, Long> {
List<RecurringExpense> (LocalDate date);

1
S

RecurringExpenseSplitRepository

public interface RecurringExpenseSplitRepository extends JpaRepository<RecurringExpenseSplit, Long>

{

List<RecurringExpenseSplit> (Long recurringExpenseld);

v
s
UserRepository

public interface UserRepository extends JpaRepository<User, Long> {
Optional<User> (String email);
boolean (String email);

3

s

CustomUserDetails

@Getter
public class CustomUserDetails implements UserDetails {

private final User user;

public (User user) {

this.user = user;

}

public User 04
return user;
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}

@Override

public Collection<? extends GrantedAuthority> getAuthorities() {
return Collections.emptyList();

}

@Override
public String getPassword() {
return user.getPasswordHash();

}

@Override
public String getUsername() {
return user.getEmail();

}

@Override
public boolean is AccountNonExpired() {
return true;

}

@Override
public boolean isAccountNonlLocked() {
return true;

}

@Override
public boolean isCredentialsNonExpired() {
return true;

}

@Override
public boolean isEnabled() {
return true;
H
}

JwtAuthenticationFilter

@Component
@Required ArgsConstructor
public class JwtAuthenticationFilter extends OncePerRequestFilter {

private final JwtService jwtService;
private final UserDetailsServicelmpl userDetailsService;

@Override
protected void doFilterinternal(HttpServletRequest request,
HttpServletResponse response,
FilterChain filterChain) throws ServletException, [OException {

final String authHeader = request.getHeader(" Authorization");
final String jwt;
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final String userEmail;

if (authHeader == null || lauthHeader.startsWith("Bearer ")) {
filterChain.doFilter(request, response);
return;

}

jwt = authHeader.substring(7);
userEmail = jwtService.extractUsername(jwt);

if (userEmail != null && SecurityContextHolder.getContext().get Authentication() == null) {
UserDetails userDetails = this.userDetailsService.loadUserByUsername(userEmail);

if (jwtService.isTokenValid(jwt, userDetails)) {
UsernamePasswordAuthenticationToken authToken = new
UsernamePasswordAuthenticationToken(
userDetails,
null,
userDetails.getAuthorities()

);
authToken.setDetails(new WebAuthenticationDetailsSource().buildDetails(request));

SecurityContextHolder.getContext().setAuthentication(authToken);

}
}

filterChain.doFilter(request, response);

}
}

JwtService

@Service
public class JwtService {

@Value("${app.jwt.secret}")
private String secretKeyString;

private Key secretKey;

@PostConstruct
public void init() {

this.secretKey = Keys.imacShaKeyFor(secretKeyString. getBytes());
H

public String extractUsername(String token) {
return extractClaim(token, Claims::getSubject);

}

public <T>T extractClaim(String token, Function<Claims, T> claimsResolver) {
final Claims claims = extractAllClaims(token);
return claimsResolver.apply(claims);
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}

}

private Claims extractAllClaims(String token) {
return Jwts.parserBuilder()
.setSigningKey(secretKey)
.build()
.parseClaimsJws(token)
.getBody();

}

public boolean isTokenValid(String token, UserDetails userDetails) {
final String username = extractUsername(token);
return (username.equals(userDetails. getUsername()));

H

public String generateToken(UserDetails userDetails) {
return Jwts.builder()

.setClaims(Map.of())
.setSubject(userDetails.getUsername())
.setlssued At(new Date(System.currentTimeMillis()))
.setExpiration(new Date(System.current TimeMillis() + 1000 * 60 * 60 * 24))
.signWith(secretKey, SignatureAlgorithm. H§256)
.compact();

}

SecurityConfig

(@Configuration
(@EnableWebSecurity
(@EnableMethodSecurity
@Required ArgsConstructor
public class SecurityConfig {

private final JwtAuthenticationFilter jwtAuthenticationFilter;
private final UserDetailsServicelmpl userDetailsService;
(@Bean
public SecurityFilterChain securityFilterChain(HttpSecurity http) throws Exception {
return http
.csrf(csrf -> csrf.disable())
.cors(Customizer.withDefaults())
.authorizeHttpRequests(auth -> auth
.requestMatchers(
"/", "/dashboard", "/profile", "/about", "/support", "/language",
"/login", "/register", "/group/**",
"fess/HFEN s/ FE " /img/**") "/webjars/**"
).permitAll()
requestMatchers(HttpMethod. DELETE, "/api/groups/**").authenticated()
requestMatchers("/api/groups/**").authenticated()
requestMatchers("/api/payments/**").authenticated()
requestMatchers("/api/expenses/**").authenticated()
.requestMatchers("/api/auth/**").permitAll()
.anyRequest().authenticated()
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)

.sessionManagement(sess -> sess.sessionCreationPolicy(SessionCreationPolicy. STATELESS))

.authenticationProvider(daoAuthenticationProvider())

.addFilterBefore(jwtAuthenticationFilter, UsernamePassword AuthenticationFilter.class)

.build();
}

(@Bean
public DaoAuthenticationProvider daoAuthenticationProvider() {

DaoAuthenticationProvider provider = new DaoAuthenticationProvider();

provider.setUserDetailsService(userDetailsService);
provider.setPasswordEncoder(passwordEncoder());
return provider;

H

(@Bean

public AuthenticationManager authenticationManager(AuthenticationConfiguration config) throws

Exception {
return config.getAuthenticationManager();

}

(@Bean
public PasswordEncoder passwordEncoder() {
return new BCryptPasswordEncoder();
H
H

UserDetailsImpl

@AllArgsConstructor

@Getter

public class UserDetailsImpl implements UserDetails {
private final User user;

@Override
public Collection<? extends GrantedAuthority> getAuthorities() {
return Collections.emptyList();

H

@Override
public String getPassword() {
return user.getPasswordHash();

}

@Override
public String getUsername() {
return user.getEmail();

}

@Override
public boolean isAccountNonkExpired() {
return true;

}
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@Override
public boolean isAccountNonLocked() {
return true;

}

@Override
public boolean isCredentialsNonExpired() {
return true;

}

@Override
public boolean isEnabled() {
return true;

H

public Long getld() {
return user.getld();
H
H

DebtService

@Service

(@RequiredArgsConstructor

public class DebtService {
private final ExpenseSplitRepository expenseSplitRepository;
private final PaymentR epository paymentRepository;
private final DebtSimplifierService debtSimplifierService;
private final ExpenseRepository expenseRepository;
private final ExpenseSplitRepository splitRepository;

public List<DebtDTO> calculateDebtsByGroup(Long groupld) {
List<Expense> expenses = expenseRepository.findAll();
List<DebtDTO> debts = new ArrayList<>();

for (Expense expense : expenses) {
if (lexpense.getGroup().getld().equals(groupld)) continue;

Long payerld = expense.getPayer().getld();
List<ExpenseSplit> splits = splitRepository.find All();

for (ExpenseSplit split : splits) {
if (Isplit.getExpense().getld().equals(expense.getld())) continue;

Long userld = split.getUser().getld();
if (luserld.equals(payerld)) {
debts.add(new DebtDTO(
split.getUser().getld(),
payerld,
split.getShare Value()
s
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}
}
}

return mergeDebts(debts);
}

private List<DebtDTO> mergeDebts(List<DebtDTO> raw) {
Map<String, BigDecimal> aggregated = new HashMap<>();

for (DebtDTO debt : raw) {
String key = debt.getFromUserld() + "->" + debt.getToUserld();
aggregated.put(key, aggregated.getOrDefault(key, BigDecimal. ZERO).add(debt.get Amount()));

H

List<DebtDTO> result = new ArrayList<>();
for (Map.Entry<String, BigDecimal> entry : aggregated.entrySet()) {
String[] parts = entry.getKey().split("->");
Long from = Long.parseLong(parts[0]);
Long to = Long.parseLong(parts[1]);
result.add(new DebtDTO(from, to, entry.getValue()));

}

return result;

H
public boolean allBalancesZero(Long groupld) {

List<DebtDTO> debts = calculateDebtsByGroup(groupld);
return debts.stream().allMatch(debt -> debt.get Amount().compareTo(BigDecimal. ZERQ) == 0);
H
public List<DebtSimplifierService.DebtRecord> getSimplifiedDebts(Long groupld) {
List<Expense> expenses = expenseRepository.findByGroupld(groupld);
List<ExpenseSplit> splits = expenseSplitRepository.findByExpense Group Id(groupld);
List<Payment> payments = paymentRepository.findByGroupld(groupld);

return debtSimplifierService.simplifyDebts(splits, expenses, payments);

}
}

DebtSimplifierService

@Service
public class DebtSimplifierService {
(@Data
@AIllArgsConstructor
@NoArgsConstructor
private static class UserBalance {
private Long user;
private BigDecimal amount;

}

public List<DebtDTO> simplify(List<DebtDTO> debts) {
Map<Long, BigDecimal> netBalance = new HashMap<>();
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for (DebtDTO debt : debts) {

netBalance.put(debt.getFromUserld(), netBalance.getOrDefault(debt.getFromUserld(),
BigDecimal.ZERQ).subtract(debt.getAmount()));

netBalance.put(debt.getToUserld(), netBalance.getOrDefault(debt.getToUserld(),
BigDecimal.ZERO).add(debt.getAmount()));

H

PriorityQueue<UserBalance> debtors = new PriorityQueue<>(Comparator.comparing(ub ->
ub.amount));

PriorityQueue<UserBalance> creditors = new PriorityQueue<>((a, b) ->
b.amount.compareTo(a.amount));

for (Map.Entry<Long, BigDecimal> entry : netBalance.entrySet()) {
BigDecimal amount = entry.getValue();
if (amount.compareTo(BigDecimal.ZERO) < 0) {
debtors.add(new UserBalance(entry.getKey(), amount.abs()));
} else if (amount.compareTo(BigDecimal. ZERQO) > 0) {
creditors.add(new UserBalance(entry.getKey(), amount));
H
H

List<DebtDTO> simplified = new ArrayList<>();

while (!debtors.isEmpty() && !creditors.isEmpty()) {
UserBalance debtor = debtors.poll();
UserBalance creditor = creditors.poll();

BigDecimal amount = debtor.amount. min(creditor.amount);
simplified.add(new DebtDTO(debtor.user, creditor.user, amount));

if (debtor.amount.compareTo(creditor.amount) > 0) {
debtors.add(new UserBalance(debtor.user, debtor.amount.subtract(amount)));
} else if (creditor.amount.compareTo(debtor.amount) > 0) {
creditors.add(new UserBalance(creditor.user, creditor.amount.subtract(amount)));

}
}

return simplified;

}
public record DebtRecord(Long fromUserld, Long toUserld, BigDecimal amount) {}

public List<DebtRecord> simplifyDebts(List<ExpenseSplit> splits, List<Expense> expenses,
List<Payment> payments) {
Map<Long, BigDecimal> balanceMap = new HashMap<>();

for (ExpenseSplit split : splits) {
balanceMap.merge(split.getUser(). getld(), split.getShareValue().negate(), BigDecimal::add);
}

for (Expense expense : expenses) {
balanceMap.merge(expense.getPayer().getld(), expense.getAmount(), BigDecimal::add);
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}

for (Payment payment : payments) {
balanceMap.merge(payment.getPayer().getld(), payment.get Amount().negate(),
BigDecimal::add);
balanceMap.merge(payment.getReceiver().getld(), payment.getAmount(), BigDecimal::add);
}

List<UserBalance> debtors = new ArrayList<>();
List<UserBalance> creditors = new ArrayList<>();

for (Map.Entry<Long, BigDecimal> entry : balanceMap.entrySet()) {
BigDecimal balance = entry.getValue().setScale(2);
if (balance.compareTo(BigDecimal. ZERO) < 0) {
debtors.add(new UserBalance(entry.getKey(), balance));
} else if (balance.compareTo(BigDecimal.ZERO) > 0) {
creditors.add(new UserBalance(entry.getKey(), balance));

b
b

List<DebtRecord> results = new ArrayList<>();
inti=0,j=0;
while (i < debtors.size() && j < creditors.size()) {
var debtor = debtors.get(i);
var creditor = creditors.get(j);
BigDecimal amount = debtor.amount.abs().min(creditor.amount);

if (amount.compareTo(BigDecimal.ZERO) > 0) {
results.add(new DebtRecord(debtor.user, creditor.user, amount));
debtor.amount = debtor.amount.add(amount);
creditor.amount = creditor.amount.subtract(amount);

}

if (debtor.amount.compareTo(BigDecimal. ZERO) == 0) i++;
if (creditor.amount.compareTo(BigDecimal.ZERO) == 0) j++;

b

return results;

}
}

ExpenseService

@Service

@RequiredArgsConstructor

public class ExpenseService {
private final ExpenseRepository expenseRepository;
private final ExpenseSplitRepository splitRepository;
private final GroupRepository groupRepository;
private final UserRepository userRepository;

public Expense createExpense(User payer, CreateExpenseRequest request) {
Group group = groupRepository.findByld(request.getGroupld())
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.orElseThrow(() -> new Illegal ArgumentException("Group not found"));
User payerFromRequest = userRepository.findByld(request.getPayerld())
.orElseThrow(() -> new lllegal ArgumentException("Payer not found"));

Expense expense = Expense.builder()
.group(group)
.payer(payerFromRequest)
.amount(request.get Amount())
title(request.getTitle())

.build();

Expense savedExpense = expenseRepository.save(expense);

List<SplitShareDTO> shares = request.getShares();
BigDecimal totalCalculated = BigDecimal. ZERO;

int equalCount = (int) shares.stream()
filter(s -> s.getShareType().equalsignoreCase("equal™))
.count();

for (SplitShareDTO dto : shares) {
User user = userRepository.findByld(dto.getUserld())
.orElseThrow(() -> new Illegal ArgumentException("User not found: " + dto.getUserld()));

String type = dto.getShareType().toLowerCase();
BigDecimal value;

switch (type) {
case "manual":
value = dto.getShareValue();
break;

case "percentage":
value = request.getAmount()
.multiply(dto.getShareValue())
.divide(BigDecimal.valueOf{(100), 2, RoundingMode. HALF UP);
break;

case "equal":
value = request.getAmount()
.divide(BigDecimal.valueOf{equalCount), 2, RoundingMode. HALF UP);
break;

default:
throw new Illegal ArgumentException("Unknown share type: " + dto.getShareType());

H

totalCalculated = totalCalculated.add(value);

ExpenseSplit split = ExpenseSplit.builder()
.expense(savedExpense)
.user(user)
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.shareType(type)
.shareValue(value)
build();

splitRepository.save(split);
}
BigDecimal diff = totalCalculated.subtract(request.get Amount()).abs();
if (diff.compareTo(BigDecimal.valueOf{0.01)) > 0) {

throw new lllegalStateException("Total shares do not match expense amount (difference: " + diff

£
)

return savedExpense;
§
public List<ExpenseSummaryDTO> getExpensesByGroup(Long groupld, Long payerld,
LocalDateTime from, LocalDateTime to, String sortBy, String order) {
List<Expense> expenses = expenseRepository.findByGroupld(groupld);
return expenses.stream()
.map(exp -> new ExpenseSummaryDTO(
exp.getld(),
exp.getTitle(),
exp.getAmount(),
exp.getCreated At(),
exp.getPayer().getFirstName() + " " + exp.getPayer().getLastName()

)
.toList();

}

public List<ExpenseSummaryDTO> getExpensesByGroup(Long groupld) {
return getExpensesByGroup(groupld, null, null, null, null, null);

H

public ExpenseDetailsDTO getExpenseDetails(Long expenseld) {
Expense expense = expenseRepository.findByld(expenseld).orElseThrow();

List<ExpenseSplit> splits = splitRepository.find All()
.stream()
filter(s -> s.getExpense().getld().equals(expenseld))
.toList();

List<SplitDetailDTO> details = splits.stream()
.map(s -> new SplitDetailDTO(
s.getUser().getFirstName(),

s.getShareType(),
s.getShareValue()
)
.toList();

return new ExpenseDetailsDTO(
expense.getld(),
expense.getTitle(),
expense.getAmount(),
expense.getPayer().getFirstName(),
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expense.getCreated At(),
details
);
}
public BigDecimal getUserBalancelnGroup(Long groupld, User user) {
BigDecimal paid = expenseRepository.findByGroupld(groupld).stream()
filter(e -> e.getPayer().getld().equals(user.getld()))
.map(Expense::getAmount)
reduce(BigDecimal. ZERO, BigDecimal::add);

BigDecimal owed = splitRepository.find All().stream()
filter(s -> s.getExpense().getGroup().getld().equals(groupld))
filter(s -> s.getUser().getld().equals(user.getld()))
.map(ExpenseSplit::getShareValue)
reduce(BigDecimal. ZERO, BigDecimal::add);

return paid.subtract(owed);
H
public UserBalanceDTO getUserBalance(User user) {
BigDecimal paid = expenseRepository.find All().stream()
filter(e -> e.getPayer().getld().equals(user.getld()))
.map(Expense::getAmount)
reduce(BigDecimal. ZERQO, BigDecimal::add);

BigDecimal owed = splitRepository.findAll().stream()
filter(s -> s.getUser().getld().equals(user.getld()))
.map(s -> s.getShareValue())
reduce(BigDecimal. ZERO, BigDecimal::add);

BigDecimal balance = paid.subtract(owed);
return new UserBalanceDTO(paid, owed, balance);
H
public Map<String, Long> getMostUsedCategoriesByUser(Long userld) {
return expenseRepository.find AlIByPayerld(userld).stream()
.collect(Collectors.groupingBy(
Expense::getTitle,
Collectors.counting()

));
}

public List<String> getMostUsedTitles(Long userld) {
List<Expense> expenses = expenseRepository.findAllIByPayerld(userld);

return expenses.stream()
filter(e -> e.getTitle() != null)
.collect(Collectors.groupingBy(
Expense::getTitle,
Collectors.counting()
)
.entrySet().stream()
.sorted(Map.Entry.<String, Long>comparingByValue().reversed())

limit(3)
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.map(Map.Entry::getKey)
.collect(Collectors.toList());
}
public List<ExpenseSummaryDTO> getExpensesByUser(Long userld) {
return expenseRepository.findAlIByPayerld(userld).stream()
.map(expense -> new ExpenseSummaryDTO(
expense.getld(),
expense.getTitle(),
expense.getAmount(),
expense.getCreated At(),
expense.getPayer().getFirstName() + " " + expense.getPayer().getLastName()

)
.collect(Collectors.toList());

H

public Map<String, Object> getExpenseStatsByUser(Long userld) {
List<Expense> expenses = expenseRepository.findAlIByPayerld(userld);

var byMonth = expenses.stream().collect(Collectors.groupingBy(
e -> e.getCreated At().getMonth().toString(),
Collectors.summingDouble(e -> e.getAmount().doubleValue())

));

var total = expenses.stream()
.mapToDouble(e > e.getAmount().doubleValue())
.sum();

Map<String, Object> result = new HashMap<>();
result.put("total Amount", total);
result.put("byMonth", byMonth);

return result;

}
GroupMemberService

@Service
@Required ArgsConstructor
public class GroupMemberService {

private final GroupMemberRepository memberRepository;
public GroupMember addMember(Group group, User user) {

if (memberRepository.existsByGroupAndUser(group, user)) {
throw new IllegalStateException("User already in group");

H

GroupMember member = GroupMember.builder()
.group(group)
.user(user)
build();

return memberRepository.save(member);

}

97



public List<GroupMember> getMembers(Group group) {
return memberRepository.findByGroup(group);

j
}

GroupService

@Service
@RequiredArgsConstructor
public class GroupService {
private final DebtService debtService;
private final GroupRepository groupRepository;

public Group createGroup(User creator, String name) {
Group group = Group.builder()
.name(name)
.createdBy(creator)
.deleted(false)
.build();
return groupRepository.save(group);
H
public boolean deleteGrouplfNoDebtsAndOwner(Long groupld, Long userld) {
Optional<Group> optional = groupRepository.findByld(groupld);
if (optional.isEmpty()) return false;
Group group = optional.get();
if (!group.getCreatedBy().getld().equals(userld)) return false;
if (!debtService.allBalancesZero(groupld)) return false;

groupRepository.delete(group);
return true;
}
public boolean canDeleteGroup(Long groupld, Long userld) {
Optional<Group> optional = groupRepository.findByld(groupld);
if (optional.isEmpty()) return false;
Group group = optional.get();
return group.getCreatedBy().getld().equals(userld) && debtService.allBalancesZero(groupld);
}
public Optional<Group> findByld(Long id) {
return groupRepository.findByld(id);
}
public List<Group> getUserGroups(User user) {
return groupRepository.findAlIByCreatedByAndDeletedFalse(user);
§
h
RecurringExpenseService

@Service
@RequiredArgsConstructor
public class RecurringExpenseService {

private final RecurringExpenseRepository recurringExpenseRepository;
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private final RecurringExpenseSplitRepository recurringExpenseSplitR epository;
private final GroupRepository groupRepository;
private final UserRepository userRepository;

public void saveRecurring(User payer, CreateExpenseRequest request) {
Group group = groupRepository.findByld(request.getGroupld())
.orElseThrow(() -> new Illegal ArgumentException("Group not found"));

RecurringExpense recurringExpense = RecurringExpense. builder()
.group(group)
.payer(payer)
Ltitle(request.getTitle())
.amount(request.get Amount())
recurrencePeriod(request.getR ecurrencePeriod())
.startDate(request.getStartDate())
.endDate(request.getEndDate())
.nextOccurrence(request.getStartDate())
.createdAt(LocalDateTime.now())
.build();

recurringExpenseRepository.save(recurringExpense);

for (SplitShareDTO share : request.getShares()) {
User user = userRepository.findByld(share.getUserld())
.orElseThrow(() -> new Illegal ArgumentException("User not found"));

RecurringExpenseSplit split = RecurringExpenseSplit.builder()
recurringExpense(recurringExpense)
.user(user)
.shareType(share.getShareType())
.shareValue(share.getShare Value())
.build();

recurringExpenseSplitRepository.save(split);
}
}
}

UserDetailsServicelmpl

@Service

@Required ArgsConstructor

public class UserDetailsServicelmpl implements UserDetailsService {

private final UserRepository userRepository;

@Override
public UserDetails loadUserByUsername(String email) throws UsernameNotFoundException {
User user = userRepository.findByEmail(email)
.orElseThrow(() -> new UsernameNotFoundException("User not found"));
return new CustomUserDetails(user);
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}
}

UserService

@Service
@RequiredArgsConstructor
public class UserService {

private final UserRepository userRepository;
private final PasswordEncoder passwordEncoder;

public Optional<User> findByEmail(String email) {
return userRepository.findByEmail(email);

H

public boolean emailExists(String email) {
return userRepository.existsByEmail(email);

}

public User registerUser(String firstName, String lastName, String email, String rawPassword) {
String hashed = passwordEncoder.encode(rawPassword);
User user = User.builder()
firstName(firstName)
.JastName(lastName)
.email(email)
.passwordHash(hashed)
.build();
return userRepository.save(user);
H
public Long getUserldByEmail(String email) {
return userRepository.findByEmail(email)
.orElseThrow(() -> new RuntimeException("KopucryBaua He 3HaineHo" ))
.getld();
H
public void save(User user) {
userRepository.save(user);
H
}
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