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AHOTALIA

JluriomHa po6ota MicTUTh 69 CTOPIHOK MOACHIOBAJIBHOI 3aTUCKH, 16 300pakenHs, 11
JoKepen, 1 momaTok.

B numiomHii poOOTI CHPOEKTOBAHO 1 peali3oBaHO BeOCHCTEMY BIAMOBIAHO 0
TEXHIYHOTO 3aBAaHHsA. Bona po3pobneHa 3acobamMu MoBU TmporpamyBanHs C# 3
BukopuctanasaM ASP.NET mis Gekenn yactuH Ta Angular 11t KIIEHTCHKOT YacTHHU. TyT
Oyno peanizoBaHo HpukiIaaHuil nporpamuuii iHtepgeric REST API, sxuii 3a0e3neuye
IIBUJKY B3a€EMOAII0 MDK KiIi€eHTOM 1 cepBepoMm. KimieHTchbkuil iHTepdeiic 3abesmeuye
cydacHy IaTdopMmy I MOTEHIIMHUX BOJIOHTEPIB Ta opraxizaiiil. Po3pobiena cucrema
N03BOJIsIE  €(DEKTUBHO KOOPJMHYBAaTH BOJIOHTEPCHKY [ISUIbHICTh, MOJadl 3asBOK Ta
B3a€EMOJIIT MK BOJIOHTEPAMH 1 OpPTaHi3aIlisIMH.

Kuarwuosi caoBa: ASP.NET, Angular, C#, REST API, BonoHTepcTBO, MI>)KHApO/IHI

MIPOEKTH, BeOcucTeMa, aBTeHTU(iKallis, aBTopuzauis, PrimeNg, EF.

ABSTRACT

The diploma project contains 69 pages of explanatory report, 16 images, 11 sources,
and 1 appendix.

In this thesis, a web system was designed and implemented in accordance with the
terms of reference. It was developed in C# programming language using ASP.NET for the
backend parts and Angular for the client side. The REST API application program
interface was implemented here, which provides fast interaction between the client and the
server. The client interface provides a modern platform for potential volunteers and
organizations. The developed system allows for effective coordination of volunteer
activities, applying and interacting between volunteers and organizations.

Keywords: ASP.NET, Angular, C#, REST API, volunteering, international projects,

web system, authentication, authorization, PrimeNg, EF.



TEXHIYHE 3ABJJAHHSA

B nmumnnomHiil po60Ti MOTpiOHO BHPOBATUTH TPOTPAMHE PIMIEHHS, IO JOTIOMOXKE
3aydaTd BOJIOHTEPIB JO MIKHAPOTHUX BOJIOHTEPCHKHX MPOEKTIB. B pamkax poGoTu
NOTp10HO:

® T[poaHaJi3yBaTH JIiTepaTypy, HOPMATUBHI TOKyMEHTH Ta MOAIOHI ICHYIOUl PIIIEHHS Yy
chepi BOJIOHTEPCHKUX TUTATHOPM;

® BHUSIBUTH Ta 3aCTOCYBaTH ONTHMAaJbHUX apXiTeKTypHUX IIXOMIB JI0 TOOYIOBH
Cy4acHOi BeOCUCTEMH;

® pPO3poOUTH CEPBEPHY YACTHMHY CUCTEeMH 3a jaornomoror (peiimBopky ASP.NET (C
#);

® pO3pOOHTH KITIEHTCHKY CTOPOHY Be0-/10/1aTKy 3a jJornmomMoror Angular;

® 3a0e3MmeunTH ayTeHTU(]IKaIlI0 KOPUCTyBada Ta aBTOPU3AIIIIO 3 PO3MEXKYBaHHSIM IPaB

n0CTyny (BOJOHTEp/OpraHizallis/aamin).
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MNEPEJIK CKOPOYEHb TA YMOBHHUX IMO3HAYEHb
API — Application Programming Interface.
REST — Representational State Transfer.
SPA — Single Page Application.
ASP.NET — ¢pelimMmBopk 1u1st po3poOku BeO-nonatkiB Ha miiatdopmi .NET.
Angular — dpeliMBOpPK JJ11 CTBOPEHHS KIIIEHTCHKUX Be0-3aCTOCYHKIB Ha MOB1 TypeScript.
C# — 00'ekTHO-OpieHTOBaHAa MOBa nporpamyBanHs, 1 .NET.
JWT — JSON Web Token.
GitHub — mutardopma 1151 criisibHOT pOOOTH 3 YaCTUHAMHM KO, sika miaTpumye Git.
CRUD — Create, Read, Update, Delete.
EF — Entity Framework.
OOII — 06’ eKTHO-Opi€HTOBAHE MPOTPaMyBaHHS.
IDE — Integrated Development Environment.

WebStorm — IDE Bix kommnasii JetBrains.



BCTYII

CycninbCTBO KHMBE B MEPI0J YUCICHHUX T'YMaHITAPHUX BUKIIMKIB, 1110 MOTPEOYIOTh
MIBUAKOI Ta YHCEIBHOI MIATPUMKUA TpoMajsH. BomoHTepchkmii pyx 3apa3 moTpedye
OlnpIle yBarm Ta WIATPUMKH HIK KoJU-HEeOydb. BoeHHI KOH(IIKTH, TpUpOIHI Ta
TEXHOT€HH1 KaracTpodu HANpyKylTh CHUTyalll0 B CBITI, TOMY pPOJb BOJOHTEPCTBA €
BAXJIMBOIO B CYCHUIBCTBI. Y 3B’SI3Ky 3 IIMM € MoTpeba B CTBOpPEHH! IutarGopmu s
KOOpAWHALIIT Ta MIATPUMKH JJIs1 TTOKPAIEHHS MDKHAPOAHUX BOJIOHTEPChKUX 1HIIIAaTUB. Lls
JIUIIOMHA poOOTa CTBOPEHA ISl PO3POOKH MPOAYKTY, 110 3MOXKE IMOKPAIIUTH 3a7TyYCHICTD
BOJIOHTEPIB JIO ITPOEKTIB.

Axkmyanvnicms ounnomuoi pooomu. B ymoBax moBHOMaITaOHOI BiliHM B YKpaiHi
migHsIacs moTpeda B MIBUIKOMY 3aJIy4€HHI BOJIOHTEPIB J0 T'yMaHITapHOI, COIialbHOI Ta
JOTICTUYHOI TIATPUMKH SIK BCEpPEIWHI JEp>KaBU, TaK 1 3a KOPIOHOM. YIpaBIiHHS
BOJIOHTEPCHKOI AISIBHOCTI YacTO YCKIAAHIOETHCSA Yepe3 BIACYTHICTh 3pYYHUX LU(PPOBUX
IHCTPYMEHTIB JJI TIOIIYKY MOKJIMBOCTEH, IMO/Iadi 3asBOK Ta OOMIHY 1H(QOpMAIIEI0 MIXK
100pOBOJBISMHU Ta oprasizanisiMu. CTBOpeHHs maar@opMu sl JoAaBaHHS BOJIOHTEPIB A0
MDKHAPOAHUX TIPOCKTIB € aKTyaJlbHUM Ta HEOIMIHHHM KPOKOM J0 Itudposizarii
BOJIOHTEPCHKOI JTISUTbHOCTI, 3MIITHEHHSI MIDKHApOJAHOT KOMYHIKaIli Ta e(eKTHBHOro
BUKOPHUCTAHHS JIFOJICHKUX PECYPCIB Y BAXKKHUM Yac JJIs KpaiHH.

Memoro npoexmy € po3poOka rmargopmu, mo 3ade3nednuTh Hadip Oa)karouux IS
BOJIOHTEPCHKUX TIPOCKTIB, fKa HAAACTh CyYaCHHHW Ta 3pO3yMUIMA Yy BHUKOPHUCTaHHI
BeO-1HTepdeiic, JerKy B3a€MOMII0 MIX KOPUCTYBauaMH Ta OpraHizamisiMu 1 Oe3meuHy
00pOoOKy IEpCOHATBHUX JaHUX.

00’°ckmom Oocnidxcenna y aaHiii poOOTI € MPOUEC CTBOPEHHS 3aCTOCYHKY ISt
mdpoBoi  B3aeMoxii ISI  KOOpPAMHAINT BOJOHTEPCHKMX 1HIIIATHB, 3a MIATPUMKH
3aKOpJIOHHUX OpraHizaliiu.

IIpeomemom Oocnidryncenna € CTPYKTypyBaHHS MJis MOOYAOBH MPOTPaMHOIO
pileHHst Jyisi BeOCUCTEMH, IO JOMOMOXKE MOJICTIIUTH YMPaBIiHHS JUIsl BOJOHTEPCHKHUX
1HILIaTUB BUKOPUCTOBYIOUM HOBITHI TexHoiorii, Taki ssk ASP.NET, Angular, REST API

TOIIO.



3aeoannsa ouniomuoi pooomu:

® [poaHai3yBaTH TEXHIYHI BIJOMOCTI I Ii€l TEMH, PETEIbHO TMeperISHyTH
NPOAYKTH, K1 BXKE ICHYIOTb B LIbOMY HalpsMKY;

® CKOHCTPYIOBaTH apXiTeKTypHY YaCTHHY;

® po3polOUTH cepBepHY YacTUHy 3a gornoMoror ¢ppeiimMBopky ASP.NET (C #);

® po3poduTH iHTEpdEc 11 B3aEMOAIT KOPUCTYBayiB BUKOPUCTOBYIOUH Angular;

® TMPOBECTH TECTYBaHHSA CTBOPEHOTO MPOAYKTY, Ta MOKPAIIUTH HMOT0 (PyHKIIIOHAI,

SIKIITO TIOTPiOHO;

Pesynomamom nanoi poboth Mae OyTH TMPOEKT, WIO0 TMOJETIIUTh 3B’ S30K
HeOalTy>KiuX Ta opraHizalliid, 10 3aiMarOThCS MiATPUMKOIO HACENEHHS. 3HAYUMICTh I[LOTO
IIPOEKTY € BEJIMKOIO, OCKIJTLKH BiH JOMOMOXKE IIBUIIIE PearyBaTy Ha MpoOIeMu JTroien Ta
HaJaBaTh MOTPIOHY MIATPUMKY KOXKHOMY, MOJETIIUTh KOMYHIKAIII MDK Oa)arounMMH Ta

3a0e3MeYnTh MIBUAKE HaHMaHHS BOJIOHTEPIB.
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PO3JILJ 1. CTAH IPOBJIEMHOI OBJACTI

1.1 Bumoru Ajsl BOJIOHTEPCHKOI BeOCHMCTEMH Y CYy4aCHOMY CYCHUJIBCTBI

VY TenepiiHii yac poiib BOJIOHTEPCTBA € HAA3BUYANHO BaXKIMBOIO. KoXKHOTO
IHS Ha JIOJIO JIIOAeW BWmagae Oarato BUNPOOyBaHb, TOMY Taka JOMOMOTa Jae€
MOKJIUBICTh 3MIHIOBATH JKHUTTS JIIONEH Ta pOOUTH CBIT Kpamum. BomonTtepu - 1e
JIFONM, SIKI HAJaIOTh JOMOMOTY 3a BIIACHUM Oa)KaHHSM, BOHH HE OTPUMYIOTH 3a 1€
BUHATOPOJLY. [XHS POJIb Y Cy4acHOMY CYCHLIBCTBI € HEOLIHEHHOIO.

[lepersinaroun caiiTu JjIsi BOJIOHTEPCTBA, s 31IITOBXHY/ACS 3 MPOOIEMOIO: B
YKpaiHCbKOMY IIPOCTOPI € JTy’Ke Majia KUIbKICTh TaKuX Iu1ardopm, a Ti, 10 BAAIOCH
3HaWTH, - HE3PYYH1 Y KOPUCTYBaHHI, 3 3aCTapLIUM 1 0OMEXEHUM (DYHKI[IOHATIOM.

Tomy Oyno NpUMHATH PIIIEHHS CTBOPUTH BeO-CHCTEMY, ska Morna 0
NPUIIBUIIIATA TOIIYK KaHAWATIB, TMOJIETIINIa poOOTy 3 OpraHi3alisiMH depes
3pydHe (UIBTpYBaHHS, a TaKOX 3a0e3ledmiia IXHIO TEPEBIPKY 3a JOTIOMOTOKO
BIJITYKIB.

OcHoBHHUI (DYyHKITIOHAJ, HA MOIO TYMKY, MaB O BKJIIOUYaTH HACTYIIHE:

3 00Ky oprasi3ariii:

e 3pyuHuUl (QyHKIIOHAT JJis1 3arioBHEHHsI hopM 3 iH(opMaliiero po cede;

® T[PUIIBHJAIIECHUN TMOIIYK KaHAWAATIB JJIS BOJOHTEPCHKUX POOIT 3aBASKU
BI/ICyKaM Ta peUTUHraM BiJl MONEPEIHIX OpraHi3aliii;

® MOXJIMBICTh 3aBaHTakeHHsI ¢oTorpadiil ajis NMpUBEpPHEHHS yBaru 3 OOKY
KOPHCTYBaUiB, 1[0 MOKE MO3UTUBHO BIUIUBATH HA PEUTHHT;

® CTpyKTypoBaHe (UIBTPYBaHHS KaHAMJATIB 3a BIKOM, MICTOM, C(deporo
JUSITBHOCT1, PEUTHHTOM TOIIIO.
3 OOKy BOJIOHTEpA:

® 3pyuyHUil (QYHKITIOHAT JJIs1 3aIOBHEHHS BIIACHOTO MPO(dLITIO;

e cyuacHa cucteMa (imbTpallii oprasizaiii 3a pEaJbHUMH BiATyKaMHU:
3aJIMIIATH BIATYKH MOXYThH JIMIIE T1 BOJOHTEPH, SKUX OYJI0 MPUHUHATO HA

BOJIOHTEPCHKY MPOTO3UIIIIO;
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MOYKJIMBICTH 3aJIMIIN BIATYK PO OpPraHi3alliio micis JOCBiAY CIiBIpalli;
He OOSATHCS IIaxpalChbKUX Oprasizailiii, OCKUIbKH po3poOaeHu (HyHKITIOHAT
J10/1aB KOHTPOJIb 3 OOKY aJIMiHICTPATOPIB 13 MOKIJIUBICTIO MPUXOBYBATU a00

BUJIQJISITH T103p1JI1 OpraHi3aiiii.

1.2 IlopiBHsAHHSA (PYHKIIOHAJY ICHYIOUMX AHAJIOTIB

1.

Volunteering Ukraine:

Volunteering Ukraine mmmardpopma, 1€ KOpUCTyBadl MOXYTh IIyKaTH
aKTyaJlbHI TIPOEKTH 3a PI3HUMU KPUTEPISIMHU, HAMPUKIIAJ] THI JIOTIOMOTH,
oprasizaiiisi, Kpaina,

Bci oronomennss B Volunteering Ukraine mictars iHpoOpMalio Mpo Aary,
YMOBH Ta OIMHUC OTPeO;

VY Volunteering Ukraine BoJOHTEpH MOXKYTh CTBOPUTHAKAYHTH Ta TOJABATH
3asiBKM HA y4acTh Y MIPOEKTAaX;

TyT € MOXITUBICTB (DUIBTPYBAHHS 110 MICTaX Ta HaAPsIMKaXx JIsUIbHOCTI;

Ha caiiti € neranpHa iHGOpMAaIlis JJIT HOBAYKIB, a caMe: K JTOJYYUTHCS, K1

PU3HKH, SIKI pedl HEOOX1HO B3THU 3 CO0010;

Volunteer World:

Ha uiéi nmnargopmi kopucTyBaul MOXKYTh 3HAXOAMTH I[iKaBl MpoOrpamMu 3a
TPUBAIICTIO, C(HEpPOI0 MiSIBHOCTI, 1IHOK. BOHM MOXYThb BKa3yBaTu CBIU
piBEHBb TOCBIY, 1 IIaTgopMa migdoepe HalKpaluii BapiaHT.

VYci nporpamu MaroTh NMEPCOHANBHI CTOPIHKY 3 JIETaJIbHOIO0 iH(OpMAaIIi€to, /i€
po3MminIeHH1 (OTO Ta BIJEO 3 MICIb TPOEKTIB;

€ MOXJITMBICTD (PUIBTPYBATH BIATYKHU Ta OLIIHKHU MO KOXKHIN Ooprasizaiii;
3abe3neueHuil PyHKITIOHAI ISl OTIaTH BHECKIB 3a Yy4acTh;

BonoHTepu MOXKyTh OLIIHIOBATH TOCB1J, SKUI BOHU OTPUMAJIH IMICIIS IPOEKTY

Ha CTOPIHIII OpraHi3arlii;
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JlomaTtok BUKOPUCTOBYE 1I€H caldT At (hopMyBaHHs pEHTHHTY MPOTPaMH, 1 e

JI0TIOMArae 1HIIUM TIPU BUOOP1 HACTYITHOI TPOTPaMu;

. International Volunteer:

[Inarpopma Hamae MOXIUBICTH 3apeecTpyBarucsa npubmuzno Ha 300
nporpam y 50 kpainax cBITy;

VYci xopuctyBadi MOXKYTh OOMpAaTH Pi3HI JIOKAIl B 3aJIeKHOCTI BIJl iXHBOTO
pO3TalTyBaHHS;

Y KOXHOI TMporpaMH € CBOSI CTOpPIHKA 3 JIETAJIbHOIO 1H(OpPMAIIIEIO, €
BKa3aHO: YMOBU NPOKUBAHHS, BapTICTh, 1H(GOPMAIIO PO CYHpOBiA Ta
PO3MOPSAIOK JTHS, YCIoaU AojaHo (Gororpadii Ta BiIcO-BIATYKH YYACHUKIB, a
TaKOX IHCTPYKUIi 1O y4acTi;

Takox International Volunteer Hamae Oe3KOMITOBHUI KypC-TiATOTOBKY IS
BOJIOHTEPCHKOI TMOAOPOXKI, Ja€ Ha BUOIP KOOpAWHATOpa, SIKUM Oyme
MIITPUMYBATH ITiJ1 Yac BCi€T MOT3KY;

Hanaetrbcst dyHkuionan st opopMIIEHHS CTpaxyBaHHs, TpaHcdepy 3
aeporopTy, TYpIB Ta €KCKYPCIH;

Kosxen Oaxarounii TOBMHEH IMPHU CTBOPEHHI akayHTy oOpaT mporpamy Ta
CIUTATUTH BCTYITHUH BHECOK (Bix ~$299);

[Ticnst 3aBepieHHs TPOrpaMu YYaCHUK OTPUMYE cepTUdIKaT;

. UN Volunteers:

CaiirT  mpornoHye TpWU  BOJIOHTEPCTBA: MIKHApOAHE, HalllOHAJbHE,
OHJIAH-BOJIOHTEPCTBO;

Mae noctyn 10 IpoekTiB y Ounblie Hixk 125 kpaiHax cBITY;

KopucTtyBau noBuHEH NPOUTH peecTpallito, Jie BKa3ye OCBITY, JOCBIJI poOOTH,
MOBY, BHOIp HaNpsIMKY 3aIliKaBJICHOCTI;

VYci G6akaroul Micis YCIHINIHOT peecTparlii Ha IPOEKT OTPUMYIOTh IIOMICIYHY

CTI/Il'IeHIIiIO, MCINYHC CTPpAaXyBaHHA, HpOISII;

13



Koopaunaropu Ha 11iit minar@opmi 3aKpiruieHH] 32 KOXKHUM YYaCHUKOM;
[{s urarhopma € HEeKOMEPIIiitHOO, a OLTBII TPOQECIHHOIO, e 10 KaHIUIATIB

€ BUCOKI BUMOTH;

Worldpackers:

Worldpackers € mmardgopmoro, ae BOJOHTEpH I0IOMararoTb B OOMiH Ha
OE3KOIITOBHE )KUTIIO Ta XapdyBaHHS;

[onoBHUMU HampsSIMKaMu €: MIATPUMKA B XOCTENaxX, CKOMPOEKTAX, MIKOIAX,
bepmax;

Matrotb npono3uiiii B noHaja 135 kpainax cBity;

KopucrtyBadi MOXyTh HIyKaTH MOMKJIMBOCTI 3a KpaiHOIO, THUIIOM TIPOEKTY,
TpUBATICTIO. € DUIBTPH MO PIBHIO JOCBIY Ta BIATYKAX;

[Ilo6 momaru 3asBKy, MOTPIOHO CTBOPUTH MPOPuUIL 1 OPOPMUTH ILUIATHY
H1ITHUCKY;

[Inardpopma Hamae crtpaxyBanHs "WP Insurance", ske mnokpuBae
HerependadyBaHi CUTYaIliT;

Bonontepu wMoxyte mpoxomutu onmadH-kypcu (WP Academy) i
OTpUMYBaTH cepTU(diKaTH, MO0 MiABUINYIOTH IIAHCH HA y4YacTh Yy KpaIlux
MPOEKTAX;

Y npodim BosioHTepa 30epiraerbcsi ICTOpisl MOAOPOXKEH, BIATYKIB 1

JIOCSATHCHD;
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PO3ILI 2. IHOOPMAIIMHE TA MATEMATHYHE 3ABE3NIEUEHHA

2.1 Mope/siloBaHHA CTPYKTYpH 3a 1onomorow Entity Framework

Entity Framework (ckopoueno EF) - nie ppeiimBopk, ctBopeHuit Microsoft,
JUIS TOTO, 00 ITOJIETIIMTH B3aeMojairo MK kinacamMud B NET Tta tabmumsamu B
SQL. BukopuctoBytoun ioro, aeBenonepam He moTpiOHO Oyie nucaru sql-3amuru,
BOHHM 3MOXKYTh KEpyBaTH TaOIUIIMHU KOPUCTYIOUMCH Kiaacamu. EF- 1ie mpocTuii Ta
JIOCUTh HAAIMHUIA IHCTPYMEHT, 1110 MOXKE HA/IaTH JIETKUH CIIOCi0 KepyBaHHS.

EF OyB ctBopenmit mis Visual Studio 2008 poky, AaTor0 BUITYCKY MOXHA
BBakatu 11 cepnus 2008 poky. Ilicns Buxomy B CBIT 0araro po3poOHHKIB
BIJIMOBUJIUCSI CIIBIIPAITIOBATA 3 HHUM 4Yepe3 HU3KY KPUTHUYHUX BIATYKIB, ajie 3
Bepcii 4.1 Oynu BUMIpaBJICHHI MOMUWJIKH, 1 BXE OUIbINA KUIBKICTH KOPUCTYBayiB
rmoJaja BUKOPUCTOBYBATH II€H TTPOAYKT.

T'otoBHUMM mIEpeBaramu e:

e miarpumka Windows, Linux Ta macOS;
e cnpouleHHs BukoHaHHs omnepaiiii CRUD, a came: CTBOpeHHs, YWTaHHS,

OHOBJICHHS Ta BUJIAJICHHS 3aBMSIKU MIATPUMIN 0a3 JTaHUX;

e Ha EF moxHa mucaru mirpaiiii, 1o BUKOHYI0ThCS 3 koHconl NuGet Package

Manager;

e 3apnsiku EF MoxHAa MIBUIKO CTBOPIOBATH MOJENb JAaHUX Ta B3aEMOJISTH 3

Hero 0e3 HancanHs SQL-3anuTiB;

® JIETKICTh KEPYBaHHA 3MiHAMU CTPYKTypH 0a3zu 0e3 pyuHoro HanucaHHs SQL;

o pukopuctanHs LINQ 3MeHIIye KUIBKICTh TOMHJIOK Ta MOKpallye
YUTAO0EIBHICTh KOAY;

® 3/aTHICTh NPALIOBATH fK 1 3 PEIMALINHUMH, TaK 1 HEpeIsIMHUMU Oa3zaMu
nanux, a came: SQLite , PostgreSQL, Azure Table Storage, SQL Server,

SQL Server Compact Ta i1,

® 103BOJISIE TMIATPUMYBATU CKJIAJHI 3B’S3KU: HAJa€ MOXKIIMUBICTh MPAIFOBATH 3

BIJIHOLIIEHHSIMU one-to-many, many-to-many, one-to-one;
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BaxumBoro dactuHOO 0a3u JaHuX € moOyjaoBa JOTIYHMX 3B’s3KiB. Entity
Framework no3Bomnsie cTBOproBaTH pi3HI THUNH 3B'SI3KIB MIXK CYTHOCTAMH. K
sragyBajocs paime, B EF peanizoBano 3 3B’s3ku: one-to-many, many-to-many,
one-to-one.

3B’s130K one-to-one - 11e 3B’ A30K, [0 CTBOPIOETHCS IS OETHAHHS TITBKH 1
3anucy 10 1 3amucy B 1HIINNA TaOmuii. Y KOXKHOI JIOAMHU MOXYTh OyTH suiie 1
npaBa, Tak 1 B 1 nmpaB Moxke Oytu juumie 1 BmacHuk. Lleil Tum 3B’S13Ky KOPUCHO
BUKOPHUCTOBYBATH, 11100 3MEHIIIUTH JAyOTIOBAHHS JAHUX Ta PO3IUIMTH 1H(OpMAIio
Ha OKpeMm1 Tabaui.

Ile MoXHA PpO3MISHYTH HA OJHOMY NPHKIAAi: JIOAWHA Ta il mMpaBa Ha

BOIHHS.
e = & &
Person DriverLicense
1.7
N a G
Personld 2| DriverLicenseld
Name Number
\_ J \& J

Pucynok 2.1 — Cxema 3B’s13Ky one-to-one

Ha Puc. 2.1 mum moxkemo mobaumtu 2 cyTHoOcTi: Person (mogmHa) Ta
DriverLicense (Bomiiiceki mpasa). Llei 3B’30K AEMOHCTpYe€, IO OAHA JIIOAMHA
MOJKE MaTH JIMLIE OJH1 BOJAIMCHKI IpaBa, Ta KOJKHI BOAIMCHKI IpaBa HaJeXaThb JIUIIIE

onuii mronuHi. [llo6 peamizyBatu 1e B 0a3i maHmx moTpiOHO B Tabmuii Person
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BCTAHOBUTH 3B’ SA30K 32 JOIOMOIOK CIIUIILHOTO 1o Personld sik 30BHILIHINA KITFOY
B DriverLicense.
Hactynaum po3missHeMO 3B’S130K  one-to-many. Lleli  B3aemo3B’s30K

NOTPiOHU, KOJIM MU X04eMO TOB’s13aTH 1 3amuc 3 6ararbMa B 1HIIIHN TaOuIII.

Book Page
Bookld Pageld
Title PageNumber
Author Content
Bookld

Pucynok 2.2 — Cxema 3B’s13Ky one-to-many

Ha Puc. 2.2 BimoOpaxeno 2 cytHocTi: Book (kHura) ta Page
(ctopinka). Takuii 3B’s130K nepeadayvae, 1m0 OJHA KHUTA BKJIIOYAE KiJbKa CTOPIHOK,
aje KOKHAa CTOpIHKAa TOB’s3aHa JUINE 3 OJHIEI0 KOHKPETHOI KHHTrow. BiH
JorioMarae 3a0e3MeYuTH JIOTIYHY IUIICHICTh JaHUX Ta €(PEKTUBHO CTBOPIOBATH
3aIUTH.

I ocranHiit 38’430k - many-to-many.
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- ) ~ W - )
Employee JoinTable Project
Employeeld >| Employeeld >  Projectld
Name Projectld Name

StartDate
\_ W, \_ J \_ _J

Pucynok 2.3 — Cxema 3B’53Ky many-to-many

Ha Puc. 2.3 300paxeHo 3B’S130K, SIKHW MOKa3ye, 110 OJAWH MPaI[iBHUK MOXeE
Opath yd4acTh y KUIBKOX MPOEKTaX, 1 OAMH MPOEKT MOXKE BKJIKOYATH Oararo
npaiiBHuKiB. Lleil 3B’s30k peanizoBaHO 4Yepe3 MPOMIKHY TaONHUIO, SKa MICTHTh
nBa 3oBHIHI kimrodi:  Employeeld Ta Projectld. Many-to-many cuix
BUKOPUCTOBYBATH, KOJIU KOKEH OO’ €KT OJIHI€1 CyTHOCTI MOXKe OyTH IMOB’SI3aHUM 3
Oararbma 00’ €KTaMu 1HIIOT CYyTHOCTI, 1 HABITAKH.

Takox EF miarpumye pi3Hl MozaentoBaHHS 0a3 JaHMX, IO 300pakeHO Ha
Puc. 2.4: Database First, Code First abo Model First. Yci 1 MeTonu MaroTh CBOIL

nepesar, 1 11e J03BoJIsi€ po3poOHUKaM 00paTy HaOUIbII 3pyYHUN BapiaHT.
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Code First

Migration

Code |

Data udate

Database First

Generate

Code

Model First
Generate

Pucynok 2.4 — ApxiTeKTypHi IAX0AW Y po3po0iii 3 BukopuctanHsiMm EF

Code First cmoyaTky CTBOpIOE KJacH MOAENl B KO, a ICIsA Iboro 0asa
JAaHUX caMa reHepyeThes Ha iX 0cHOBI. Llei miaxig my>ke KOpUCHHM Ha MOYaTKOBUX
CTaJIAX TPOEKTY, KojJu Oa3za JaHuUX IIe He cTBopeHa. CTpykTypa 0a3u AaHUX
CTBOPIOEThCS HUIAXOM Mirpamii. Ile mae po3poOHMKY MOXIMBICTH MOBHICTIO
KOHTPOJIFOBATH JIOTIKY, THUMH JaHUX 1 3B'SI3KAMU MIK CYTHOCTSIMH, 0e€3
HEOOX1THOCTI BpyuHy nucatu SQL-cTpyKTypH.

B Database First HaBnaku cniepiry CTBOPIOEThCS 0a3a TaHUX, a Iajll BKe Ha
il OCHOBI TeHepyeTbcsi koi Moxeni. Lle xopucHo, konmm 0aza JaHUX BXKE ICHYE.
Entity Framework cTBOproe moTpiOHI Ki1acu Ha OCHOBI TaONUIb, CIPOIILYIOYU
IHTErpallifo HOBOTO J0JAaTKy 3 ICHYIOUUMU JaHUMHU.

Model First BukopucroBye rpadiuny mozaensb. [licis mporo koj 1 6a3za qaHux
aBTOMAaTUYHO TeHEPYIOThCSl Ha OCHOBI wi€i miarpamu. Lle € pimeHHsM s ans

MIPOEKTIB, B IKUX BXKE 1CHYE Bi3yaJbHE B1IOOpaKeHHS Ha MOYATKy PO3POOKH.
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2.2 Typescript

VY nporpamyBaHHi, 7€ MPOEKTH CTAIOTh BCE CKIAIHIMIUMU Ta CKIaAHIIITUMU,
1 BUMOTH 70 Oe3meku 30UThIIyroThCs, TS 3abe3nedye BHCOKY HAMIMHICTH Ta
MmamtaboBaHicTh. Typescript 3MeHIIye BUHUKHEHHSI JIFOJChKUX MOMUJIOK 3aBISKH
CTpPOTri¥ THMI3alli, 10 JOIOMarae KOMIaHisiM 30UIbIIYBaTH IBUIKICTh HAITMCAHHS
XOPOLIOTO KOIY.

Typescript (TS) - e MoBa mporpamyBaHHs, 10 CTBOpeHa Microsoft mis
MacIITabOBaHMX MpOTrpaMHUX MpoaykTiB. Lle javascript 3 miATPUMKOIO CTPOTroi
THUITI3al111, 1110 TTOJICTITY€E 3HAXOKEHHS MIOMUJIOK Ha €Tarr KOMITUISIII.

s moBa mnporpamyBaHHs Oyna 3amymieHa B 2012 pomi uisi BEIMKUX
KoMIIaHii, 100 3a0e3MEUNTH MOXKIIMBICTh PO3POOIATH MaImITaOOBaH1 JOMATKH IS
BEJIUKOT KUIBKOCTI KOPHUCTYBaYiB. CrorojHi Typescript aKTUBHO
BUKOPHCTOBYETHCSI BEJIMKOI KUIBKICTIO MPOTrPaMICTIB 1 116 HE OUBHO, OCKUIBKH
BOHA Hajae 0araro mepesar:

® IIIBUJIKC BHUSBJICHHS IIOMHJIOK Ha €Tami KOMIIUIALII: 3aBISKH CTpPOTid

Tumizamii, komnustop TS mepeBipse, 4d NMPaBUIBHO 3allMCaHl BCl THUIH

JaHMX y BCIX 3MIHAX, MapaMmeTrpax Ta MoBepHeHHsAX (yHkuid. Tomy 1e

JoTIOMarae  BU3HAUWTHU TIOTEHIIMHI TOMMJIKK Bigpaszy. Bimg 1poro

MOKPAIYEThCA €(PEKTUBHICTh Ta HAJAINHICTB;

e miarpumka cydacHux IDE: TS BiaminHo npamroe sk 1 3 Visual Studio Code,

Tak 13 WebStorm;

® KOJI CTa€ OUIBII YHCTHUM Ta YNTAOCITBHUM;
e 3a0e3reuye po3yMiHHA MK KOMaHJOI0, OCKUIBKH KOXKEH IMPOTPaMiCT 3HAE,

SIKUM METOJI SIKUM TUII [I0OBEPTAE;

o miarpumye OOII [9]: Hagae BiIOMI MapaJurMu Jjis CTPYKTypHU3allii Koay, a
came: MoaudikaTopu TOCTyMy, Kiacu, iHTepdeiicu, HaciyBaHHs TOIIIO.

Sk 1 Bci MOBHU niporpamyBaHHs TS TakoK Mae€ 1 HEIOMIKH:
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® Ha MOYaTKy 3HAHOMCTBA 3 I1€I0 MOBOIO MOXXYTh BUHUKHYTH TPYIHOIII, 00
CUHTAKCHUC MOXKE 3/1aBaTUCS CKIJIAQTHUM 4Yepe3 THUMH, iHTepdeicu Ta 1HII
MOHSATTS, SIKI HE 3yCTPI4aloThCs y 3BUYaitHoMy JavaScript;

® HEBEJIMKUW KO MOXE MEePEepOCTH Yy HaJAMIpPHHUI 4Yepe3 HasBHICTb THUIIIB Ta
JOJATKOBHUX KOH(ITYpaIriii;

TS nepeTrBoproeThbest Ha JS 3a JOMOMOror0 KOMMIUISATOPA, 110 Ma€ Ha3By tsc.
Sk 1e npaifroe, Kojau Nporpamict cTBOproe daiti (.ts), KOMIIATOP 3UUTYE LEH KO,
nepeBipsie 9M BCl 3MiHHI BI/MOBIAIOTh THUIIAM 1 TOMAl MEpETBOpro€ ioro B JS.
[Tportec Tpanchopmartii BigOyBaeTbCs Tak: BUIAAISIOTHCS THUIH, CUHTAKCHC, SKHM
1€ He MATPUMYETHCS B JS, epeTBOPIOETHCS HA 3HAHOMMIL 17151 JS.

Typescript BUKOPUCTOBY€EThCS 17151 (GPOHTEH]T PO3POOKHU:

e Angular, 1110 € MOBHICTIO MOOynoBaHuit Ha TS;

e React 4acTO BUKOPUCTOBYE JIJIsl TUITI3AI1T KOMITIOHEHT;

e Vue (3 v3+) odimiiino nmiarpumye TS;

e Svelte - maTpuMyeThCs TPU BUKOPUCTAHHI TUIATIHIB;

Typescript BAKOPUCTOBY€ETbCS Jisi OEKEH A pO3POOKHU:

e NestJS - cyuacHuii ppeiiMBOpK, 1110 MOBHICTIO TOOyH0oBaHui Ha TS;

e Express - Hagae miaTpuMky TS depes TUIU 3 (@types/express;

e Next.js - ¢ppeitmBopk uist SSR, nosHicTio miaTpumye TS Ha poHTEeHAD Ta
OeKeHl;

Typescript 4acTo BUKOPUCTOBYIOTh Y MOOLJIBHIN pO3pOOIIi:

e React Native;

e J[onic + Angular;

e NativeScript;

Typescript BAKOPUCTOBY€ETBCS JIs1 JECKTOIHOI pO3pOOKHU:
e Electron - 1151 CTBOpEHHS KpOCIUIaTHOPMEHUX 3aCTOCYHKIB;

e Tauri;
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Typescript y cBOiX J0AaTKax BHKOPUCTOBYIOTh BEJIMKiI KoMriaHii: Microsoft,
Google, Slack, Airbnb, GitHub, Asana, Uber, Netflix, Shopify. Tak sik ogHi€ero 3
KITF0YOBUX 0cobmuBocTeit TS € tumizaltis, po3mistHEMO ii.

Tumizanig B TS € crarnyHOO, a 1€ 3HAYUTh, 1[0 TUIU TEPEBIPSIOTHCS 10
BUKOHAHHs nporpamu. Typescript marpumye sik BOy10BaH1 IPUMITUBHI TUIIH, TaK 1
CKJIaJTHI KOPUCTYBaIlbKi TUIH [4]. Jlo IpUMITUBHUX THIIIB MOYKHA BiJTHECTH:

® string - psAOK TEKCTY, IPHUKJIA] OTOJIOIMICHHS KOy: const username: string =
‘Diana’;

e number - YUCIOBE 3HAYCHHSI, TPUKJIA]l OTOJOMICHHS KOy: const age: number
=21;

e boolean - OyneBe 3HaueHHS, MPUKIJIAJ OTOJOLIECHHS KOMy: const isStudent:
boolean = true;

e null, undefined - 3Ha4YeHHs, SKI BUKOPUCTOBYIOTH JIJIsi BIJCYTHOCTI Ta
HEBU3HAYEHOCTI, MpUKJIa] oroyiomeHHs koay: const Adult: null | undefined =
null;

MacuBu Ta KOpTexi:

e MacuB: const ages: number[] = [21, 22, 31];

® KopTex: const user: [string, number] = [‘Serge’, 50]. Koprex mae dikcoBany
KUIBKICTh €JIEMEHTIB 1 TUITH.

Ockinbku TS miarpumye OOIIL, To B MOBI mporpaMmyBaHHS peaji3oBaHa
MOXJIUBICTh PO30UTTS Ha (PyHKIIOHAJIbHI OJOKH, MOBTOPHE BUKOPUCTAHHSA Ta
MamTaboBaHICTh JoAaTKiB. OCOOMMBHM MEXaHI3MOM JUIsl IBOTO € iHTepdeicH.
BoHu ciyrytoth [uist OUCYy CTPYKTYpU 00’ €KTIB, /i€ BKa3yIOTh Ha BJIACTUBOCTI a00
METOJY, 10 MalTh OyTH peayi30BaHUMHU. [ OJOBHOI BIJIMIHHICTIO KJIaciB Ta
iHTEepdeiciB € Te, mo iHTepdeiicn He KOMIUTIOIThCA Yy JavaScript 1 HE MarTh
BIUIMBY HAa BUKOHAaHHS KoAy. BoHu € mumie ctpykryporo. Lle nyxe BaxIMBO, KOJIH
Mpaloen B KOMaH/1, OCKIJIBKM MM MOKEMO 3HATH, 5Kl 1aHi moBepHyThCs 3 APIL.

Kpim iaTepdeiiciB, TS Mae miaTpuMKy KiaciB, IO € TOJOBHHM MEXaHI3MOM

JUIsL CTBOPEHHA OO €KTIB 13 BIACTUBOCTAMHU, (PYHKIISAMU, MOAU(IKaTOpaMu
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noctymy (private, protected, public). Intepdeiicu moTpiOHI AJid YyHOPSIKYBaHHS
CTPYKTYpH HaHHX JOAaTKy. BOHHM [aloTh SICHICTH, IO caMe TNOBHHHE OyTH B
00’€KTi, SIKI TUIK Ta MOJA. A TaKOX KJIach MOXYTh peaii3oByBaTu iHTepdecH:
T00TO 1HTepdeiic moka3ye, MO MOBMHHE OyTH, a Kjac 1€ peajizoBye€. 3aBIsSKH
OMY MM MOXE PEIaryBaTy JIOTIKY Ta IIBUAKO PO3UIMPUTH, SIKIIO MOTPIOHO, MPU
TOMY HE JaMalo4M iICHYIOUOi 4acThHH. ToMy 3aBAsku iHTEpdeiicaM 1 Kiacam, KoJ

3pO3yMUIHI 1 3pYYHHUM Y TATPUMILL.

2.3 ba3u nanmnx

OpHi€ro 3 KITIOYOBHMX YAaCTUH MPOEKTY € 0a3u AaHux. BoHu 30epiraiors ycro
iHdopmarito, 1O NOTpiOHA IS TPOAYKTY, Hampukian iHGoOpMaIlis Mpo
KOPUCTYBAuiB, CyTHOCTi 3 SKMMH IIOB’SI3aHHIl MPOEKT. IX BHKOPHMCTOBYIOTH s
NIATPUMKHA 30€epiraHHs, AOCTyIly Ta aHamidy JaHux. BoHM KepyrTbcs 3a
nornomororo Cuctemu kepyBaHHs 6a3amu nanux (CKBJl). B nporpamyBanHi icHye
Oararo THUMIB 0a3 JaHUX: BOHU BIJIPI3HSAIOTHCS 3a THUIIOM BMICTY Ta 3a
OprafizaiiiHuM miaxoaoM. B OCHOBHOMY BOHHM MOIUISIIOTHCS Ha peJsLiiiHi,
xmapu, NoSQL, rpadosi, kiitou-3Ha4eHHS.

Pensuiiini 0a3u naHux - ue 0a3yloThCsl Ha MPUHIUII 30€piraHHsd JaHUX y
TabINuII, 1€ 3B 30K C(hOPMOBAHO 3a JOTIOMOTOIO KITFOUIB, SIK1 MOEIHYIOTH TaOIHII.
Jlo mepeBar Takoro TUIy BIAHOCSTh:

® 3PYYHICTH JUIs CKJIQTHUX Sql 3anuTiB;
® I[UIICHICTh 30epiraHHs JaHUX;

e pobOota 3 MoBow SQL;

® TATPUMKA TPAH3AKIIIM;

® YHUKHEHHS AyOJIOBaHHS JaHUX;

® [paBa JIOCTYMy J0 TaONHIlb, 3aUTIB;

® BesMKa miATpUMKa GpeiMBOPKIB;

® IIIXOJWTH JUUIS aHAJITUYHUX 3aBJaHb;

J10 HEZOMIKIB TAKOTO TUITY BIJHOCSTS:
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® HE MIIXOIUTH ISl poOOTH 3 HECTPYKTYPOBAHOIO 1H(POPMAIII€I0;
NoSQL - me 06a3u naHuxX, B SIKUX JaHl 30epiraloTbCsi SK JTOKYMEHTH
(JSON/BSON). B upbomy tumi Bl nani 30epiraiorbcsi 6€3 rHy4KOi CTPYKTYpH Ta
cTporoi cxemu, sk 1e Oyno B pemauiiinux bJ[. Yacto BHKOpUCTOBYIOTH B
Be0-3aCTOCYHKaX, Je CTPYKTypa 3MIHIOEThCS. J[0 mepeBar Takoro THILY BITHOCSTD:
® THYYKICTb;
® BHCOKY IIBHUJIKICTb;
® T[IPOCTOTY MacIITaOyBaHHS;

J10 HEJOMIKIB TAKOTO TUITY BIJHOCSTS:
® CKJAJHICTh Yy MEpEBIPLI 3B’ SI3KIB;
® CKJIaJHO KePYBaTH CTPYKTYPOIO;

I'padosi B]] 306epiratots iHopmaliito y BUIISAI By3/diB Ta 3B s3KiB. Taka
CTPYKTypa TIOJIETIIY€ TNPEICTABICHHS CKJIAJHUX B3a€EMO3B'A3KIB 1 3a0e3neuye
MiIBUMIEHHS €()EKTUBHOCTI TPU BHUKOPHUCTaHHI. [0OJOBHOIO BIIMIHHICTIO BiJ
pemsiitnux bl € oOpoOka iH(opmarlii: 3B’SI3KkH TYT MOCTalOTh Y BUIVISAL pedep
rpacda. Jlo mepeBar Takoro TUMY BiTHOCSITh:

® [IBUIKWI NOILIYK 3B’ SI3KIB MK CYyTHOCTSIMH;
® iJcaJIbHUI BapiaHT ISl CKIIQJIHUX B3a€EMO3B’SI3KIB;
® THYYKICTb CUCTEMHU;

® MOBa 3aMuTIB, aJJalTOBaHAa

2.4 ApxiTeKkTypa KJIi€HT-CepBEPHUX 3ACTOCYHKIB

ApXiTeKkTypa MpOrpaMHOro 3a0e3MEeYeHHs € BaXJIMBOI CKJIaJ0BOIO
Oynb-sikoro IT-mpoO€KTy, OCKIIbKM BHU3HA4Ya€ 3arajlbHy CTPYKTYpPY CHCTEMH,
Ta HaAIHHOCTI.

OpauM 13 0a30BUX apXITEKTYPHUX PIIIEHb € MOHOJ]ITHA apXITEKTypa, 110

nependadae 00’eTHaHHA BCl€i O13HEC-JIOTIKH, THTEP(EHCY KOpUCTyBaya Ta J0CTYIy
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70 TaHUX B OJHOMY 3aCTOCYHKY. Takuil miaxiJ € JOCUTh MPOCTUM Y peai3allii,
OIIHAK YCKIIQJHIOE MacIITaOyBaHHsI Ta CYNPOBI MPH 3pOCTaHHI TPOEKTY.

[IIupoko TOMUPEHUM TIAXOAOM Yy BeO-po3poO0Ill € KIIIEHT-CEpBEpPHA
apxXiTeKTypa, Yy sKIM KII€HTChKa YacTWHa (HAmpHUKIaJ, CTBOpeHa Ha Angular)
BiAMOBIAa€ 3a iHTepdeic Ta B3aEMOIII0 3 KOPUCTYBaueM, TOJI1 SIK CEpBEpHA YaCTUHA
(manpukinan, .NET) o6pobGnse 3amuTu, peanizye OI3HEC-JIOTIKY Ta 3a0e3nedye
goctyn A0 0Oasu jmaHuX. Takwifi poO3MOALT JO3BOJISIE  JOCSTTH  Kpamoi
MacIITaboOBaHOCTI Ta CIPOIIYE MIATPUMKY OKPEMHX YaCTUH CHCTEMHU.

[Ile onHuM edekTUBHUM MiAXOJ0M € TpukackaaHa apxitekrypa (Three-layer
architecture), 1o mojaiIsie 3aCTOCYHOK Ha TPH piBHI: npe3eHTaiiitnuii (Presentation
Layer), 6i3nec-noriku (Business Logic Layer) ta gqoctymy mo ganux (Data Access
Layer). Ile mo3BoJise YITKO PO3MEXKOBYBaTH (PYHKI[IOHAJIBHICTh, ITIABHUIILYE
MOJIYJIbHICTh CUCTEMH Ta MOJIETUIYE ii TECTyBaHHS.

Y CcydacHHX  BUCOKOHABaHT&)XEHUX  CHCTEMax  TaKOXK  aKTHBHO
3aCTOCOBY€ETHCS MIKPOCEPBICHA apXITEKTypa, Y MexXax sIKoi KoxkHa O13Hec-(QyHKIIIS
peanizoBaHa y BHIJIAMI OKpeMOTo cepBicy. Takwii miaxim 3abe3medye BHUCOKY
THYYKICTb Ta MOXIJIHMBICTh HE3aJIGKHOI PO3pOOKHM 1 MaciiTaOyBaHHS OKPEMHUX
KOMIIOHEHTIB, OJHAK NOTpedye CKIAAHIMIOI IHPPACTPYKTYypu M IXHbOI
KOOPJIMHAIIII.

Ha ¢poHTeHai akTMBHO BUKOPUCTOBYETHCS KOMIIOHEHTHA apXiTEKTypa,
nputamanHa ¢ppeiiMBopKy Angular. Y nboMy miaXol JIOTiKa JOAATKY pO30HUBAETHCS
Ha OKpeMi 0araropa3oBO BUKOPHCTOBYBaHI KOMIIOHEHTH, IO CIPHUSE MOBTOPHOMY
BUKOPHUCTAHHIO KOJTY, CIIPOIY€E TECTYBAaHHS Ta IMiJIBUILLYE MIATPUMYBAHICTb.

[Hmi  migxoam, sIKI MOXYTh 3aCTOCOBYBAaTHCh Yy TI€BHUX CHTYallisX,
BKJIFOYAIOTh apXITEKTYypy Ha OCHOBI noii (event-driven), Serverless-apxiTekTypy, a
Takox I1a0noHu npoektyBanHs Tuiry MVC ta MV VM, K1 BUKOPUCTOBYIOTHCS JUISI

Kpallloi opraHi3aliii JIOT1KHM Ta B3a€EMO/IIi MK YaCTHHAMHU 3aCTOCYHKY.
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TakuM 4uHOM, BHUOIp apXITEKTYPHOTO MIAXOMY 3aJEKHUTh BIJ CKIATHOCTI
MIPOEKTY, 00CIATY (PYHKI[IOHAJTIBHOCTI, OYIKyBAaHOTO HABAHTAXKEHHS Ta BUMOT [0
MacIITabOBaHOCTI ¥ MIATPUMKH.

B cBoemy mpoeKTi g opraHizyBaja KJIAaCHYHY KIIEHT-CEPBEPHY apXiTEKTYypY,
Jie KJIIEHTChKa YacTUHA CTBOpeHa Ha Angular, a cepBepHa yactuHa — Ha .NET.

ApXiTeKTypa mpo€eKTy oOynoBaHa Tak, o0 3a0e3neunT MacTaboOBaHICTh,
OpPOCTOTY MIATPUMKH Ta JIOTIYHE PO3AUICHHS  BIAMOBIIAJBHOCTEH  MIX
KOMITOHEHTAMHU.

KopucrtyBau B3aemosie 3 BeO-gomarkom depe3 Angular-intepdeiic. Yei maii
(HampuKIan, aBTOpHU3allisl, 3alOBHEHHS (OpM, MEPEmisi JaHUX) CIPSMOBaHI Ha
cepBep 3a nomomororo HTTP-3anutiB. Borm o6pobnstorecs .NET API, saxuii
BIJIMOBIa€ 3a O13HEC-JIOTIKY, OOPOOKY 3alMTIB 1 B3aEMOJIII0 3 0a3010 JaHUX Yepe3
Entity Framework.

CepBepHa dYacTHHa CTPYKTypOBaHAa Ha OCHOBI MPHUHIMUIIB PO3IITICHHS
000B’s3kiB (Separation of Concerns): KOHTpoJepu BIJMOBIJAIOTH 3a MPUHOM
3aIlUTIB, CEPBICHM — 3a Oi13HEC-JIOTiKy, a peno3utopii — 3a goctyn a0 bJl. Takwuii
MiJX1JT J03BOJISIE JIETKO TECTYBAaTH OKPEMI YAaCTUHU CHUCTEMH Ta PO3MIMPIOBATH
(dyHKI10HaN 0€3 MOPYILIEHHS 3arajJbHo1 JIOTIKH.

KiieHTchbka YacTMHA TaKOX CTPYKTypOBaHa Ha KOMIIOHEHTH, CEPBICH Ta
mapuipyTd. KokHa CTOpiHKa peasli3oBaHa y BUIVISAI OKPEMOrO KOMIIOHEHTA, IO
nosierurye marpuMky. s 3anutiB 1o APl BukopuctoByrotbest Angular-cepsicu,
AK1 IIEHTPaII30BaHO 0OPOOIISAIOTH JIOTIKY TIepenayl TaHuX.

VYci nani 30epiratoThest B pelisiiiiiiHii 0a3i JaHUX, /10 SKOi 3BEPTAETHCS CEPBEP
gepe3 Entity Framework. Jlns 30epiraHHs CyTHOCTEH BHKOPHCTOBYIOTHCS
KJIACU-MOJIEII, K1 OTHOYACHO CIIyKaTh 1 JAJIs Baiigali, 1 ;yis opMyBaHHS TaOIUIb

y b/l uepe3 Code First miaxia.
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2.5 KutieHTChKA YacTHHA, CTBOPEHA HA OCHOBI Angular

Angular - ne HOBITHIA (QpelMBOpPK s PO3pPOOKH CailTiB, KUl OyB
BUKOPHCTAHUIl B MOeMy TIpoekTi. Moro crBopmiia komanaa Google y 2010 pori, Ha
moBi TypeScript. Angular miarpumye po3poOKy MaciTaboBaHUX, CTPYKTYPOBaHUX
Ta 3py4YHUX Yy TIATPUMII Be03acTOCYHKIB. BiH Hajmae Benukuii Habip TOTOBHUX
THCTPYMEHTIB 1 pIIIIEHb, 5K 3HAYHO MPUCKOPIOIOTH POOOTY.

Sk 1 y Bcix (peliMmBopkax, B Angular € cBOi mepeBaru Ta HEAOMIKH.
[Tounemo 3 mepeBar. B Angular BukopuctoBytors TypeScript, mo 3HaYHO
MOJICTIITYE POOOTY 3 KOJOM, OCKIJIBKH JIO3BOJISIE BHUSIBIISTH MOMMIJIKH IIIe Ha eTarli
kommissii [4]. Ile poOuth po3poOKy O€3MeyHIIIo Ta nepe10auyBaHilIown.

[Ile omHa BenwKa mepeBara — II€ KOMIIOHEHTHA apXiTEKTypa. 3aBIsSKH ik
MOJKHA JIETKO po30uBaru 1HTepdelic Ha MaJeHbKI He3alle)KHI YaCTHUHU, K1 3pyUHO
MEePEBUKOPUCTOBYBAaTH. Hampukian, SKIO CTBOPUTH KOMITOHEHT KHOTIKH, HOTO
MO)XHa BCTaBUTH B OyIb-SKUH I1HIIHNA KOMITOHEHT, Ji¢ ISl KHOIMKa MOTpiOHA, HE
MIEPETTUCYIOYH KOJI.

Takox myXe KOPUCHOIO € MOXJIMBICTH IBOCTOPOHHBOTO 3B’ S3yBaHHS JaHUX
(two-way data binding). Ile o3Hadae, 1110 KOJIU KOPUCTYBAY IIOCH BBOAUTH y (opMi,
116 aBTOMAaTUYHO OHOBJIIIOE JIaHI B MOJIENI, 1 HABMAaKW — SIKIIIO MOJIETb 3MIHIOEThCS,
11e 0/Ipa3y BHIHO B iHTepderci.

Angular mae BOyqOBaHy MapHIpyTH3allilo, 110 JO3BOJISE JIETKO CTBOPIOBATH
ogHOCTOpiHKOBI 3acTocyHku (SPA) 3 Oararbma cropinkamu, 6e3 moTpeOu B
nepe3aBaHTaKeHH1 caty [6]. Takoxk BiH MIATPUMYE peaKTUBHE MPOTPaMyBaHHS 3
RxJS, mo nayxe 3pyuHo mjis poOOTM 3 TMOTOKAMHM JaHUX — HANpUKIAI, 3
BeOcokeTamu abo popmamu.

Bapro 3ramaru i npo Angular CLI — 1i¢ KOHCOJIbHUH 1HCTPYMEHT, SIKUN
JI03BOJISIE MIBUAKO T€HEPYBATH KOMIIOHEHTH, CEPBICH Ta 1HII YACTUHU MPOEKTY [2].
Ile 3Ha4HO WPHUIIBUAILIYE PO3POOKY 1 3abe3rneuye €quHy CTPYKTYpy KOAY B

KOMaH/I.
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Ane, 3BicHO, Angular mae 1 cBoi Hemoniku. OIUH 13 TOJOBHHX — II€
BUCOKMI mopir Bxoay. [is HOBauka (peiiMBOpK MOXKE 3/1aTUCS CKJIAAHUM 4Yepes
BEIIUKY KUTbKICTh HOBUX MOHATE: DI, RxJS, ma6monu, Moy, cepBic-npoBaiiaepu
TOIIIO.

[Ile omMH MOMEHT — BeNMKa KUIbKICTh IIabioHHOro koxy. HaBiTe st
MPOCTOTO KOMIIOHEHTAa MOTPIOHO CTBOPUTU Kijbka (Qaimis: .ts, .html, .css, 1 e
3aiimae OuIbIe yacy, HixX, ckaxiMo, y React. Takoxk RxJS, xoua # nmotyxHu#, 1HO1
OyBae CKJIIaJHUM y HaJaro/pKeHHI, OCOOJIMBO SIKIO HE PO3YMIEINI, SK MPAILIOIOThH
cTpimu [4].

Kpim Toro, Angular norpelye koMniisiii, 1 3aCTOCYHOK MOXKe OyTH BaXKKUM
st Opaysepa, ocoOnMBO sKIO He HamamToBaHuil lazy loading. A saxmo He
BukopuctoByBat Angular Universal, SEO pans caiitiB Ha Angular Oyue
CKJIQJIHIIIUM, OO KOHTEHT HE BHJHO TMOIIYKOBUM CHUCTEMaM O€3 CEpBEPHOTrO
PEHIEPHUHTY.

Angular BUpI3HSETBCS cepell IHIIUX PPEeMBOPKIB TUM, IO € TOBHOLIIHHUM
THCTpYMEHTOM «3 KOpoOKkm». Ha BinmmiHy Bifn, ckaxkimo, React uun Vue, ne Gararo
GyHKIINH  MOTPIOHO JOJATKOBO HAJAIITOBYBaTH ab0 MIAKIOYATH CTOPOHHI
010mioTexkn, Angular ojpa3dy MNpONoOHye BCe HEOOXiJHE M1 MOOyA0BH
MacImTabOBaHOTO 3aCTOCYHKY. TyT yXe € BOyqoBaHa MapuipyTusailis, podora 3
dbopmamu, Bamigallis, cUCTeMa CEpBICIB, 1HXeKIia 3anexxHocreit (DI) ta Gararo
iHmoro. Ile pobute Angular 3pyunum BHOOpOM [UIsi KOMaHJ, $KlI XOYYTb
30CepeUTHCS Ha JIOTIIl 3aCTOCYHKY, a HE Ha MAKJIIOUYE€HHI OKPEMUX MOJYIIB.

MoxHa BU3HAYUTH OCHOBHI IpuHIMIKU Angular:

e (CrarnyHa THUOI3ALIA

Tunm 3MiHHEX, TapameTpiB, QYHKIIA TOIIO BKa3yIOThCA SBHO a0o

BUBOJATHCS aBTOMaTU4HO. lle mo3Bossie yHHMKatu OaraThboX MOMUIIOK, SIKI

BUHHKAIOTh y JavaScript miJ1 yac BUKOHAHHS POTPaMH.

e OpienTarris Ha 00'ekTHO-OpieHTOBaHE nporpamyBanHs (OOIT)
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[TinTpumka kiaciB, iHTepdeiiciB, abcTpakiiiii, HacHiIyBaHHs, MOAN(IKATOPIB
noctymy (private, protected, public), mxenepiki oo [9].
[linTpumka HOBUX cTaHaapTiB JavaScript

TypeScript  go3Bonsie  BukopuctoByBatH  MOxJiuBocti  ECMAScript
HactynHux Bepciid (ES6, ES7 1 nani), HaBiTh SIKIIO CE€pelOBUIIE BUKOHAHHS
iX He miATpUMYye, KoMmiToun ix y backward-compatible JavaScript [4].
be3nepepBHa iHTErpauisa 3 peaakTopaMu Koy

Hampuknan, y Visual Studio Code TypeScript 3a6e3neuye aBToI0OBHEHHS,
HaBIralilo MO KOAy, pe(akTOPWHI, MiJCBIYYBaHHS MOMHIOK Y pEalbHOMY

yaci Ta 1H.
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PO311JI 3. IPOI'PAMHE TA TEXHIYHE 3ABE3IIEYEHHA

3.1 Crpykrypa Ta JIOriuHi 3B’A3KH B 0a3i JaHUX

Y TpoeKTI BUKOPUCTOBYETHCS peisliiHa 0aza MaHWX, KA € JIOTIYHOIO
OCHOBOIO 1Jisi 30epiranHs, oOpoOKH Ta B3a€EMOJIi 3 yciMa OCHOBHUMH JTaHUMU
cuctemu. PensuiiiHa mozenb 0a3u JaHUX € HAWIMOIIMPEHIIIOK Cepel] Cy4acHHUX
iHboOpMaIITHUX CHUCTeM uYepe3 1i THYYKICTh, MPOCTOTY Yy BHUKOPHCTAHHI Ta
MIITPUMKY CKJIQJIHUX 3amuTiB. Bcl CyTHOCTI, 10 MaloTh BIiJHOIICHHS [0
KOpUCTYBaulB, OpraHizaiiii, BakaHCii, BIArYKiB, (OPMYIOTb IOBHOLIHHY Ta

B33a€MO3B’SI3aHy CTPYKTYpPY JaHHUX.

m AspNetRoleClaims AspNetUserClaims AspNetUserLogins £

Ido uuid g Id»2 int Id2 int LoginProvider 2 varchar(450) NN
RefreshToken varchar ClaimType 2 Userld & uuid NN ProviderKey £ varchar(450) NN
UserName varchar(256) ClaimValue ClaimType varcha ProviderDisplayName varchar
NormalizedUserName varchar(256) ClaimValue varchar —-—*< Userld & uuid NN

Email varch

NormalizedEmail varchar(256)

EmailConfirmed boolear
PasswordHash /archar
SecurityStamp varchar
ConcurrencyStamp varchar
PhoneNumber archar
PhoneNumberConfirmed boolear

TwoFactorEnabled boolear
LockoutEnd datetime

LockoutEnabled boolear

AccessFailedCount int

Userld £ & uuid NN ;—4
LoginProvider £ varchar(450) NN
Name 2 varchar(450) NN
Value varchar

Pucynok 3.1 - Ctpykrypa tabnuip 6e3neku cuctemud Ha ocHOBI ASP.NET
Identity

Ha Puc. 3.1 300paxkeHO migcucTeMy O€3MEKH, IO peali3yeThCs dYepes
crannaptHuii ¢pynkuionan ASP.NET Identity. OcHoBHOIO TaOnuIiero B 11 JIISHII

e AspNetUsers, sika MicTUTh y €001 1H(OPMAIIIIO PO KOXXHOTO 3apeeECTPOBAHOTO
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KOpHCTYyBaya: JIOT1H, email, miaTBepKESHHS TOIITH, XCIIOBAaHUM IMapoiib, CTATyC
nBodakTopHOi aBTeHTHdIKAIT ToI0. BCl 1HII TabauIl — 11 T0MOMIXHI1 CyTHOCTI,
K1 30epiraroTh T0aTKOBY iH(OPMAIIITO:

e AspNetUserClaims — tabmuiis, sika 103BOJISIE ToAaBaTu claims
(arpubyTH), 1110 OMUCYIOTh KOPUCTYBaya (HAIPUKJIIA, IIpaBa JOCTYITY abo poii);

e AspNetUserLogins — Tabnuiist a1 peasizallii BXoay 4epe3 CTOPOHHI
cepsicu (OAuth-npoBaiinepn);

e AspNetUserTokens — BUKOpPHUCTOBY€THCS JIJ1s 30€piraHHs TOKEHIB
JOCTYITy Ta OHOBJICHHS;

e AspNetRoleClaims — 103Bosisie mpuB’s3aTH 10 TIEBHOT POJIi T0/IaTKOB1
arpulyTH, 0 MOTIM MOXYTh 3aCTOCOBYBATUChH JO KOPUCTYBayiB 4Yepe3 CUCTEMY
poiei.

[li 3B’s3kM peamnizyloTh 0a30By cHUCTeMY O€3MEeKH 3 POJIAMH, MpPaBaMH
JOCTYIly Ta aBTeHTU(IKali€o, MO A03BOJsAe MacmTalyBatu miargopmy mija

noTpedu Oyp-sSKO1 OpraHi3ailii.

Id & uuid Id 2 uuid Id £ uuid
FirstName varcha Name varchar DateTime datetime
LastName varcha YearOfFoundation int Description varchar
DateOfBirth datetime Description varchar Street varchar
Feedbacks
Description varcha City varchar
Id 2 uuid
Country varchar

Title varchar
CreatedOn datetime

Organizationld uuid Id 2 uuid FileUrl varchar
Organizationid & uuid NN
Volunteerld uuid Volunteerld & uuid FileName varchar
Feedbackld & uuid Volunteerld & uuid
JobOfferid & uuid VolunteerjobOffers O
Volunteerld 22 & uuid
JobOfferid & & uuid
Status nt

Pucynok 3.2 - JloriuHa cTpyKTypa OCHOBHUX CYTHOCTEH BOJIOHTEPCHKOI

CHUCTCMH
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Ha Pucynky 3.2 300pakeHa OCHOBHa NpeaMeTHa 00JacTh — O13HEC-JIoTiKa
3aCTOCYHKY, SIKa BIJNOBIJIAa€ 3a BOJOHTEPCHbKY B3aemofito. lLleHTpanibHUMU
tabnuisamu TyT € Volunteers Ta Organizations.

Tabmus Organizations 30epirae 06a3oBy iHGOpMAaIliI0 MPO OpraHizaio,
BKJIIOYAIOYM Ha3BY, OMKC Ta PIK 3aCHYBaHHs. 3 OpraHizalli€lo moB’si3aHa TaOIHIls
JobOffer, sika mpencraBnsie BakaHcii a00 MPoNo3uIlli BOJIOHTEPCHhKOi podoTn. OqHa
oprasizailisi MOXe MaTu 0aratro TaKux MPOMO3UIIIH.

Tabmuus Volunteers MicTuTh AeTanbHy 1H(OPMAILIO MPO BOJOHTEPIB —
iM’s1, TIpI3BUIIE, JaTy HapOKEHHA Ta omnuc. BoloHTepu MOXYTh IMO/IaBaTUCS Ha
BaKaHcIi, 110 peasnizoBaHo depe3 Tadnuirro VolunteerJobOffers, sika € mpoMi>KHOIO
CYTHICTIO JJig 3B’s3Ky Oarato mo Oararbox Mmix Volunteers i JobOffer. Taka
CTPYKTYypa J103BOJIsi€ TOUHO (hIKCYBATH CTATyC y4acTi BOJIOHTEpA B MEBHINA BaKaHCIi.

Tabnuust Resumes 3a0e3neuye MOXKIMBICTh 3aBAaHTAXEHHS BOJIOHTEPOM
pestome y Bursiai ¢ainy, mo Mictutb URL 1 Ha3By @aitny. Ile no3Boinse
oprasizaiisim nepenisaaaTi npodeciiiHuii OekrpayH KaHIUAAaTIB.

Tabmuus Feedbacks mgo3Bonsie BonoHTepaM 3aiMIaTH  BIATYKH TIPO
oprasizailii, BKa3yrun peUTHUHT 1 TEKCTOBUHM OMUC JIOCBiAY. Y CBOIO Uepry, Iii JiaHi
MOKYTh OyTH BUKOPUCTAHI JIJIsl aHAMI3y SIKOCTI1 CIIBIPALLI.

[lenTpanpHOIO TOUKOIO (hiKcallii pe3yNbTaTiB CriBmpalli € Tadbmuisg Members,
gKa JI03BOJIsIE O0'€IHYBaTH BOJIOHTEPIB 13 BaKaHCISIMU, JOMOBHIOIOUM II€
nocuianHsaM Ha BianmoBigHui Feedback. 3aBmsku 1ipoMy MOXKHa TpOCHTiIKYBaTH
ICTOPII0 y4acTi KOKHOTO BOJIOHTEpA B PI3HUX TMPOEKTAX, BKIIOYAIOUM BIATYKU Ta
3aBepIIeH] 3a/1a4l.

VYesi cTpyKTypa CHpPOEKTOBaHA 3a MPUHIIMIIOM HOpPMaTi3allii: yci 3B’SI3KH
peai3oBaHO uepe3 IEePBUHHI Ta 30BHINIHI KJIIOYi, IO JI03BOJIAE YHUKATH
nyOnMOBaHHS JaHUX, MOIATPUMYBATH IUTICHICTh Ta TMOJETIIye MaciiTaOyBaHHS
cuctemu. ba3za nanux amanrtoBaHa sk 10 0€3MeYHOT pOOOTH 3 KOPUCTYBa4aMH, TaK 1
JI0 BUKOHAHHSI OCHOBHO1 013HEC-JIOT1KH TIaTHOPMHU JIJIsl 3alTy4SHHSI BOJIOHTEPIB J10

MDKHAPOIHUX MPOEKTIB.
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3.2 ApxiTtekTypa ¢ail10BOI CTPYKTYPH 3aCTOCYHKY

KiieHTchka yacTHHA 3aCTOCYHKY peasli3oBaHa 3 BUKOpPUCTaHHsIM Angular -
cydacHOTO (peiiMBOPKY, 0 A03BoJIsi€ OymyBatu macitaboBani SPA-mgonarku [6].
CrpyKTypa IpOo€eKTy po3po0JeHa 3TiTHO 3 MPUHIUIIAMHA MOYJIBLHOCTI, PO3ALICHHS
BIIMOBIJATLHOCTE Ta  MOBTOPHOTO  BUKOPUCTAHHS  KOMIIOHEHTIB.  Bci
GyHKITIOHATBHI OJOKM YITKO OpraHi3oBaHI MO TAamKax: COre MICTUTh KIFHOYOBY
0i3Hec-noriky, shared — croijbHI KOMIOHEHTH W CEpBICH, a pages — OKpemi
CTOPIHKH, IO BIAMOBIJAIOTH 32 MapIIPYTH3AIii0 Ta BifoOpakeHHs iHTepdeiicy.
Taxuit miaxin 3abe3neduye JIETKICTh Yy PO3MUPEHH] (QYHKIIOHATBHOCTI, MIATPUMIIL

KOy Ta 3aJIy4€HH1 HOBUX pO3pOOHHUKIB O KOMaH/H.

v W@ shared #® app
v [k components > @ core
I auth-section > g pages

I confirmation-dialog > W@ shared
B app.component.html
app.component.scss

& dialog
I feedback
I filters-job-offers
I filters-sidebar
im footer

app.component.ts
app.config.ts

app.routes.ts

I job-offer-card v Bgpages

B8 map M add-info
I member-card Mm add-job-offer
® admin

M auth

I members-cards

B organization-card

Il project-icon

B short-info-about-company
Il sidebar

I spinner

W star-rating

| toolbar

B update-info-section

® upload-menu

I volunteer-card

m welcome-section

| job-offer

8 job-offers
I not-found
m organization
M8 profile

B volunteers

m enums
© guards
B helpers

% interceptors

IR directives & models

¥ services

> " pipes
5 ’

& validators

Pucynok 3.3 - Ctpykrypa Angular-npoexTy Ha KII€HTCHKIN 9acTHUHI
Ha pucysky 3.3 noka3aHo JepeBO OCHOBHUX IAIOK MPOEKTY, SIKE

CKIada€ThCA 3 TAKUX OCHOBHUX YAaCTHH:
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[Tanka app — 11 KOpEeHeBa Marka KJI1€HTCHKOTO KOy, SIKa BKIIFOYA€ TOJIOBHI

koH(irypariini ¢aitm, Taki sk app.component.ts, app.routes.ts, app.config.ts, a

Takok ocHOBHMUA HTML-mabnon i crwmi. Ilei piBeHb BiAmOBimae 3a CTapTOBY

1Himami3amio Angular-3acToCyHKY.

1.

[Tarka core — MICTUTh OCHOBHI YaCTHHH TPOEKTY, IO BUKOPUCTOBYIOTHCS
M0 BCbOMY 3aCTOCYHKY:

enums — MepeiueHHs TUITIB JJI pOOOTH 31 CTaTyCcaMu, POJISIMHU TOIIO;
guards — Jyiorika JocTyIy 10 cTopiHoK (Hampukian, AuthGuard);

helpers — nmonmomixkHi QPyHKIIIT Ta YTUTITH;

interceptors — nepexorurroBadi HTTP-3anuTiB (Hanpukitam, A 101aBaHHs
TOKEHIB aBTOpH3allii);

models — iHTepdeiicu i TUH, 0 ONUCYIOTH CTPYKTYpY naHux (DTO);
services — cepBicH, 5Kl B3aeMoitoTh 13 backend API uepe3 HTTP;
validators — Jorika mnepeBipkM JaHUX Ha PiBHI (opM (HaNpUKIA,

nepeBipka email un maposns).

. Ilamka pages — BMillye JIOTIKY JJIsi BiOOpa)X€HHSI OCHOBHUX CTOPIHOK

KOpHCTYyBaya:

add-info, add-job-offer, organization, volunteers — okpemMi CTOpIHKU;

auth — cropiHku peectpalli Ta BXOAY;

job-offer, job-offers — cropinku nepemnisay BakaHCIi;

profile — npodinb kopucTyBaya;

admin — okpema 00JacTh JJIsl aIMIHICTPATOPa;

not-found — ctopinka 404, sKiio MapuIpyT HE 3HANACHO.

[Tarka shared — Momynb CHiBHOTO BHKOPHCTaHHS, MICTUThH Oaratopasobi
KOMITOHEHTH, 1110 BUKOPUCTOBYIOTHCS B KUJTBKOX MICIISIX 3aCTOCYHKY:
components — MmiAnanka, B sKii 3HaXOAAThCS IP1OHIIIT KOMIIOHEHTH
auth-section, feedback, filters-job-offers, footer, map, member-card, sidebar,
star-rating ToI110;

directives — xactomH1 Angular-TupeKkTHBH;
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® pipes — maiinu i TpaHcpopmarlii JaHuX y MadloHaX;
® services — CepBiCH, Kl HAJalOTh CIUIBHY JIOTIKY, HalpUKIaJ, poOoTy 3
toast-moB1IOMIIEHHAMH a00 JTOKAJILHUM CXOBHUIIIEM.
3aBAsKM Takii CTPYKTypli KoA (POHTEH] MPOEKTY 3aJIUIIAEThCA J00pe
OpraHi30BaHHUM, MAacIITA00BaHUM 1 3pO3YMIIUM SIK JJIsl MMOTOYHUX PO3POOHUKIB,
TaKk 1 IS HOBUX 4WICHIB KoMaHaW. Bci (QyHKIIOHaNBHI OAMHUIN YITKO
BIJIOKPEMJICHI ~ BIAMOBIAHO JO TMPUHLMIIB MOJYJABHOCTI Ta  PO3ILJICHHS
BIJINOBIIAJTLHOCTEH, 1110 CYTTEBO CIPOIIYE PO3MIMPEHHS Ta MIATPUMKY CUCTEMHU.

VolunteerAppSecurity
& Dependencies

(= Properties

3 Controllers

(D DataAccess

O DTOs

(0 Exceptions

[ Helpers

O Interfaces

[ Migrations

3 Models

(D Services

3 ValidatorsDTO

{} appsettings.json

{} appsettings.Development.json

DataSeeder.cs
Program.cs

VolunteerAppSecurity.http

PucyHnok 3.4 - ApXiTeKTypHa CTpyKTypa OE€KeHA-3aCTOCYHKY

CepBepHa yacTuHa MPOEKTY peainizoBana 3 BukopuctanasiM ASP.NET Core.
VYes norika 3ocepemxeHa B oqHoMY npoekTi — VolunteerAppSecurity, cTpykTypa
SAKOro TOOyJ0BaHAa 3a MPUHLMIAMHU PO3JAUICHHS BIAMNOBIJAIBHOCTEN Ta YHUCTOI
apxitektypu. Ilanka Controllers MICTUTh KOHTpOJIEpH, SIKI BIJANOBIJAIOTH 3a
00poOky HTTP-3anuTiB Ta B3aeMOAilOTh 13 cepBicamu. Y Services peanizoBaHa

Oi3Hec-norika, a Interfaces MicTUTH BiAMOBIAHI KOHTpakTu 10 cepmiciB. I[lamka
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Models BkitOua€e CyTHOCTI, IO BIJOOpaXarOTh CTPYKTYPY TaOnuilb y 0asi JaHHX,
toni sk DTOs — o00'ektu mepedadil JaHWX, [0 BUKOPUCTOBYIOTHCSA TS
KOMYHIKaIii Mk pOHTEHIOM 1 OEKEHIOM.

Y DataAccess 30epiraroTbCs Kjacu, IO BIiANOBIIAIOTh 3a poOOTy 3
KOHTEKCTOM ©Oa3u nmanux uepe3 Entity Framework Core. Migrations MicTuUTb
aBTOMaTUYHO 3TeHepoBaHi ¢aliau Uil OHOBJICHHS CXeMH ©Oa3u JaHuX. Y
ValidatorsDTO 36epirarotbCcsi Kjacu ISl Badijailii BXIJHUX JIaHMX Ha OCHOBI
FluentValidation. Oxpemo Bumaineni Helpers — mna 30epiranHs JOMOMIKHHUX
¢bynkuii, Exceptions — 11 oOpoOKM TMOMWIOK, Ta KOHGIrypalliiiHi Qainu
appsettings.json 1 appsettings.Development.json, siKi MICTATh HaJIAIITyBaHHS
OTOUYCHHS Ta MIIKIIOYEHHS 10 0a3u JaHuX.

Takox mnpucytHiii ¢aiin DataSeeder.cs, sSKuii BHKOPHUCTOBYETHCS ISt
MEPBUHHOTO HAIOBHEHHS 0a3u, Ta Program.cs, 1o € TOYKOI0 BXOAY J0 3aCTOCYHKY.
VYes s cTpykTypa 103B0JIsSI€ €PEKTUBHO OpPraHi3yBaTH CEPBEPHY JIOTIKY, CIIPOCTUTH

TECTYBaHHS, PO3IIMPEHHS Ta MIATPUMKY IIPOEKTY.

3.3 CepBepHa JioTriKa Ta apXiTeKTypa 0eKeHay

CepBepHa yacTHHA 3aCTOCYHKY pealiizoBaHa Ha ocHOBI TexHouorii .NET, ska
3abe3neuye HaAiiiHUN iHCTpyMmeHTapi mis moOymoBu REST API 3 wiTkoro
CTPYKTYPOIO Ta MIATPUMKOIO IPUHIIUITIB PO3AICHHS BiAMOBIJaIbHOCTEH.

Y po0oTi BUKOPUCTAHO MIAOJOH YHCTOI apXITEKTypH, J€ KOKEH MOAYIb
BIJIMOBIZTA€ 32 CBOIO 4YacTUHy JOTikW. lle Jo03Boiyisie Jerko miATpUMYBATH,
MacITadyBaTH Ta PO3IIMPIOBATH 3aCTOCYHOK y MallOy THHOMY.

OnHUM 3 KIIOYOBHX KOMIIOHEHTIB O€KEeHIy € MONIyJab aBTopu3auii Ta
aBTeHTU]IKAIIl1, SKUHA peastizye JIOTIKYy peecTpallii, JOTiHY, 1ATBEPHKEHHS TOIITH,
OHOBJICHHS TOKEHIB Ta BUJAJIEHHS KOPUCTYBAYiB.

OpauM 13 BaXKJIMBUX KOHTpoJsiepiB y moxyni aBropuzarliii € UserController,
AKUi 0O0poOJIsie OCHOBHI 3alUTH, MOB’A3aHl 3 YIPaBIIHHAM KOpUCTyBayamu. Y

HBOMY p€ajli30BaHO TaKi €HNOIHTH:
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e login - qua aBreHTH]IKAIl KOpHCTyBada Ha OCHOBI email 1 maposns. Ilicus
nepeBipKu JaHuX TreHepyeThes JWT-TokeH Jy1s ToaibInoi aBTOpPU3allii.
® register - CTBOPEHHS HOBOTO KOpPMCTyBaya 3 BaliJlalli€el0 JaHUX. SKII0

CTBOPEHHS YCIIIIHE, cucTemMa noseprae craryc 201.

e verification - miaTBEp/KEHHST email 3a JOMOMOro0 KOy, 10 HAJICUTIAETHCS

KOPHUCTYBauy IMiCIIsl peecTparii.

e token - OHOBIICHHS access-TOKeHa Ha OCHOBI refresh-tokeHa.
® users - BHJAJCHHA KOPUCTyBada 3a ineHTU(dikaTopoM (Juimie s
aBTOPU30BAHUX ).

Vs 613Hec-norika BuHeceHa y cepBicu (IUserService, [TokenGenerator), mio
JI03BOJIIE JIETKO TECTYBAaTU CHUCTEMY, 3aMIHIOBATH peaiizailii Ta JOTPUMYBATHCh
npuHIMIy i1HBepcii 3anexxHocte (SOLID). CepBicu mepeBipstOTh HasSBHICTD
KOpUCTyBaya B 0a3i, BallJHICTb MapOJisi, TE€HEPYIOTh TOKEHU JOCTYIy Ta
OHOBJIEHHS1, 00POOISIOTH TOMIJIKH.

st poboTH 3 KOPHCTyBauaMH BHKOPHUCTOBYETHCS CTaHAApTHA MOJENb
oesmekn  ASPNET Identity. Jlani 30epiratotbcs B Tabmuismx AspNetUsers,
AspNetRoles, AspNetUserRoles, 1110 aBTOMaTHYHO CTBOPIOIOTHCS Yepe3 Mirparii
Entity Framework. Ile 3a0e3neuye niaTpuMKy poJieid, mpaB AOCTYIy Ta 30€piraHHs
TOKEHIB OHOBJICHHSI.

Takum yrHOM, O€3MEKOBHI MOIYJIb MOOYAOBAaHO 3T1HO 3 PEKOMEHIAIIsIMU
Microsoft: 3 BukopuctanusimMm ASP.NET Identity, po3ainenHsM 000B’sI3KiB MiX
KOHTpOJIEpaMU Ta CEpBICAMH, a TaKOX MIATPUMKOIO O€3[eYHOr0 OHOBJICHHS
TokeHiB. lle 3a0e3mneuye HaaiiiHy aBTEHTH(IKallllo, aBTOPHU3ALII0 Ta 3py4YHY
MacITabOBaHICTh MPU PO3MIMPEHHI CUCTEMHU.

OxpiM Moaynst Oe3nekd, cepBepHa YacTHMHA CHCTEMM BKJIIOYA€ HUBKY
(YHKIIOHATBHUX KOHTPOJIEPIB, $SKI BIANOBIAIOTh 3a KIIOUOBY O13HEC-JIOTIKY
3aCTOCYHKY. ¥YCI Il KOHTPOJIEpH pealli30BaHi BIAMOBIIHO JO MPHUHIUIIB YHUCTOT
apXITEKTypH - KOHTpoJepH BianoBigatoTe 3a npuiiom HTTP-3anutis, ceppicu - 3a

6i3nec-noriky, a DTO - 3a mepemauy manux. lle mo3Bomsie JOCSATTH BHCOKOI
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THYYKOCTI Ta MATPUMYBaHOCTI KOTY.

Omun 13 Ttakux koHtposepiB - JobOfferController, sikuit 00poOmse

B3aEMOJIII0 OpraHi3alliii i3 BakaHCIsIMU. Y IIbOMY KOHTPOJIEP] Peari30BaHO:

create - CTBOpeHHsS HOBOI mpomno3uilii podoru. Korrponep npuiimae DTO,
oTpuMYye ieHTH(]iKaTop opraHi3allii 3 TOKEHa aBTOPH3allii 1 Iepeaae 1aHi 10
CepBIicY.

update, delete - onoBneHHs a0o BHIaJeHHS BakaHcii. Yci omeparii
CYNPOBOKYIOTHCSI ~ TIEPEBIPKOIO  BalliTHOCTI Mojeni Ta 00poOKoro
BUKITIOYCHb.

get-job-offer, get-job-offers - orpumanns onHiei abo CHUCKy BakaHCIH 3
GinapTpalli€ro Ta nariHarjero.

get-cities, get-countries, get-streets, get-count-job-offers - momomixHi
METOJM IS OTpPUMAaHHS JOBIJIKOBOI iHQoOpMalli, HEeoOXiTHOT Ha eTamax
CTBOPEHHS a00 MOLIYKY BaKaHCIH.

OrganizationController peamizye 5oriky poOoTH 3  OpraHizalisiMH.

Opranizariiss MOXxe:

create - CTBOPUTH POk,

update - OHOBUTH CBOT JaHi,

get - mepenIIHyTH CB1M pod i1k a00 pod il THITUX OpraHi3allii,

delete - BumanuTu oOMIKOBHMM 3amuc, npu oMy, okpemum HTTP-3anurom
BUKOHYETHCS 3aIUT J0 30BHIIIHBOTO CEPBICY Ui BUIAJICHHS OB’ SI3aHOTO
KOpPHUCTYBaua.

Kontponep FeedbackController no3Bonisie BonoHTepam 3aiuiuaTv BIATYKH

npo opraxizaiii micist 3aBepmieHHs cmiBmpari. Metog AddFeedback 3umntye 1D

BosioHTepa 3 JWT-TokeHa 1 mepemae BIATYK y CEpBIC, Jie MEPEBIPSETHCS HOTO

BaJIJIHICTh 1 30epiraeTbes y 0a3i manux. Bognouac GetListFeedbacks mozBosie

opratizaiisiM Ta aJMIHICTparopaM MEeperisIIaTh COHCOK 3 yCiMa 3aJIHIICHUMH

BIJITyKaMH.
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RequestController 006po6isie 3asiBku BOJIOHTEpIB Ha BakaHcli. PeanizoBani
Takl OCHOBHI METOJIU:

e add - BojOHTEp moOmae 3asgBKYy Ha BakaHCIO. IneHTHdikaTop BakaHCIi
nepenaeTbes y 3anuti, a ID BononTtepa 3untyerhes 3 JWT.

e get-job-offers-requests, get-volunteers-requests - MOBEpPTaIOTh CIIHUCOK
3afBOK, TMOJAHHUX BOJOHTEPOM ab0 OTpPUMAHUX OpTraHizali€lo, 3
¢biapTpaLi€ro.

e confirm, cancel - opranizamiss Moxxe MIATBEPAUTH a00 CKAaCyBaTH 3asBKY
MIEBHOTO BOJIOHTEPA.

e get-status - mepeBipka cTaTrycy MoJaHo1 3asBKHU.

3.4 ®poHTeHA-peaJi3alig KOPUCTYBANbLKOIO iHTepdeiicy
Konu xopuctyBau ynepiie BiIkpuBa€e Be03aCTOCYHOK, HOMY BiJJ0OOpakaeThCs
dbopma ayteHTudikaiii, ska 103BoJis€ a00 YBIUTHU 1O CUCTEMH, a00 CTBOPUTH

HOBHU OOJIIKOBUH 3aITHC.

VM C

Hello, Friend! Sign In

Enter your personal details and start your journey For Volunteer For Organization
with us

-

Password

SIGN IN

Pucynoxk 3.5 - ®opma 17151 BXOIy
Ha pucynky 3.5 mnpencraBieHO 30BHINIHIA BUMISA (OpMH BXOOy Ta

peectpariii. SIkmo KopucTyBad II€é HE 3apEECTPOBAHWMN, BIH MOXE HATHCHYTH
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kHoriky “SIGN UP”, micnst goro BimoOpaxkaeTbcs popma peectpaiiii, 300paxeHa Ha

Puc. 3.6.

'YMC

Create Account Welcome Back!

For Volunteer For Organization To keep connected with us please login with your
personal info

Email
SIGN UP

Password

SIGN UP

Pucynok 3.6 - ®opma peecrparlii HOBOro KOpucTyBada

InTepdeiic peanizoBaHO y BUIVIAAI JBOX BKJIQJOK: JIJII BOJIOHTEPIB 1 IS
opranizamiii. [{e mo3Bonsie ompasy po3AUTATH JOTIKY B3aEMOJIT BIAMOBITHO /IO PO
KOpHCTyBada B cucTeMi. Y ¢GopMi peecTpallii KOpUCTyBad MIOBUHEH BBECTH aJpecy
CJICKTPOHHOI IOIITH Ta MMapoJib, MIC/A YOr0 CHCTEMa aBTOMATUYHO HAJICHJIAE JTUCTA
3 TMOCHWJIAHHAM JUIS IIATBEp/DKEHHS momTH. [licas MiaATBepKEHHS IOMITH
KOPHCTYBad TEPEXOANTh 10 (POPMHU BBEACHHS JIOMATKOBUX MEPCOHAIBHUX JIaHHUX,
AK1 3anexarh Big oOpaHoro Tumy oOmikoBoro 3amucy. Ha Puc. 3.7 300paxeno

dbopmMy 3aroBHEHHS 1HPOpMaIIii uist opranizaiii, a Ha Puc. 3.8 — 11 BosjoHTepa.
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/M C

.
Share Add info

Iove' Name of organization

g ive Foundation year

hope.

Description

Khreshchatyk Street, Kyiv,
Ukraine, 01001

Pucynok 3.7 - ®opma BBeneHHs 1H(OpMaIlii mpo opraHizaiiro
\'YMC

Share Add info
love, s ame
give Last Nome
hope. ammiy

{ Click to upload or drag and drop }
Upload a resume :

Description

Khreshchatyk Street, Kyiv,
Ukraine, 01001

Pucynok 3.8 - ®opma BBeneHHs iHpOpMaIlil PO BOJIOHTEPA

[Ticns  ycmimHOro BXOLy JO CHCTEMH, KOPUCTYBau aBTOMATUYHO
TepeHanpaBIIsIe€ThCA HAa iHTepdec, BIAMOBIAHUN 10 HOTO pomi. Y BUNAAKY, SKIIO
pOJb KOPUCTyBaua — BOJIOHTEp, CHUCTEMa BIAKPHUBAE CTOPIHKY 3 aKTyaJbHUMHU

oddepamu BiJ opraHizallii.
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Ha 1i#i ctopinmi peanizoBaHo (yHKIIIOHAJT TMOIIYKY 3a Ha3BOKO BaKaHCIi, a
TaKOX MariHaIioo, 1o J03BoJIsiE €()EeKTUBHO MEPETIsaTh MPOIO3HUIIil HaBITh MPHU
BEJIMKIN KUTBKOCTI 3anmuciB. BizyanbHe npencTaBieHHs i€l CTOPIHKA HaBEIEHO Ha

Puc. 3.9.

VOLUNTEER WORLD
COMMUNITY

Together, we can create positive change and build
a brighter future for all

Pucynok 3.9 - Cropinka 3 BakKaHCISIMHU BiJl OpraHi3aiiil 1J1s BOJIOHTEPA

KopuctyBau mae MOXJIMBICTh HATUCHYTH Ha KOHKpEeTHHH oddep, mob
MeperIsiHyTH JeTaldbHy 1H(OpMaIlio TPo HhOTo. Takuil MiaXi J03BOJISIE MPUUHATH
3BKEHE pIIIEHHS MO0 Yy4yacTi B mMpoekTi. [HTepdelic mnepemisigy OAHOTO

KOHKpeTHoro o depy 300paxkeno Ha Puc. 3.10.
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VA//[
Urban Greening Volunteer

% Date: # Description:

11725724, 937 AM Take partin a cily beautification project by planting trees and
flowars in the urbsan park area

¥ Location:

City- Vimnytsia
Stooets Lesyes Ukrsinka $1,22

B Organization:

Voluntoer in World

 Map:

S0,
e

4@ >

Volunteer in World

© Company Overview

Here's the description for "Volunteer in World" sccording to your specifications: 1
Voluntesr in World [VIW) operates within the global volunteer sector, connecting

indiviclu makin d the
globe, Ve act as a bricge, carefully VEring and partnering with Grassreots organizationsin
offering their skills and time

to erucial initiatives. VIW provides a platform for skill-based volunteering, general support
fineds 5

roles, and . ensuring that e

sustainable . with the 5. Our focus spans

3 and
education and healthcare support, tackling global issues with lacal solutians, fostered by
the collective effort of committed individuals.

© Who We Are

2.0ur mission at Velunteer in Werld is to empever ingiviguals to create lasting positive
change through ethical and sustainable voluntecr experiences. We envision a warld where

global ctizenship thrives, where people actively participate in building stronger, more
equitable communities. Our core values are: “Impact=™ We pricritize projects with
demonsirable and sustsinable impsct. “Integrity™ We operste wilh rnsparency and
accountaility in 3ll our interactions, “ Empathy:** We foster understanding and respest.
or diverse cultures and perspectives, *Empowerment=* We equip volunteers and

thetools. to thrive. focus
on lang-term solutions that benefit both people and the planct

© AboutUs

3. Volunteer in Warld was founded in 2010 by a group of international development
professionals who recognized the untapped potential of ethical volunteer tourism. They

withessed firsthand the positive impact voluntears could have, but also the risks of poorly
managad programs Lhal could inadverlently harm loca! communities. VIVY was born oul

of adesire Lo connect passionale nuinely impactiul project a

that volunteer efforts were aligned with community needs and long-term development

goals. include: faciitating lunteer placements across 20

countries, supporting 15 susta

projects, and develaping a ive training program for

cultural sensitivity and ethical engagement. Qur impact extands beyand the numbers;
<o connections, unities to

take their d inspired 2 new & of global citizens

committed to creating 3 better world
© Meet Our Mission

4.Volunteer in Werld's purpese is to facilltate mesningful and ethical voluntesr

o P dividual s worldwidle. Our vision
5.2 alobal community actively engaged in building  more just and sustainable future. We
aim to achieve this by connecting passionate volunteers with impactful projects, fostering

cultural undersianding, and supporling leng-Lerm sommunily development iniliatives

@ The Heart of Volunteer in World

5. At Veluntear in Warld, aur care vallies are the bedrock of evarything we do. Integrity,
empathy, and a relentless pursuiL of sustainable impact defing us. Our passion sterns from
a deep belef in the power of human connection and the transformative patential of
collective action. bya ensuring that
our prajects benefit both volunteers and the communities they serve. What truly sets us
apartis our dedieation 1o lond trm partnerships with grassroots arganzations, allowing
s tatailor valuntoer experiences to meat spocific community needs and ensure lasting

positive change, We meticuloushy vet each praject, prioritizing sustainability and local
ewnership. We foster a culture of leaming and growth, providing valunteers with
comprehensive training and angoing support to maximize their impact. Our commitment
. a e are

our prajects are making a real difference, We don't Just send valunteers; we cultivate
global citizens, empowering therm to become lifelong advacates for positive change.

Pucynoxk 3.10 — JleranbHa iHpopMmaltist ipo o6panuit oddep

VY pasi, IKI10 BOJIOHTEpA 3aIliKaBuia MPOITO3UILis, BIH MOXKE HaJIiCJIaTH 3aITUT
Ha yd4acTb y 1boMy odepi Oe3nocepeHb0 31 CTOPIHKU AETaIbHOTO MEPErisiay.
Takum uMHOM, 3a0€3MeUyeThCsl 1HTYITUBHO 3pO3YyMIUTHN Ta 3pyYHUNH MeEXaHI3M

B3a€EMOJIIT MK BOJIOHTEpAMH Ta OpraHi3allisIMH Yepe3 CUCTEMY.
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Tako BOJIOHTEpP Ma€ MOXKJIUBICTh MEPEHTH IO 0COOMCTOro Mpodisto, 110
300paxxeHo Ha Puc. 3.11, ne poctynHi HacTymHi (QYHKII: penaryBaHHS
MEPCOHANBHUX JIAaHUX, BUIAIICHHS aKayHTa, BHXIJ 13 CHCTEMH, a TaKOX MEPeTyIsil
BJIACHUX 3allUTIB HAa y4acTh Y BOJOHTEPCHKHX IMPOEKTAX 13 3a3HAYCHHM CTaTyCOM

T1ITBEPIKEHHS.

L. Account Actions

2 Update Info 0k My Job Requests

Name

Account Settings

Surname

Description

ol

(

Urban Greening .
Volunteer Hospital Support
i <
Done Ukraine, Vinnytsia, Lesya Ukrainka St, Assistant <
22 Ukraine, Kharkiv, Nezalezhnosti St, 70 u

Pucynok 3.11 — Cropinka ocoOucToro npodiato KOpucTyBaua

3.5 InTerpauisi cropoHHix 0i0/1i0TeK Ta (PpeHMBOPKIB

Y Mexax po3MmHpeHHS (QYHKUIOHATHHUX MOXIUBOCTEH KIIIE€HTCHKOI
YacTHUHHU cucTeMH Oylo peaini3zoBaHo iHTerpanito 3 Al-cepBicom Google Gemini.
Jns nporo Oyno Bukopuctano o¢iumiitnuii SDK Bin Google — (@google/genai,
SAKUW JI03BOJIAE HAJCUJIATH 3alUTU JO MOJENed mTydHoro iHTenekty Gemini
npsiMo 3 Angular-3acTOCyHKYy.

Cepgic OpenAiService, peamizoBaHuil y cTpykTyplt Angular, 3a0e3neuye
3pyyHui  iHTepdeic s B3aemomii 3 momemtro  gemini-2.0-flash.  Jlns
aBTeHTU(QIKalili  BUKOpUCTOBYyeTbcsl  API-xmiou, 1o  30epiraetbes  y

koH(irypariinomy daitm cepemoBumia (environment.ts). 3anmuTe g0 Mozemi
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BUKOHYIOTHCSI CHHXPOHHO, a OTPUMaH1 BIJMOBIAI 0OpOOISIOTHCS Ta MEPEIAI0ThCS

y GbpOHTEH]T.

export class OpenAiService
private apiKey: string = environment.openaiApiKey;
private ai: GoogleGenAI = new GoogleGenAI({ apiKey: this.apiKey });

public async getAIResponse(prompt: string) {
try {
const response: GenerateContentResponse =
await this.ai.models.generateContent({
model: 'gemini-2.0-flash',
contents: [{ role: 'user', parts: [{ text: prompt }] }],
B

const ¢ nt :string = response.candidates?.[0]?.content?.parts[0]?.text ||

return content;
} catch (error) {

return 'Error fetching over

Pucynoxk 3.5 - Knac OpenAiService ans inTerparii 3 mogesutro 111

3aBngKu Takid iHTErparli, mo 300paxkena Ha Puc. 3.5, kopuctyBadi MOXYTb
OTpUMyBaTH BiAnoBiai, 3reHepoBani LI, Hampuknan, ags aBTOMaTUYHOTO
(dhopMyBaHHS OIMHKCIB a00 y3araJlbHEHb Ha OCHOB1 BBEJICHUX JaHUX.

Kpim inTerpamnii 3 I, y 3acTocyHKy peanizoBaHO BUKOpPHUCTaHHS Mapbox
GL JS - cyuacnoi JavaScript-010moTexu 1ist poOOTH 3 IHTEPAKTUBHUMH KapTaMH.

Komnonent MapComponent 103Bosisie BiToOpaskaTu KapTy 13 CyITyTHUKOBUM
BUIVISIZIOM, @ TaKOK JAMHAMIYHO TO3MIIIOHYBaTH MapKep Ha OCHOBI aJpecH, II0
CKIIQJAEThCS 3 MicTa Ta Byauill. J{ms mporo BUKOpUCTOBY€eThCcsl Mapbox Geocoding
API, sikuii BUKOHY€E MOIITYK KOOPAMHAT 32 TEKCTOBUM 3aIIUTOM.

[Himiamizamiss KapTu 3A1MCHIOETHCS TIPU 3aBaHTaKEHH1 KOMIIOHEHTA, a MpH
3MiH1 3HAYEHHS MICTa YW BYJIHI[ KapTa aBTOMAaTUYHO MEPEMIIYETHCS Y BIAMOBIIHE

Miciie. Takox TIoMaeThCsi MapKep JJIsl B13yaJdbHOTO MTO3HAYEHHS KOOPAMHAT Ha Marli.
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BUCHOBKHU

Y nmaniit poboTi Oyina po3MIAHYTa, CIPOEKTOBaHA Ta peali3oBaHa
BeOOpIEHTOBaHA CHCTEMa JJIsl YOPABIiHHS BOJIOHTEPCHKUMH 1HIIIaTHBAMHM, IO
BKJIIOYA€E B ceOe SIK CEPBEPHY, TaK 1 KIIIEHTCbKY YAaCTUHHU.

[IporpamMue piteHHs AJis CepBEPHOI YaCTUHU OyI0 CTBOPEHO 3a JOTIOMOTOIO
00’exTHO-OpieHTOBaHOi MoBU C# Ha 0a31 ¢peiimBopky ASP.NET Core, 3
BukopuctanusMm Entity Framework Core nns B3aemonii 3 pensiiiiHO 06a3o0r0
nanux Microsoft SQL Server. KiienTcbka yactuHa Oyia peajizoBaHa 3aco0amu
Angular sk SPA-nonarok, 3 BukopuctanHsaMm 0i6mioteku PrimeNG st moOynosu
3pY4YHOro 1HTEpPECcy KopHUcTyBaya.

CdopmoBaHO OCHOBHY 3ajady CHUCTEMH — e(EKTHBHA B3aEMOJIIS
BOJIOHTEPIB Ta OpraHi3ailiii, a TaKoXX ONMUCAHO KIOYOBUM (YHKITIOHAN, Cepel
SAKOTO:  pEeeCTpallisi/aBTOpu3allisi KOPUCTYBayiB, JOAABaHHS BOJOHTEPCHKUX
MPOTIO3HUIIIH, TTOAAHHS 3asiBOK HA y4acTb, Meperisy 1 (iapTpallis 3asBOK, CUCTeMa
OLIIHIOBaHHS Ta 3BOPOTHOIO 3B'SI3KY, pedaryBaHHs MpoQuI0, YIpaBIiHHSA
OpraHizalfisiMi TOIIIO.

VY nmaniii poOOTI BUKOPHUCTOBYBAJIMCA CTOPOHHI cepBicM Ta O010710TEKH.
3okpema, iHTerpoBaHo Google Gemini Al yepe3 odiuiitnuit SDK @google/genai,
0 JO3BOJIJIO peanidyBarTd (QYHKI[II0 aBTOMAaTUYHOTO CTBOPEHHS OIUCY
opraHizaiii. Takox peai30BaHO BiI3yaji3allil0 TreoyioKallli opraxizamii 3a
nonomororo Mapbox GL JS.

Takum ywHOM, pO3poOJIEHA CHUCTEMa BIJAIMOBIJIAE TMOCTABICHUM IUIAM Ta
BUMOTaM, € (yHKI[IOHAJIbHO 3aBEPIICHOI0 Ta MOX€E OyTH BUKOPUCTaHA SIK peasibHEe
pillICHHS Ui TIONMIYKY BOJOHTEPCHKUX MOXIJIMBOCTEH 1 KOMYHIKAIi MK

OpraHi3allisiMu Ta BOJIOHTEPaMHU.
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JOJIATKHA

namespace VolunteerAppSecurity.Controllers
{
[Route ("api/users") ]
[ApiController]
public class UserController : ControllerBase
{
readonly IUserService userService;
readonly ITokenGenerator _tokenGenerator;

public UserController (IUserService userService, ITokenGenerator tokenGenerator)
{
_userService = userService;
_tokenGenerator = tokenGenerator;
}
[HttpPost ("login")]
[AllowAnonymous]
public async Task<IActionResult> Login([FromBody] LoginDTO userLoginDTO)
{
if (!ModelState.IsValid) return BadRequest (ModelState);

var user = await userService.UserExist (userLoginDTO.Email);
if (!user) return NotFound("No user exists");
var checkPassword = await _userService.CheckPassword(userLoginDTO.Email,

userLoginDTO.Password) ;
if (!checkPassword)
throw new ApiException ()

{
StatusCode = StatusCodes.Status400BadRequest,

Title = "Incorrect password!",
Detail = "Incorrect password!"
}i
}
var token = await _userService.GenerateTokens (userLoginDTO.Email);
if (token == null)

{
return StatusCode (StatusCodes.Status500InternalServerError, "Error occured
while creating user on server");

}

return Ok (token);
}
[HttpPost ("register") ]
[AllowAnonymous]
public async Task<IActionResult> Registration([FromBody] RegisterDTO userRegisterDTO)
{
if (!ModelState.IsValid) return BadRequest (ModelState);

var createdUser = await userService.CreateUser (userRegisterDTO);
if (createdUser != null)

return Created("/api/users", createdUser);
else

throw new ApiException|()

{

StatusCode = StatusCodes.Status500InternalServerError,
Title = "Server error",
Detail = "Error occured while creating user on server"

}i
}
[HttpGet ("verification")]
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public async Task<IActionResult> VerificationEmail ([FromQuery] string userId,
[FromQuery] string code)
{
if (userId == null || code == null)
return BadRequest (new AuthResponse ()

{

Errors = new List<string>() { "Invalid email confirmation url" },
Result = false
}) i
var user = await userService.GetUserById (userId);
if (user == null)

{
return BadRequest (new AuthResponse ()
{
Errors = new List<string> ()
{
"Invalid email parameter"
}I
Result = false
1)
}
code = code.Replace(' ', '+');
if (await _userService.VerifyEmail (user, code))
{
return Redirect ("http://localhost:4200/signin");
}
return Redirect ("http://localhost:4200/signup");
}
[AllowAnonymous]
[HttpPost ("token") ]
public async Task<IActionResult> RefreshToken ([FromBody] RefreshTokenDTO
refreshTokenDTO)
{
if (!ModelState.IsValid) return BadRequest (ModelState) ;

var result = await tokenGenerator.RefreshAccessToken (refreshTokenDTO.AccessToken,
refreshTokenDTO.RefreshToken) ;
if (result == null) return StatusCode(StatusCodes.Status400BadRequest) ;

return Ok (result);
}
[Authorize]
[HttpDelete]
public async Task<IActionResult> DeleteUser ([FromQuery] Guid userId)
{

var deletedUser = await userService.DeleteUserById (userId);

if (deletedUser)

{ return Ok ();}

else

{throw new ApiException ()

{

StatusCode = StatusCodes.Status500InternalServerError,
Title = "Server error",
Detail = "Error occured while creating user on server"

}i

}
namespace VolunteerAppSecurity.DataAccess
{
public class SecurityDBContext : IdentityDbContext<User, IdentityRole<Guid>, Guid>
{
public SecurityDBContext (DbContextOptions options) : base (options) {}
protected SecurityDBContext () {}

}

namespace VolunteerAppSecurity.Exceptions
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public class ExceptionResponseFilter : IExceptionFilter

{

private readonly ILogger<ExceptionResponseFilter> logger;

public ExceptionResponseFilter (ILogger<ExceptionResponseFilter> logger)

{
_logger = logger;
}
public void OnException (ExceptionContext context)
{
var statusCode = context.Exception switch
{

ApiException apiException => apiException.StatusCode,

ArgumentNullException _ => StatusCodes.Status422UnprocessableEntity,
ValidationException  => StatusCodes.Status422UnprocessableEntity,
AuthenticationException _ => StatusCodes.Status40lUnauthorized,

_ => StatusCodes.Status500InternalServerError
)i

var title = context.Exception switch

ApiException apiException => apiException.Title,

ArgumentNullException  => "Ignored or malformed argument",
ValidationException _ => "Validation error",
AuthenticationException _ => "Authentication issue",

_ => "Internal error"
}i
var message = context.Exception switch

ApiException apiException => apiException.Detail,

ArgumentNullException _ => context.Exception.Message,
ValidationException _ => context.Exception.Message,
AuthenticationException _ => "Action is permitted because of

reasons",

~ => "Internal error occured. Please try a little bit later"

}i

var problemDetails = new ProblemDetails

Title = title,
Status = statusCode,
Detail = message

b

authentication

if (problemDetails.Status >= StatusCodes.Status500InternalServerError)

{

_logger.LogError (context.Exception, "Critical error handled");

}

else if (problemDetails.Status >= StatusCodes.Status400BadRequest)

{

_logger.LogError (context.Exception, "Request error handled");

}

var response = BuildResponse (problemDetails) ;

context.HttpContext.Response.StatusCode = response.StatusCode ?7?

StatusCodes.Status500InternalServerError;

}

context.Result = response;
context.ExceptionHandled = true;

}

private static ObjectResult BuildResponse (ProblemDetails problem) =>

new ObjectResult (problem)
{

StatusCode = problem.Status ?? StatusCodes.Status500InternalServerError,
ContentTypes = new MediaTypeCollection { "application/problem+json" }

bi

namespace VolunteerAppSecurity.Services

{

public class TokenGenerator : ITokenGenerator

{
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private const int RefreshTokenSize = 32;
private readonly UserManager<User> userManager;
private readonly AuthenticationSetup _authSettings;

public TokenGenerator (UserManager<User> userManager, IOptions<AuthenticationSetup>
authSettings)

{

}

_userManager = userManager;
_authSettings = authSettings.Value;

public async Task<string> GenerateAccessToken (User user)

{

var handler

new JwtSecurityTokenHandler () ;

var key = Encoding.ASCII.GetBytes( authSettings.SecretKey):;
var roles = await _userManager.GetRolesAsync (user);
ClaimsIdentity identity = new ClaimsIdentity(new[] {

)

var securityToken

new Claim(ClaimTypes.Email, user.Email),

new Claim(ClaimTypes.NamelIdentifier, user.Id.ToString()),

new Claim(ClaimTypes.Role, roles.FirstOrDefault (ClaimTypes.Role)),
new Claim(ClaimTypes.Name, user.UserName)

handler.CreateToken (new SecurityTokenDescriptor

Issuer = _authSettings.Issuer,
Audience = _authSettings.Audience,
SigningCredentials = new SigningCredentials (new SymmetricSecurityKey (key),

SecurityAlgorithms.HmacSha256Signature),

}

P

Subject = identity,
Expires

return handler.WriteToken (securityToken) ;

public async Task<AuthenticationResponse> GenerateTokens (User user)

{

}

user.RefreshToken = GenerateRefreshToken (user);
var result = await userManager.UpdateAsync (user);
if (!result.Succeeded)

{
}

ret
{

}i

throw new Exception ("Unable to create refresh token");
urn new AuthenticationResponse

AccessToken = await GenerateAccessToken (user),
RefreshToken = user.RefreshToken,

public string GenerateRefreshToken (User user)

{

}

var

randomNumber = new byte[RefreshTokenSize];

using (var rng = RandomNumberGenerator.Create())

{

rng.GetBytes (randomNumber) ;
return Convert.ToBase64String(randomNumber) ;

public async Task<AuthenticationResponse> RefreshAccessToken (string accessToken,
string refreshToken)

{

var
var
if
{

}

principal = GetPrincipalFromExpiredToken (accessToken) ;
user = await userManager.FindByNameAsync (principal.Identity.Name) ;
(user == null || user.RefreshToken != refreshToken)

throw new SecurityTokenException ("Invalid refresh token");

user.RefreshToken = GenerateRefreshToken (user);
var result = await userManager.UpdateAsync (user);
if (!result.Succeeded)

{

DateTime.Now.AddMinutes (_authSettings.AccessTokenExpirationMinutes)
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throw new Exception ("Unable to create refresh token");
}
return new AuthenticationResponse
{
AccessToken = await GenerateAccessToken (user),
RefreshToken = user.RefreshToken
}i
}
private ClaimsPrincipal GetPrincipalFromExpiredToken (string token)

{

var tokenValidationParameters = new TokenValidationParameters

ValidateAudience = false,

ValidateIssuer = false,
ValidateIssuerSigningKey = true,
IssuerSigningKey = _authSettings.GetSecurityKey (),

ValidateLifetime = false
}i

var tokenHandler = new JwtSecurityTokenHandler();

var principal = tokenHandler.ValidateToken (token, tokenValidationParameters,

return principal;

namespace VolunteerAppSecurity.Services
{
public class UserService : IUserService
{
readonly UserManager<User> _userManager;
readonly RoleManager<IdentityRole<Guid>> roleManager;
private readonly SecurityDBContext securityDBContext;
private readonly ITokenGenerator tokenGenerator;

public UserService (UserManager<User> userManager, RoleManager<IdentityRole<Guid>>

roleManager, SecurityDBContext securityDBContext, ITokenGenerator tokenGenerator)
{
_userManager = userManager;
_roleManager = roleManager;
_securityDBContext = securityDBContext;
_tokenGenerator = tokenGenerator;
}
public Task<string> CallBackUrl (User user, string code)
{
var ngrok = Constants.ngrok;
var callbackUrl = ngrok + "/api/users/verification" +
$"?userId={user.Id}&code={code}";

return Task.FromResult (callbackUrl);
}
public Task<bool> UserExist (string email)
=> securityDBContext.Users.AnyAsync(u => u.Email == email);
public async Task<UserDTO> CreateUser (RegisterDTO registerDTO)
{
var checkByEmail = await UserExist (registerDTO.Email);
if (checkByEmail)
{
throw new ApiException ()
{
StatusCode = StatusCodes.Status400BadRequest,
Title = "User exist",
Detail = "User with this email already exists"
}i
}
var user = new User ()
{
UserName = registerDTO.Email,
Email = registerDTO.Email
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var createUserResult = await _userManager.CreateAsync (user, registerDTO.Password) ;

}
public async Task<UserDTO> GetUserById(string id)
{
var user = await userManager.FindByIdAsync (id);
return new UserDTO ()
{
Id = user.Id,
Email = user.Email
}i
}
public async Task<UserDTO> GetUserByEmail (string email)
{
var user = await securityDBContext.Users.FirstOrDefaultAsync(i => i.Email ==
email) ;
return new UserDTO ()
{
Id = user.Id,
Email = user.Email,
}i
}
private async Task<bool> SendEmail (User user)
{
var emailConfirmationToken = await
_userManager.GenerateEmailConfirmationTokenAsync (user) ;
var emailConfirmationUrl = await CallBackUrl (user, emailConfirmationToken) ;
try
{
var email = new MimeMessage () ;
email.From.Add (MailboxAddress.Parse (Constants.SenderEmail));
email.To.Add (MailboxAddress.Parse (user.Email));
email.Subject = "Email verification";
email.Body = new TextPart (TextFormat.Html)
{

Text = EmailTemplateGenerator.GenerateEmailTemplate (emailConfirmationUrl)

}i
using var client = new SmtpClient () ;
string mySmptServerAddres = "smtp.gmail.com";
int mySmptPort = 587;
await client.ConnectAsync (mySmptServerAddres, mySmptPort,
SecureSocketOptions.StartTls) ;
await client.AuthenticateAsync (Constants.SenderEmail, Constants.Password);
await client.SendAsync (email) ;
await client.DisconnectAsync (true);
return true;
}
catch (Exception)

{

return false;

}

public async Task<bool> VerifyEmail (UserDTO user, string token)

{
var userVerify = await userManager.FindByEmailAsync (user.Email);
var result = await userManager.ConfirmEmailAsync (userVerify, token);

return result.Succeeded;

}

private async Task<string> AddUserRoleAsync (User user, Role roleName)

{

var isAddedUserRole = await userManager.AddToRoleAsync (user,
roleName.ToString());

if (isAddedUserRole.Succeeded)
{

var roles = await userManager.GetRolesAsync (user);
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}

}

return roles.First();

}

else

{

throw new ApiException ()

{

StatusCode = StatusCodes.Status500InternalServerError,
Title = "Error adding role",
Detail = "Role doesn't added"

}i

public async Task<bool> DeleteUserById (Guid id)

{

}

string userId = id.ToString() ;
var foundUser = await userManager.FindByIdAsync (userld);

if (foundUser == null)
{
throw new ApiException ()
{
StatusCode = StatusCodes.Status404NotFound,
Title = "User not found",
Detail = "User not found"
bi
}
var deletionResult = await userManager.DeleteAsync (foundUser);
return deletionResult.Succeeded;

public async Task<AuthenticationResponse> GenerateTokens (string email)

{

}

var user = awalt userManager.FindByEmailAsync (email);
return await _tokenGenerator.GenerateTokens (user);

public async Task<bool> CheckPassword(string email, string password)

{

var userByEmail = await _userManager.FindByEmailAsync (email);
return await _userManager.CheckPasswordAsync (userByEmail, password);

namespace VolunteerAppSecurity

{

public class Program

{

public static async Task Main(string[] args)

{

var builder = WebApplication.CreateBuilder (args);
builder.Services.AddControllers (options =>
{

options.Filters.Add (typeof (ExceptionResponseFilter)) ;
}) g
builder.Services.AddValidatorsFromAssemblyContaining<EmailDTOValidator> () ;
builder.Services.AddValidatorsFromAssemblyContaining<LoginDTOValidator> () ;
builder.Services.AddValidatorsFromAssemblyContaining<RegisterDTOValidator> () ;
builder.Services.AddEndpointsApiExplorer () ;
builder.Services.AddSwaggerGen () ;

builder.Services.AddDbContext<SecurityDBContext> (options =>
{
options.UseSglServer (builder.Configuration.GetConnectionString ("ConStr"));
}) g
builder.Services.AddScoped<IUserService, UserService>();
builder.Services.AddScoped<ITokenGenerator, TokenGenerator>();
builder.Services.AddIdentity<User, IdentityRole<Guid>> ()
.AddEntityFrameworkStores<SecurityDBContext> ()
.AddDefaultTokenProviders () ;
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builder.Services.AddCors (options =>
{
options.AddPolicy ("AllowMyOrigins", policy =>
{
policy
.AllowAnyOrigin ()
.AllowAnyHeader ()
.AllowAnyMethod () ;
}) i
}) i

builder.Services.Configure<AuthenticationSetup> (builder.Configuration.GetSection ("JwtOptions")
)
builder.Services.AddAuthentication (options =>
{
options.DefaultAuthenticateScheme = JwtBearerDefaults.AuthenticationScheme;
options.DefaultScheme = JwtBearerDefaults.AuthenticationScheme;
options.DefaultChallengeScheme = JwtBearerDefaults.AuthenticationScheme;
1)
.AddJwtBearer (options =>
{

options.SaveToken = true;

options.TokenValidationParameters = new TokenValidationParameters
{
ValidateIssuer = true,
ValidIssuer = builder.Configuration["JwtOptions:Issuer"],
ValidateAudience = true,

ValidAudience = builder.Configuration["JwtOptions:Audience"],
ValidateLifetime = true,

ValidateIssuerSigningKey = true,
ClockSkew = TimeSpan.Zero,
IssuerSigningKey = new
SymmetricSecurityKey (Encoding.ASCII.GetBytes (builder.Configuration["JwtOptions:SecretKey"])),
}i
});
builder.Host.UseSerilog((context, configuration) =>
configuration.ReadFrom.Configuration (context.Configuration));
var app = builder.Build();
if (args.Length == 1 && args[0].ToLower () == "seeddata")
SeedData (app) ;

void SeedData (IHost app)
{

var scopedFactory = app.Services.GetService<IServiceScopeFactory>();
using (var scope = scopedFactory.CreateScope())
{

var service = scope.ServiceProvider.GetService<DataSeeder>();

service.SeedAdmins () ;

}
if (app.Environment.IsDevelopment ())
{
app.UseSwagger () ;
app.UseSwaggerUI () ;
}
else
{
app.UseExceptionHandler ("/Error") ;
}
app.UseRouting () ;
app.UseCors ("AllowMyOrigins") ;
app.UseSerilogRequestLogging () ;
app.UseHttpsRedirection () ;
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app.UseAuthentication () ;
app.UseAuthorization () ;
app.MapControllers () ;
using (var scope = app.Services.CreateScope())
{
var roleManager =
scope.ServiceProvider.GetRequiredService<RoleManager<IdentityRole<Guid>>>();

var roles = newl[] { "Admin", "Volunteer", "Organization" };
foreach (var role in roles)
{
if (!'await roleManager.RoleExistsAsync(role))
await roleManager.CreateAsync (new IdentityRole<Guid> (role));

app.Run () ;

}
namespace Volunteer.BL.Helper.Exceptions
{
public class ExceptionResponseFilter : IExceptionFilter
{
private readonly ILogger<ExceptionResponseFilter> logger;
public ExceptionResponseFilter (ILogger<ExceptionResponseFilter> logger)
{
~logger = logger;
}
namespace Volunteer.BL.Interfaces
{
public interface IJobOfferService
{
Task CreateJobOffer (Guid id, JobOfferCreateDTO jobOfferDTO) ;
Task<PagedPesponse<List<JobOfferDTO>>> GetAllJobOffers (
PaginationFilter paginationFilter,
CancellationToken cancellationToken = default);
Task<int> GetJobOfferCount (CancellationToken cancellationToken = default);
Task<ShowJobOfferDTO> GetJobOfferInfo (Guid id) ;
Task<JobOffer> GetGobOfferById(Guid id);
Task UpdateJobOffer (Guid id, JobOfferUpdateDTO jobOfferDTO) ;
Task<bool> DeletedobOffer (Guid id);
Task<List<IdName>> GetCities(

CancellationToken cancellationToken = default);
Task<List<IdName>> GetCountries (

CancellationToken cancellationToken = default);
Task<List<IdName>> GetStreets(

CancellationToken cancellationToken = default);

}
namespace Volunteer.BL.Services;
public class FeedbackService : IFeedbackService
{
private readonly VolunteerDBContext dbContext;
public FeedbackService (VolunteerDBContext dbContext)
{
_dbContext = dbContext;
}
public async Task<bool> AddFeedback (
Guid volunteerId,
FeedbackDTO feedbackDTO,
CancellationToken cancellationToken = default)

var feedback = new Feedback
{
Id = Guid.NewGuid(),
OrganizationId = feedbackDTO.OrganizationId,
VolunteerId = volunteerlId,
Description = feedbackDTO.Comment,
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Rating = feedbackDTO.Rating
}i
await dbContext.Feedbacks.AddAsync (feedback, cancellationToken);
return await SaveChangesAsync () ;
}
public async Task<PagedPesponse<List<FeedbackPaginationDTO>>> GetFeedbacks (
PaginationFilter filter,
CancellationToken cancellationToken = default)

var query = _dbContext.Feedbacks

.Include (t => t.Member)

.ThenInclude (t => t.Volunteer)

.Where (t => t.OrganizationId == filter.OrganizationId);
var countRecords

= awailt query
.CountAsync (cancellationToken) ;
query = query
.Skip(filter.PageNumber * filter.PageSize)
.Take (filter.PageSize);
var result = await query
.Select (p => new FeedbackPaginationDTO
{
Id = p.Id,
Comment = p.Description,
Rating = p.Rating
})
.ToListAsync (cancellationToken) ;
return new PagedPesponse<List<FeedbackPaginationDTO>> (
result,
countRecords,
filter.PageNumber, filter.PageSize);
}
private async Task<bool> SaveChangesAsync ()
=> await _dbContext.SaveChangesAsync() > 0;
}
namespace Volunteer.BL.Services
{
public class JobOfferService : IJobOfferService
{
private readonly VolunteerDBContext dbContext;
public JobOfferService (VolunteerDBContext dbContext)
{
_dbContext = dbContext;
}
public async Task CreateJobOffer (Guid organizationId, JobOfferCreateDTO jobOfferDTO)
{
var jobOffer = new JobOffer
{
Id = Guid.NewGuid(),
OrganizationId = organizationId,
Title = jobOfferDTO.Title,
Street = jobOfferDTO.Street,
City = jobOfferDTO.City,
Country = jobOfferDTO.Country,
Description = jobOfferDTO.Description,
DateTime = jobOfferDTO.DateTime,
CreatedOn = DateTime.UtcNow,
}i
await dbContext.JobOffer.AddAsync (jobOffer);
await _dbContext.SaveChangesAsync();
}
public async Task UpdateJobOffer (Guid id, JobOfferUpdateDTO jobOfferDTO)
{
var jobOffer = await GetGobOfferById(id);
if (jobOffer == null)
{
throw new ApiException ()

{
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StatusCode = StatusCodes.Status404NotFound,
Title = "JobOffer doesn't exist",
Detail = "No jobOffer on database"
}i
}
jobOffer.Title = jobOfferDTO.Title;
jobOffer.Street = jobOfferDTO.Street;
jobOffer.City = jobOfferDTO.City;
jobOffer.Country = jobOfferDTO.Country;
jobOffer.Description = jobOfferDTO.Description;
jobOffer.DateTime = jobOfferDTO.DateTime;
_dbContext.JobOffer.Update (jobOffer) ;
await dbContext.SaveChangesAsync();
}
public async Task<bool> DeleteJobOffer (Guid id)

{
var jobOffer = await GetGobOfferById(id) ;

if (jobOffer == null)

throw new ApiException ()
{
StatusCode = StatusCodes.Status404NotFound,
Title = "JobOffer doesn't exist",
Detail = "No jobOffer on database"
}i
}
_dbContext.JobOffer.Remove (jobOffer) ;
return await SaveChangesAsync();
}
public async Task<PagedPesponse<List<JobOfferDTO>>> GetAllJobOffers (
PaginationFilter filter,
CancellationToken cancellationToken)

IQueryable<JobOffer> query = _dbContext.JobOffer;
if (filter.OrganizationId != null)
{
query = query.Where (o => o.0rganizationId == filter.OrganizationId);

if (!string.IsNullOrEmpty(filter.SearchCriteria))

query = query.Where(s => s.Title.Contains(filter.SearchCriteria));
}
if (filter.SortDirection.HasValue)
{

switch (filter.SortColumn)

{

case "CreatedOn":
query = filter.SortDirection.Value == SortOrder.Asc
? query.OrderBy(jo => jo.CreatedOn) .ThenBy(jo => jo.Id)
query.OrderByDescending (jo => jo.CreatedOn) .ThenBy(jo => jo.Id);

break;
case "DateTime":
query = filter.SortDirection.Value == SortOrder.Asc

? query.OrderBy(jo => jo.DateTime) .ThenBy(jo => jo.Id)
query.OrderByDescending (jo => jo.DateTime) .ThenBy(jo => jo.Id);
break;
default:
query = query.OrderBy(t => t.Id);
break;

}

else

{
query = query.OrderBy(t => t.Id);

}

var countRecords = await query.CountAsync (cancellationToken) ;
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query = query
.Skip(filter.PageNumber * filter.PageSize)
.Take (filter.PageSize);
var result = await query
.Select (jo => new JobOfferDTO
{
Id = jo.Id,
Title = jo.Title,
Street = jo.Street,
City = jo.City,
Country = jo.Country,
DateTime = jo.DateTime,
Description = jo.Description,
CreatedOn = jo.CreatedOn,
1)
.ToListAsync (cancellationToken) ;
return new PagedPesponse<List<JobOfferDTO>> (
result,
countRecords,
filter.PageNumber,
filter.PageSize);
}
public async Task<int> GetJobOfferCount (CancellationToken cancellationToken = default)
{
IQueryable<JobOffer> query = dbContext.JobOffer;
var countRecords = await query.CountAsync (cancellationToken) ;
return countRecords;
}
public async Task<ShowJobOfferDTO> GetJobOfferInfo (Guid id)
{
var jobOffer = await _dbContext.JobOffer.FirstOrDefaultAsync(i => i.Id == id);
var organization = await dbContext.Organizations
.FirstOrDefaultAsync (o => o0.Id == jobOffer.OrganizationId);
if (jobOffer == null)
{
throw new ApiException ()
{
StatusCode = StatusCodes.Status404NotFound,
Title = "JobOffer doesn't exist",
Detail = "No jobOffer on database"
}i
}
return new ShowJobOfferDTO

{

Id = id,
DateTime = jobOffer.DateTime,
Description = jobOffer.Description,

City = jobOffer.City,
Country = jobOffer.Country,
Street = jobOffer.Street,
Title = jobOffer.Title,
OrganizationId = organization.Id,
OrganizationName = organization.Name
}i
}
public async Task<JobOffer> GetGobOfferById(Guid id)
{
return await dbContext.JobOffer.FirstOrDefaultAsync (i => i.Id == id);
}
public async Task<List<IdName>> GetCountries (CancellationToken cancellationToken =
default)

var countries = await _dbContext.JobOffer
.GroupBy (jo => jo.Country)
.Select (g => new
{
Country = g.Key,
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Count = g.Count ()
})
.OrderByDescending (g => g.Count)
.Take (5)
.ToListAsync (cancellationToken) ;

var countryList = countries.Select( ¢ => new IdName
{

Id = Guid.NewGuid(),

Name = c.Country
}) .ToList () ;

return countryList;
}
private async Task<bool> SaveChangesAsync ()
=> await _dbContext.SaveChangesAsync() > 0;

public async Task<PagedPesponse<List<JobOfferRequestDTO>>> GetJobOffersRequests (

Guid volunteerId,
PaginationFilter filter,
CancellationToken cancellationToken)

var jobOffersByVolunteerQuery = dbContext.VolunteerJobOffers
.Include(t => t.JobOffer)
.Where (t => t.VolunteerId == volunteerId);

var countRecords = await jobOffersByVolunteerQuery
.CountAsync (cancellationToken) ;
jobOffersByVolunteerQuery = jobOffersByVolunteerQuery
.Skip (filter.PageNumber * filter.PageSize)
.Take(filter.PageSize);
var result = await jobOffersByVolunteerQuery
.Select (p => new JobOfferRequestDTO
{
Id = p.JobOfferId,
Title = p.JobOffer.Title,
Street = p.JobOffer.Street,
City = p.JobOffer.City,
Country = p.JobOffer.Country,
DateTime = p.JobOffer.DateTime,
Status = p.Status
})
.ToListAsync (cancellationToken) ;
return new PagedPesponse<List<JobOfferRequestDTO>> (
result,
countRecords,
filter.PageNumber, filter.PageSize);
}
public async Task<StatusRequest> GetStatus (Guid volunteerId, Guid offerId)
{

var status = await dbContext.VolunteerJobOffers
.Where (t => t.VolunteerId == volunteerId && t.JobOfferId == offerId)
if (status == null)

{
throw new ApiException ()
{
StatusCode = StatusCodes.Status404NotFound,
Title = "No record in database",
Detail = "There is no record in the database with such ids"
}i
}
return status.Status;
}
private async Task<bool> SaveChangesAsync ()
=> await dbContext.SaveChangesAsync() > 0;
public static string GetStaticContentDirectory ()
{

.FirstAsync () ;
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var result = "C:\\Users\\Diana\\Exoft\\ResumeUploads";

if (!Directory.Exists(result))

{

Directory.CreateDirectory (result);

}

return result;
}
public static string GetFilePath(string fileName)
{

var _GetStaticContentDirectory = GetStaticContentDirectory();

return Path.Combine( GetStaticContentDirectory, fileName);
}
public async Task<bool> SaveChangesAsync ()

=> await _dbContext.SaveChangesAsync() > 0;

}
namespace Volunteer.BL.Services
{
public class StatusHistoryService : IStatusHistoryService
{
private readonly VolunteerDBContext _dbContext;
public StatusHistoryService (VolunteerDBContext dbContext)
{
_dbContext = dbContext;
}
public async Task<PagedPesponse<List<OrganizationDTO>>> GetAllOrganizations (
PaginationFilter filter,
CancellationToken cancellationToken)

IQueryable<Organization> query = _dbContext.Organizations;
query = filter.SortColumn switch
{

"Id" when filter.SortDirection == SortOrder.Asc => query

.OrderBy(p => p.Id),
"Id" => query.OrderByDescending(p => p.Id),

_ => query
}i
var countRecords = await query
.CountAsync (cancellationToken) ;
query = query

.Skip(filter.PageNumber * filter.PageSize)
.Take (filter.PageSize);
var result = await query
.Select (p => new OrganizationDTO
{
Id = p.Id,
Name = p.Name,
YearOfFoundation = p.YearOfFoundation
})
.ToListAsync (cancellationToken) ;
return new PagedPesponse<List<OrganizationDTO>> (
result,
countRecords,
filter.PageNumber, filter.PageSize);

}
namespace Volunteer.BL.Services
{
public class VolunteerService : IVolunteerService
{
private readonly VolunteerDBContext dbContext;

public VolunteerService (VolunteerDBContext dbContext)
{
_dbContext = dbContext;
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public async Task AddVolunteer (

Guid 1id,
VolunteerCreateDTO volunteerDTO,
CancellationToken cancellationToken = default)

{
var volunteerExists = await GetVolunteerById(id);
if (volunteerExists != null)

{

throw new ApiException ()

{
StatusCode = StatusCodes.Status400BadRequest,

Title = "Volunteer already exists",
Detail = "A volunteer with this id already exists"
}i
}
var volunteer = new DAL.Models.Volunteer
{
Id = id,
DateOfBirth = volunteerDTO.DateOfBirth,
Description = volunteerDTO.Description,
FirstName = volunteerDTO.FirstName,
LastName = volunteerDTO.LastName

b

await dbContext.Volunteers.AddAsync(volunteer, cancellationToken);
await _dbContext.SaveChangesAsync(cancellationToken) ;

public async Task<VolunteerDTO> UpdateVolunteer (
Guid id,
VolunteerDTO volunteerDTO,
CancellationToken cancellationToken = default)

var volunteer = await GetVolunteerById (id) ;

volunteer.FirstName = volunteerDTO.FirstName;
volunteer.LastName = volunteerDTO.LastName;
volunteer.Description = volunteerDTO.Description;

_dbContext.Volunteers.Update (volunteer) ;
await dbContext.SaveChangesAsync (cancellationToken) ;

return volunteerDTO;

public async Task<bool> DeleteVolunteer (Guid volunteerId)
{

var volunteer = await GetVolunteerById(volunteerId);

if (volunteer == null)
{
throw new ApiException ()
{
StatusCode = StatusCodes.Status404NotFound,
Title = "No volunteer exists",
Detail = "Volunteer does ' n exist in the database"

_dbContext.Volunteers.Remove (volunteer) ;

return await SaveChangesAsync();



public async Task<VolunteerDTO> GetVolunteer (Guid id)
{
var volunteer = await GetVolunteerById(id) ;
if (volunteer == null)
{
throw new ApiException ()
{
StatusCode = StatusCodes.Status404NotFound,
Title = "No volunteer exists",
Detail = "Volunteer does ' n exist in the database"
bi
}
return new VolunteerDTO
{
DateOfBirth = volunteer.DateOfBirth,

FirstName = volunteer.FirstName,
LastName = volunteer.LastName,
Description = volunteer.Description

public async Task<PagedPesponse<List<VolunteerPaginationDTO>>> GetVolunteers (
PaginationFilter filter,
CancellationToken cancellationToken)

IQueryable<DAL.Models.Volunteer> query = _dbContext.Volunteers;
if (filter.SearchCriteria != null)
{
query = query.Where (s =>
s.LastName.Contains (filter.SearchCriteria) ||
s.FirstName.Contains (filter.SearchCriteria)
)i
}
query = filter.SortColumn switch
{
"Id" when filter.SortDirection == SortOrder.Asc => query
.OrderBy(p => p.Id),
"Id" => query.OrderByDescending(p => p.Id),
=> query

var countRecords = await query
.CountAsync (cancellationToken) ;

query = query
.Skip(filter.PageNumber * filter.PageSize)
.Take (filter.PageSize);
var result = await query
.Select (p => new VolunteerPaginationDTO
{
Id = p.Id,
DateOfBirth = p.DateOfBirth,
FirstName = p.FirstName,
LastName = p.LastName,
Description = p.Description
})

.ToListAsync (cancellationToken) ;

return new PagedPesponse<List<VolunteerPaginationDTO>> (
result,
countRecords,
filter.PageNumber, filter.PageSize);
}
public async Task<bool> IsMember (Guid organizationId, Guid volunteerId)
{

var isMember = await _dbContext.Members



.AnyAsync(m => m.VolunteerId == volunteerId && m.JobOffer.OrganizationId ==
organizationId) ;
if (isMember)
{
return true;
}
return false;
}
private async Task<DAL.Models.Volunteer> GetVolunteerById(Guid id)
{
return await _dbContext.Volunteers.FirstOrDefaultAsync(i => i.Id == id);
}
private async Task<bool> SaveChangesAsync ()
=> await _dbContext.SaveChangesAsync() > 0;

}
namespace Volunteer.DAL.DataAccess
{
public class VolunteerDBContext : DbContext
{
public DbSet<Feedback> Feedbacks { get; set; }
public DbSet<JobOffer> JobOffer { get; set; }
public DbSet<Member> Members { get; set; }
public DbSet<Organization> Organizations {get; set; }
public DbSet<Resume> Resumes { get; set; }
public DbSet<Models.Volunteer> Volunteers { get; set; }
public DbSet<VolunteerJobOffer> VolunteerJobOffers { get; set; }

public VolunteerDBContext (DbContextOptions<VolunteerDBContext> option) : base (option)

{}

protected override void OnConfiguring (DbContextOptionsBuilder optionsBuilder)

{

optionsBuilder.UseSglServer ("Server=localhost;Database=VolunteerDB; TrustServerCertificate=True

")
optionsBuilder.EnableSensitiveDatalogging() ;
base.OnConfiguring (optionsBuilder) ;
}
protected override void OnModelCreating (ModelBuilder builder)
{

builder.ApplyConfiguration (new FeedbackConfiguration());
builder.ApplyConfiguration (new JobOfferConfiguration());
builder.ApplyConfiguration (new MemberConfiguration()):;
builder.ApplyConfiguration (new OrganizationConfiguration());
builder.ApplyConfiguration (new ResumeConfiguration()):;
builder.ApplyConfiguration (new VolunteerConfiguration()) ;
builder.ApplyConfiguration (new VolunteerJobOfferConfiguration());

base.OnModelCreating (builder) ;

}

namespace Volunteer.DAL.DataAccess.Configurations

{
public class JobOfferConfiguration : IEntityTypeConfiguration<JobOffer>

{
public void Configure (EntityTypeBuilder<JobOffer> builder)

{
builder.HasMany (x => x.Members)
.WithOne (x => x.JobOffer)
.HasForeignKey (x => x.JobOfferId);

builder.HasKey(x => x.Id);

}

namespace Volunteer.DAL.DataAccess.Configurations

{

public class MemberConfiguration : IEntityTypeConfiguration<Member>

{
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public void Configure (EntityTypeBuilder<Member> builder)
{
builder.HasOne (x => x.Feedback)
.WithOne (x => x.Member)
.HasForeignKey<Member> (x => x.FeedbackId);
builder.HasKey(x => x.Id);

}

namespace Volunteer.DAL.DataAccess.Configurations
{
public class OrganizationConfiguration : IEntityTypeConfiguration<Organization>
{
public void Configure (EntityTypeBuilder<Organization> builder)
{
builder.HasMany (x => x.JobOffers)
.WithOne (x => x.0Organization)
.HasForeignKey (x => x.OrganizationId);

builder.HasKey(x => x.Id);

}

namespace Volunteer.DAL.DataAccess.Configurations
{
public class VolunteerConfiguration : IEntityTypeConfiguration<Models.Volunteer>
{
public void Configure (EntityTypeBuilder<Models.Volunteer> builder)
{
builder.HasMany (x => x.Members)
.WithOne (x => x.Volunteer)
.HasForeignKey (x => x.VolunteerId)
.OnDelete (DeleteBehavior.Cascade) ;

builder.HasKey(x => x.Id);

}
namespace Volunteer.DAL.DataAccess.Configurations
{
public class VolunteerJobOfferConfiguration : IEntityTypeConfiguration<VolunteerJobOffer>
{
public void Configure (EntityTypeBuilder<VolunteerJobOffer> builder)

{
builder.HasKey(x => new { x.VolunteerId, x.JobOfferId });

builder.HasOne (x => x.Volunteer)
.WithMany (x => x.VolunteerJobOffers)
.HasForeignKey (x => x.VolunteerId);

builder.HasOne (x => x.JobOffer)
.WithMany (x => x.VolunteerJobOffers)
.HasForeignKey (x => x.JobOfferId);

}

namespace Volunteer.WebAPI.Controllers;
[ApiController]

[Route ("api/feedbacks") ]

public class FeedbackController : ControllerBase

{

private readonly ICurrentUserService currentUserService;
private readonly IFeedbackService feedbackService;

public FeedbackController (ICurrentUserService currentUserService, IFeedbackService
feedbackService)

{
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this.currentUserService = currentUserService;

this.feedbackService = feedbackService;
}
[Authorize (Roles = "Volunteer")]
[HttpPost]

public async Task<IActionResult> AddFeedback (FeedbackDTO feedbackDTO, CancellationToken
cancellationToken = default)

{
var volunteerId = currentUserService.GetIdFromClaims (HttpContext.User);
var result = await feedbackService.AddFeedback (volunteerId, feedbackDTO,
cancellationToken) ;
throw new ApiException ()
{
StatusCode = StatusCodes.Status500InternalServerError,
Title = "Error retrieving data from the database",
Detail = "Error retrieving data from the database"
}i
}
[Authorize (Roles = "Organization, Volunteer, Admin")]
[HttpGet]
public async Task<IActionResult> GetListFeedbacks ([FromQuery] PaginationFilter filter,
CancellationToken cancellationToken = default)
{

var feedbacks = await feedbackService.GetFeedbacks (filter, cancellationToken);
throw new ApiException ()
{
StatusCode = StatusCodes.Status500InternalServerError,
Title = "Error retrieving data from the database",
Detail = "Error retrieving data from the database"
bi

}
namespace Volunteer.WebAPI.Controllers
{
[ApiController]
[Route ("api/job-offers")]
public class JobOfferController : ControllerBase
{
private readonly IJobOfferService jobOfferService;
private readonly ICurrentUserService currentUserService;

public JobOfferController (IJobOfferService jobOfferService, ICurrentUserService
currentUserService)

{
this.jobOfferService = jobOfferService;
this.currentUserService = currentUserService;
}
[Authorize (Roles = "Organization")]
[HttpPost]
public async Task<IActionResult> CreateJobOffer ([FromBody] JobOfferCreateDTO
jobOfferDTO)
{
if (!ModelState.IsValid)
{
return BadRequest (ModelState);

var organizationId = currentUserService.GetIdFromClaims (HttpContext.User);
await jobOfferService.CreateJobOffer (organizationId, jobOfferDTO) ;

return Ok();
}
[Authorize (Roles = "Organization")]
[HttpPut (" {id:Guid}") ]
public async Task<IActionResult> UpdateJobOffer ([FromRoute] Guid id, [FromBody]
JobOfferUpdateDTO jobOfferInfoDTO)
{
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if (!ModelState.IsValid)
{
return BadRequest (ModelState);

await jobOfferService.UpdateJobOffer (id, jobOfferInfoDTO) ;

return Ok();
}
[Authorize (Roles = "Organization")]
[HttpDelete ("{id:Guid}") ]
public async Task<IActionResult> DeleteJobOffer ([FromRoute] Guid id)
{
if (await jobOfferService.DeleteJobOffer (id))

return NoContent () ;
}
throw new ApiException ()
{

StatusCode = StatusCodes.Status500InternalServerError,

Title = "Offer is not deleted",
Detail = "Error occured while deleting offer on server"
}i
}
[Authorize (Roles = "Organization, Volunteer")

[HttpGet (" {id:Guid}")]
public async Task<IActionResult> GetJobOffer ([FromRoute] Guid id)
{

var jobOffer = await jobOfferService.GetJobOfferInfo (id);

return Ok (jobOffer);
}
[Authorize (Roles = "Volunteer, Organization, Admin")]
[HttpPost ("filter")]
public async Task<IActionResult> GetJobOffers ([FromBody] PaginationFilter filter,
CancellationToken cancellationToken = default)
{
var jobOffers = await jobOfferService.GetAllJobOffers(filter, cancellationToken);

if (jobOffers != null)
{
return Ok (jobOffers);

throw new ApiException ()

{
StatusCode = StatusCodes.Status500InternalServerError,
Title = "Error retrieving data from the database",
Detail = "Error retrieving data from the database"

}i

[Authorize (Roles = "Volunteer, Organization, Admin")]
[HttpGet ("count") ]

public async Task<IActionResult> GetCountJobOffers (CancellationToken cancellationToken
= default)

{

var count = await jobOfferService.GetJobOfferCount (cancellationToken);

return Ok (count);
}
[Authorize (Roles = "Volunteer, Organization, Admin")]
[HttpGet ("cities") ]

public async Task<IActionResult> GetCities (CancellationToken cancellationToken =
default)

var cities = await jobOfferService.GetCities (cancellationToken)
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throw new ApiException ()

{

StatusCode = StatusCodes.Status500InternalServerError,
Title = "Error retrieving data from the database",
Detail = "Error retrieving data from the database"
}i
}
[Authorize (Roles = "Volunteer, Organization, Admin")]

[HttpGet ("countries") ]

public async Task<IActionResult> GetCountries (CancellationToken cancellationToken =

default)
{
var countries = await jobOfferService.GetCountries (cancellationToken) ;
if (countries != null)
{
return Ok (countries);
}
throw new ApiException ()
{
StatusCode = StatusCodes.Status500InternalServerError,
Title = "Error retrieving data from the database",
Detail = "Error retrieving data from the database"
}i
}
[Authorize (Roles = "Volunteer, Organization, Admin")]

[HttpGet ("streets") ]

public async Task<IActionResult> GetStreets (CancellationToken cancellationToken =
default)

var streets = await jobOfferService.GetStreets (cancellationToken) ;

if (streets != null)
{

return Ok (streets);

throw new ApiException ()

{

StatusCode = StatusCodes.Status500InternalServerError,
Title = "Error retrieving data from the database",
Detail = "Error retrieving data from the database"

}i

}
namespace Volunteer.WebAPI.Controllers
{
[ApiController]
[Route ("api/organization") ]
public class OrganizationController : ControllerBase
{
private readonly IOrganizationService organizationService;
private readonly ICurrentUserService currentUserService;

public OrganizationController (
IOrganizationService organizationService,
ICurrentUserService currentUserService)

this.organizationService

organizationService;
this.currentUserService = currentUserService;

[HttpPost]
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[Authorize (Roles = "Organization") ]

public async Task<IActionResult> AddOrganization (OrganizationDTO organizationInfoDTO)

{
if (!ModelState.IsValid)
{

return BadRequest () ;

var 1d = currentUserService.GetIdFromClaims (HttpContext.User) ;

var existingOrganization = await organizationService.AddOrganization(id,

organizationInfoDTO) ;
if (existingOrganization != null)

return Ok (existingOrganization);
}
else
{

throw new ApiException ()

{

StatusCode = StatusCodes.Status500InternalServerError,

Title = "Could not add organization",
Detail = "Could not add organization"
bi
}
}
[Authorize (Roles = "Organization") ]

[HttpDelete]

public async Task<IActionResult> DeleteOrganization ()

{

var i1d = currentUserService.GetIdFromClaims (HttpContext.User) ;

var auth = Request.Headers.Authorization;
using var client = new HttpClient();

client.DefaultRequestHeaders.Add ("Authorization", auth.ToString());

var response = await
client.DeleteAsync ($"{Constants.ngrok}/api/users?userId={id}");
if (response.IsSuccessStatusCode)
{
if (await organizationService.DeleteOrganization (id))
{

return NoContent () ;

throw new ApiException()

{

StatusCode = StatusCodes.Status500InternalServerError,

Title = "Organization is not deleted",

Detail = "Error occured while deleting orhanization on server"

}i

[Authorize (Roles = "Organization")]
[HttpPut]
public async Task<IActionResult> UpdateOrganization ([FromBody]
organizationDTO)
{
if (!ModelState.IsValid)
{

return BadRequest () ;

OrganizationDTO
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var id = currentUserService.GetIdFromClaims (HttpContext.User);
var organizationToUpdate = await organizationService.GetOrganizationById(id) ;
if (organizationToUpdate == null)

throw new ApiException ()

{
StatusCode = StatusCodes.Status404NotFound,

Title = "Organization doesn't exist",
Detail = "No organization on database"
}i
}
var organization = await organizationService.UpdateOrganization (id,
organizationDTO) ;
if (organization == null)

{

throw new ApiException ()

{

StatusCode = StatusCodes.Status500InternalServerError,
Title = "Organization doesn't update",
Detail = "Failed to update organization”

}i
}

else

{

return Ok (organization);

[Authorize (Roles = "Organization, Volunteer, Admin")]
[HttpGet ("{id:Guid}") ]
public async Task<IActionResult> GetOrganization ([FromRoute] Guid id)

{
var organization = await organizationService.GetOrganizationInfo (id);

if (organization == null)

throw new ApiException ()

{

StatusCode = StatusCodes.Status500InternalServerError,
Title = "An error occurred",
Detail = "An error occurred"

}i
}

return Ok (organization);

}

namespace Volunteer.WebAPI.Controllers;

[ApiController]

[Route ("api/requests") ]

public class RequestController : ControllerBase

{
private readonly ICurrentUserService currentUserService;
private readonly IRequestService requestService;

public RequestController (ICurrentUserService currentUserService, IRequestService

requestService)
{
this.currentUserService = currentUserService;
this.requestService = requestService;
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