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AHOTALIS

O06’€ekT MOCHIKEHHS] — METOM peajizallii Ta mporpamMHi 3acO0M MPOEKTYBaHHS
THTEJIEKTYaJIbHUX CHCTEM.

[Ipenmer mocmiKeHHS — 1HTEJIEKTyalbHa CHUCTEMa JIs MMi00pYy, MOPIBHIHHS Ta
aHaj i3y aBTOMOOUIBHOTO PUHKY Ha TEPUTOPIi YKpaiHu.

B nanomy nurniaoMHOMY IPOEKTI A0CIiIKEeHO MoxkiauBocTi mnatdopmu NET ms
pPO3pOOKH IHTENEKTyaIbHUX cUcTeM. CHpPOEKTOBaHO Ta PO3pOOJICHO IHTEIEKTyalIbHY
CUCTEeMY JJis MigOOpy, MOPIBHSHHS Ta aHaII3y aBTOMOOUIRHOTO PUHKY YKpaiHM, sKa
JI03BOJISIE  KOPHUCTyBayaM TMeperisgaTd 1H(POpMallilo Mpo MOAENl aBTOMOOLIIB Ta
3aBaHTa)XyBAaTH 1i 3 MOXKJIMBICTIO NOIIUPEHHS, a aAMIHICTPATOpy — KEpyBaTH JaHUMHU.

KawuoBi cjaoBa: iHTeneKkTyajJlbHa CHCTEMa, aBTOMOOINBHHNA PHHOK,

po3pobka, .NET, React, TypeScript, SQLite, Entity Framework.



ANNOTATION

The object of the study is implementation methods and software tools for
designing intelligent systems.

The research subject is an intelligent system for selecting, comparing, and
analyzing the automobile market in Ukraine.

This thesis project explores the possibilities of the .NET platform for developing
intelligent systems are investigated. An intelligent system for the selection, comparison,
and analysis of the car market of Ukraine was designed and developed, which allows
users to view information about car models and uplooad it with the possibility of
expansion and the administrator to manage the data.

Keywords: an intelligent system, an automobile market, development, .NET,

React, TypeScript, SQLite, Entity Framework.



TEXHIYHE 3ABJIAHHSA

Jocniautu MOXIUBOCTI, siki Hamae tardpopma NET nias po3poOku
IHTENEeKTyadbHUX cucTeM. CHOpOeKTyBaTH IHTEJIEKTYallbHy CHUCTeMY JUIsi migdopy,
MOPIBHSHHS Ta aHaJi3y aBTOMOOUTRHOTO PUHKY B YKpaiHi, Sika JO3BOJIE KOPUCTYBaYaM
nepersaaaTy iHGopMarliro Ipo Mojielli aBTOMOOLIIB Ta 3aBaHTAXyBaTH ii 3 MOXKIIUBICTIO
nomupeHHsa. Po3polOiieHa cucTtemMa MOBHHHA HAJlaBaTH aJMIHICTPATOPy MOXKIHUBICTh

KOHTPOJIFOBATH BHECEHI JIaHI.
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INEPEJIIK CKOPOYEHb TA YMOBHHUX IIO3HAYEHb

b/l — 6a3a manux;

'K — rpadiunuii inTepdeiic KopuctyBaya;
OOII — 00’ eKTHO-OpIEHTOBAHE MTPOTPaMyBaHHS;
[13 — mporpamue 3a0e3neueHHs;

OC - omnepariiiHa cucrema;

CKB/Il — cuctema kepyBaHHs 0a3amMu JaHHX;

C# — 00’ €KTHO-OpIEHTOBaHA MOBA MPOTPaMyBaHHS,
CRUD - Create-Read-Update-Delete;

IDE — Integrated Development Environment;
JS — JavaScript;

JSX — JavaScript Syntax Extension;

API - Application Programming Interface;

JWT — JSON Web Token;

MVC — Model-View-Controller;

ORM - Object-Relational Mapping;

REST — Representational State Transfer;

TDD — Test Driven Development;

TS — TypeScript;

NET — mnardopma Big kommanii Microsoft.



BCTYII

OCHOBHOIO NIEPEBArol0 IHTENEKTyaIbHUX BEO-CUCTEM € YHIBEPCAIbHICTD, 3aBISKH
AKIA X MOXKHA 3alMyCTUTH OYyKBaJlbHO Ha JIIOOOMY MPUCTPOI HE3AJIEKHO BIJl HOTO
OTIEpaIlifHOI0 CHUCTEMH, OOYMCIIOBAIBHUX MOXJIMBOCTEH, UM, HAMPUKIAJ, PO3MIPY
eKkpaHy. BaxinBo TakoXk 3a3HAUMTH, 10 BEO-CUCTEMH BUMArarOTh MEHIIOI MiATPUMKHU
Ta HaJAlOTh OUIbIIE OE3MEeKU IJI JaHUX KIIE€HTa, 0 CYTTEBO BILJIMBAE Ha BapTICTh
MPOJYKTY, SIK JIsl pO3POOHUKIB, TaK 1 KIHIEBUX KII€HTIB. OTxe, po3poOka BeO-cucTeM
BHOCHUTb JIMIIIE TIO3UTHUBHUYN BIUIMB Ha OyIb-IKUW BUA O13HECY, SMEHIIIYIOYH BUTPATH Ha
HBOTO.

O0’ekT n0CiIKeHHs] — METOM peasizallii Ta MporpaMHi 3aCO0M MPOEKTYBAHHS
IHTEJEKTYaJIbHUX CUCTEM.

IIpenmeT gocaizKeHHs — IHTENEKTyajJbHa CHCTEMA JUIs Mi100pY, MOPIBHIHHS Ta
aHai3y aBTOMOOUTFHOTO PUHKY Ha TEPUTOPIi YKpaiHu.

HaykoBa HOBU3HA — IPOBEICHHS JOCTIHKEHHS MOXKIMBocTel miaTrdopmu .NET
JUISL PO3POOKH THTENEKTYaIbHUX CUCTEM.

IIpakTuyHa 3HaYuMicTb. CHpoOEKTOBaHA CHUCTEMa JI03BOJIAE PO3POOHUKY Ta
KOpHCTyBayaM HAIlOBHIOBATH 1 JIOMOBHIOBATH 0a3zy AaHUX 1HGOPMAIE Yy peaTbHOMY
qaci.

AKTyaJabHicTh podoTu. [Iponaxi Ta KymiBiai aBTOMOOUIIB Ha BTOPHHHOMY PUHKY
YKpalHu OCTaHHIM YacoOM 3HAYHO BUPOCIH B 3B’SI3KY 13 3pOCTaHHSM MOMUTY HACEICHHS
Ha BXKMBaHI TPAHCIOPTHI 3acoOH, IO 3aBO3ATHCSA 3-3a KOPAOHY 3a BIAHOCHO
HEBHUCOKHMH I[iHAaMU. BUKOpHUCTAaHHS I1HTENEKTyalbHUX BEO-CHCTEM A€ MOXIIUBICTh
KOpUCTYyBauyaM OTpUMard MOBHY Ta JOCTOBIpHY IH(QOpMaLil0 Hpo TOM UM 1HIIUH
TPaHCIIOPTHUH 3aci0, HOTO mepeBaru Ta HeJAOMIKH.

MeTta pocuaigskeHHsi — po3poOKa I1HTENEKTyallbHOI CHUCTEMU-TIOpTANy JJIs
nigoopy, NOPIBHSHHS Ta aHali3y aBTOMOOLIBHOTO PUHKY Ha TEpUTOpli YKpaiHU 3

BukopucTtanasaM texnosorii .NET Ta TypeScript.



PO3/ILJT 1 CTAH IPOBJIEMHOI OBJIACTI

1.1 Cran aBTOMOOIILHOTO PUHKY YKPAaiHU

OcraHHI ABa pokH B YKpaiHi, SIK 1 y BCbOMY CBITI € Jy>ke Hempoctumu. Ha
OOMEXEeHHSI, TIOB’s3aHl1 3 MaHAEMIEI0 KOPOHABIPYCY, HaKIaiacs Iie i KaracTpodidHa
HecTaya MIKpPOCXeM Ta BiliHa B YKpaiHi, yepe3 1[0 BeIuKa KITbKICTh aBTOBUPOOHUKIB
3MYIIIeHI TPHU3YIUHATH Ta CKOPOUYYBAaTH BUITYCK CBOE€ MPOAYKINi. B meil yac mokymii
BXKE BIAYYJIM 3aTPUMKH 3 JOCTAaBKOIO HOBUX aBTOMOOUIIB. [HKONMM TpamsisieTses, 110
JiesiKl aBTOBUPOOHUKHM MAlOTh TMOPOXKHI CKJIaaW, a B HAMl TOOYT MPUXOAUTH CIOBO
“gepra’”.

ABTOMOOUTFHUN PUHOK — 1€ CYKYINHICTh €KOHOMIYHUX BIJHOCHH, 3aBISKH SIKUM
B1JIOYBa€TbCA B3a€MOISl CyO’ €KTIB PUHKY 3 METOK OOMIHY TOTOBHX aBTOMOOLIIB Ha
IPOIIOBI KOMTH a00 X €KBIBAJICHTH.

ABTOMOOLTI € TOBapamMH TPUBAJIOTO KOPUCTYBaHHS, Ha SIKI TOIMUT BH3HAYAETHCA 3a
HACTYNTHUMH (paKTOpaMHU:

® 00’€KTUBHMMU — JIOXOJM HACEJIEHHs, LIHM Ha aBTOMOOLII, BAJIIOTHUN KYpC,
IPOLEHT 32 KPEIUT, CTABKH 3a JICTIO3UTaAMU;

® Cy0’€KTUBHUMHU — CIPUUHSITTS CIIOKHMBaYaMU MOTOYHOI CHUTYaIlli, 1HIEKC

CIIOYKMBYOTO HACTPOIO, TOTOBHICTh B3ATU KPEIUT, OUIKYBaHHS 3MIiH B MallOyTHHOMY.

Curyariiss 3 BApOOHUIITOM HOBUX aBTOMOOUIIB € JOCHTh HENpOCTOr. Benuka
KUTBKICTh YYaCHHUKIB PHHKY Ta €KCIIEPTIB PO3AUISIOTH AYMKY, 110 MpobiaemMa 3 HecTauero
MIKPOCXEM € HE € OCTAaTOYHO BUPIMIEHOIO. TakoXX BapTO 3a3HAYUTH, IO KYMiBEIbHI
MOXXJIMBOCTI TPOMAJISIH 3HWJIMCS 13 3pocTaHHAM 1HGUIIT. Buxoasuu 3 mux (axkTopis,
KUIBKICTh Oa)kKarounxX KyNUTH HOBHM aBToMoOUIb y 2022-2023 pokax CyTTEBO
3HU3UTHCS, & OXOul 1€ 3poOuTH OyayTh OOMEXKEHI B KOMILIEKTAIliIX Ta MOBHHHI
HaOpaTucs TEePIIHHA, aJpKe IS JesSKUX OpeH/IiB OYiKyBaHHS 3aMOBJICHOTO aBTOMOOLIIS
3aTSATHETHCS Ha IiB POKY, a TO 1 JOBIIIE.

SIKII0 KynUTH HOBUM aBTOMOOLIb € MEBHOIO MIPOIO NMPOOIEMaTUYHO, BTOPUHHUN
PUHOK, KM 1 0e3 Toro aoMmiHye B YkpaiHi, y 2022-2023 pokax mae BCl IIAHCU Ha
3poctadHsa. Hanmpukiaa, s OLIBIIOCTI JIFOAEH MOXKE CTaTH MPHUBAOIUBOIO MOKIIMBICTD

KYIIUTH 3a I_[iHOIO HOBOTO aBTOMOOI1JIS CCPCAHBOTO HiHOBOFO CCIMCHTY IICBHY MOICIIb
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KJIacOM BHIIE. BUXOAsSYM 3 LBOro BapTO 3a3HAYUTH 1€ OJHY HE MEHII Ba)JIUBY
TEH/JICHIIIIO0, sIKa JTaBHO HApOCTa€, a B NIEepioJl BIMHM B3araji BUXOJIUTh Ha MEPIIUM TIJIaH.
Maro Ha yBa3l A€ Ta SK NOTEHLIMHI MOKYNIl IIyKalOTh BXKMBaHI aBTOMOOUI —
3BUYAHO, B [HTEpHETI, Ha cailTax OHJaiH-oroNomIeHb. ABT0OA3apHu y KIACUIYHOMY
BUIJISAII MAyTh Y MUHYyJE. B IboMy HeMae HIYOrO AMBHOTO, OCKUIbKH [HTEpHET MPOHUK
y BCi cdepu HAIIOrOo KUTTS, JIe MOIIYK, Yd HaBITh MOKYIKa aBTOMOOLUIIB HE TTOBUHHA
OyTH BUKIIOYEHHSM. TakoX BapTO 3a3HAYUTH, IO OHJIANH-NIONIYK aBTO € JIHCHO
3pyYHUM. 3aBXKJIU MOKHA BUKOPUCTATH (UIBTPU Ta BIACOPTYBAaTH Oa)kaHi aBTOMOOLTI
JUBJISTYNCH HA CBI1M OIO/KET Ta 1HII BUMOTH, IEpenNIIHYTH QoTrorpadii, 4u MOPIBHITH 3
IHIIMMU BaplaHTaMU Ha pUHKY. Ba)KKo MepeoiiHUTH €KOHOMIIO Yacy y Cy4acCHOMY CBITI.
Buxonsiun 3 nanux caiity OLX, KOKHOTO MICSIIs TOHA 9 MIUJIbIOHIB Pa3iB BUKOHYETHCS
MOIIIYK JIETKOBHX aBTOMOO1TIB B Kareropii A. OTxke OakaHHS MaTH BJIaCHE aBTO B
YKpAaiHIIIB HE 3MEHIITY€EThCS.

3BUYaiiHO, MOTPIOHO BIJ3HAYMUTH, SKI CaM€ aBTOMOOUI Temep KOPHUCTYIOThCS
HalOUIBIIO MOMYJISIPHICTIO HA BTOPUHHOMY pPHUHKY. JlUBIsYMCh Ha Te, NpPO IO
TOBOPHWJIOCS BHWIIE, JIETKO CIPOTHO3YBaTH 1€ OUIBIIHMKA IMOMAT HA aBTOMOOLT, sIKi
3aBo3siThes 13 CIIA. Ha BTOpMHHOMY PHMHKY KOPHUCTYIOTHCS TaKOX MOMUTOM MPEMiyM
OpeHau 3 BeaUKUM MpoOiroM. OcoOlIMBO 1€ CTOCYEThCS HIMEIbKOi Tpiiiku — BMW,
Audi ta Mercedes-Benz. Takoxk, LIIKOM MOXIUBUM CTPUOOK MOMYJISIPHOCTI
eJIEeKTPOMOOLTIB, OCKIUIBKM X LIHM MOCTYNOBO 3HIKYIOTBCS, a MepeBaru ix
BUKOPHUCTAHHS YCIM BiJOMI. Konmu »x roBoputu mudpamu, TO, 3a MPOTHO3AMH, Yy
2022-2023 pokax CHIBBIJHOIIEHHS IOKYIIOK HOBUX Ta BXXMBAaHUX aBTOMOOLIIB Oyje
Bianosigaru 1:10, ToO0T0 Ha HOBI aBTOMOOUN mpumaae He Ouibmie 10% puHKy, 10
LIJKOM BIJJI3€pKalitO€ KpU3y B AaBTOMOOUIBHIA Taiy3l, TaKk 1 pPIBEHb JOCTaTKy

HAaCCJICHH:I.

1.2 AHaJii3 iCHYyIl0UHMX CHCTEM

Ha panuii MmomeHT, B YkpaiHi € JekuibKa 1HQOpMAIHHUX CUCTEM ISl MOUIYKY
BKUBAaHUX TPaHCHOPTHUX 3aco01B, ocHOBHUMH 3 skux € OLX ta Auto.RIA. Ilpore,
BOXIMBUM (PAKTOPOM € Te, IO BHINE3TajlaHi CHUCTEMH SBIISIIOTHCS BeOCHCTEMaMHM

orosiormenb. Cait OLX Hamae MOXIIMBICTH JIMIIE PO3MIIIYBaTH OTOJIONIEHHS O€3
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CTBOPEHHS JUCKYCIH M1 KOPUCTYBa4aMH, Ta YHEMOMJIMBIIIOE BUCIOBJICHHS 1X BIACHOI
JTYMKH TI0JI0 TpEeACTaBlIeHUX aBTOMOOUIIB. Auto.Ria mpencraBise KOMIUIEKCHY
CUCTEMY-TIOPTAJ 13 3HAYHOK KIJIBKICTIO MOXJIMBOCTEW. Jlo MpuKIagy, BOHA Mae
BJIACHUU OJIOT, HA HiM MPOBOAUTHCS OMMTYBAHHS, CTBOPIOIOTHCS MITOIPKU aBTOMOO1TIB
3a I[lHaMH, TIPU3HAYEHHSIM Ta POKAMH, BUKOPHUCTOBYIOUM 3HAYHY KUIBKICTH (DUIBTPIB.
BaxnnBoro 0COOIMBICTIO JaHOI CUCTEMH € MOXKIIMBICTh KOMEHTYBAaHHS OTOJIOIIEHB, Ta
BEJICHHS IHUCKYCIid. Ase qaHa miaargopMa € KOMEpUIHHOI0, 1 0OrOBOPEHHS POBOASTHCS
BUKJIFOUHO HA KOHKPETHUX OTOJIOMIEHHSX, IO 3MYIITy€ KOPUCTYBA4YiB BUCIOBIIOBATHCH 3
METOI0 TOKpaIlleHHs I[IHM Ha TPAaHCHOPTHUM 3acib, a He HWoro o0’ €KTUBHUX
XapaKTEPUCTHK.

Po3po0nena MHOIO 1HTENEKTyajbHa CHCTEMa IpPU3HAYeHa HE M KyMiBIii-
MpoAaXXy TPAHCHOPTHUX 3aco0iB, a JJII MOMJIMBOCTI KOPHUCTYBA4iB BHCIIOBIIOBATH
BJIACHY JIYMKY TIPO IepeBaru Ta HeAOJIIKU KOHKPETHUX aBTOMOOLUTIB, UM IIyKaTH TTOpaIu
[UIIXOM 0OTOBOPEHHS 11010 BUPIIIEHHS MPOOJIeM 3 BJaCHUM TPAHCIOPTHUM 3aCOO0M.

BucnoBku. [TpoananizoBaHo craH aBTOMOOUIBHOTO pUHKY YKpaiHu 3a 2022-2023
poku. Po3misiHyTO icHytodui i1H(OpMALiiHI CHUCTEMH [UIsl TOIIYKY Ta TOpPIBHSHHS
aBTOMOOUIBHOTO PUHKY B YKpaiHi. [IpoananizyBaBim ix mepeBaru Ta HEIOJIIKH, MHOIO
BUPIIICHO PO3po0iIsaTH 1HPOpMaIliiiHy cUCTEMY 6€3 MOXKIMBOCTI TTPOJAXy aBTOMOOLTIB
3 METOI OTpHUMaTd MOBHY Ta JOCTOBIpHY I1H(pOpPMALID OpPO TOHW UM IHIIUH

TPaAHCTIIOPTHUH 3aci0, OTO MmepeBaru Ta HeIOMIKH.
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PO3I1J1 2 IHOOPMAIIMHE 3ABE3IIEYEHHS

2.1 Bu0ip miargopmu po3podoKku

Ha panuit MoMeHT icHye Oe3niu 1miatdopMm, 10 AO3BOJISIIOTH PO3POOISITH
iH(bopMmariitHi cuctemu. J{ns qanoi poboTu st BupimmB BukopuctoByBaru came .NET.

[narpopma .NET Bim Microsoft i moBa mporpamyBanusi C# Oynu odimiitHO
npeacTaBieHi npudiauzHo B 2002 poli 1 MIBUIKO CTajld OMOPOI CYyYaCHOI PO3pOOKH
nporpamuoro 3adesneueHHs. [lnargopma .NET 3abe3meuye BennKy KUIbKICTh MOB
nporpamyBadfs (Bkirouatoun C#, VB.NET 1 F#), mo0 B3aemomiatu ojHa 3 OJHOIO.
[Iporpama, nHanucana Ha C#, Mo)ke KOMYHIKyBaTu 3 mporpamoi Hanucanoto Ha VB.NET.

VY 2016 poui koprnopaitisi Microsoft odimiiino 3anyctuna miardopmy .NET Core,
gKe Oulplie He OOMEXYyeThbCs omepauiiHo cuctemMoro Windows, a TakoX MOXe
nparmroBaty 1 Ha 10S Ta Linux. [{g He3anexHicTs Bin miargopmu Bimkpuiaa C# mis
3HaYHO OUIBIIOTO KOJIa PO3POOHMKIB, OCUIBKM KpociuiarpopmHe Bukopuctanus C#
paHillle He MATPUMYBAJIOCh Ha TIPsIMY, a JIMIIE Yepe3 pi3Hi 1HII 1mIar@opMu, Taki K
poeKkT Mono.

NET — ne nporpamua miargopma ajis CTBOPEHHSI BEOCHUCTEM 1 CHCTEM CEPBICIB
Ha Windows, 10S Tta Linux, a takox mporpamu WinForms 1 WPF Ha oneparmiitHiit
cuctemi Windows. J[o 0CHOBHHX nepeBar miarGopMy MO>KHa BiJIHECTH HACTYIIHI:

— CyMICHICTb 13 icHyI04UM KoJioM. IcHyroue nporpamue 3abe3nedeHus (I113) .NET
Framework moxxe B3aemomisitu 3 HOBimKM nporpamuuM 3abesneueHHs M .NET Core, i
HaBmaku, yepe3 .NET Standard.

— IlinTpuMka uncieHHuX MOB TiporpamyBanHs: niporpamu .NET mMoxyTs OyTu
cTBOpeHl Ha MmoBax mnporpamyBanHHs C#, F# 1 VB.NET (mpu ubomy C# 1 F# €
ocHoBHuMH MoBamu 11t ASP.NET Core).

— MogHna iuTerpamis: NET miaTpumye Mi>KMOBHE yCIaaKyBaHHS, 00pOOKY
BUHSTKIB Ta HaJaro/KeHHs koxy. Hanmpuknan, MokHa BU3HaunMTH 06a3oBuit kinac y C# 1
po3muputy e tun y Visual Basic.

— IloBHa 610mi0TeKa 0a30BHX KJaciB: 1 010110T€Ka HAJA€ TUCAY1 TONIEPEAHBO
BU3HAUEHUX THIIIB, IO JO3BOJSIOTH OyayBatu O10JI0TEKH KOMY, MPOCTI TepMiHAIBHI

3aCTOCYHKH, TpadidHi HACTUIbHI IpOrpaMu Ta BeOCaUTH KOPIOPATUBHOTO PIBHSI.
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— CrpomieHa mozenb posropranss: 0i0miorexku .NET He 3apeecTpoBaHi B
cucteMHuit peectp. Kpim toro, miardpopma .NET m03Bojisie BUKOPUCTOBYBATH JIEKiIbKa
Bepciil (PpeiMBOPKIB, a TAKOXK MTPOrpamu, 100 rapMOHIMHO 1ICHYBaTH Ha OJIHII MallliHI.

— Po3mmpena miarpuMka KOMaHIHOTO psijika: iHTepdeiic komanaHoro psaka NET
(CLI) xpocminardopMHHMII MakeT I1HCTPYMEHTIB njisi po3poOku 3actocyHkiB .NET.
JlonaTKoB1 1HCTPYMEHTH MOXYTh OyTH BCTaHOBJIEH!1 (I100ajJbHO YM JIOKAJIBHO), KpIM
CTaHAAPTHUX 1HCTPYMEHTIB, K1 mocTadaeTbes 3 maketoM SDK .NET.

bazoBa miardopma MICTHTh KOMIIOHEHTH, SIKI 3aCTOCOBYIOTHCSI JO BCIX THIIIB
nporpam. JlogatkoBi ¢peiimBopku, Taki sik ASP.NET, posmuprotors .NET
KOMITOHCHTaMH JIJIs1 CTBOPCHHSI KOHKPETHUX THITIB IPOTPaM.

Ocb neski peui, siki ASP.NET nonae no margopmu .NET:

— 6a3oBuil hpeitMBOpPK A1 00poOKM BeO3anuTiB Ha C# abo F#;

— CUHTaKcucC 1mabioHy BeOCTOpIHKH, BioMuil sk Razor, /st cTBopeHHs
JTUHAMIYHUX BEOCTOPIHOK 3a fonomororo C#;

— 010/110TeKH AJ1 NOLIMPEHUX BEOIIaOIOHIB, HAIPUKJIIA, KOHTPOJIEP Meperisay
moxerm (MVC);

— cuctema ayTeHTudIKarlli, sika BKiIrodae 616miorexu, 6a3u ganux (bJ1) 1 mabmonH1
CTOPIHKM i1 OOpoOKHM BXOIy, BKJIHOYArOYM Oararo(akTopHy aBTEHTH(IKAIIO Ta
30BHIIIHIO ayTeHTH(iKalio 3a qonomorotr Google, Twitter To1o;

— PO3UINPEHHS pelaKkTopa AJis 3a0e3MeUeHHs BUAUICHHS CHHTAKCHCY, TOTIOBHEHHS
KOy Ta 1HIMUX (YHKIIH CHEIIadbHO I PO3pPOOKH BEOCTOPIHOK.

ASP.NET mnpomnonye aekiiibka miaTdopM i CTBOPECHHS 1HTEPHET-CUCTEM. YCi
dbpeliMBOpKHU CTaOUIBHI Ta JI03BOJISIIOTH CTBOPIOBATH 1HTENEKTYyalbHI cuctemMu. KoxHui
3 gpeitmBOpKiB Hajae Bci nepeBaru Ta MoxiauBocTi ASP.NET Ta HaiiieHuid Ha 1HIINAMA
CTWIb po3poOku. Bubip dhpeliMBOpKY 3ale€KUTh BiJ MOETHAHHS MPOTPAMHUX AKTHBIB
(3HaHb, HABUYOK Ta JOCBITY) pOPOOHMKA, TUITY ITPOTPaMH, SIKa CTBOPIOETHCH, 1 MIIAXOMY
JI0 PO3POOKH.

3 nonomororo ASP.NET Web Forms MokHa cTBOproBaTH AUHAMI4H1 BeOCalTH,

BUKOPHCTOBYIOUH 3BUYHY MOJIEh MIEPETIATYBaHHA, KepoBaHy nofisMu. COTHI €JIeMEHTIB
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KEpPYBAaHHS Ta KOMIIOHEHTIB JTO3BOJISIFOTh IIBUIKO CTBOPIOBATU CKJIAJHI, MOTYXHI CalTH
Ha OCHOBI iHTepdelicy KOpUCTyBaya 3 JOCTYIIOM JI0 JaHUX.

ASP.NET MVC nagae noTyKHuM, 3aCHOBAaHMI Ha IIa0JIOHAX CHOCIO CTBOPEHHS
JUHAMIYHUX BEOCAWTIB, IO JO3BOJISE YITKO PO3AUIATH IpoOIEeMH Ta Ja€ IOBHHM
KOHTPOJIb HaJ PO3MITKOI JUIsi MpUEMHOI Ta MmBHUIKOT po3pobku. ASPNET MVC
MICTUTh Oararo (yHKIIH, ski 3abe3neuyroTh mBHAKY, TDD-npyxHio po3poOKy mis
CTBOPEHHS CKJIAIHUX IPOrpaM, Ki BUKOPUCTOBYIOTh HOBITHI BEOCTaHAAPTH.

ASP.NET Web Pages Ta cuntakcuc Razor 3a6e3neuytoTs IBUAKUHN, JOCTYITHUH 1
JIeTKUi crocid moegHanHs koay cepBepa 3 HTML mist cTBopeHHS TMHAMIYHOTO BeO-
BMmicTy. I[lin’eqnann qo BJ] 1 6araro iHmmMX QyHKIINA JOTIOMararoTh CTBOPIOBATU CAMTH,
K1 BIIMOBIJJal0Th OCTAHHIM BEOCTaHIapTaM.

ASP.NET Web API — ne crpykrypa, sika mo3Bossie jierko ctBoptoBatu HTTP-
CEPBICH, SIK1 OXOIUTIOIOTh MIUPOKUHN CIIEKTP KIIIEHTIB, BKIIOYal0uH Opay3epy Ta MOOUIHHI
npuctpoi. ASPNET Web API € ineanpHoro mmardopmoro st ctBopeHHs REST-
3actocyHkiB Ha .NET.

VYei ¢peitmBopku ASP.NET 3acmoBani wa .NET Framework i cmineHO
BUKkopucToByt0Th OCcHOBHI (pyHK1ii .NET 1 ASP.NET. Hanmpuknan, yci Tpu mnardgopmu
MPOIMOHYIOTh MOJedb Oe3NeKd BXOAY 1 MAarlTh OJHAKOBI 3acO0M /Jid KepyBaHHS
3aMUTaMu, OOpPOOKOIO CEaHCIB TOILIO, SIKI € YACTUHOK OCHOBHOI (DYHKIIOHAJIBHOCTI
ASPNET [1,11].

KpiM Toro, 11i Tpu CTPYKTYpH HE € aOCOJIIOTHO HE3aJIC)KHUMH, 1 BUOIp ONIHI€T HE
BUKJII0YA€ BUKOpUCTAHHS 1HIIOT. OCKUIbKU (GPEHMBOPKH MOXKYTh CITIBICHYBaTH B OJTHIM
BeOCHCTEMI, HEPIJKO MOXHA MOOAYMTH OKpeMi KOMIIOHEHTH IMpOorpaM, HalucaHi 3a
JIOTIOMOT0I0  pI3HUX (hpeiiMBOpKiB. Hampukiiaa, 4acTMHM NpoOrpaMu, OpPIEHTOBAHI Ha
KIII€EHTA, MOXYTh OyTH po3pobneHi B MVC mnisg ontumisaiiii po3MiTKH, TOJI SK YaCTUHU
JOCTYTY JI0 JAaHUX Ta aJMIHICTPAaTUBHI YaCTMHU MOXYTh OyTH MpEICTaBICH] Y BUIIISII
BeO(hopM, 11100 CKOPUCTATUCS TMEepeBaraMu KOHTPOJIO JaHUX 1 MPOCTOTOI JAOCTYIY /0

aHUX.
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2.2 Bu0ip merony aBreHTHdiKanii Ta apTopu3auii

Opnieto 3 ¢(yHKLIM, Ky NOTPIOHO BKIIIOYATH B IHTEJIEKTyalbHI CHUCTEMH, €
MOJKJIMBICTh OOMEXYBAaTH JIOCTYH A0 MEBHUX PECYPCIB Y CUCTEMI JIUILIE aBTOPU30BAHUM
KopucTyBadyaM. JIasg [mbOro MM IOBHHHI MaTH MOXKIIHMBICTh aBTCHTH(]IKYyBaTH
KOpHUCTYBauiB, I03BOJIMUBIIN iM 3apeecTpyBaTucs Ta yBiTu. Ha punky noctynHo 6arato
MIIX0AIB ayTeHTU]IKaIll, ajle HAUMOMyJSPHIIIUM MIAXoAoM € ‘“ABTeHTHU(IKallls Ha
OCHOBI TOKEHIB”.

[IpocTumu cnoBamMu MOXHA CKa3aTh, M0 aBTEHTH(]IKalis — IIe MepeBipka
KOpHCTYyBaua 3a JOIIOMOTOI0 OOJIIKOBUX JJAHUX 0COOU.

Ha punky noctymHo O0arato BiJKPUTHX CTaHAAPTIB I BIPOBAHKCHHS
ayTeHTUdiKaili Ha ocHOBI TokeHiB, aie JSON Web Token (JWT) e naitnonynsipHiium
cepel HuX.

Ayrtentudikaris Ha ocHOBI JWT TokeHiB (puc. 2.1) 0a3yeThcs Ha HACTyHMHHUX
KOHIIeNTax:

— KJIIEHT BIAIIPaBUB 3allUT HA CEpBEP 3 OOTIKOBUMU JaHUMU;
— cepBep mepeBipsie 00IKOBI JaHi, CTBOPIOE TOKEH JOCTYITy Ta HAJCUIIAE HOTO
Ha3aJl KII€EHTY;
— yC1 3aIIUTH MATOCIIIOBHOCTI MICTATh 1I€M TOKEH JI0 3aKIHUYEHHS TEPMIHY HOTO

mii.

Post request to login with Credentials )
Authenticate
. \ Credentials +
Return the JWT to browser “ ! Generate JWT and

Secret
Send the JWT on the Authorization Header

Check JWT Signature
and get user info.

Send Response to browser d}

Puc. 2.1. Cxema po6otu JWT TokeHa
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JWT — ne BiAKpUTHH CTaHIapT, SKWW BH3HAYa€ KOMIIAKTHUN 1 aBTOHOMHHMA
cnoci6 Oe3neuHol nepenadi iHGopMalli Mixk ctopoHamu y Bunsial 06’ekra JSON. Lo
1H(pOpMaLIII0 MOYKHA TEPEBIPUTH, ii MOXKHA JOBIPSTH, OCKUIBKM BOHA Ma€ LU(POBUI
migmuc. JWT MoxkHaA mianmucaTé 3a JonmomMororw cekpernoro aaropurmy HMAC ab6o

napu BIIKpUTHUX 1 3akpuTuXx KirodiB RSA un ECDSA.

2.3 BuOip 0a3u nanux

Pensmiitna cuctema kepyBanHs 6a3a nanux (CKB]]) — e HaGip eneMeHTIB JaHUX
13 MONepeTHhO BU3HAUCHUMH 3B’ sI3KaMu MK HUMH. L]i eneMeHnTr opraHizoBaHi sik Ha0lp
TaONMUIh 31 CTOBMIIMU Ta psSAKaMH. TaOnHIll BUKOPUCTOBYIOTBCS JUIsi 30epiraHHS
iHpopmallii npo 00’ekTH, siki OyayTh npezactasieHi B BJl. Koxen croBmeup Tadmauir
MICTUTh MEBHUU THUN AaHUX, a MoJie 30epirae (paxkTuuHe 3HAYeHHs arpuOyTa. Psanku B
TaOJIUIN TPEACTABISAIOTh HAOIp TMOB’S3aHUX 3HAYEHb OMHOTO 00’€kTa abo CYTHOCTI.
Koxxen psiok y Tabnuili Moxe OyTH MO3HAuYEHUN yHIKaIbHUM 1IEHTU(]IKATOPOM, KU
HA3MBAETHCS MEPBUHHUM KIIIOYEM, a PSAKA MK KUJIbKOMa TaOMUISMHU MOXYTh OyTH
MOB’513aH1 3a JOMOMOTOI0 30BHIIIHIX KJIHO4YIB. JI0 IIUX JaHUX MOYKHA OTPUMATH JOCTYI
OararbMa pi3HUMU criocobamu 0e3 peopranizamii camux Tadiunb b/ [6].

SQLite — me 0i6mioTeka, sika B mTpoleci poOOTH peanizye aBTOHOMHUM,
oe3ceppepHuii, Tpanzakuiitnuii MmexadisMm CKb/] SQL 3 nynboBoro koHbirypariiero. Kon
s SQLite € 3aradbHOAOCTYNMHHUM 1, TAKUM YUHOM, O€3KOIITOBHUMN ISl OyIb-SIKUX
1ijei, komepriitaux un npuBataux. SQLite — 1ie ogHa 3 mommpenux CKB/I.

SQLite — e BOoymoanuii mexanismM CKB/[. Ha Bimminy Big OUIBIIOCTI 1HIIHUX
CKB/I, SQLite He Mae OKpeMOro cepBepHOTo Mpoiecy. Ynrtanus ta 3anuc iHpopMmaiii B
SQLite BuKOHyeTbCs Oe3mocepeqHhO Ha 3BUYaliH1 AuckoBi ¢aiau. bJ] 3 kimbkoma
TaONMUIIMA, 1HIAEKCAMH, TPUTEpAMH Ta TMPEACTABICHHSMH MICTHTHCS B OXHOMY
nuckoBoMy (Qaitm. @opmar daiiny Bl € kpocmiardhopMHEM, TOMYy MOXHa BUIBHO
komitoBatu bJ[ Mixk 32-po3psaagHuMu Ta O64-po3psIHUMH CcUCTeMaMud abo MIXK
apXiTEeKTypaMu BEJIUKOTO Ta MaJIOro MOPSIAKIB.

SQLite — me kommnakTtHa O010710T€Ka, PO3MIp $KOI 3 yciMa YBIMKHEHUMH
byskiismu Moxke Oyt meHmuM 3a 750 Kb, 3amexHo Bim 1iapoBoi miuargopmu Ta

HaJlalTyBaHb OINTHUMI3aIil KommiaaTropa. Jleski onmTuMizalii KOMIUIATOpa, Taki sK
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arpecuBHe BOYIOBYBaHHS (DYHKIIH 1 PO3TOpPTaHHA IUKIY, MOXYTh IPHU3BECTH [0
3HAYHOTO 301IbIIEHHS 00’ €KTHOTO KOIy. ICHY€ KOMIPOMIC Mi’K BUKOPUCTAHHAM Tam’ STl
Ta mBHAKICTIO. SQLite, Ik mpaBmiio, Mpaloe TUM MIBUJIIE, YUM OUIbIIE maM’ STl ik
BUJIIISIETHCA. TUM HE MEHIN, il MPOAYKTUBHICTh 3a3BMYail JOCUTH XOpOIla HaBITh B
CEpelOBHUIIl 3 HU3bKHMM PIBHEM IaM’sATi. 3aJ€KHO BiJ ii BUKOPHUCTAHHS, BOHA MOXKE
OyTH IIBUAIION, HIXK NPSAMUI BBII-BUBIiJ (DailioBOT cUCTEMU.

SQLite mqyke peTesbHO TECTYETbCS Mepe] KOXKHUM BHITYCKOM 1 Ma€ HaJlIiHY
penyrtaiiro. bimpma wactuHa BuxigHOTO KOAy SQLite mnpucBsidyeHa BHUKIIOYHO
TECTYBaHHIO Ta MEPeBIpIli. ABTOMATH30BaHUIN HAOIp TECTIB 3aIlyCKAa€ TECTOB1 BUIIAKH,
0 BKJIIOYAIOTh COTHI MUIbHOHIB oOKpemux omeparopiB SQL, 1 mocsrae 100%

TCCTYBaHHA.

2.4 BuOip apxiTeKTypu AJ1s1 pO3pO0KH KJII€EHTCHKOI YACTHHHM CUCTEMH

3apa3 iCHye TpW HAWUMOMYJSIPHIMIUX apXITEKTYpH I PO3POOKH 1HTEPAKTHUBHUX
KJIIEHTCHKUX YacTUH, a caMe React, Angular Ta Vue. SIkiio po3misgaru KoxKHY 3 HUX B
JIeTaJIAX, TO BAKKO BU3HAUUTH SKICh CYTTEBI MepeBaru, Y HEMOMIKH, Kl O BUAUSUIM i1
cepen iHmMX. Xoya B AaHii poOOTi s BuKopucTaB came React, ockiabku BoHa Oyna
OJTHIEIO 3 TEpIINX, peni3 sikoi BimOyBcs B Oepe3ni 2013 poky, mo A03BOIWIIO iH
HaOpaTu He aOu-SKO1 TMOMYJISPHOCTI cepel PO3pOOHMKIB, TAaKOK BOHAa pO3poOJIeHa
kommaniero Facebook, sika Ha JaHWii MOMEHT Ha3MBac€ThCsl Meta, 1[0 TaKo)K BIUIMBAE Ha
il MOMYJSPHICTb.

React — e JavaScript 6i0mioTeka, 3aBIsSKH sIKiii MOXKHA CTBOPIOBAaTH 1HTEpdeiicu
KOpHCTYyBaya.

B mnepmy wuyepry O0i0nmioTexka mnpu3Hayajach MJIsi PO3POOKH KOPHUCTYBAIbKUX
iHTEepdeiiciB BeOcaiTiB. 3romom 3’sBuiacs miargopma React Native, mo ao3Bonuia
BUKOpHCTOBYBatH React niis Hanmcanns mporpam sik aist Andoid, um 10S.

Le ineanpHuUit iHCTpYMEHT Juist Bebcuctem, ocobnuBo Single Page Aplications.

React mpocta B BUBYEHHI, Ma€ 3pO3yMUIMH CHHTaKcuc, Oe3iu 1I1abJIoHIB Ta
callback-¢dynkuii nns BinrBopennss HTML. Beck pesynbrar podotu React — ue HTML.

Onna 3 xirodoBUX ocoOnmuBocte React — ii yHiBepcanbHicTh. Lo 6i6mioTexy

MO)XKHa BUKOPHMCTOBYBATH Ha cepBepi 1 HA MOOUIBHUX TuIaTdopmMax 3a gonomororo React
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Native.

[lle omna BaxkyiMBa OCOOMUBICTH O10JIOTEKH — JACKJIAPAaTUBHICTh. 3a JOIMOMOIOIO
React po3poOHuK omucye, SK KOMIOHEHTH 1HTep(elcy BUINIAIAIOTh B PI3HUX CTaHAX.
JlexnapaTuBHUM TiAX1]1 CKOPOUYE KO 1 pOOUTH MOTO 3pO3yMIIHUM.

React 3acHoBaHa Ha KOMIIOHEHTAaX, II€ II€ OJHA KJIFOYOBAa OCOOJIMBICTH O10JI1I0TEKH.
KokeH KOMIIOHEHT MOBEPTa€ YaCTUHY MPU3HAYEHOTO JJISI KOpUCTyBaua iHTepdeicy 3i
cBOiM cTaHOM. OO0’€IHYIOYM KOMIIOHEHTH, MNPOTPaMiCT CTBOPIOE 3aBEPIICHUUN
iHTEpdeiic BeO3aCTOCYHKY.

BaxnuBa ocobnuBicTe React — Bukopuctanus JavaScript Syntax Extension(JSX).
Ile posmupenHs cuHTakcucy JavaScript, sike 3pydyHO BHUKOPHUCTOBYBATH ISl OIHCY
iHTepdeiicy. JSX cxoxe Ha HTML, npore ne Bce-taku JavaScript.

Jlo BaxknmuBHX 0cobmuBOCTEN React BITHOCUTHCS BUKOPUCTAaHHS HAOOpPy 010710TeK
Virtual DOM, mo Hajgae mpencTaBieHHs, B sIkoMy 30epiraerbest iHGopMallist Ipo CTaH
iHTepdeiicy. [lpu 3MmiHI cTaHy, HaNpUKIad, MCHs BianpaBku GopMu abo HaTHCKaHHS
KHOIIKHM, React po3paxoBye pi3HUIIO MK cTapuM 1 HOBUM ctaHoM. Ilicns nporo React
reHepye HoBuil craH. Bukxopucramns Virtual DOM no3Bonse React edextuBHO
B3aeMoiATH 3 peaibHUM DOM-nepesom [3, 10].

Hns pobotu 3 6i6mioTexkoro React, s BBakaro BapTO BUKOPHCTOBYBAaTH MOBY
nporpamyBanHs TypeScript.

TypeScript — MoBa nporpamyBaHHsI 3 BIJKPUTHM BUXIJIHUM KOAOM, pO3poOieHa
Microsoft, sxa xommimtoeTrbest y JavaScript. 3 MomeHty Buxoay B 2012 porii BoHa
MPOJOBXKYE 3 KOKHUM POKOM aKTUBHO PO3BUBATHUCS 1 HAOMPATH MOIMYJISPHICTb.

HaiiBaxxnusima BinMiHHICTh TypeScript Big JavaScript nosisirae y Tomy, 1o 1e JBi
OKpeMi MOBHM IporpaMmyBaHHs, xouda TypeScript 3Ha4YHOIO MIpOKO 0a3zyeTbCs Ha
JavaScript. ®akruuno, TypeScript € HagHaO0pOoM JavaScript, ToOTO Bech MIMCHUN KOA
JavaScript Takox € niicium komom TypeScript.

TypeScript He 3MiHIO€ JavaScript, HATOMICTh PO3LIUPIOIOYN KOO HOBUMU
HIHHUMH QyHKIissMU. Bee, 1o MoxkHa Hanucatu Ha JavaScript, Takok MOXHa

Hanucatu Ha TypeScript.
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KitouoBe 3nauennsi, sike TypeScript mpuHOoCcUTh 10 JavaScript, — 1€ cTaTH4HA
TUNI3aLs JaHUX.

TpanuuiitHo B JavaScript ogHa 3MiHHA MOXKE€ MICTUTH TEKCT, YHCJIO a00 HaBIiTh
[Ty CYTHICTh 0a3u JaHMX, 3aJ€KHO BIJ BUMAAKY — 1 IIe HOpMaJbHO. Te, 10 poOUTh
TypeScript, — 11e cyBopo BU3HaYae, 10 MOKE€ MICTUTH JlaHA 3MiHHA.

Ckaximo, oauH 13 po3pooHukiB nuie ¢pyHkuiro addNumbers() 1 BUKOPUCTOBYE
THUTIA, II00 BU3HAYUTH, 10 (YHKITiS MOKE MPUMMATH JIUIIE IBa THIH dncia. TypeScript
MOBEPHE TIOMMJIKY, SIKIIO I1HITUH pPO3POOHUK crnpoOye Hagath (QYHKIT TEKCTOBE
3Ha4YeHHS, TO/l K y JavaScript Taka omnepaitisi Oyna O MJIKOM IPUHHITHOO.

3aBAsSIKM IIMPOKOMY BHOOPY KOpHCHMX TuIIB 1 HOBUX ¢yHkuUid TypeScript €
Yy/I0BUM 1IHCTPYMEHTOM I po3poOHUKIB JavaScript.

JlaBaliTe momuBMMOCs Ha mepeBaru TypeScript, a TakoX Ha Te€, SK BOHH
BIUTMBAIOTh Ha po3poOKy [13 nis inTepdeiicy:

— TouyHe BU3HAYEHHS THUILY JAHHMX 32 J0NOMOroI0 BBeaeHHs. Komu po3poOHuK
poOUTh MOMMJIKY 1 BBOJIUTh HEMIATPUMYBAHI1 J1aHl B KOJ, BIH JII3HAETHCS MPO Lie, Nepes
BUKOPHCTaHHSIM KOy, ToAl sk JS He mae Takoi MOXIWBOCTI. | HaBiTh SKIIO BiH
MIPOITHOPYIOE IO MOMMIIKY, TO Takok € cucremu CI/CD, Taki sk Jenkins, ki MOXYTb
NEePeBIPATH TUIM Ta 3aMo0IraTv iX MoJajibIIOMy BUKOPUCTAHHIO. 31aTHICTh 3HAXOJUTH
[l OYEBHJIHI, ajieé YacTl MOMUJIKU 3a3/aJierilb, 3HAaYHO TOJIETIIYE KEPYyBaHHS KOAOM 13
TUTIAMH.

— Tunu 7aHuX NMOJErmyTh KepyBaHHA KoaoM. [lepeBaru Tumis, mpupoHo,
BUXOJIATh 32 PAMKH MPOCTOTO KOay. 30BHIIIHI 010I0TEKH TaKOX YYyJAOBO MPAIIOIOTH 13
TypeScript. Panime po3poOHukaM mnotrpibHO Oyno mneperiasgatu o0’ €MHY
JIOKYMEHTaI[ll0, 100 JI3HATUCA, J€ 3HAXOAUTHhCSA AaHa (YHKUIA, SKY BOHU MOXYTb
BUKOPHCTOBYBATH 1 5K, a00 SIKy MOXKHa Oe3medHo 3aMiHuTh. 3a qomomMoroto TypeScript
MU OTPUMYEMO BCIO ITf0 iH(opMalio 0e3mocepeHbo 13 CepeloBUIa PO3POOKH, IO
3a01a]Ky€e O6araro yacy.

— IlinBMINY€THCS MPOAYKTUBHICTh KOMAHAM PO3POOHHUKIB. SIBHO BU3HAYEHI
CTPYKTypH JaHUX 1 aHOTallli THUMIB HE3PIBHIHHO IMOJICTIIYIOTh PO3YMIHHS PIIICHb,

NPUHHATHX 1HXeHepamu [4,5].
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2.5 Bu0ip cepenoBuia po3pooku

[IpoTsirom Garatbox pokiB cepenoBuine po3podku Visual Studio Oyno 1o cyti
€IMHUM IHCTPYMEHTOM, I1[0 MPONOHYBaB (PyHKIIIOHAJIbHI MOKJIMBOCTI, SIKI MOXKHA OYyJI0
BUKOpHCTOBYBatH Jijisi po3poOku .NET Ha piBHI mignpueMcTBa. 3BiCHO, ICHYBalu 1 1HIII
THCTPYMEHTH, ajie BOHHU, SIK MPaBUIIO, He nocsrainu piBHs Visual Studio.

3a ocTtaHHI POKHU Iiei BUOIp 3HaA4YHO po3imupuBcs 3aBasku Visual Studio Code,
MonoDevelop, SharpDevelop ta JetBrains Rider. He Bci 3 Hux € 6e3xkomToBHUMHU ab0
BIJIKDUTHUMH, 1, 3aTaJiOM, 1€ POSIBIISIETHCS B IKOCT1 IHCTPYMEHTY a00 (DyHKIIIH, K BOHU
MPOTIOHYIOTb.

Haitbinpmmmu koukypentamu € Visual Studio Bim Microsoft Ta Rider Bix
JetBrains. ¥ Rider € numie niatHa Bepcis, a He Oe3koiToBHA. Lle Bipi3HAETHCS Bij
Visual Studio, sika TakoX MPOTMOHYE OE3KOIITOBHY BEPCii0, 3BHYANHO, TO30aBICHY
KUTIBKOX (DyHKIII CBOTO KOPIIOPATUBHOTO aHAJIOTA.

Rider moxonuTh Bij 1HIIKMX MPOrpPaMHUX MPOAYKTIB KoMmaHii JetBrains, Takux sik
ReSharper 1 WebStorm, asie Ternep € MOBHOIIHHUM CEpeAOBUIIEM Po3poOku. BoHo €
KpocmaTpopMHUM, TOOTO MOXe mpamoBaru sk Ha Windows, Tak 1 Ha Mac, 1 Ha
NeKiTbKOX Bepcisx Linux, mpomoHyr4YM OJHAKOBUW HaOlp (YHKI[IOHAIBHUX
MOXJIMBOCTEH Ta 1JICHTUYHY TOBEIHKY Ha BCiX 3 HMX. Visual Studio miaTpumye e
Mac 1 Windows.

Rider pearye Ta HacTporO€ThCs OUTBII THYYKO, MOKHAa BUOpAaTH CBOIO KOJIPHY
cXeMy, PUB’sI3KK KJIaBiaTypH, BOHO MBHUAKE y nopiBHsIHHI 3 Visual Studio. TyT moxete
MaTH JIeKUJIbKa BIKOH, HaBITh 3TOPHYTHX, a MOTIM 30€perTy HaJlalllTyBaHHSI.

Rider nmpononye nekinbka mabnoniB s npoekTiB .NET, .NET Core, Unity i
Xamarin, siki TpUOIU3HO 1IGHTUYHI ToMY, 1110 Mae Visual Studio, ane OuibIIe m1abiIoHIB
MIPOEKTIB MOXHA JOJIaTH NUISIXOM 1X 3aBaHTaXCHHs. PillleHHs Ta MPOEKTH, 3 SKUMU
npaitoe Rider, noBHicTio cymicHi 3 Visual Studio, To6TO HE BUKOPUCTOBYIOTH KOIHOTO
BJIACHOTO (hopmary.

V¥ Visual Studio BuKOpHCTOBY€TbCsl cTaTuyHUM aHamiz koxy StyleCop 1 #oro
mepeBipka, 1 11e HeMMOBIpHO KopucHO. Rider Takok BKIIIOUae Ii mpaBuia, ajae BiH

pobuTh Habararo OiNbIIE, HIXK MPOCTO MEPEBIPKY MOBH, HAIPHKJIAJ, MOXKE MTOKa3yBaTH
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MeBH1 KOHCTPYKIIII KOAY SIK TMTOMHUJIKH, SIK-OT BIJICYTHICTh IMEHOBAHOTO IPEACTABICHHS.
Rider ne nepesipsie nuuie koxa .NET.

Octannili Bepcii Visual Studio HanawTh BeIMKY KUIBKICTh BapiaHTIB
pedakropunry, ane Rider Mmae TyT 3Ha4HO O111BIIN MOXKIUBOCTI. Rider Moxke iHBepTYBaTH
JIOTIKY YMOBHOTO OJIOKY, BUTSATYBAaTU KOJ JO HOBOIO METOAY, CTBOPIOBATH IMOXITHUN
TUI, MEepeMIllyBaTh METOAM B IHIIMKA (hailm (YacTKOBI KJacu), IEpPETBOPIOBATU
BJIACTUBICTh Yy METOJ, TEPETBOPIOBATH WICH CK3EMIUIIpa Ha CTAaTUYHWM, BUIASATH
orojomieHHs “‘this”, Tomo. KopucHuii pedaxTopuHT BUKOPHUCTOBYE Oa30BHIl THII
3aMICTh TOXIIHUX THITIB, KOJW II€ MOXKJIMBO, IHIIUM — TeHepye 0a30BUU THI JIS
ICHYI04OTO, 3a Oa)XXaHHSM IMEPEeMIlyIOud JO0 HBOTO JIedKI 4WIeHHM Kiacy. [Hmui
pedakTopuHT MepeBipsi€ YICHU KJIacy Ha 1X BUJIUMICTD 1 MIPOMOHYE OOMEXUTH 1€, SIKIIO
e MO)XKHa 3poOWTH, HIYOTO HE mopymryrouu. Hamani pedaxtopuHru € omHUM 13
HalicupHIMX acnekTiB Rider. Came depe3 BumesrajgaHi MPUYUHHU, JTaHUM TPOEKT
po3pobisiBes B cepenoBuii Rider.

BucnoBku. [IpoananizoBano miardpopmy .NET mist po3poOKu 1HTENEKTyalbHUX
CHCTEM, B pe3ylbTaTi 4yoro Oyj0 BHPINICHO BUKOPHCTOBYBaTH came ii. Po3misHyTO
ICHYIOUl apXITeKTypH [JIsi PO3pOOKM KIIEHTCHKUX YAaCTHUH, IICIS YOTO BHPIIICHO
BukopucTtoByBaTH React. Ilepernsnyro mepeBarum BukopuctanHss CKBJl SQLite, sika
OyJia BUKOpUCTaHa B po3po0iii iHTenekTyanbHo1 cucteMu. B sikocti IDE ns nanucanus

nporpamHoro koay BuOpano Rider Bix kommanii JetBrains.
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PO311J1 3 MATEMATNYHE 3ABE3IIEYEHHA

3.1 BcraHOBJIEHHS KOMYHIKAIil Mi’K KJII€HTCbKOI0 TA CEPBEPHOI0 YACTHHOIO

CUCTEMH

BpaxoBytoun, 1m0 iHTeNIEKTyalbHa CUCTEMa po3po0ieHa 3 BUKOPUCTAHHSIM JIBOX
apxitekryp, a came .NET, 110 € BinoBiganbHOI 3a cepBepHY 4YacTHHY, Ta React, sxa
BIJIMOBIJIA€ 32 KIIEHTCHKUN 1HTEP(ENC, BAKIMBUM €TAllOM € BCTAHOBJICHHSI KOMYHIKAIIl
MDK [IUMU JBOMA apXIiTEKTypamH.

Jlst komyHikarlii Mi>xk 1BoMa apxitekrypamu s BukopuctaB REST API. API — me
Hallp IporpaMHOIO Koy, SIKMM 3a0e3mnedye mepefady JaHuX MK OJHUM CHCTEMHUM
MPOJIYKTOM Ta 1HIIIKUM, & TAKOX MICTUTh YMOBH OOMIHY JJAHUMH.

InTepdeiic npuknanHoro mporpamyBaHHs (application programming interface)
HEOOX1THO YITKO BIJIPI3HATH Bia iHTepdelicy KOpPUCTyBada, SKUW TpUMAE JaHi Bif
KOpHCTYBauiB, mepeaae ix cuctemi Jis oOpoOKM Ta TOBEPTAE pe3yJbTaTu
kopucTyBaueBi. APl He B3aeMopie 3 KopucTyBauem, a oOpoOJsie€ aaHi, OTpUMaHi Bij
OJTHOTO MOYJISI MPOrpamu, 1 Iepeaae pe3yabTaTi Ha3a/l B IHIIUN MOTYJIb.

[Tpuamun po6otu API 3a3Buuail BupakaeTbCsl yepe3 3B’SI30K 3aMT-BiAMNOBIAb
MDK KII€EHTOM 1 cepBepoM. KiieHT — 11 Oyab-sfika 30BHINIHS Mporpama, 3 SKOIO
B3aeMojie kopuctyBad. CepBep BIAINOBIIAE 3a CepBEpHY Joriky Ta omepailii 3 BJI. ¥V
upomy crenapii APl mpaiftoe sk NpoMiKHHI piBEHb MK KIIEHTOM 1 CEpBEPOM, IO
JI03BOJISIE HAJICUJIATH 3allUTH JaHUX 1 BiamoBiai. Cxema naHoOi apXiTeKTypH 300pakeHa

Ha pUCyHKy 3.1.

Request

<>

Web appin

Response Internet Web server Database
browser

Puc. 3.1. Cxema po6otu API
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daxisui Red Hat 3a3Hauarots, mo API iHOA1 BBaXKa€ThCS KOHTPAKTaMH, JIe JAaHi €
yToJ010 Mix cTopoHaMmu. [HTepdeiic mpukIaaHOTro MporpaMyBaHHs CKIATAE€THCS 3 JBOX
KOMIIOHEHTIB:

e TexHIYHOI crenudikailii, MO OMUCye BaplaHTH OOMIHY JaHUMH 13
cnenudikarmiero y Gopmi 3auTy Ta MPOTOKOIH JTOCTaBKU JaHUX;
® [porpaMHoOro iHrepdeiicy, kUil nogaHui y crnenudikaiiio, gka Horo
MPEICTaBIISIE;

[Tporpamue 3abe3neueHHs, SKOMY MOTPIOEH mocTyn a0 iHdopmarli (Hampukiai,
roTeJIbHI HOMEPH Ha MeBH1 JaTh) a00 (PyHKIIIOHATILHUX MOXKIIMBOCTEH (TOOTO MapuipyTy
BiJl MyHKTY A 70 mMyHKTY b Ha kapTi Ha OCHOBI MICIIE3HAXOKEHHS KOPUCTyBaya) 3
iHmuM 113, Buknukae cBiit API, Bkazytouun BUMOTH PO Te, K MOTPIOHO Ha/aBaTH JaH1/
byukii. Iame nporpamHe 3a0e3nedeHHsS TMOBEpTaE AaHi/QyHKINT, 3amuTyBaHl
nonepeaHporo mporpamoro. API € inTepdeiicom, 3a JOMOMOTOO SIKOTO 111 B MIPOTPaAMH
CIIKYIOThCH.

Koxkxen API peanizyerbcs 3a JONOMOTOI BHUKIMKIB (QYHKLIIA — MOBHHX
IHCTPYKIIH, AKl 3anuTyioTh [13 Uid BUKOHAaHHA NEBHUX Mid. Bukimmku QyHKIiA
cknagatotees 3 miecniB (Hanpuknan, BEGIN, GET, DELETE tomo) Ta iMEeHHUKIB
(manpukian, Data, Access TOIO), SIK1 IO3BOJISAIOTH MAIIIUHI 3p03yMITH, 1II0 POOUTH Jalli,
HAMPUKIIAI:

® 1104aty ad0 3aBEPILIUTH CEAHC;

® OTPHUMAaTH 3PYYHOCTI 1T OJHOMICHOTO HOMEDA,

® BiIHOBJICHHSI a00 OTpUMaHHs 00’ €KTIB 13 cepBepa.

API MmoxxHa kiacudikyBaTH BiIOBIIHO IO CUCTEM, JUIS SIKUX BOHU pO3pOOJIECHI.
API 06a3u nanux 3a0e3neuyroTh 3B’s130Kk MDK mporpamoro Ta CKBJl. Po3poOHuku
npaitooTh 13 BJI, mumyun 3anuTi 118 TOCTYIy 0 JaHWUX, 3MIHEHHS TaOJHIlh TOIIIO.
API 6a3u ganux Drupal 7, Hanpukiaa, 103BOJIsS€ KOPUCTyBadyaM IMUCAaTH YHi(iKOBaHi
3anutd Ang pizHux B/, sk mpompierapuux, Tak 1 Biakputux (Oracle, MongoDB,

PostgreSQL, MySQL, CouchDB Tta MSSQL).
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APl omnepamiiinux cuctem (OC) Bu3Hayae, sIK NPOrpaMUd BHKOPUCTOBYIOTH
pecypcu Ta ciyx0u onepauiitaux cucteM. Koxkna OC mae cBiit HaOip API, nanpuknan
Windows API a6o Linux API (API npocTtopy kopuctyBaua Ta BHyTpiHiil API siapa).

Bigmaneni APl Bu3HauaroTh cTaHAApTH B3a€MOJIl JJIsS IIporpaM, IO MPAIOITh
Ha PI3HUX MallMHAX. [HIMMU cloBamMu, OJMH MPOTPAMHUNA MPOAYKT OTPUMYE JOCTYI
JI0 PECypcCiB, pO3TaIlOBaHUX 3a MEXKaMH IMPHUCTPOIO, SKUH iX 3aMUTye, M0 TMOSICHIOE
Ha3By. OCKUIBKM 1Bl BIJJAJ€HI NMporpaMu 3’€/IHaHI 4epe3 KOMYHIKAI[IHHYy MEpEKY,
30kpeMa dYepe3 I[HTepHer, OunbmmicTh Bigmasiennx APl Hammcani Ha OCHOBiI BeO-
cranaapriB. Java Database Connectivity API ta Java Remote Method Invocation API €
JIBOMa MIPHUKJIagaMu iHTep(deiciB BiIJaICHOTO MPOTrpaMyBaHHs IPUKIIATHUX MTPOTPAM.

Haiinommpenimm € BeO API. BeOintepdeiicu APl 3abe3neuyrors nepenady
MaITMHHO-3UNTYBaHUX JaHUX 1 QYHKIIA MK BeOcHCcTeMaMH, SIKI TMPEACTABISIOTH
apxitektypy kiient-cepBep. Lli APl B ocHOBHOMY AOCTaBISIFOTH 3allUTH BiJl BeO-
3aCTOCYHKIB 1 BIJITIOB1/Il BIJl CEPBEPIB 3a JIOMOMOTOIO MPOTOKOIY Iepeadi TnepTeKCcTy
(HTTP).

binbmiicTe cuCTeM BUKOPHUCTOBYIOTH Ounbiie omHoro APl mus migkmrodeHHS
3aCTOCYHKIB 1 0OMiHY 1HdopmMmami€e. JlesKuM 3pemTor MOoTpiOeH I1HCTPYMEHT
kepyBaHHs API, skuil gomomoke KOHTPOJIIOBATH, MOUIMPIOBATH Ta aHATI3yBaTH pi3HI
APL.

Takox, APl mominsroreest 3a cnenmdikamisimu. Metoto cnernudikamniii APl e
CTaHAapTU3aIlis 0OMiHY TaHUMH MiX BeOCTy)0amu. Y 1IbOMY BUNIAAKY CTaHAApTU3AIISA
O3Ha4ya€ 31aTHICTh PI3HOMAHITHUX CHCTEM, HANHUCAHUX Ha PI3ZHUX MOBax
nporpamMyBaHHs Ta/abo 1m0 mpaioTh Ha pi3HUX OC 4YM BUKOPUCTOBYIOTH pIi3HI
TEXHOJIOT1i, 0e31epedi1itHO CIUIKYBAaTUCS OJJHA 3 OJIHOIO.

Beb6intepdeiicu APl MoxxyTh qOoTpuMyBaTHCS IPUHITUIIIB OOMIHY pecypcamu Ha
OCHOBI BIJJaJICHOTO BUKJIHKY Tniporienypu abo RPC. Lleit mpoTokon BU3HAYa€ B3a€MOII0
MK 3aCTOCYHKaMHM Ha OCHOBI apXITEKTypH KiieHT-cepBep. OnHa cucrema (KII€HT)
3anuTye NaHi abo (yHKIIi B IHIIOI CHUCTEMHU (CepBepa), PO3TAIOBAHOI HA 1HIIOMY

KOMIT FOTEp1 B MEpEXi, 1 CEpBEp HaJCUIIAE HEOOX1THY BiAMOBIb.
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SOAP — e nerkuii mpOTOKOJ JJii OOMIHY CTPYKTypOBaHOIO 1H(OpPMAIIIEI B
JEIEHTPAT130BaHOMY PO3IOJIIJIEHOMY CEpPEeAOBUIII BiIMOBIIHO 10 BHU3HAYCHHS
Microsoft, sika iHoro po3poOuiia. 3arajoM I coneuu@ikamis MICTUTh MpaBUia
CUHTAKCHUCy JJs IOBiIOMJECHb 3alUTIB 1 BIANOBIJAECH, SAKi HaICHIAIOTHCS
BeO3acTocyHkamu. API, ski BigmoBimaroTs npuninunam SOAP, m03Bons0TH
oomintoBarucss XML mnoBimomneHHsMu MK cuctemamu uepe3 HTTP abGo depes
npoctuid mporokoi nepeaayl nomrtu (SMTP). SOAP 31e611b1110r0 BUKOPUCTOBYETHCS 3
kopriopatuBHUM [13 1151 3a0e31edeHHsT BUCOKOT O€3MeKH NepelaHnuX JaHuX.

API nanoi iHTeNneKkTya bHOI cuctemMu 0yino po3pobiieHo 3a kinacudikariero REST.
Tepmin REST 6yB BBezieHUI komn’ 1oTepHUM HaykoBlieM Poem DinaiHrom y aucepraiii
B 2000 poui. Ha Biaminy Big SOAP, REST € apxiTekTypHUM CTHJIEM HPOrPaMHOIO
3a0e3MeueHHs 3 MICThMa OOMEXEHHSIMU 71l CTBOPEHHS MPOTpaM, sKi MPaIioI0Th 4epe3
HTTP. IaTepHeT € HaWNOMIMPEHINIOW peati3ali€lo Ta 3aCTOCYBAaHHSAM IHOTO
apXITEKTYPHOTO CTHUJIIO.

REST BBaxaeTbcs mnpocTimowr anbrepHatuBoro SOAP, sky Oaratbom
pPO3pPOOHUKAM Ba)KKO BHKOPHCTOBYBATH, OCKUTHKM JIsi BUKOHAHHS KOXKHOTO 3aBIaHHS
noTpiOHO mHcaru 0araro KOAy Ta AOTPUMYBATUCh CTPYKTypu XML uisi KOXKHOTO
Hajicnanoro 3anuty. B neit vac REST porpumyeTbces 1HINOT JIOTIKH, OCKIIBKH POOUTH
JlaHl JOCTymHUMHU sIK pecypcu. KoxeH pecypc mpeactaBieHo yHikaiabHOO URL-
a/Ipecoro, 3a sIKOK0 MOXKHA 3pOOUTH 3aIHT 0 HBOTO.

Beb6-intepdeiicu API, ski BiamoBigaioTh apxiTekTypHuM oOMexeHHsM REST,
HazuBaThcss RESTful API. 111 API BukopuctoByrors HTTP-3anuTu (BioMi ik METO/IH )
st podotu 3 pecypcamu: GET, PUT, HEAD, POST, PATCH, CONNECT, TRACE,
OPTIONS ta DELETE.

Cucremun REST minrpumyioTe OOMIH TOBIJOMJIEHHSAMH B pPi3HHX (opmarax,
takux sk 3BuyaiHuii Tekct, HTML, YAML, XML 1 JSON. Toxi ssk SOAP miaTpumye
mume XML. MoxnuBicTh MiATpUMYBaTH Kiibka QopmariB [y 30epiraHHsi Ta OOMiHY
JaHUMU € onHi€ro 3 npuuuH, YoMy REST € nepeBaxxHuM BHOOpPOM [JIsi CTBOPEHHS

3aranbHOgOCTYnHUX API y Ham yac.

24



3.2 BcTaHOBJIEHHS JOCTYIY 10 CTOPOHHBOI'0 CXOBHILA Media JaHUX

Bigomo, 110 BapTicCTh XOCTUHTY € 3HAUHOIO, OCOOJMBO KOJU MOTPIOEH BETUKHIA
pO3Mip CXOBWINA IJIsi MyJAbTHUMeRil. B Takux BUmMagkax MOIITLHO BHUKOPHUCTOBYBATH
CEPBICH, K1 I03BOJISTH OTPUMATH TaKe CXOBHIIE 32 MEHIITY BapTiCTh Ta 3 JIOJIATKOBUMU
nepeBaramu. OnuuM 3 Takux ceppiciB € Cloudinary.

Cloudinary Hazmae pileHHs I KEpyBaHHSA 300paK€HHAMH Ta BiJleo ISl BeO-
CalTiB 1 MOOUIbHUX 3aCTOCYHKIB, SIKE OXOILUTIOE 3aBaHTAXXCHHSI 300pakeHb 1 BIJEO, iX
30epiraHHs, MaHIMyJAL1I0, ONTUMI3AIlIO Ta TOCTaBKY.

3a nonomoroto Cloudinary MOoXkHA JI€TKO 3aBaHTa)KyBaTH 300pa’KeHHS Ta BIJEO B
XMapy Ta aBTOMAaTU3yBaTH PO3yMHI MAaHIMyJAIii 3 IIUMHA MeJia, HE BCTAHOBJIIOIOYHU
YKOIAHOTrOo 1HIIOro mporpamHoro 3abe3neudeHHd. [lotim Cloudinary minaBHO nepenae i
Memia-daiam uepes Mepexy mBHUIKOT 1ocTaBku KOHTEHTY CDN.

Kpim toro, Cloudinary mnpomonye komiuiekcHi APl Ta moxinuBocTi
aAMIHICTpYBaHHS, sIKI MOXHa JIETKO I1HTErpyBaTd 31 CBOiMH BeO Ta MOOUIBHUMU
3aCTOCYHKaMHU.

Cloudinary .NET SDK nagae mpocTi, ane BCEOCsIKHI MOKIUBOCTI 3aBaHTaKEHHS
300pakeHb 1 BiJieo, TpaHcopMallii, onTUMI3allii Ta TOCTABKH, SIKI MOKHA pealli3yBaTu
3a JIONOMOTOI0 KONy, SIKMH JIErKO 1HTEerpyeTbes 3 HasiBHOIO mporpamoro NET, sk e 1
OyJ10 3p00JIEHO B MOiil BEO-CUCTEMI.

Hagenenuii Hmxdae Mmeton Ha MoBi C# 3aBaHTaxKye 300paXeHHS B XMapy:
public ImageUploadResult Upload(ImageUploadParams parameters);

Knac ImageUploadParams BcTtaHoBitoe 300pa)keHHsS ISl 3aBAaHTAKEHHS 3
JOoNaTKOBUMHU TapameTpamu, a kiac ImageUploadResult nHamae pgecepianizoBany
BI/IMOBIb CEpBEpA.

Hampuknan, acMHXpOHHE 3aBaHTAKEHHS JIOKAJIBHOTO (aiiny 300pakeHHS Mij
Ha3BOIO "mypicture.jpg":
var uploadParams = new ImageUploadParams()

{
File = new FileDescription(@"mypicture.jpg")

}s
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Task<ImageUploadResult> imageUploadTask =
cloudinary.UploadAsync(uploadParams);
var uploadResult = await imageUploadTask;
Buxnuk 3aBanTaxerss noseprae 00’ ekt JSON 13 BMiCTOM, MOAIOHUM /10 TAKOTO:
RESPONSE (ImageUploadResult):
{
"public_id":"tquyfignxSbxcbsuproéa",
"version":1375302801,
"signature":"52ecf23eeb987b3bSa72fadadeS1blc7a1426a97",
"width":1920,
"height":1200,
"format":"jpg",
"resource type":"image",
"created at":"2017-07-31T20:33:21Z",
"bytes":737633,
"type":"upload",
"url": https://res.cloudinary.com/demo/image/upload/v1375302801/
tquyfignxSbxcbsuproéa.jpg",
"secure url":
"https://res.cloudinary.com/demo/image/upload/v1375302801/
tquyfignxSbxcbsupr6a.jpg"
b
Bapro 3BepHyTH 0c00MMBY yBaru Ha mojs secure url, Ta public_id, came 11 nBa
MOJIsi BUKOPUCTOBYIOTHCA JUISi OTPUMAaHHS 300paKe€HHS Ha CTOPOHI KJIIEHTCHKOI
YaCTHHH.
BucHoBku. OniricaHo BCTAHOBIICHHST KOMYHIKAIlil M)XK KIIIEHTCHKOIO Ta CEPBEPHOIO

YaCTHUHOIO PO3pOOIIIOBAHOT CUCTEMU. PO3ITISIHYTO MOKIIMB1 aJIbTEPHATHUBH Ta peaizallito

JIOCTYTY J10 CTOPOHHBOTO CXOBHIIA MeAia ¢aiiis [7].
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PO311JI 4 ITPOI'PAMHE 3ABE3IIEYEHHSA
4.1 Peastizanisi cepBepHoOl YaCTHHHU CUCTEMH

Po3pobnennit mpoext mnpencrarisie coboro Web API, skuit peanizye CRUD
(donarok B).

Web APl € cnocobom mnoOymnoBu mnporpamu ASP.NET, skuii crnemianbHO
nepeadauenuit s podotu B ctuii Representation State Transfer (REST). REST
apXiTeKTypa mepeadadae 3acTOCYBaHHS HACTYMHUX METOAiB abo TumiB 3anutie HTTP
st B3aemonii i3 cepsepom: GET, POST, PUT, DELETE.

Haiivactime REST-cTmib 0coOnuBO 3pyyHUN TpH CTBOPEHH! PI3HOMAHITHUX
Single Page Application, siki HepiKO BUKOPHUCTOBYIOTH criemiaibHi JavaScript-
¢dbperimBopku tuny Angular, React abo Vue.js. ITo cyti Web API € BeO-cnyx0010, 10
SAKOT MOXYTh 3BEpTaTHCS IHII MOPOrpaMu, SKI MOXYTh MPEACTABIATH Oyab-sSKYy
TEXHOJIOT1I0 Ta 1ardopmy.

BusnauenHst koHTposepa nounHaeTbes 3 arpudyrta ApiController, mo no3Bosnse
JI0JIaTh 10 KOHTpoJepa JesKy 0JaTKOBY (DYHKIIOHAJIbHICTh. AJie HACIpaBll BiH
HE00O0B’ I3KOBHI 711 poOOTH api-KoHTposepa [2].

B nanoMmy mnpoekTi peani3oBaHHWM 3aralbHANA KOHTPOJIEP 3 BHINE3TaJlaHUM
aTpulOyTOM, SIKUW HACIITYETHCA PO3POOJICHUMH KOHTposepamu (puc. 4.1).

C# BaseApiController.cs *

"api/[controller]"™)]
BaseApiController : C

Puc. 4.1. Ilpuknang nporpaMHOro KOy 3arajibHoro KOHTpoJiepa

JJist TaHOTO KOHTpoOJiepa BUBHAYEHUHN OJIMH 3arajibHUN MapuipyT

27



[Route("api/[controller]")]. ToOTo 3amicTs “controller”, Gyae BUKOPUCTOBYBATHCS
came TOi KOHTpoJIep, 10 SKOTO Oy/1IeMO 3BE€PTaTHUCh.
[Tpuknan koHTpoJsiepa “statistics”, 110 JO3BOJISIE OTPUMATU CTATUCTUKY KUJIBKOCTI

aBTOMOO1JTIB 3a X MapKOIO MPENCTaBICHO Ha puc. 4.2.

popularity

By(vehicle => vehicle.Manufacturer.

Puc. 4.2. Ilpuknan nporpaMHOTO KOy KOHTpoJsiepa “‘statistics”

Jlo €amHOTO METOMy KOHTpOJEpa 3aCTOCOBYETHCS CIICIiallbHUN aTpulyT
[HttpGet("statistics")], sikuii Bkazye, IKMil came THUII 3aITUTYy 0OpOOIATUMETHCS METOJIOM
GetCarsStatistics() 1 moBepTae y BIANOBIAb KIIEHTY NMEBHUM HaOIp AaHUX Yy BUIVISAIL
00’exta JSON.

3 iHmmx ocobiuBocteit mpoekty Web API ciix 3a3naunT BMicT kiacy Startup.
[lepmr 3a Bce, OCKUTBKH B IaHOMY BHUIIAJKy HE BHKOPHCTOBYIOTHCS MPEICTABICHHS, TO
nigkaroueHds: B metoai ConfigureServices() ceppiciB MVC, HeoOXigHUX Ajisi poOOTH
koHTposepiB Web API, 3xaiiicHioeThes 3a tonomororo merony services.AddControllers()

[Tin gac BukopucranHs mapuipytusaimii y meroni Configure() He BHU3HA4Ya€THCS
KOAHUX MapmpyTiB. PazomM 3 OHUM TpPOCTO BUKIHUKAETHCS METO]
endpoints.MapControllers(), sikuit 103BOJIsI€ 31CTABIATH 3aIUTU 3 KOHTposiepamu. Jleski
MapIIpyTH 3aAaF0THCS JIOKAJIBHO 3 TOTIOMOTOIO aTprOyTiB KOHTpOJIEpa.

Takox BaxaTuBHM MOMEHTOM € 3’enHaHHS 3 BJ[. B mpoekri me peanizoBaHo 3a
nonomororo ORM Entity Framework. ITanika Models BianoBingae 3a Mozeni TaOmuii, 10

NpUKJIaay BizbMeM Mozenb Tabnuui Car (puc. 4.3).
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Puc. 4.3. Ilpuknax nporpamuoro koxy tadmuii Car
KoncTpykTop mMozeneii nepeBipsie  KJ1acH, SSKUMU Kepye KOHTEKCT 1 BUKOPUCTOBYE
HaO1p mpaBu1 a00 yMOB, 11100 BU3HAYWTH, SK 111 KJIACH Ta BITHOCUHH OMKCYIOTh MOJICIIb,
1 51K 1151 Mozieib Mae BigoOpaxatucs y b1 (Jlogarok A).
Takox BaXJIMBUM MOMEHTOM € peaii3alis aBTOpHU3allli KOPHUCTYyBadiB.

AHAJIOT1YHO JI0 MTOIIepeaHB01 MOJIEITl, CTBOPEHA MOJIEIh KOpHUcTyBada (puc. 4.4).

Puc. 4.4. Ilpuxnaa nporpaMHOTO KOAY MOJIEJi KOPUCTyBaya
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B naniii momeni He CTBOPEHO S>KOJAHOIO TIOJs, ajieé BOHA HACIHIIyE Kiac
IdentityUser. 11s Mmonenb BukopuctoBye npocTip imeH Microsoft. AspNetCore.ldentity, B
SAKOMY B)K€ BU3HA4Y€H1 BCl MOTPi1OHI 3HAYEHHs JUIsl aBTeHTH(ikawuii. B nanomy BUDAAKYy,
BUKOPHUCTOBYIOThCs uiie Email Ta Password.

Knac wontekcty CarsContext nacmigye kiac IdentityDbContext<User>, mio

JTI03BOJIsSIE BU3HAYATH POJIi KOpUCTyBadiB ( puc. 4.5).

tions)

ilder builder)

Puc. 4.5. Tlpuxnag nporpaMHOro Koy pojei KOpUCTyBayiB.
Came metron OnModelCreating() Bukonye Buie3ramani aii. Ilicis goro B kiac

Startup nonaemo 3anexnictb AddldentityCore<User> (puc. 4.6).
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Puc. 4.6. IIpuknang nporpaMHOToO KOy JOJaBaHHS 3aJIEKHOCTI

Meton AddEntityFrameworkStores() BcTaHOBIIO€ THIT CXOBHIIA, sIKE Oyzie
BUKOPHCTOBYBATHUCH B Oi0mioremni Identity nyst 36epiranHs naHuX. Sk TUI CXOBHIIA TYT
BKa3Yy€ThCS KJIaC KOHTEKCTY AaHuX [8].

Cepsic AddAuthentication 1onae y mpoeKT aBTOpH3allit0 Ta BUKOHY€E BaJliIaIlit0

JWT Ttokeny, npo sikuii OyJio 3raaHo paHiIe.
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4.2. Peanizanist KJIi€HTCHbKOI YaCTHHH CHCTEMH

KiienTchka yactuHa cucteMu po3po0biieHa 3 BUkopucTaHnHs JavaScript 6i10mioTex
React, Material Ul  Ta Redux Toolkit ([lomarox b). TomoBHa cTOpiHKa CcUCTEeMU

300pakeHa Ha Ha pUCYHKY 4.7.

(@  CNHCOKABTOMOGAIB CTATHCTHKA MAHENE KEPYBAHHA

CoprysanHa BUPOGHMK
O 3anason 0 emw
O 8ia waiiewuso i 0 Aud
O siaw O opel

O 3a poxom suroromnew O Fie

O volkswagen

BMW i395

Pix Bmycxy: 1995

Cepepna BapricTs: 45000 §

nem

FIAT Doblo

VOLKSWAGEN Golf 6

Pix Bnyexy: 2010

P ®

Puc. 4.7. Burisa ronroBHOT CTOPIHKA CUCTEMU

Ha maniit cropiHili KOprcTyBadl MOXKYTh MEPENIIHYTH 1HGOPMAILIIIO PO KOKEH
aBTOMOO1JIb JaHOTO TOPTajy, IONEPEIHhO BIJCOPTYBABIIM ii 3a MHOT0 Ha3BOIO,
HAWHMKYOI 1 HAWBUINOIO IIHOIO, 3a 3POCTAaHHSAM 1 CHAaJaHHSIM POKY BHITYCKY Ta
Openmom. Ha 11i#t %e CTOPIHIII KOPUCTYBadl TAaKOXK MAlOTh MOXJIMBICTh JJOJJaBaTH MOJEI1
B CIIMCKH YITIOOJICHUX, HATUCHYBIIN Ha 1IKOHKY y BUIVISIAL cepaeuka.  [IporpaMuuii kof

11€1 CTOPIHKY MPEJICTaBICHO Ha puc. 4.8.
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<ThemeProvider theme={theme}>

<Router>

<Header mode={darkMode} setMode={setDarkMode} />

<Routes>

<Route path element={<HomePage />]

<Route path element={<StatisticsPage />
<Route path element={ /ateRoute
<Route path element=1<Profile />
</Route>
<Route path element={<PrivateRoute

<Route path element={<VehicleItems />

<Route path element={<Vehicle />}
<Route path element={<SignIn />)
<Route path element

</Routes>

</ThemeProvider>

Puc. 4.8. IIporpaMuuii Ko roJIOBHOI CTOPIHKU CUCTEMHU
barbkiBcbkuii enemenT <ThemeProvider> 6i6miorekn Material Ul go3Bosnse
3acTocyBatu TeMy mpoekty. Emement <Router> makera React Router Bimmomimae 3a
CTOPIHKY, SIKa TIOBUHHA B1I00paXkaTtuch [9].
ITepexin Ha CTOPIHKY ONHCY KOHKPETHOTO aBTOMOOuUIS (puc. 4.9) BUKOHYETHCS
HAaTUCKaHHSM KHONKM “‘JleTanbHiiie” Ha TOJOBHIN CTOpiHIN cucTemu. Ha it ctopiHii
KOPUCTYBaul MalTh MOXJIUBICTh TEPETIIHYTH OIKC, TEXHIYHI XapaKTEPUCTHKU Ta

BHUCJIOBUTH BJIaCHY AYMKY IIPO KOHKPCTHY MOACIIb.
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fm  CMMCOK ABTOMOBJIB CTATUCTMKA MAHENb KEPYBAHHS

Onuc

81994 poui Audi 100 (aKa BUpoGARNacs 3 1968 Poky), NIAAAECA Yeprosiit MonepHisauli | oTpUMas
1a3sy Audi AG, 32 NPUKNAZOM CTANM Ha KOHBeED B ToMy X poutl Audi A8 Ta Audi Ad. MpK UbOMY
aBTOMOGINb OTPHMAB HOBY FaMy ABMTYHIB | Aesii HOBI eneMeNTH Ky30Ba (hapw, pewiTky paaiatopa,
6amnepy, SMiHWNK BOPMY KOTa Ta MaIOHOK PELUITKY PajiaTopa, NepenHi NOKAXUMKY NOBOPOTY

iHAnY CBilt Konip 3 oua . 3aRui NiXTapi CTANW WHPLE (Ha Npaswit
uasits 3aMKoBa winuHa Haknaawi Giki MONAUHII 3uu3y RBepe,
«CywinbHMits NIArONIBHUK, IABUBCA AYGNED CHIHaNY NOBOPOTY Ha NepeaHiX KpUNaX, Ta in.), ane
nnatdopma C4 alcTanaca oMy B cnasok sla cTapol Audi 100, B¢ cTapl nepesary «wicTkas ageperna.
Cepen GeacymHiBHux nepesar Audi A6 NepUIOro NOKONIHHA MOXHA HA3BATH NPEKPACHO IPOBNEHHt
«Bi4HMit» Ky30B, BIAMiHHI ABUTYHH, @ TAKOX NPOCTY Ta CKAXEHO HAIHY NIABICKY, Ky MOXHA

10 260 & Hai cepsici. He MoXHa NpoiTh noBs Toit hak, ujo Audi
AUDI - A6 A6 OCHaLLYBa/M 3HAMEHNTOIO CHCTEMOR NOBHOTO NPUBOAY. Quattro. Audi A6 BUNYCKAETLCA 3
NOBHICTIO OLMHKOBAHMM Ky30BOM, 3 NEPEAHiM 260 NOBHIM (qUaLFO) NPUBOAOM, LIMPOKOK FaMOKD
(y Tomy umcni 3 ] i (13 npAaMUM

Tun ky3osa: Sedan RBHTYHIB, POSTAWOBAHWX IA0BX NONEPERY. 3 Ta nepenay
Yci npeAcTaBHuKy MORENsHOTO pRAY Audi A6/S6, WO NPOTPHMABCR Ha KOHBEEPI TPH POKH,
HAASBUNAHO PISHOMAHITH 13 Cepua 1995 PoLi 3'REUNACA CrIOPTMBHA NOBHONPHEIAHA Bepcin Audi
6 C4/4A. Ti 8iADianAIOTS QOAATKOBE EMBNEMKa Ha PewiTLi PaniaTopa, SHIKENa Ha 20 MM nocaaKa

Pik BurotoBnenus: 1995

Ky308a 3a PaxyHoK niaxaTol ninsicku, insHi NOKPHLIKN 225/50 ZR16 |
CepenHs puHKOBa BapTicTb: 45000 $ NerkocnnasHi ANCKM po3MIpOM 7.5J, TBepAIW CUAIHHA 13 0COBNHBO POIBUHYTOIO BI4HOIO NIATPHMKOIO
TinbKw WKIPOK. ABMTYHH it AiCTANKCA BIA s4 # 2,2-niTpoBMt 15 (AAN) i 200-

Bupo6Huk: 999 CHNbHUA 4,2-niTpoBui V8 (ABH) sia Audi V8.
06'em asurya: 3.0

MoTyxHicTb: 250 k/c

3anuwTe caiii KOMEHTap NPO Lei aBTOMO6INb

ASMLUMTY KOMEHTAP

@ AvonimHmii KopucTyBay
Maio Takuit aBTOMOGINb. HIKONW He MaB 3 HUM Npobnem.

2022-10-09

© IsaH Metposuy
36Mpalo KOWTYU Ha Taky MOAeNb.

2022-10-09

Puc. 4.9. Cropinka onrcy KOHKPETHOTO aBTOMOO1IIS

Jlnst mepexony Ha CTOPiHKY CTBOpeHHs akayHta (puc. 4.10) Ta aBropu3zauii
(puc. 4.11) moTpiOHO B MpaBOMYy BEpXHHOMY KyTi CTOPIHKM BUOpATH 1KOHKY aBaTapy.

[Ticnst uboro cranyTh HOCTYNHUMU omnuii “YBIATH Ta “3apeecTpyBarucs’.

(R  CMCOK ABTOMOENIE CTATUCTUKA

Sign up
I * Pawinin*
Emeitn*

Napons *

[ xouy oTpumysaTh crosiueHts.

SAPEECTPYBATMCH

v eac exe ¢ axayur? veiin

Puc. 4.10. IIpuxnan cTOpiHKU peecTpartii
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fm CMUCOK ABTOMOB/IB CTATUCTMKA .

Yeiitn

3apeecTpysaTucs

Signin
Emeitn
MNaponb

[J Remember me

Ule Hemae akayHTU? 3apeecTpyBaTUCA

Puc. 4.11. [Ipuknan cTopiHku aBTOpHU3aIlii

AJIMIHICTpaTOp MOXKE MEpersgaTy Ta peaaryBaTd OMUCH aBTOMOOLIIB 3 MaHel

KepyBaHHsI BUOOpoM eneMeHTa meHto “Tlanens kepyBanus’ (puc. 4.12).

(@  CMWCOK ABTOMOB/IB CTATUCTUKA TMAHE/b KEPYBAHHA ‘

Manufacturer Model Average price

Honda Civic 5000 Ve o
Mazda 6 30000 Vs [n}
Nissan Note 6500 Va u]
Opel Vectra 321 Ve o
Opel Vivaro 10000 Vd 1]
Toyota Corolla 12000 Vd g

+ MokasaHo 1-638 < o 2 >

Puc. 4.12. [Tanens kepyBaHHA

PenaryBanHs onucy aBToMO0O1IsI 3/11HCHIOETHCS HATUCKAHHSIM Ha 1KOHKY Y BUIJISII

OJIIBLISL, SIKa BIJJKpUBA€ HOBE BIKHO (puc. 4.13).
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fm  CrMCOK ABTOMOB/IIB CTATUCTUKA MAHESb KEPYBAHHSA .

Product Details

Mapka ‘
Byalb Nacka, BBAITL MapKy.
Mogens Ky30s
968 2-nBepHuUil cefaH
Pk 8pOSHULTES Cepeps apricTs
1975 500
o Moy
12 31
Onuc
Bya® nacka, R0GasTe onuC.
Drop image herel
Byab nacka, A06asTe GoTOrPaVID.

Puc. 4.13. BikHo penaryBaHHs OIUCY aBTOMOO1JIS

B npoMy BikHI nepeadayeHo Balilallio yCix MoJiB BBEACHHS.
BaxynBoro (yHKIIOHAIBHOK OCOOIMBICTIO PO3POOJICHOI CUCTEMH € MOXKJIUBICTh
nepersiAy MOMyAsPHOCTI MPEACTAaBICHUX TYT aBTOMOOLTIB (puc. 4.14).

=] CMUCOK ABTOMOBJTIB CTATUCTUKA TMAHEJIb KEPYBAHHSA ‘

[ ] BMWi395 [ ] Audi AB Opel Astra | Fiat Doblo
[ ] Volkswagen Golf 6

p

Ve

/
/

Puc. 4.14. BikHO CTOpPIHKH MOIYJIIPHOCTI aBTOMOOUTIB
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BucnoBku. PeanizoBaHo KJ'Ii€HTCI)Ky Ta CCPBCPHY YACTHHU CHCTCMH, OIIMCAHO

npotec ii podoTH Ta GYHKIIOHATBHICTb.
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BUCHOBKMH

B pesynbrari BUKOHAHHS KYypCOBOi poOoTH Oyj0 IMpOoaHaTi30BaHO MOXJIMBOCTI,
ak1 Hagae maargopma .NET 1151 po3poOKu 1HTENEKTYaaIbHUX CUCTEM.

BuxopuctoBytoun cepenosuiiie Rider, moBy mporpamyBanHsi C#, apXiTeKTypy
React ta CKBJl SQLite cripoekToBaHO Ta PO3POOJIEHO 1HTENEKTYaJbHY CHUCTEMY IS
nigoopy, MOPIBHSHHS Ta aHajli3y aBTOMOOLIBHOTO PUHKY B YKpaiHi, IO J03BOJISIE
KOpHUCTyBauaM TMepersaaaTtd 1HpopMalliro mpo Mojeiai aBTOMOOUIIB 1 3aJUIlaTH CBOi
KOMEHTapi Ta BIOmO0OaHHs 110710 HUX. Po3pobneHa crucreMa 03BOMISIE aAMIHICTPaTOpy

MOJIepYyBaTH 3aBaHTaXeHy 1Hdopmailito, 1o 30epiraerbes B b/I.
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JTOJIATKH
JIOIATOK A

Bba3a nanunx

BEGIN TRANSACTION;
CREATE TABLE IF NOT EXISTS " EFMigrationsHistory" (
"Migrationld" TEXT NOT NULL,
"ProductVersion" TEXT NOT NULL,
CONSTRAINT "PK__ EFMigrationsHistory" PRIMARY KEY("Migrationld")
);
CREATE TABLE IF NOT EXISTS "AspNetRoles" (
"Id" TEXT NOT NULL,
"Name" TEXT,
"NormalizedName" TEXT,
"ConcurrencyStamp" TEXT,
CONSTRAINT "PK_AspNetRoles" PRIMARY KEY("1d")
);
CREATE TABLE IF NOT EXISTS "AspNetUsers" (
"Id" TEXT NOT NULL,
"UserName" TEXT,
"NormalizedUserName" TEXT,
"Email" TEXT,
"NormalizedEmail" TEXT,
"EmailConfirmed" INTEGER NOT NULL,
"PasswordHash" TEXT,
"SecurityStamp" TEXT,
"ConcurrencyStamp" TEXT,
"PhoneNumber" TEXT,
"PhoneNumberConfirmed" INTEGER NOT NULL,
"TwoFactorEnabled" INTEGER NOT NULL,
"LockoutEnd" TEXT,
"LockoutEnabled" INTEGER NOT NULL,
"AccessFailedCount" INTEGER NOT NULL,
CONSTRAINT "PK_AspNetUsers" PRIMARY KEY/("Id")
);
CREATE TABLE IF NOT EXISTS "AspNetRoleClaims" (
"Id" INTEGER NOT NULL,
"Roleld" TEXT NOT NULL,
"ClaimType" TEXT,
"ClaimValue" TEXT,
CONSTRAINT "FK_AspNetRoleClaims_AspNetRoles Roleld" FOREIGN KEY("Roleld") REFERENCES "AspNetRoles"("1d") ON
DELETE CASCADE,
CONSTRAINT "PK_AspNetRoleClaims" PRIMARY KEY("Id" AUTOINCREMENT)
);
CREATE TABLE IF NOT EXISTS "AspNetUserClaims" (
"Id" INTEGER NOT NULL,
"Userld" TEXT NOT NULL,
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"ClaimType" TEXT,

"ClaimValue" TEXT,

CONSTRAINT "FK_AspNetUserClaims_AspNetUsers Userld" FOREIGN KEY("Userld") REFERENCES "AspNetUsers"("I1d") ON
DELETE CASCADE,

CONSTRAINT "PK_AspNetUserClaims" PRIMARY KEY("Id" AUTOINCREMENT)
);
CREATE TABLE IF NOT EXISTS "AspNetUserLogins" (

"LoginProvider" TEXT NOT NULL,

"ProviderKey" TEXT NOT NULL,

"ProviderDisplayName" TEXT,

"Userld" TEXT NOT NULL,

CONSTRAINT "FK_AspNetUserLogins AspNetUsers Userld" FOREIGN KEY("Userld") REFERENCES "AspNetUsers"("Id") ON
DELETE CASCADE,

CONSTRAINT "PK_AspNetUserLogins" PRIMARY KEY("LoginProvider","ProviderKey")
);
CREATE TABLE IF NOT EXISTS "AspNetUserRoles" (

"Userld" TEXT NOT NULL,

"Roleld" TEXT NOT NULL,

CONSTRAINT "FK_AspNetUserRoles AspNetRoles Roleld" FOREIGN KEY("Roleld") REFERENCES "AspNetRoles"("Id") ON
DELETE CASCADE,

CONSTRAINT "FK_AspNetUserRolesAspNetUsers Userld" FOREIGN KEY("Userld") REFERENCES "AspNetUsers"("Id") ON
DELETE CASCADE,

CONSTRAINT "PK_AspNetUserRoles" PRIMARY KEY("Userld","Roleld")
);
CREATE TABLE IF NOT EXISTS "AspNetUserTokens" (

"Userld" TEXT NOT NULL,

"LoginProvider" TEXT NOT NULL,

"Name" TEXT NOT NULL,

"Value" TEXT,

CONSTRAINT "FK_AspNetUserTokens AspNetUsers_Userld" FOREIGN KEY("Userld") REFERENCES "AspNetUsers"("Id") ON
DELETE CASCADE,

CONSTRAINT "PK_AspNetUserTokens" PRIMARY KEY("Userld","LoginProvider","Name")
);
CREATE TABLE IF NOT EXISTS "FavouritesCars" (

"Id" INTEGER NOT NULL,

"Carld" INTEGER,

"Userld" TEXT,

"CarModel" TEXT,

"Manufacturer" TEXT,

CONSTRAINT "FK_FavouritesCars AspNetUsers Userld" FOREIGN KEY("Userld") REFERENCES "AspNetUsers"("1d"),

CONSTRAINT "FK_FavouritesCars_Cars_Carld" FOREIGN KEY("Carld") REFERENCES "Cars"("Id"),

CONSTRAINT "PK_FavouritesCars" PRIMARY KEY("Id" AUTOINCREMENT)
);
CREATE TABLE IF NOT EXISTS "Comments" (

"Id" INTEGER NOT NULL,

"Body" TEXT,

"Carld" INTEGER,

"CreatedAt" TEXT NOT NULL,

"Userld" TEXT,
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"UserName" TEXT,

CONSTRAINT "FK_Comments_AspNetUsers_Userld" FOREIGN KEY("Userld") REFERENCES "AspNetUsers"("Id"),

CONSTRAINT "PK_Comments" PRIMARY KEY("Id" AUTOINCREMENT),

CONSTRAINT "FK_Comments Cars_Carld" FOREIGN KEY("Carld") REFERENCES "Cars"("1d")
)i
CREATE TABLE IF NOT EXISTS "Cars" (

"Id" INTEGER NOT NULL,

"AveragePrice" REAL NOT NULL,

"Description" TEXT,

"EngineDisplacement” TEXT,

"EngineHorsepower" INTEGER NOT NULL,

"Manufacturer" TEXT,

"Model" TEXT,

"PictureUrl" TEXT,

"Publicld" TEXT,

"QuantityInCountry" INTEGER NOT NULL,

"Type" TEXT,

"YearOfProduction" INTEGER NOT NULL,

CONSTRAINT "PK_Cars" PRIMARY KEY("Id" AUTOINCREMENT)
);
INSERT INTO " EFMigrationsHistory" VALUES ('20220330114817_InitialCreate','6.0.4');
INSERT INTO "__EFMigrationsHistory" VALUES ('20220407111429_IdentityAdded','6.0.4");
INSERT INTO "__EFMigrationsHistory" VALUES ('20220505151402_Publicld','6.0.4");
INSERT INTO " EFMigrationsHistory" VALUES ('20220926064951 CommentEntityAdded','6.0.4");
INSERT INTO " EFMigrationsHistory" VALUES ('20220929171455 FavouritesEntityAdded','6.0.4');
INSERT INTO " EFMigrationsHistory" VALUES ('20221030224123 AddCarModelToFavouritesDB','6.0.4");
INSERT INTO " EFMigrationsHistory" VALUES ('20221108175636_AddManufacturer','6.0.4");
INSERT INTO "__EFMigrationsHistory" VALUES ('20221108183521_AddCarld','6.0.4");
INSERT INTO " EFMigrationsHistory" VALUES ('20221109200829 AddUserToComments','6.0.4');
INSERT INTO "AspNetRoles" VALUES ('90062e10-8a3e-461b-9¢43-95db66e3ea2l’,'Member',  MEMBER','9fc6d5df-f319-4dbb-
a705-1bf0d5538916");
INSERT INTO "AspNetRoles" VALUES ('96df4dc4-dbcd-4d00-bdef-3285892207a7','Admin',] ADMIN','f001ca6e-56fb-4c86-abd8-
a74b7979b0d9");
INSERT INTO "AspNetUsers" VALUES ('c52115b9-b5d5-435e-
balc-8d5d4467ee91,'bob','BOB','bob@test.com', BOB@TEST.COM',0, AQAAAAEAACcQAAAAEBO4cROpF+wyxUNNweZopiNQ1
BIiSiExpIhj 1 w4fuK5uVVGIOAwv8UK6fynePKuvlg==""WOBZWKDYAXZZJB4EH4WUKJUWLCYMSAMYV','1d4793dd-7{83-491d-
9bf0-30bf6a10d8c¢7',NULL,0,0,NULL,1,0);
INSERT INTO "AspNetUsers" VALUES ('d3867778-23d8-4a1d-8¢00-
€21407beb564','admin',/ ADMIN','admin@test.com', ADMIN@TEST.COM',0,/ AQAAAAEAACcQAAAAEP7xBQagfINzgFcgEsVtSQR
6X0saRjIHISNPeaXJZGU70rwNmlv3TBgXO0RetmPWAew=="'7SESLGCNGYI16700XZDIKGSKNALEMWWVM','3f1a2755-3aad-4
042-95¢1-19fa3082eedf ,NULL,0,0,NULL,1,0);
INSERT INTO "AspNetUsers" VALUES ('d0e80c9b-de55-4842-
b85a-66610eefb90f,'Tvan',' TVAN', Ivan@gmail.com', TVAN@GMAIL.COM',0,/ AQAAAAEAACcQAAAAEF2iNp+bTImzArN/
0EOMkcgecOmmLwUPbQ4CRIyNX3jy+OflIZB1R016Fc3cThtOtwQ==","UY7LCFVIZXNHH7RF5DIOQT3VD6BBMGGE','25b76b3{-
6a2a-4928-bc9e-a619afl4cde6',NULL,0,0,NULL,1,0);
INSERT INTO "AspNetUsers" VALUES ('b75¢cd301-3el6-4dda-
baff-5ae27ecdc084','Petro','PETRO",'Petro@gmail.com', PETRO@GMAIL.COM',0,,AQAAAAEAACcQAAAAECFmsn8A7mbBAu36
YYSw4UPs04pSFIpCpDNnXC15WEOMnRILT4fov3Juy54WnD9Img==""4GTTBSRWIXEXHFXP4DE252NAJYQ2WFVN','fc50cd8a-
891-47b4-88f5-e2214¢21fb4d' ,NULL,0,0,NULL,1,0);
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INSERT INTO "AspNetUserRoles" VALUES ('d0e80c9b-de55-4842-b85a-66610eefb90f','90062e10-8a3e-461b-9¢43-95db66e3ea2l');
INSERT INTO "AspNetUserRoles" VALUES ('b75¢d301-3e16-4dda-b4ff-5ae27ecdc084','90062¢10-8a3e-461b-9¢43-95db66e3ea2l’);
INSERT INTO "FavouritesCars" VALUES (140,2,'0080ccef-716e-4871-b0e7-7bad39d00b2f','A6',' AUDI");

INSERT INTO "FavouritesCars" VALUES (141,1,'0080ccef-716e-4871-b0e7-7bad39d00b2f,'i395', BMW");

INSERT INTO "FavouritesCars" VALUES (142,8,'0080ccef-716e-4871-b0e7-7bad39d00b2f,'Doblo’, FIAT");

INSERT INTO "FavouritesCars" VALUES (143,6,'0080ccef-716e-4871-b0e7-7bad39d00b2f','Astra',)OPEL');

INSERT INTO "FavouritesCars" VALUES (144,9,'0080ccef-716e-4871-b0e7-7bad39d00b2f,'Golf 6',' VOLKSWAGEN ");

INSERT INTO "FavouritesCars" VALUES (146,6,'d3867778-23d8-4a1d-8e¢00-¢21407beb564',' Astra',  OPEL");

INSERT INTO "FavouritesCars" VALUES (147,8,'d3867778-23d8-4ald-8¢00-¢21407beb564','Doblo’,' FIAT");

INSERT INTO "FavouritesCars" VALUES (148,1,'d3867778-23d8-4ald-8¢00-e21407beb564','i395', BMW");

INSERT INTO "FavouritesCars" VALUES (149,10,'0080ccef-716e-4871-b0e7-7bad39d00b2f,'Vivaro',OPEL");

INSERT INTO "FavouritesCars" VALUES (150,10,'d3867778-23d8-4ald-8¢00-e21407beb564','Vivaro', OPEL"),

INSERT INTO "FavouritesCars" VALUES (151,14,'d3867778-23d8-4a1d-8e00-¢21407beb564','e-Golf', VOLKSWAGEN ');

INSERT INTO "FavouritesCars" VALUES (152,12,'c52115b9-b5d5-435e-balc-8d5d4467ee9f,'Fusion',,FORD");

INSERT INTO "FavouritesCars" VALUES (153,19,'c52115b9-b5d5-435¢e-balc-8d5d4467ee9f,'9",'LADA");

INSERT INTO "FavouritesCars" VALUES (154,19,'d3867778-23d8-4ald-8¢00-¢21407beb564','9",'LADA");

INSERT INTO "FavouritesCars" VALUES (155,19,'575¢d301-3e16-4dda-b4ff-5ae27ecdc084','9",'/LADA");

INSERT INTO "FavouritesCars" VALUES (156,16,'d3867778-23d8-4a1d-8e00-e21407beb564','428', BMW");

INSERT INTO "Comments" VALUES (15,'Lle npocto kocmoc!

',11,'2022-11-09 20:17:50.4340065',NULL,'Ivan');

INSERT INTO "Comments" VALUES (16,'Exonomna! Hikoin He 1aMaeTbest

',14,'2022-11-10 14:01:07.3742874',NULL,'bob");

INSERT INTO "Comments" VALUES (17,'Pakera’,2,'2022-11-10 14:02:45.5485267',NULL,'Petro');

INSERT INTO "Comments" VALUES (18, TIponaetbcs?

',2,'2022-11-10 14:02:54.5327993' NULL, Petro');

INSERT INTO "Cars" VALUES (2,10000.0,'B 1994 poui Audi 100 (sxa BupoGisizacst 3 1968 poky), migmaBcst 4eprosiii MopepHizamii i
orpumaB Ha3By Audi A6, 3a IPUKIIaZIOM CTaJIHM Ha KOHBeep B ToMy X poui Audi A8 ta Audi A4. [Ipu upoMy aBTOMOOLTE OTPUMAaB HOBY
raMy JABUTYHIB 1 JesiKi HOBI eJIeMEHTH Ky3oBa ((apw, pemliTKy pajiatopa, OamIepy, 3MiHIIH (OpMy KarloTa Ta MaJIOHOK PEIIiTKH
paniaropa, nepenHi MOKa>KYMKH IIOBOPOTY MEPEMIHHIIM CBiif KOJIp 3 JKOBTOTapsS90TO Ha MOJIOYHO-O1IHIA. 3aHi JTiXTapi cTany mupie (Ha
IpaBUil HaBiThb NEpeMICTUIIACS 3aMKOBa IIIMHA Oara)KHUKA). HAKJIaJHI OiYHI MOJIMHIM 3HU3Y ABEpeH, «CYLIIbHUID» MiAroJIiBHUK,
3"4BUBCS AyOJep CUTHATY ITOBOPOTY Ha IepeHiX KpHiax, Ta iH.), aye miargopma C4 micramacs oMy B cranok Bix crapoi Audi 100, Bci
cTapi mepeBaru «mricTka» 30eperia. Cepen 6e3cyMHiBHHX nepeBar Audi A6 mepIioro MoKoJiHHS MOXKHA HA3BaTH MPEKPAacHO 3po0IeHu
«BIYHHUI» Ky30B, BIAMIHHI JBUTYHH, a TakOX MPOCTY Ta CKaXCHO HAiifHy MiABICKY, SIKy MOXXHAa PEMOHTYBATH CaMOCTiiHO abo B

HalOmkdIoMy cepsici. He MoxxHa mpoiitu 1oB3 To# daxt, mo Audi A6 ocHalyBaii 3HAMEHUTOI0 CHCTEMOIO TOBHOTO TIprBoAy. Quattro.

Audi A6 BUIIyCKa€ThCs 3 MOBHICTIO OIIMHKOBAaHUM Ky30BOM, 3 EPEIHIM ab0o MOBHUM (quattro) MpHBOAOM, IIHPOKOIO TaMOI0 OEH3MHOBHX
(y ToMy 4mcli 3 TOABIMHMM HaJTyBOM) i Qu3enbHHX (13 HPSAMUM YHOPCKYBaHHSM) IBHTYHIB, PO3TAIIOBAHMX 3JOBX IIOINEpEny, 3
MEXaHIYHOIO Ta aBTOMAaTHYHOIO KOPOOKaMH Tepeaad.

VYei npencraBHUKE MoaenbHOTO psaay Audi A6/S6, 1m0 mpoTpuMaBcs Ha KOHBEEPI TPU POKH, HA/I3BUYAiHO pi3HOMaHITHI. [3 cepnus 1995
poui 3"sBUNAcs CopTHBHA NOBHONpUBiHA Bepcis Audi S6 C4/4A. i BinpisHsiors noaatkoBa eM6IeMKa Ha PEIiTI pajiiaTopa, 3HUKEHA
Ha 20 MM IocajKa Ky30Ba 3a paxXyHOK ITi[PKaToi O-CIIOPTHBHOMY ITiABICKH, HU3BKOMPOQieHI mokpumkH 225/50 ZR16 i nerkocruiaBHi
JCKU po3MipoMm 7,5], TBepaimii CHIIHHS i3 0COOIMBO PO3BHHYTOI OIYHOIO MiATPHUMKOIO TUIBKM MIKiporo. JBUTYHH 1# mictamucs Bix
nonepennuni S4: 230-cunpHui 2,2-nmitpoBuii IS5 (AAN) i 290-cunsuuit 4,2-nitpoBuii V8 (ABH) Bin Audi
vVs8.','3.0',250,"AUDI',"A6",'https://res.cloudinary.com/daclkkup2/image/upload/v1665058532/
hrmxpn6cj8foxcmpvbo4.webp','hrmxpn6cj8f6xcmpvbo4',999,'Sedan',1995);

INSERT INTO "Cars" VALUES (6,5000.0,'Onens Actpa','1.5',135,'OPEL",'Astra',https://res.cloudinary.com/daclkkup2/image/upload/
v1664890703/bjed2jgzorymsie8zkbw.jpg','bjed2jgzorymsie8zkbw',0,' XeTubex',2008);
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INSERT INTO "Cars" VALUES (8,4000.0,'Fiat Doblo (®iar /lo6m0) — KOMIAKTHUH (yproH, SKHHA NPEACTAaBISE ITaliHCHKUH
aBroBupoOHUK Fiat 3 2000 poxky. ','1.5',135,'FIAT",'Doblo','https://res.cloudinary.com/daclkkup2/image/upload/v1665060268/
kulootbsmpcz07g2wzat.jpg','’kulootbsmpcz07g2wzat',0,'@ypron',2007);

INSERT INTO "Cars" VALUES (9,7000.0,'Volkswagen Golf 6 — mocte moxominHs cimeiictBa Volkswagen Golf, skuii Oys
npexacraBneHnii Ha [lapu3pkoMy aBTOocanoHi B >k0BTHI 2008 poky. ABroMoOine 3i0panuii Ha mardopmi Volkswagen A5 (PQ35), sk i
fioro monepexnuk Volkswagen Golf 5. ','2.0',150,'VOLKSWAGEN ''Golf 6" 'https://res.cloudinary.com/daclkkup2/image/upload/
v1665060367/lucimd8v5szsledkfzaq.jpg', Tucimd8vSszsledkfzaq',0, Xetubex',2010);

INSERT INTO "Cars" VALUES (10,8000.0,TIpamtoiite eheKTHBHO Ta 3 MaWCTEPHICTIO CIIPaBKHBOro mpodecionana! MoxIHBICTh
CKJIQJIaTH CIIMHKU CHIIHb Ta MiAKIIOYaTH cMapTHOHH A0AAI0Th KOM(GOPTY Ta 3pyYHOCTI, a YUMAIIMi BAHTAXHUII NPOCTIp Ta HeaOusike
KOpPHCHE HaBaHTAXCHHSA CHPHUSIOTh mnpoxykrtuBHocTi. ','1.5',150,'OPEL','Vivaro', 'https://res.cloudinary.com/daclkkup2/image/upload/
v1668023826/rcyiodeempduv9bbrine.jpg','reyiodeempduv9bérine',0,'@ypron’,2009);

INSERT INTO "Cars" VALUES (11,15000.0,JIrokcoBuii koMmakTHHI KpocoBep HiMmenpkoi kommnanii BMW. X3 mepmoro mokomiHHS
po3pobinieHuii 1 BUMyLIeHHH CHibHO 3 Kommadiero Magna Steyr Ha 3aBoai B Ipane, ABcrpis. Jpyre mokoiiHHS KpocoBepa Oyio
npezacrasneHo B umHi 2010 poky, BUpoOHUIITBO aBTOMOO1s movanocs 1 BepecHs 2010 poky. 3a cranom Ha nuneHb 2010 poky y BCboMy
cBiTi Oymo npoxano 6mu3pko 600 000 exsemrurapie BMW X3.'.'3'.380,'BWM','X3'",'https://res.cloudinary.com/daclkkup2/image/upload/
v1668025045/alcqvj7aakmivImitfex.webp','alcqvj7aakmivimitfex',0,'Kpocosep',2014);

INSERT INTO "Cars" VALUES (12,11000.0,'Amepukancekuii Ford Fusion — cepenupopo3MipHuii aBTOMOOLNE, BUTOTOBJICHUH
komnaHielo Ford Motor Company nns purkiB [liBHiuHOi i, wacTkoBo, [liBgmennoi Amepukum 3 2005
poky.','2.5',175,'FORD"','Fusion','https://res.cloudinary.com/daclkkup2/image/upload/v1668025482/
hlalgaupbOuyf4lvjtlm.jpg','hlalgaupbOuyf4lvjtim',0,'Cenan',2015);

INSERT INTO "Cars" VALUES (13,1300.0,'Volkswagen Passat B7 — cbome mokosninHst aBToM001iB cimelicTBa Volkswagen Passat, sixe
Brepire Oyno mpencrasieHe 2 xoBTHA 2010 poky Ha Ilapmsskomy aBrocanoni. B Kurai monens HasmBaeTbess Volkswagen Magotan.
','1.8',180,'"VOLKSWAGEN ','Passat','https://res.cloudinary.com/daclkkup2/image/upload/v1668025697/
g2pgySyydgnuob3iookh.webp','g2pgySyydgnuob3iookh',0,'Cenan',2014);

INSERT INTO "Cars" VALUES (14,15000.0,'Volkswagen e-Golf (PonbkcBaren e-T'onbd) — nepeqaponpuBinamii xeTuoek kiaacy «C».
OmnosreHa enexrpudna Bepcis mogeni VW Golf. Ipesenranis aBToMo06ins mpoiiinia Ha aBrocanoHi B Jloc-Axmkenece B nmucronazni 2016
poky.','0',115,"VOLKSWAGEN ','e-Golf','https://res.cloudinary.com/daclkkup2/image/upload/v1668025811/
equOvxcxtj34z3nnoapm.webp','equOvxcxtj34z3nnoapm',0,' Xerubek',2015);

INSERT INTO "Cars" VALUES (16,17000.0,BMW 428i 2015 poxy npencrasisie co6oro 2-aBepHuid 4-MiCHHUI aBTOMOOLIb 3 Ky30BOM

KyTie, mornepeanukamu sikoro € cenanu 3 Cepii. OcHoBHUM KoHKypeHTOM BMW 428 Baxaetses Toyota Camry[1].

BMW 428i ocnautyersces 2,0-miTpoBuM 4-HUTIHAPOBUM ABUTYHOM, HOTYyXHicTI0 240 KiHchkuXx cuit. Yac posrony mo 100 km/rox ckiiazmae
5,7 cexyna. MakcuManbHa MIBHJIKICTb, SIKY 3aTHUN PO3BUHYTH aBTOMOO1JIb, JOPiBHIOE 250 KM/ToA. JIBUTYH aBTOMOOLIS MpAIIO€e B mMapi 3
6-CTYyIiHYaCTOI MEXaHIYHOK abo §8-CTYyHmiHYacTOK aBTOMATHYHOK KOpoOkoro mepemad[2]. ','2',258,'BMW','428' 'https://
res.cloudinary.com/daclkkup2/image/upload/v1668026165/yjktgyvdmdz6zwsmgqde.webp','yjktgyvdmdz6zwsmgqde',0,'Kymne',2015);
INSERT INTO "Cars" VALUES (17,70000.0, Bupo6uunreo Land Cruiser mepuroro mokomiHHg nodanocst B 1951 poui, aBTomMo0inb
HpecTaBisaB cobo010 moxiOHicTs uBiNEHOTO Kumna. Land Cruiser BumyckaBces sk KaOpioJieT, XapAToll, yHiBepcal 1 BaHTaXiBKa (IIiKarr).
HapnexHicTh 1 JOBroBiuHicTH aBTOMOOLIS 3aBOIOBaJIa HOTO BEIMYE3HY MOMYIAPHICT, 0COONMBO B ABCTpaiii, Ha bimkaeomy Cxoni Ta B
Adpui (crapi cepii) 3aBasku HeicHyIO4il paMi Ta IPUBOAY Ha BCiX 4OTHUPBOX Konecax. Toyota Tectye Land Cruiser B aBcTpamilichbkii
IMOWHI, BBA)KAIOYH, IO 1€ OfHE 3 HaMCKIAIHIINX YMOBH EKCIUIyaTalil, 3aBISKH MiclieBoMy penbedy i Temmeparypi. OCHOBHUMHU
KOHKYpEHTaMH BBaXkatoThcs aBToMo0ii Range Rover, Land Rover Discovery, Jeep Wrangler, Mitsubishi Pajero Sport i Nissan Patrol. B
Snonii Land Cruiser nmpogaeTbesi TUIBKU Yepe3 OUIEPChKY ceTh mia Ha3Boro Toyota Store.','4.5',259,'TOYOTA ','Land Cruiser','https://
res.cloudinary.com/daclkkup2/image/upload/v1668026440/
my813fpibxwxywd6zdiq.webp','my813fpibxwxywd6zdiq',0, Tlozannisixosuk',2017);

INSERT INTO "Cars" VALUES (18,11000.0,'Y €Bpomi Toyota nmo3unionysana Auris sik 3amiHy xet46exy Corolla, Toxi sik Bepcis ceqana
nponorxkyBaia Matu Tabmuuky Corolla. [Tounnarouu 3 momeni E210, Tabmuuka Auris Oyna MpUIHHEHA, a 3aMiCTh HEl BUKOPHCTOBYBAIACS

tabmaka Corolla, 3a BunsiTKOM TaliBanto, xe no s 2020 poky 30epiranacs Tabmmdaka Auris aist Bepcii XxeT40ex.
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Tinbku A7t HEpIIOro MOKOMiHHS po3kimHinmid Auris B SInownii otpumas Ha3By Toyota Blade. Auris npuiiinos Ha 3Miny Allex B fnonii Ta
Corolla RunX. Toyota ABcrpamisi Ta Toyota HoBa 3emanpist mpotucrosuin npomnosunism Toyota Japan NpHHHATH HOBY €BpOIEHCHKY
Ha3By Auris gns Corolla.','2',150,'TOYOTA ','Auris','https://res.cloudinary.com/daclkkup2/image/upload/v1668026552/
gemzm84xb I niphymslcv.webp','gemzm84xb 1niphymslcv',0,' Vuisepcain',2014);

INSERT INTO "Cars" VALUES (19,1200.0,/BA3-2109 «CymyTHUK» — paAsSHCBKHIA Ta POCIHCHKHUI IepeHpONpUBiAHIN aBTOMOOLIE 11
TpyNU MAJIOTO KJIACy 3 Ky30BOM THITy XeT4Oek. Po3poOeHwnii Ta cepiifHoO BUITycKaBcsi Ha BomsbpkoMy aBToMOOiTEHOMY 3aBoIi y 1987—
2004 poxkax. 3 2004 no xinus 2011 Bapiant BA3-21093 30upaBcst 3 MAIIMHOKOMITIECKTIB B YKpaiHi Ha 3aBoli «3A3». € n'"sITuaBepHOIO
moaucdikariero BA3-2108 B cimeiicti moneneit Jlaga «CymyTtauk».','1.2',140,'LADA",'9",'https://res.cloudinary.com/daclkkup2/image/
upload/v1668089256/ge88qnclijhrkcobftll.jpg','ge88qnclijhrkco6ftll’,0, Xetubex',2003);

CREATE INDEX IF NOT EXISTS "IX AspNetRoleClaims_Roleld" ON "AspNetRoleClaims" (

"Roleld"

)i

CREATE UNIQUE INDEX IF NOT EXISTS "RoleNameIndex" ON "AspNetRoles" (
"NormalizedName"

);

CREATE INDEX IF NOT EXISTS "IX_AspNetUserClaims_Userld" ON "AspNetUserClaims" (
"Userld"

);

CREATE INDEX IF NOT EXISTS "IX_AspNetUserLogins Userld" ON "AspNetUserLogins" (
"Userld"

);

CREATE INDEX IF NOT EXISTS "IX AspNetUserRoles Roleld" ON "AspNetUserRoles" (
"Roleld"

);

CREATE INDEX IF NOT EXISTS "Emaillndex" ON "AspNetUsers" (
"NormalizedEmail"

);

CREATE UNIQUE INDEX IF NOT EXISTS "UserNamelndex" ON "AspNetUsers" (
"NormalizedUserName"

);

CREATE INDEX IF NOT EXISTS "IX FavouritesCars_Carld" ON "FavouritesCars" (
"Carld"

)i

CREATE INDEX IF NOT EXISTS "IX FavouritesCars Userld" ON "FavouritesCars" (
"Userld"

)i

CREATE INDEX IF NOT EXISTS "IX Comments_Carld" ON "Comments" (
"Carld"

)i

CREATE INDEX IF NOT EXISTS "IX Comments_Userld" ON "Comments" (
"UserlId"

);

COMMIT;
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JTOJIATOK B

JIiCTHHT POrpaMHOro KOay

JIicTUHT KOy KIII€EHTCHKO1 YACTHHH

import React from "react";

import "./index.css";

import App from "./App";

import { CssBaseline } from "@mui/material";
import { store } from "./app/store";

import { Provider } from "react-redux";
import {createRoot} from "react-dom/client";

const container = document.getElementByld('root');
/| @ts-ignore
const root = createRoot(container);

root.render(
<React.StrictMode>
<CssBaseline />
<Provider store={store}>
< App />
</Provider>
</React.StrictMode>

)

import { ThemeProvider } from "@emotion/react";

import { Box, createTheme, experimental sx as sx } from "@mui/material";
import { useEffect, useState } from "react";

import Footer from "./components/Footer";

import Header from "./components/Header";

import HomePage from "./pages/HomePage";

import Vehicle from "./pages/Vehicle";

import { green, orange } from "@mui/material/colors";

import { BrowserRouter as Router, Routes, Route } from "react-router-dom";
import Account from "./pages/Profile";

import Favorite from "./pages/Favorite";

import Signln from "./pages/SignIn";

import SignUp from "./pages/SignUp";

import Profile from "./pages/Profile";

import PrivateRoute from "./components/PrivateRoute";
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import Vehicleltems from "./pages/dashboard/admin/VehicleListPage";
import {useSelector} from "react-redux";
import StatisticsPage from "./pages/StatisticsPage";

function App() {
const [darkMode, setDarkMode] = useState(false);
const paletteType = darkMode ? "dark" : "light";

const theme = createTheme({
palette: {
mode: paletteType,
// primary: {
// main: "#dd6555",
%,
v

IE]

b

return (
<ThemeProvider theme={theme}>
<Router>
<Box
sx={{

display: "flex",

flexDirection: "column",
minHeight: "100vh",

i
>

<Header mode={darkMode} setMode={setDarkMode} />

<Routes>
<Route path="/" element={<HomePage />} />
<Route path="/statistics" element={<StatisticsPage />} />
<Route path="/account" element={<PrivateRoute />}>

<Route path="/account" element={<Profile />} />
</Route>
<Route path="/account/vehicleList" element={<PrivateRoute />}>
<Route path="/account/vehicleList" element={<Vehicleltems />} />

</Route>
<Route path="/vehicle/:vehicleld" element={<Vehicle />} />
<Route path="/sign-in" element={<Signln />} />
<Route path="/sign-up" element={<SignUp />} />
</Routes>

<Footer />

</Box>
</Router>
</ThemeProvider>
)i
}

export default App;

const HomePage = () => {
return (
<Container maxWidth="1g">
<FiltersCard/>
<CarsList />

</Container>
);
b

export default HomePage;

const theme = createTheme();

export default function Signln() {
const location = useLocation();
const navigate = useNavigate();
const dispatch = useDispatch();
const {
register,
handleSubmit,



formState: { isSubmitting, errors, isValid },
} =useForm({ mode: "all" });

const submitForm = async (data: FieldValues) => {
await dispatch(login(data));
15

const auth = useSelector((state: RootState) => state.auth);
const { isLoading, isError, user } = auth;

useEffect(() => {
if (user) {
navigate("/account");

}, [navigate, user]);

// const handleSubmit = (event: React.FormEvent<HTMLFormElement>) => {
/I event.preventDefault();

/I dispatch(login({ username, password }));

b}

return (
<ThemeProvider theme={theme}>
<Container component="main" maxWidth="xs">
<CssBaseline />
<Box
sx={{

marginTop: 8,
display: "flex",
flexDirection: "column",
alignltems: "center",

1
>

<Avatar sx={{ m: 1, bgcolor: "secondary.main" } }>
<LockOutlinedIcon />
</Avatar>
<Typography component="h1" variant="h5">
Sign in
</Typography>
<Box
component="form"
onSubmit={handleSubmit(submitForm)}
noValidate
sx={{mt: 1 }}
>
<TextField
margin="normal"
// required
fullWidth
id="username"
label="Emetin"
autoComplete="username"
// autoFocus
{...register("username", { required: "Username is required." })}
error={!lerrors.username}
helperText={errors?.username?.message }
/>
<TextField
margin="normal"
// required
fullWidth
label="TIapons"
type="password"
id="password"
autoComplete="current-password"
{...register("password", { required: "Password is required." })}
error={!lerrors.username}
helperText={errors?.username?.message }
/>
<FormControlLabel
control={<Checkbox value="remember" color="primary" />}
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label="Remember me"
/>
<LoadingButton
/I color={theme.palette.primary.main}
disabled={!isValid}
loading={isSubmitting}
type="submit"
fullWidth
variant="contained"
sx={{mt: 3, mb: 2 }}
>
VBiitTi
</LoadingButton>
<Grid container>
{/* <Grid item xs>
<Link href="#" variant="body2">
Forgot password?
</Link>
</Grid> */}
<Grid item>
<Link
to={"/sign-up"}
// to={redirect ? */register?redirect=$ {redirect}" : "/register"}
// variant="body2"
>
{"ILle nemae axaynTu? 3apeecTpyBarucs" }
</Link>
</Grid>
</Grid>
</Box>
</Box>
</Container>
</ThemeProvider>
)i
}

const Vehiclea = () => {
const {vehicleld} = useParams();
const id = vehicleld ? parselnt(vehicleld) : 0;
const dispatch = useDispatch();

const classes = useStyles();

useEffect(() => {
dispatch(getCar(id));
}, [dispatch, id]);

const {car, isLoading, isSuccess} = useSelector(
( state: RootState ) => state.vehicleltems

)’

const {
manufacturer,
model,
description,
yearOfProduction,
averagePrice,
type,
quantityInCountry,
engineDisplacement,
engineHorsepower,
pictureUrl

} = car;

useEffect(() => {
§> [Ds

return !isLoading ? (
<Grid container className={classes.root} spacing={2}>
<QGrid container item xs={12} sm={7} direction={"column"}>
{/* <Grid item xs> */}
<Grid item mb={4}>



{/* <Box mb={2}> */}
<img className=/{classes.img} alt="product" src={pictureUrl || image}/>
{/* </Box> */}
</Grid>
<Q@rid item container xs>
<Paper className={classes.paper} elevation={1}>
<Typography gutterBottom
variant={'h6'}
className={classes.padding}
>
{manufacturer} - {model}
</Typography>
<Divider/>

<Typography
variant="body1"
gutterBottom
className={classes.padding}
>
Tum xy3oBa: {type}
</Typography>
<Divider/>
<Typography
variant="body1"
gutterBottom
className={classes.padding}
>
Pik Burorosienns: {yearOfProduction}
</Typography>
<Divider/>
<Typography
variant="body1"
gutterBottom
className={classes.padding}
>
Cepenus puHKOBa BapTicTh: {averagePrice} rpH
</Typography>
<Divider/>
<Typography
variant="body1"
gutterBottom
className={classes.padding}
>
Bupo6uuk: {quantityInCountry}
</Typography>
<Divider/>
<Typography
variant="body1"
gutterBottom
className={classes.padding}
>
O06'em nBuryna: {engineDisplacement}
</Typography>
<Divider/>
<Typography
variant="body1"
gutterBottom
className={classes.padding}
>
IoryxHicTs: {engineHorsepower} x/c
</Typography>
{/*<Divider />*/}
</Paper>
</Grid>
</Grid>
{/* </Grid> */}
<Grid item xs={12} sm={5}>
<Paper className={classes.paper}>
<Typography variant="h6" gutterBottom>
{"Omnuc"}
</Typography>



<Typography variant="body2" gutterBottom>
{description}
</Typography>
</Paper>

</Grid>
</Grid>

) (
<Grid container>
{/* justify="center" alignltems="center"> */}
<CircularProgress size={80}/>
</Grid>
);
S

export default Vehiclea;
const StatisticsPage = () => {
const dispatch = useDispatch();
// dispatch(getCarsStatistics());
/I @ts-ignore
const vehicleltems = useSelector(state => state.vehicleltems)
console.log(vehicleltems);

useEffect(() => {
dispatch(getCarsStatistics());
}» [dispatch]);

const data = {
labels: vehicleltems.carsStatistics?.popularity?.map(( vehicle: any ) => vehicle.manufacturer),
datasets: [

label: 'TlomynspHicTs',

data: vehicleltems.carsStatistics?.popularity?.map(( vehicle: any ) => vehicle.count),

backgroundColor: [
'rgba(255, 99, 132, 0.2)',
'rgba(54, 162, 235, 0.2)',
'rgba(255, 206, 86, 0.2)',
'rgba(75, 192, 192, 0.2),
'rgba(153, 102, 255, 0.2)',
'rgba(255, 159, 64, 0.2),

]9

borderColor: [
'rgba(255, 99, 132, 1),
'rgba(54, 162, 235, 1),
'rgba(255, 206, 86, 1)
'rgba(75, 192, 192, 1),
'rgba(153, 102, 255, 1),
'rgba(255, 159, 64, 1),

1

borderWidth: 1,

return (
<Container maxWidth="1g">

{vehicleltems &&
<Grid container justifyContent="center"
alignltems="center" spacing={2}>

<Grid item xs={8} md={6} spacing={2} alignltems="center">
<Pie data={data}/>
</Grid>

{/*<Grid item xs={8} md={6}>*/}
{/* <Line options={options} data={data2}/>*/}
{/*</Grid>*/}
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</Grid>
}

</Container>

)
}

export default StatisticsPage;

export const validationSchema = yup.object({
manufacturer: yup.string().required("Bbynp 1acka, BBemiTe Mapky."),
model: yup.string().required(),
description: yup.string().required("Byznp sacka, nobasre omuc."),
yearOfProduction: yup.number().required(),
averagePrice: yup.number().required("Byas sacka, BBeniTh cepeHio miny B $."),
type: yup.string().required(),
quantityInCountry: yup.number(),
engineDisplacement: yup.number().required().moreThan(1),
engineHorsepower: yup.number().required(),
file: yup.mixed().when("pictureUrl', {
is: (value: string) => !value,
then: yup.mixed().required("Byznp s1acka, nob6asre ororpadiro.")
1)
1)

const VehicleFormPage = ( {vehicle, cancelEdit}: Props ) => {
const dispatch = useDispatch();
const {control, reset, handleSubmit, watch, formState: {isDirty, isSubmitting, errors }} = useForm({
mode: 'all',
resolver: yupResolver<any>(validationSchema)

1)s
const watchFile = watch('file', null);

useEffect(() => {
if (vehicle && !watchFile && !isDirty) reset(vehicle);

return () => {
if (watchFile) URL.revokeObjectURL(watchFile.preview);

}, [vehicle, reset, watchFile, isDirty]);

const handleSubmitData = ( data: FieldValues ) => {
try {
if (vehicle) {
dispatch(updateCar(data));
} else {dispatch(createCar(data));

cancelEdit();
} catch (error) {
console.log(error)
}
H

return (
<Box component={Paper} sx={{p: 4}}>
<Typography variant="h4" gutterBottom sx={{mb: 4} }>
Product Details
</Typography>
<form onSubmit={handleSubmit(handleSubmitData)}>
<QGrid container spacing={3}>
<Grid item xs={12} sm={12}>
<AppTextInput control={control} name="manufacturer' label='Mapxka'/>
</Grid>
<Grid item xs={12} sm={6}>
<AppTextInput control={control} name="model' label="Mozens'/>
</Grid>
<Grid item xs={12} sm={6}>
<AppTextinput control={control} name="type' label="Ky308'/>
</Grid>
<Grid item xs={12} sm={6}>
<AppTextInput type="number' control={control} name="yearOfProduction' label='Pik BupoOHuIITBa'/>

52



</Grid>
<Grid item xs={12} sm={6}>
<AppTextInput type="number' control={control} name="averagePrice' label='Cepenns BapTicTp'/>
</Grid>
<Grid item xs={12} sm={6}>
<AppTextInput type="number' control={control} name='engineDisplacement' label="00'em"/>
</Grid>
<Grid item xs={12} sm={6}>
<AppTextInput type='number' control={control} name='engineHorsepower' label="TloTyxHicTs"/>
</Grid>
<Grid item xs={12}>
<AppTextInput multiline={true} rows={4} control={control} name='description' label='Omuc'/>
</Grid>
<Grid item xs={12}>
<Box display="flex' justifyContent="space-between' alignltems='center>
<AppDropzone control={control} name="file'/>
{watchFile ? (
<img src={watchFile.preview} alt="preview' style={{maxHeight: 200} } />
):(

<img src={vehicle?.pictureUrl} alt={vehicle?.manufacturer} style={{maxHeight: 200} }/>
)}

</Box>

</Grid>

</Grid>

<Box display="flex' justifyContent='space-between' sx={{mt: 3} }>
<Button onClick={cancelEdit} variant="contained' color="inherit">Cancel</Button>
<LoadingButton loading={isSubmitting} type='submit' variant='contained'

color="success™Submit</LoadingButton>
</Box>
</form>
</Box>
)i
¥

export default VehicleFormPage;

export default function StickyHeadTable() {
const dispatch = useDispatch();
const navigate = useNavigate();
const {cars, carUpdateLoading, isSuccess,vehicleParams, metaData } = useSelector(
(state: any) => state.vehicleltems

b}

const [editMode, setEditMode] = useState(false);
const [selectedVehicle, setSelectedVehicle] = useState<Vehicle | undefined>(undefined);
const [target, setTarget] = useState(0);

useEffect(() => {
dispatch(getCars());

}, [dispatch, isSuccess, carUpdateLoading, vehicleParams]);

const deleteClickHandler = async (id: number)=>{
setTarget(id);
dispatch(deleteCar(id));

H

const editClickHandler = (vehicle: Vehicle)=>{
setSelectedVehicle(vehicle);
setEditMode(true);

}

const [page, setPage] = React.useState(0);

const [rowsPerPage, setRowsPerPage] = React.useState(10);

const handleChangePage = (event: unknown, newPage: number) => {
setPage(newPage);

>

const handleChangeRowsPerPage = (event: React.ChangeEvent<HTMLInputElement>) => {
setRowsPerPage(+event.target.value);
setPage(0);
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}s

const cancelEdit =()=>{
if(selected Vehicle) setSelected Vehicle(undefined);
setEditMode(false);

}

if(editMode) return <VehicleFormPage vehicle={selectedVehicle} cancelEdit={cancelEdit}/>

if (carUpdateLoading) return (
<Box sx={{ display: 'flex' } }>
<CircularProgress />
</Box>

);

return (
<Paper sx={{ width: '100%', overflow: 'hidden' } }>
<TableContainer sx={{ maxHeight: '50%' } }>
<Table stickyHeader aria-label="sticky table">
<TableHead>
<TableRow>
{columns.map((column) => (
<TableCell
key={column.name}
align={column.align}
style={{ minWidth: column.minWidth } }
>
{column.label}
</TableCell>
)}
</TableRow>
</TableHead>
<TableBody>
{cars
.slice(page * rowsPerPage, page * rowsPerPage + rowsPerPage)
.map((car:any) => {
return (
<TableRow hover role="checkbox" tabIndex={-1}>
{columns.map((column) => {
/I @ts-ignore
const value = car[column.name];
return (
<TableCell key={column.name} align={column.align}>
{column.format && typeof value === 'number’
? column.format(value)
: value

{column.name == "delete" &&
<LoadingButton
loading={carUpdateLoading && target === car.id}
startlcon={<DeleteOutlinelcon />} color='error'
onClick={() => deleteClickHandler(car.id)}
/>
}
{column.name == "edit" && <IconButton onClick={()=>editClickHandler(car)}><Editlcon /></
IconButton>}
</TableCell>
)i
Bl
</TableRow>
)i
D}
</TableBody>
</Table>
</TableContainer>
<Grid container justifyContent={"space-between"} alignltems={"center"}>
<Grid item>
<IconButton onClick={() => setEditMode(true)}>
<AddIcon/>
</IconButton>
</Grid>
{metaData && <AppPagination metaData={metaData} /> }



</Grid>
</Paper>
);
}

export const useAuthStatus = () => {
const [loggedIn, setLoggedIn] = useState(false);
const [checkingStatus, setCheckingStatus] = useState(true);

const {user} = useSelector((state: RootState) => state.auth);

useEffect(() => {
if (user) {
setLoggedIn(true);
} else {
setLoggedIn(false);

setCheckingStatus(false);
}, [user]);

return { loggedIn, checkingStatus };

>

export interface VehicleState {
cars: Vehicle[];
car: Vehicle | {};
manufacturers: string[];
isError: boolean;
isSuccess: boolean;
isLoading: boolean;
isLoadingFilters: boolean;
vehiclesLoaded: boolean;
message: string;
error: {};
vehicleParams: VehicleParams
metaData: MetaData | null
carUpdateLoading: boolean
carsStatistics: [],

}

const initParams = () => ({
pageNumber: 1,
pageSize: 6,
orderBy: "name",
manufacturers: [],
isLoading: true,

nn

searchTerm: "",

P

const vehicleAdapter = createEntityAdapter<Vehicle>();

const getAppParams = ( vehicleParams: VehicleParams ) => {
const params = new URLSearchParams();
params.append('pageNumber’, vehicleParams.pageNumber.toString());
params.append('pageSize', vehicleParams.pageSize.toString());
params.append(‘'orderBy', vehicleParams.orderBy);
if (vehicleParams.searchTerm) params.append('searchTerm', vehicleParams.searchTerm);
if (vehicleParams.manufacturers.length > 0) params.append('manufacturers', vehicleParams.manufacturers.toString());
return params;

}

export const getCars = createAsyncThunk<Vehicle[], void, { state: RootState }>("cars/getAll",
async (_, thunkAPI ) => {

try {
/I @ts-ignore
const params = getAppParams(thunkAPI.getState().vehicleltems.vehicleParams);
// const token = thunk API.getState().auth.user.token;
const response = await vehicleService.getCars(params);
thunkAPI.dispatch(setMetaData(response.metaData))
return response.items

} catch (error) {
// const message =



/I (error.response && error.response.data && error.response.data.message) ||
/I error.message ||
/I error.toString();
// return thunkAPI.rejectWithValue(message);
}
1)s

export const getCarsStatistics = createAsyncThunk("cars/getCarsStatistics",
async (_, thunkAPI ) => {

try {
const response = await vehicleService.getCarsStatistics();
console.log(response);
return response

} catch (error) {
/I @ts-ignore
return thunkAPI.rejectWithValue(error.message);

}
1)s
export const getCar = createAsyncThunk(
"cars/get",
async ( vehicleld: number, thunkAPI: {} ) => {
try {

// const token = thunk API.getState().auth.user.token;

return await vehicleService.getCar(vehicleld);
} catch (error) {

// const message =

/I (error.response &&

/I error.response.data &&

/| error.response.data.message) ||

/| error.message ||

/I error.toString();

// return thunkAPI.rejectWithValue(message);
}

}
)

export const getFilters = createAsyncThunk(
"cars/fetchFilters",
async ( _, thunkAPI ) => {
try {
return vehicleService.getFilters();
} catch (error: any) {
return thunkAPIrejectWithValue({error: error.data});
H
}
);

function createFormData( item: any ) {
let formData = new FormData();
for (const key in item) {
formData.append(key, item[key])
H

return formData;

}

export const createCar = create AsyncThunk(
"cars/createCar",
async ( vehicle: FieldValues, thunkAPI ) => {
try {
/I @ts-ignore
const token = thunkAPI.getState().auth.user.token;

return await vehicleService.createCar(token, createFormData(vehicle))
} catch (error: any) {
return thunkAPI.rejectWithValue({error: error.data});
}
1)

export const updateCar = create AsyncThunk(
"cars/updateCar",
async ( vehicle: FieldValues, thunkAPI ) => {
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try {

/I @ts-ignore

const token = thunkAPI.getState().auth.user.token;

return await vehicleService.updateCar(token, createFormData(vehicle))
} catch (error: any) {

return thunkAPI.rejectWithValue({error: error.data});

}
1)

export const deleteCar = create AsyncThunk(
"cars/deleteCar",
async ( vehicleld: number, thunkAPI ) => {
try {
/I @ts-ignore
const token = thunkAPI.getState().auth.user.token;
return await vehicleService.deleteCar(token, vehicleld);
} catch (error: any) {
return thunkAPI.rejectWithValue({error: error.data});

}
1)

export const vehicleSlice = createSlice({
name: "vehicle",
initialState: vehicleAdapter.getlnitialState<VehicleState>({
cars: [],
car: {},
carUpdateLoading: false,
manufacturers: [],
isError: false,
isSuccess: false,
isLoading: false,
isLoadingFilters: false,
vehiclesLoaded: false,
message: "",
error: {},
vehicleParams: initParams(),
metaData: null,
carsStatistics: [],
})’
reducers: {
setAppParams: ( state, action ) => {
state.vehiclesLoaded = false;
state.vehicleParams = {...state.vehicleParams, ...action.payload, pageNumber: 1};
b
setPageNumber: ( state, action ) => {
state.vehiclesLoaded = false;
state.vehicleParams = {...state.vehicleParams, ...action.payload};
b
setMetaData: ( state, action ) => {
state.metaData = action.payload;

resetProductParams: ( state ) => {
state.vehicleParams = initParams();
b5
// setProduct: (state, action) => {
/I productsAdapter.upsertOne(state, action.payload);
// state.vehiclesLoaded = false;
%,
// removeProduct: (state, action) => {
/I productsAdapter.removeOne(state, action.payload);
/] state.vehiclesLoaded = false;
'}
}’
extraReducers: ( builder ) => {
builder
.addCase(getCars.pending, ( state ) => {
state.isLoading = true;

.addCase(getCars.fulfilled, ( state, action ) => {
state.isLoading = false;
state.isSuccess = true;
state.cars = action.payload;

b))
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.addCase(getCars.rejected, ( state, action: { payload: any } ) => {
state.isLoading = false;
state.isError = true;
state.message = action.payload;

1)s

builder

.addCase(getCar.pending, ( state ) => {
state.isLoading = true;

1)

.addCase(getCar.fulfilled, ( state, action ) => {
state.isLoading = false;
state.isSuccess = true;
state.car = action.payload;

1)

.addCase(getCar.rejected, ( state, action: { payload: any } ) => {
state.isLoading = false;
state.isError = true;
state.message = action.payload;

1)s

builder

.addCase(getFilters.pending, ( state ) => {
state.isLoadingFilters = true;

1)

.addCase(getFilters.fulfilled, ( state, action ) => {
state.isLoadingFilters = false;
state.isSuccess = true;
state.manufacturers = action.payload.manufacturers;

1)

.addCase(getFilters.rejected, ( state, action: { payload: any } ) => {
state.isLoadingFilters = false;
state.isError = true;
state.message = action.payload;

1)s

builder

.addCase(createCar.pending, ( state ) => {
state.carUpdateLoading = true;

1)

.addCase(createCar.fulfilled, ( state, action ) => {
state.carUpdateLoading = false;
state.isSuccess = true;

1)

.addCase(createCar.rejected, ( state, action: { payload: any } ) => {
state.carUpdateLoading = false;
state.isError = true;
state.message = action.payload;

1)

builder

.addCase(updateCar.pending, ( state ) => {
state.carUpdateLoading = true;

1)

.addCase(updateCar.fulfilled, ( state, action ) => {
state.carUpdateLoading = false;
state.isSuccess = true;

1)

.addCase(updateCar.rejected, ( state, action: { payload: any } ) => {
state.carUpdateLoading = false;
state.isError = true;
state.message = action.payload;

1)s

builder

.addCase(deleteCar.pending, ( state ) => {
state.carUpdateLoading = true;

1)

.addCase(deleteCar.fulfilled, ( state, action: any ) => {
state.cars = state.cars.filter(car => car.id !== action.payload.vehicleld);
state.isSuccess = true;
state.carUpdateLoading = false;

.addCase(deleteCar.rejected, ( state, action: { payload: any } ) => {
state.carUpdateLoading = false;
state.isError = true;
state.message = action.payload;



1
builder

.addCase(getCarsStatistics.pending, ( state ) => {
state.carUpdateLoading = true;

})

.addCase(getCarsStatistics.fulfilled, ( state, action: any ) => {
console.log("action:", action);
state.carsStatistics = action.payload;
state.isSuccess = true;

1)

.addCase(getCarsStatistics.rejected, ( state, action: { payload: any } ) => {
state.carUpdateLoading = false;
state.isError = true;
state.message = action.payload;

D

} 9
b

// Action creators are generated for each case reducer function
export const {setAppParams, setPageNumber, resetProductParams, setMetaData} = vehicleSlice.actions;

export default vehicleSlice.reducer;
const API_URL = "http://localhost:5000/api/Cars";

axios.interceptors.response.use(async response => {
const pagination = response.headers['pagination'];
if (pagination) {
response.data = new PaginatedResponse(response.data, JSON.parse(pagination));
return response;
}

return response;

b))

// axios.interceptors.response.use(async response=>{
/I const pagination = response.headers['pagination'];
//

/I console.log(pagination);

1/

// return response;

1}

// Get cars
const getCars = async ( params: URLSearchParams) => {
// const config = {
/I headers: {
/I Authorization: ‘Bearer ${token}",
I3,
1
const response = await axios.get(API_URL, {params});

return response.data;

5

const getCarsStatistics = async () => {
const response = await axios.get(API_URL+ "/statistics");

console.log(response.data);

return response.data;

}’

const getCar = async (carld: number) => {
// const config = {
/I headers: {
/I Authorization: ‘Bearer ${token}",
3,
s

const response = await axios.get(API_URL + */§{carld}");



return response.data;

}’

const getFilters = async () => {
const response = await axios.get(API_URL + "/filters");

return response.data;

}’

const createCar = async (token: string, data: FormData) => {
const response = await axios.post(API_URL, data, {
headers: {
Authorization: ‘Bearer $ {token}",
'Content-type': 'multipart/form-data'}

b
console.log(data);

return response;

}

const updateCar = async (token: string, data: FormData) =>{
const response = axios.put(API _URL, data, {
headers: {
Authorization: ‘Bearer $ {token}",
'Content-type': 'multipart/form-data'}

b))

return response;

}

const deleteCar = async (token: string, vehicleld: number) =>{

const response = axios.delete(
API_URL+ ‘/${vehicleld}", {
headers: { Authorization: ‘Bearer ${token} '}

s

return {response, vehicleld};

}

const vehicleService = {

getCars,

getCar,

getFilters,

updateCar,

createCar,

deleteCar,
getCarsStatistics

} 2
export default vehicleService;

export interface Vehicle{
id: number;
manufacturer: string;
model: string;
description: string;
yearOfProduction: number;
averagePrice: number;
type: string;
quantityInCountry: number | null;
engineDisplacement: number;
engineHorsepower: number;
pictureUrl: string

}

export interface VehicleParams {
orderBy: string;
searchTerm?: string;
manufacturers: string[];
pageNumber: number;
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pageSize: number;
isLoading: boolean;

}

export interface User {
email: string;
token: string;
// basket?: Basket;
roles?: string[];

}

export interface MetaData {
currentPage: number;
totalPages: number;
pageSize: number;
totalCount: number;

}

export class PaginatedResponse<T> {
items: T;
metaData: MetaData;

constructor(items: T, metaData: MetaData) {
this.items = items;
this.metaData = metaData;

H
}

import axios, { AxiosError, AxiosResponse } from "axios";
import { toast } from "react-toastify";

const responseBody = (response: AxiosResponse) => response.data;

const requests = {

get: (url: string, params?: URLSearchParams) => axios.get(url, {params}).then(responseBody),

post: (url: string, body: {})=> axios.post(url, body).then(responseBody),
put: (url: string, body: {}) => axios.put(url, body).then(responseBody),
delete: (url: string) => axios.delete(url).then(responseBody),
postForm: (url: string, data: FormData) => axios.post(url, data, {
headers: {'Content-type': 'multipart/form-data'}
})-then(responseBody),
putForm: (url: string, data: FormData) => axios.put(url, data, {
headers: {'Content-type': 'multipart/form-data'}
})-then(responseBody)

const Account = {
login: (values: any) => requests.post(‘account/login’, values),
register: (values: any) => requests.post(‘account/register', values),
currentUser: () => requests.get('account/currentUser"),
fetchAddress: () => requests.get('account/savedAddress')

}

const TestErrors = {
getd400Error: () => requests.get('buggy/bad-request’),
get401Error: () => requests.get('buggy/unauthorised'),
get404Error: () => requests.get('buggy/not-found'),
get500Error: () => requests.get('buggy/server-error'),
getValidationError: () => requests.get('buggy/validation-error'),

}

const agent = {
TestErrors,
Account,

}

export default agent;

import { UploadFile } from '@mui/icons-material';

import { FormControl, FormHelperText, Typography } from '@mui/material’;
import { useCallback } from 'react’

import { useDropzone } from 'react-dropzone'
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import { useController, UseControllerProps } from 'react-hook-form'
interface Props extends UseControllerProps { }

export default function AppDropzone(props: Props) {
const { fieldState, field } = useController({ ...props, defaultValue: null });

const dzStyles = {
display: 'flex',
border: 'dashed 3px #eee',
borderColor: '#eee',
borderRadius: 'Spx/,
paddingTop: '30px’,
alignltems: 'center’,
height: 200,
width: 500

b

const dzActive = {

borderColor: 'green’
v
i

const onDrop = useCallback(acceptedFiles => {
acceptedFiles[0] = Object.assign(acceptedFiles[0],
{preview: URL.createObjectURL(acceptedFiles[0])});
field.onChange(acceptedFiles[0]);
}, [field])
const { getRootProps, getInputProps, isDragActive } = useDropzone({ onDrop })

return (
<div {...getRootProps()}>
<FormControl error={!!fieldState.error} style={isDragActive ? {...dzStyles, ...dzActive} : dzStyles}>
<input {...getInputProps()} />
<UploadFile sx={{fontSize: '100px'} } />
<Typography variant='h4">Drop image here</Typography>
<FormHelperText>{fieldState.error?.message } </FormHelperText>
</FormControl>
</div>

)

import { TextField } from "@mui/material";
import { useController, UseControllerProps } from "react-hook-form";

interface Props extends UseControllerProps {
label: string;
multiline?: boolean;
rows?: number;
type?: string;

}

export default function AppTextInput(props: Props) {
const {fieldState, field} = useController({...props, defaultValue: "})
return (
<TextField
{...props}
{...field}
multiline={props.multiline}
rows={props.rows}
type={props.type}
fullWidth
variant="outlined'
error={!!fieldState.error}
helperText={fieldState.error?. message}
/>
)
}
import { FormControl, InputLabel, Select, Menultem, FormHelperText } from "@mui/material";
import { useController, UseControllerProps } from "react-hook-form";

interface Props extends UseControllerProps {
label: string;
items: string[];
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}

export default function AppSelectList(props: Props) {
const { fieldState, field } = useController({ ...props, defaultValue: " });
return (
<FormControl fullWidth error={!!fieldState.error}>
<InputLabel>{props.label} </InputLabel>
<Select
value={field.value}
label={props.label}
onChange={field.onChange}
>
{props.items.map((item, index) => (
<Menultem key={index} value={item}>{item}</Menultem>
)}
</Select>
<FormHelperText>{fieldState.error?.message } </FormHelperText>
</FormControl>
)
}
import { Typography, Pagination } from "@mui/material";
import { Box } from "@mui/system";
import { MetaData } from "../app/models/pagination";
import {useDispatch} from "react-redux";
import {setPageNumber} from "../features/vehicles/vehicleSlice";

interface Props {
metaData: MetaData;
// onPageChange: (page: number) => void;

}

export default function AppPagination({metaData}: Props) {
const {currentPage, totalCount, totalPages, pageSize} = metaData;
const dispatch = useDispatch();;

function handlePageChange( number: number) {
dispatch(setPageNumber({pageNumber: number}))
H

return (
<Box display="flex' justifyContent="space-between' alignltems='center' p={2}>
<Typography>
IMokazano {(currentPage-1)*pageSize+1}-
{currentPage*pageSize > totalCount
? totalCount
: currentPage*pageSize} 3 {totalCount}
</Typography>
<Pagination
color='secondary’
size="large'
count={totalPages}
page={currentPage}
onChange={(e, page) => handlePageChange(page)}
/>
</Box>
)
}
import { useDispatch, useSelector } from "react-redux";
import {Vehicle, VehicleParams} from "../app/models/vehicleModel";
import ItemCard from "./ItemCard";
import CircularProgress from "@mui/material/CircularProgress";
import { useEffect } from "react";
import { getCars, getFilters} from "../features/vehicles/vehicleSlice";
import {MetaData} from "../app/models/pagination”;
import AppPagination from "./AppPagination";
import {setPageNumber} from "../features/vehicles/vehicleSlice";

interface RootState {
vehicleltems: {
cars: Vehicle[];
isLoading: boolean;
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isSuccess: boolean;
vehicleParams: VehicleParams;
metaData: MetaData

}9

// interface Props {
/I cars: Carl[];
/'Y

// const CarsList = ({ cars }: Props) => {
const CarsList = () => {
const dispatch = useDispatch();

const { cars, isLoading, isSuccess,vehicleParams, metaData } = useSelector(
(state: RootState) => state.vehicleltems

)i

useEffect(() => {
dispatch(getCars());
dispatch(getFilters());

}, [dispatch, vehicleParams]);

return (
<
<
{isLoading ? (
<CircularProgress />
) (
cars.map((car) => <ItemCard key={car.id} item={car} />)

)}

</>

{metaData && <AppPagination metaData={metaData} /> }
</>
);
55

export default CarsList;

import { FormGroup, FormControlLabel, Checkbox } from "@mui/material";
import { useState } from "react";

interface Props {
items: string[];
checked?: string[];
onChange: (items: string[]) => void,;

}

export default function CheckboxButtons({items, checked, onChange}: Props) {

const [checkedItems, setCheckedItems] = useState(checked || []);

function handleChecked(value: string) {

const currentlndex = checkedltems.findIndex(item => item === value);
let newChecked: string[] =[];
if (currentIndex === -1) newChecked = [...checkedltems, value];

else newChecked = checkedItems.filter(item => item !== value);
setCheckedItems(newChecked);
onChange(newChecked);

H

return (
<FormGroup>
{items.map(item => (
<FormControlLabel
control={<Checkbox
checked={checkedltems.indexOf(item) !== -1}
onClick={() => handleChecked(item)}

/>}

label={item}

key={item}
/>

N}
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</FormGroup>
)
H

import {Grid, Paper, TextField, Typography} from '@mui/material’;
import React from 'react’;

import RadioButtonGroup from "./RadioButtonGroup";

import {types} from "util";

import CheckboxButtons from './CheckboxButtons';

import AppPagination from './AppPagination'

import {useDispatch, useSelector} from "react-redux";

import {Vehicle, VehicleParams} from "../app/models/vehicleModel";
import {setAppParams} from "../features/vehicles/vehicleSlice";

const sortOptions = [
{value: "name", label: "3a Ha3Bo10"},
{value: "priceDesc", label: "Bing noctynaimmx"},
{value: "pricelnc", label: "Bix nopoxuux"},
{value: "yearDesc", label: "3a pokom BuroroBnenss"},

]

interface RootState {
vehicleltems: VehicleParams,

}

const FiltersCard = () => {
const dispatch = useDispatch();

let {
orderBy,
pageSize,
pageNumber,
searchTerm,
manufacturers,
isLoading
} = useSelector(( state: RootState ) => state.vehicleltems)
return (
<Q@rid container spacing={2}>
<QGrid item xs={6}>
<Typography variant={'h6'}>
CoptyBanHs
</Typography>
<Paper sx={{mb: 2, p: 2} }>
<RadioButtonGroup
selectedValue={orderBy}
options={sortOptions}
onChange={( e ) => dispatch(setAppParams({orderBy: e.target.value}))}
/>
</Paper>
</Grid>

<QGrid item xs={6}>
<Typography variant={'"h6'}>
Bupobuuk
</Typography>
<Paper sx={{mb: 2, p: 2} }>
<CheckboxButtons
items={manufacturers}
checked={manufacturers}

onChange={( items: string[] ) => dispatch(setAppParams({manufacturers: items}))}

/>
</Paper>
</Grid>
</Grid>
)i
¥

export default FiltersCard;
import {

Box,
Container,
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ContainerProps,

styled,

experimental sx as sx,

Typography,
} from "@mui/material";
import { Link } from "react-router-dom";
import React from "react";

interface Props {
mode: boolean;
setMode: (mode: boolean) => void;

}

function Copyright(props: any) {
return (

<Typography
variant="body2"
color="text.secondary"
align="center"
{...props}

>
{"Copyright © "}

<Link color="inherit" to="/">
Course project
</Link>
{"-"
{new Date().getFullYear()}
{ " . " }
</Typography>

s

}

const StyledFooter = styled("footer")(({ theme }) =>
sx({
color: () =>
theme.palette.mode === "dark"
? theme.palette.text.primary
: theme.palette.primary.contrastText,
backgroundColor: () =>
theme.palette.mode === "dark" ? "#272727" : theme.palette.primary.main,
padding: theme.spacing(2.5),
// position: "fixed",
left: 0,
bottom: 0,
right: 0,
marginTop: "auto",
1)

s

const StyledContainer = styled(Container)<ContainerProps>({
display: "flex",
justifyContent: "center",

1

const Footer = () => {
return (
<StyledFooter>
<StyledContainer>
<Copyright />
</StyledContainer>
</StyledFooter>
)i
15

export default Footer;

import * as React from "react";

import AppBar from "@mui/material/ AppBar";
import Box from "@mui/material/Box";

import Toolbar from "@mui/material/Toolbar";
import IconButton from "@mui/material/IconButton";
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import Typography from "@mui/material/Typography";

import Menu from "@mui/material/Menu";

import Menulcon from "@mui/icons-material/Menu";

import Container from "@mui/material/Container";

import Avatar from "@mui/material/Avatar";

import Button from "@mui/material/Button";

import Tooltip from "@mui/material/Tooltip";

import Menultem from "@mui/material/Menultem";

import DirectionsCarlcon from '@mui/icons-material/DirectionsCar';
import LightModelcon from "@mui/icons-material/LightMode";
import DarkModelcon from "@mui/icons-material/DarkMode";
import {useNavigate} from "react-router-dom";

import {useDispatch, useSelector} from "react-redux";

import {RootState} from "../app/store";

import {logout} from "../features/auth/authSlice";

import ProductSearch from "./ProductSearch";

interface Props {
mode: boolean;
setMode: ( mode: boolean ) => void;

}

const Header = ( {mode, setMode}: Props ) => {
const navigate = useNavigate();
const dispatch = useDispatch();

const {user: email} = useSelector(( state: RootState ) => state.auth);

const mainPageHandler = () => navigate("/");

const controlPanelHandler = () => navigate("/account/vehicleList");
const signlnHandler = () => navigate("/sign-in");

const signUpHandler = () => navigate("/sign-up");

const profileHandler = () => navigate("/account");

const statisticsHandler = () => navigate("/statistics");

const productsHandler = () => navigate("/edit/products");

const logoutHandler = () => dispatch(logout());

const settings = [

id: 1,
name: "Profile",
handleClick: profileHandler,
1
{
id: 2,
name: "Dashboard",
handleClick: profileHandler,

s

id: 3,
name: "Logout",
handleClick: logoutHandler,
}’
L

const settings2 = [

id: 1,
name: "YBidTH",
handleClick: signInHandler,
5>
{
id: 2,
name: "3apeectpyBarucs",
handleClick: signUpHandler,

b

L

const [anchorEINav, setAnchorEINav] = React.useState<null | HTMLElement>(
null

);

const [anchorElUser, setAnchorElUser] = React.useState<null | HTMLElement>(
null
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);

const handleOpenNavMenu = ( event: React.MouseEvent<HTMLElement> ) => {
setAnchorEINav(event.currentTarget);

15
const handleOpenUserMenu = ( event: React. MouseEvent<HTMLElement> ) => {
setAnchorElUser(event.currentTarget);

}

const handleCloseNavMenu = () => {
setAnchorEINav(null);

E

const handleCloseUserMenu = () => {
setAnchorElUser(null);

}

return (
<AppBar
position="static"
sx={{
marginBottom: 2,

i

>
<Container max Width="x1">
<Toolbar disableGutters>
<Typography
variant="h6"
noWrap
component="div"
sx={{mr: 2, display: {xs: "none", md: "flex"}}}
>
<DirectionsCarlcon/>
</Typography>

<Box sx={{flexGrow: 1, display: {xs: "flex", md: "none"}}}>
<IconButton
size="large"
aria-label="account of current user"
aria-controls="menu-appbar"
aria-haspopup="true"
onClick={handleOpenNavMenu}
color="inherit"
>
<Menulcon/>
</IconButton>
<Menu
id="menu-appbar"
anchorEl={anchorEINav}
anchorOrigin={{
vertical: "bottom",
horizontal: "left",
3
keepMounted
transformOrigin={ {
vertical: "top",
horizontal: "left",
3
open={Boolean(anchorEINav)}
onClose={handleCloseNavMenu}
sx={{
display: {xs: "block", md: "none"},

3

<Menultem onClick={mainPageHandler}>

<Typography textAlign="center">All cars</Typography>
</Menultem>
<Menultem onClick={statisticsHandler}>

<Typography textAlign="center">Favorite</Typography>
</Menultem>
<Menultem onClick={controlPanelHandler}>

<Typography textAlign="center">Ilanens xepyBanusa</Typography>
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</Menultem>
</Menu>
</Box>
<Typography
variant="h6"
noWrap
component="div"
sx={{flexGrow: 1, display: {xs: "flex", md: "none"}}}
>
<DirectionsCarlcon/>
</Typography>
<Box sx={{
flexGrow: 1,
display: {xs: "none", md: "flex"}
1>
<Button
/l key={1}
onClick={mainPageHandler}
sx={{my: 2, color: "white", display: "block"}}
>
Cnucok aBToMo0IiB
</Button>
<Button
/I key={2}
onClick={statisticsHandler}
sx={{my: 2, color: "white", display: "block"}}
>
Crarucruka
</Button>
{email.email === "admin@test.com" &&
<Button
/' key={3}
onClick={controlPanelHandler}
sx={{my: 2, color: "white", display: "block"}}
>
Ilanens kepyBaHHS
</Button>

}

</Box>
<ProductSearch/>

<Box sx={{flexGrow: 0} }>
<IconButton onClick={() => setMode(!mode)}>
{mode ? <DarkModelcon/> : <LightModelcon/>}
</IconButton>

<Tooltip title="Open settings">
<IconButton onClick={handleOpenUserMenu} sx={{p: 0} }>
<Avatar alt="Remy Sharp" src="/static/images/avatar/2.jpg"/>
</IconButton>
</Tooltip>
<Menu
sx={{mt: "45px"}}
id="menu-appbar"
anchorEl={anchorElUser}
anchorOrigin={{
vertical: "top",
horizontal: "right",
1
keepMounted
transformOrigin={ {
vertical: "top",
horizontal: "right",
1
open={Boolean(anchorElUser)}
onClose={handleCloseUserMenu}
>
{email
? settings.map(( setting ) => (
<Menultem key={setting.id} onClick={setting.handleClick}>
<Typography textAlign="center">{setting.name}</Typography>



</Menultem>
)
: settings2.map(( setting ) => (
<Menultem key={setting.id} onClick={setting.handleClick}>
<Typography textAlign="center">{setting.name}</Typography>
</Menultem>
)}
</Menu>
</Box>
</Toolbar>
</Container>
</AppBar>
15
export default Header;

import { Box, Paper, Grid, Typography, Button } from "@mui/material";
import React from "react";

import { useNavigate } from "react-router-dom";

// @ts-ignore

import BMWimg from "../imgs/BMWM3.png";

import { Vehicle } from "../app/models/vehicleModel";

interface Props {
item: Vehicle;

}

const [temCard = ({ item }: Props) => {

const {
id,
manufacturer,
model,
description,
yearOfProduction,
averagePrice,
typea
quantityInCountry,
engineDisplacement,
engineHorsepower,
pictureUrl

} = item;

let navigate = useNavigate();

return (
<Box mb={2}>
<Paper
elevation={1}
sx={{
backgroundColor: (theme) =>
theme.palette.mode === "dark" ? "#1A2027" : "#{{t",
overflow: "hidden",

i
>

<Grid container>
<QGrid item xs={4}>
<Box
component={"img" }
sx={{
maxWidth: "sm",
width: "100%",
height: "100%",
+
src={pictureUrl || BMWimg}
/>
</Grid>

<Grid item container xs={8}>
<Grid
item
container
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xs={12}

p={3}

direction={"column"}

justifyContent={"space-between" }
>

<Typography variant="h6">

{manufacturer} - {model}
</Typography>

<Typography
variant="body1"
paragraph
gutterBottom
align="left"
sx={{

display: "block",

1

>

{description}
</Typography>

<Grid item>
<Button
variant="outlined"
onClick={() => navigate('/vehicle/$ {id} ")}
>
JletanbHirnie
</Button>
</Grid>
</Grid>
</Grid>
</Grid>
</Paper>
</Box>
);
35

export default ItemCard;

import React from "react";

import { Navigate, Outlet } from "react-router-dom";

import { useAuthStatus } from "../hooks/useAuthStatus";

import CircularProgress from "@mui/material/CircularProgress";
import { Box } from "@mui/material";

const PrivateRoute = () => {
const { loggedIn, checkingStatus } = useAuthStatus();

if (checkingStatus) {
return (
<Box sx={{ display: "flex" } }>
<CircularProgress />
</Box>
)i
H

return loggedIn ? <Outlet /> : <Navigate to={"/sign-in"} />;

>

export default PrivateRoute;

import {debounce, InputBase, TextField} from "@mui/material";
import { useState } from "react";

import {useDispatch, useSelector} from "react-redux";

import {setAppParams} from "../features/vehicles/vehicleSlice";

export default function ProductSearch() {
/I @ts-ignore
const {vehicleParams} = useSelector((state)=> state.vehicleltems);
const [searchTerm, setSearchTerm] = useState(vehicleParams.searchTerm);
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const dispatch = useDispatch();

const debouncedSearch = debounce((event: any) => {
dispatch(setAppParams({searchTerm: event.target.value}))
}, 1000)

return (
<TextField

sx={{
marginLeft: 'auto’,
marginRight: 0,

13

label='Search products'

variant="outlined'

value={searchTerm || "}

onChange={(event: any) => {
setSearchTerm(event.target.value);
debouncedSearch(event);

i
JlicTuHT KOy CEpPBEPHOI YaCTUHU

Startup.cs

using CourceProject.Entities;

using CourceProject.Middleware;

using CourceProject.Services;

using Microsoft. AspNetCore.Authentication.JwtBearer;
using Microsoft. AspNetCore.Builder;

using Microsoft. AspNetCore.Hosting;

using Microsoft. AspNetCore.ldentity;

using Microsoft.EntityFrameworkCore;

using Microsoft.Extensions.Configuration;

using Microsoft.Extensions.Dependencylnjection;
using Microsoft.Extensions.Hosting;

using Microsoft.IdentityModel. Tokens;

using Microsoft.OpenApi.Models;

using System.Collections.Generic;

using System.Text;

using AutoMapper;

using CourceProject.Models;

using CourceProject.RequestHelpers;

namespace CourceProject

public class Startup

{

public Startup(IConfiguration configuration)

Configuration = configuration;

}

public IConfiguration Configuration { get; }

// This method gets called by the runtime. Use this method to add services to the container.
public void ConfigureServices(IServiceCollection services)

{

services.AddControllers();
services. AddAutoMapper(typeof(MappingProfiles). Assembly);
services.AddHttpClient();
services.AddSwaggerGen(c =>
{
c.SwaggerDoc("v1", new OpenApilnfo { Title = "WebAPIv5", Version ="v1" });
c.AddSecurityDefinition("Bearer", new OpenApiSecurityScheme

{
Description = "Jwt auth header",
Name = "Authorization",
In = ParameterLocation.Header,
Type = SecuritySchemeType.ApiKey,
Scheme = "Bearer"

b
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c.AddSecurityRequirement(new OpenApiSecurityRequirement

{

{
new OpenApiSecurityScheme

Reference = new OpenApiReference

Type = ReferenceType.SecurityScheme,
Id = "Bearer"

} 9

Scheme = "oauth2",

Name = "Bearer",

In = ParameterLocation.Header

n,ew List<string>()
}
s
1)s

services.AddDbContext<CarsContext>(opt =>

opt.UseSqlite(Configuration. GetConnectionString("Default"));

services.AddCors();
services.AddIdentityCore<User>(opt =>
{

opt.User.RequireUniqueEmail = true;
1)

.AddRoles<IdentityRole>()
.AddEntityFrameworkStores<CarsContext>();
services.AddAuthentication(JwtBearerDefaults. AuthenticationScheme)
.AddJwtBearer(opt =>

opt.TokenValidationParameters = new TokenValidationParameters
{
ValidateIssuer = false,
ValidateAudience = false,
ValidateLifetime = true,
ValidateIssuerSigningKey = true,
IssuerSigningKey = new SymmetricSecurityKey(Encoding. UTF8
.GetBytes(Configuration["JWTSettings: TokenKey"]))

)

services.AddAuthorization();
services.AddScoped<TokenService>();
services.AddScoped<ImageService>();

}

// This method gets called by the runtime. Use this method to configure the HTTP request pipeline.
public void Configure(IApplicationBuilder app, IWebHostEnvironment env)

/lapp.UseMiddleware<ExceptionMiddleware>();

if (env.IsDevelopment())

{
app.UseSwagger();
app.UseSwaggerUI(c => c.SwaggerEndpoint("/swagger/v1l/swagger.json", "WebAPIv5 v1"));

/lapp.UseHttpsRedirection();

app.UseRouting();
app.UseCors(opt =>

opt.AllowAnyHeader(). AllowAnyMethod(). WithOrigins("http://localhost:3000");
1)s

app.UseAuthentication();
app.UseAuthorization();

app.UseEndpoints(endpoints =>
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}
H
}

{
endpoints.MapControllers();
1)s

Program.cs

using CourceProject.Data;

using CourceProject.Entities;

using Microsoft. AspNetCore.Hosting;
using Microsoft. AspNetCore.Identity;
using Microsoft.EntityFrameworkCore;
using Microsoft.Extensions.DependencyInjection;
using Microsoft.Extensions.Hosting;
using Microsoft.Extensions.Logging;
using System;

using System.Threading. Tasks;

using CourceProject.Models;

namespace CourceProject

public class Program

{

public static async Task Main(string[] args)

{

}

var host = CreateHostBuilder(args).Build();
using var scope = host.Services.CreateScope();
var context = scope.ServiceProvider.GetRequiredService<CarsContext>();
var userManager = scope.ServiceProvider.GetRequiredService<UserManager<User>>();
var logger = scope.ServiceProvider.GetRequiredService<ILogger<Program>>();
try
{
await context.Database.Migrate Async();
await DBinitializer.Initialize(context, userManager);

catch (Exception ex)

logger.LogError(ex, "Problem migratig data.");

await host.RunAsync();

public static [HostBuilder CreateHostBuilder(string[] args) =>

}
}

Host.CreateDefaultBuilder(args)
.ConfigureWebHostDefaults(webBuilder =>

webBuilder.UseStartup<Startup>();
1)

TokenService.cs

using CourceProject.Entities;

using Microsoft. AspNetCore.ldentity;
using Microsoft.Extensions.Configuration;
using Microsoft.IdentityModel. Tokens;
using System;

using System.Collections.Generic;

using System.IdentityModel. Tokens.Jwt;
using System.Security.Claims;

using System.Text;

using System.Threading. Tasks;

using CourceProject.Models;

namespace CourceProject.Services

public class TokenService

{

private readonly UserManager<User> _userManager;
private readonly IConfiguration _config;
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public TokenService(UserManager<User> userManager, IConfiguration config)
{

_userManager = userManager;

_config = config;

}

public async Task<string> GenerateToken(User user)

{

var claims = new List<Claim>()

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

I

var roles = await _userManager.GetRolesAsync(user);
foreach (var role in roles)

claims.Add(new Claim(ClaimTypes.Role, role));
}

var key = new SymmetricSecurityKey(Encoding. UTFS8.GetBytes(_config["JWTSettings: TokenKey"]));
var creds = new SigningCredentials(key, SecurityAlgorithms.HmacSha512);

var tokenOptions = new JwtSecurity Token(
issuer: null,
audience: null,
claims: claims,
expires: DateTime.Now.AddDays(7),
signingCredentials: creds

return new JwtSecurityTokenHandler(). WriteToken(tokenOptions);

}

H
i
ImageService.cs
using System.Threading. Tasks;
using CloudinaryDotNet;
using CloudinaryDotNet.Actions;
using Microsoft. AspNetCore.Http;
using Microsoft.Extensions.Configuration;

namespace CourceProject.Services;

public class ImageService

{

private readonly Cloudinary _cloudinary;

public ImageService(IConfiguration config)
{
var acc = new Account(
config["Cloudinary:CloudName"],
config["Cloudinary:ApiKey"],
config["Cloudinary:ApiSecret"]

)i

_cloudinary = new Cloudinary(acc);
H
public async Task<ImageUploadResult> AddImageAsync(IFormFile file)
{

var uploadResult = new ImageUploadResult();
if (file.Length > 0)

using var stream = file.OpenReadStream();
var uploadParams = new ImageUploadParams

{

File = new FileDescription(file.FileName, stream)
i
uploadResult = await _cloudinary.UploadAsync(uploadParams);

75



}

return uploadResult;

}

public async Task<DeletionResult> DeletelmageAsync(string publicld)

{

var deleteParams = new DeletionParams(publicld);
var result = await _cloudinary.DestroyAsync(deleteParams);

return result;

H
j
HttpExtensions.cs
using System.Text.Json;
using Microsoft. AspNetCore.Http;

namespace CourceProject.RequestHelpers;
public static class HttpExtensions

public static void AddPaginationHeader(this HttpResponse response, MetaData metaData)

{

var options = new JsonSerializerOptions { PropertyNamingPolicy= JsonNamingPolicy.CamelCase};

response.Headers. Add("Pagination", JsonSerializer.Serialize(metaData, options));

response.Headers.Add("Access-Control-Expose-Headers", "Pagination");
v
i

MappingProfiles.cs

using AutoMapper;

using CourceProject.DTOs;
using CourceProject.Entities;

namespace CourceProject.RequestHelpers;
public class MappingProfiles : Profile
public MappingProfiles()
{

CreateMap<CreateCarDto, Car>();
CreateMap<UpdateCarDto, Car>();
}
}
MetaData.cs
namespace CourceProject.RequestHelpers;

public class MetaData

{
public int CurrentPage { get; set; }
public int TotalPages { get; set; }
public int PageSize { get; set; }
public int TotalCount { get; set; }

}

PagedList.cs

using System;

using System.Collections.Generic;

using System.Ling;

using System.Threading. Tasks;

using Microsoft.EntityFrameworkCore;

namespace CourceProject.RequestHelpers;
public class PagedList<T> :List<T>
public PagedList(List<T>items, int count, int pageNumber, int pageSize)
MetaData = new MetaData

TotalCount = count,
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PageSize = pageSize,
CurrentPage = pageNumber,
TotalPages = (int) Math.Ceiling(count / (double) pageSize)

}3
AddRange(items);
}
public MetaData MetaData { get; set; }

public static async Task<PagedList<T>> ToPagedList(IQueryable<T> query,
int pageNumber, int pageSize)
{
var count = await query.CountAsync();
var items = await query.Skip((pageNumber - 1) * pageSize).Take(pageSize). ToListAsync();

return new PagedList<T>(items, count, pageNumber, pageSize);

}
}

PaginationParams.cs
namespace CourceProject.RequestHelpers;

public class PaginationParams
{
private const int MaxPageSize = 50;
public int PageNumber { get; set; } = 1;
private int _pageSize { get; set; } = 6;
public int PageSize
{
get => pageSize;
set=> _pageSize=value > MaxPageSize ? MaxPageSize: value;

}

VehicleParams.cs
namespace CourceProject.RequestHelpers;

public class VehicleParams : PaginationParams
{

public string OrderBy { get; set; }

public string SearchTerm { get; set; }

public string Manufacturers { get; set; }

}

User.cs
using Microsoft. AspNetCore.ldentity;

namespace CourceProject.Models

public class User : IdentityUser
{

}
}

Car.cs
namespace CourceProject.Entities

public class Car

{
public int Id { get; set; }
public string Manufacturer { get; set; }
public string Model { get; set; }
public string Description { get; set; }
public int YearOfProduction { get; set; }
public double AveragePrice { get; set; } // double
public string Type { get; set; }
public int QuantityInCountry { get; set; }
public double EngineDisplacement { get; set; } // double
public int EngineHorsepower { get; set; }
public string PictureUrl { get; set; }
public string Publicld { get; set; }

}

!

VehicleExtension.cs
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using System.Collections.Generic;
using System.Linq;
using CourceProject.Entities;

namespace CourceProject.Extensions;

public static class VehicleExtensions

{

{

public static IQueryable<Car> Sort(this IQueryable<Car> query, string orderBy)

{

}

if (string.IsNullOrWhiteSpace(orderBy))
return query.OrderBy(i => i.Manufacturer);

query = orderBy switch

{
"price" => query.OrderBy(i => i.AveragePrice),
"priceDesc" => query.OrderByDescending(i => i.AveragePrice),
_ => query.OrderBy(i => i.Manufacturer)

15

" _:

return query,

public static IQueryable<Car> Search(this IQueryable<Car> query, string searTerm)

}

if (string.IsNullOrWhiteSpace(searTerm)) return query;
var lowerCaseSearchTerm = searTerm. Trim(). ToLower();
var searchResult = query. Where(i => i.Manufacturer. ToLower().Contains(lowerCaseSearchTerm));

if (searchResult. Any() == false)
searchResult = query.Where(i => i.Model. ToLower().Contains(lowerCaseSearchTerm));

return searchResult;

public static IQueryable<Car> Filter(this IQueryable<Car> query, string manufacturers)

{

}

{

}

var manufacturerList = new List<string>();
// var typeList = new List<string>();

if (!string. IsNullOrEmpty(manufacturers))
manufacturerList. AddRange(manufacturers. ToLower().Split(","). ToList());

query = query. Where(i => manufacturerList.Count == 0 || manufacturerList.Contains(i.Manufacturer. ToLower()));

return query;,

UserDto.cs
namespace CourceProject.DTOs

public class UserDto

public string Email { get; set; }
public string Token { get; set; }

}

UpdateCar.cs

using System.ComponentModel.DataAnnotations;
using Microsoft. AspNetCore.Http;

namespace CourceProject.DTOs;
public class UpdateCarDto

public int Id { get; set; }

[Required]

public string Manufacturer { get; set; }
[Required]

public string Model { get; set; }
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}

[Required]

public string Description { get; set; }

[Required]

public int YearOfProduction { get; set; }
[Required]

[Range(100, double.Positivelnfinity)]

public double AveragePrice { get; set; } // double
[Required]

public string Type { get; set; }

//[Required]

[Range(0,double.Positivelnfinity)]

public int QuantityInCountry { get; set; }
[Required]

public double EngineDisplacement { get; set; } // double
[Required]

public int EngineHorsepower { get; set; }

public IFormFile File { get; set; }

RegisterDto.cs
namespace CourceProject. DTOs

}

public class RegisterDto : LoginDto

{

public string Email { get; set; }

}

LoginDto.cs
namespace CourceProject. DTOs

}

public class LoginDto

public string Username { get; set; }
public string Password { get; set; }

}

CreateCarDto.cs
using System.ComponentModel.DataAnnotations;
using Microsoft. AspNetCore.Http;

namespace CourceProject.DTOs;

public class CreateCarDto

{
[Required]
public string Manufacturer { get; set; }
[Required]
public string Model { get; set; }
[Required]
public string Description { get; set; }
[Required]
public int YearOfProduction { get; set; }
[Required]
[Range(100, double.Positivelnfinity)]
public double AveragePrice { get; set; } // double
[Required]
public string Type { get; set; }
[Required]
[Range(0,double.Positivelnfinity)]
public int QuantityInCountry { get; set; }
[Required]
public double EngineDisplacement { get; set; } // double
[Required]
public int EngineHorsepower { get; set; }
[Required]
public [FormFile File { get; set; }

}

DBinitializer.cs

using CourceProject.Entities;
using Microsoft. AspNetCore.ldentity;
using System.Collections.Generic;

79



using System.Ling;
using System.Threading. Tasks;
using CourceProject.Models;

namespace CourceProject.Data

{

public static class DBinitializer

{

public static async Task Initialize(CarsContext context, UserManager<User> userManager)
if (luserManager.Users.Any())
var user = new User

UserName ="bob",
Email="bob@test.com"

}’

await userManager.CreateAsync(user, "Pa$$wO0rd");
await userManager.AddToRoleAsync(user, "Member");

var admin = new User

{

UserName ="admin",
Email="admin@test.com"

5

await userManager.CreateAsync(admin, "Pa$$wOrd");
await userManager.AddToRolesAsync(admin, new[] { "Admin", "Member" });

}

if (context.Cars.Any()) return;

var cars = new List<Car>

{

new Car()

{
Manufacturer = "BMW",
Model = "i395",
Description = "The most beautiful car",
YearOfProduction = 1995,
AveragePrice = 45000,
Type = "Sedan",
QuantityInCountry = 999,
EngineDisplacement = 2,
EngineHorsepower = 250

5

new Car()
Manufacturer = "Audi",
Model ="A6",
Description = "The most beautiful car",
YearOfProduction = 1995,
AveragePrice = 45000,
Type = "Sedan",
QuantityInCountry = 999,
EngineDisplacement = 2,
EngineHorsepower = 250

5

new Car()

{
Manufacturer = "Mercedes",
Model = "i395",
Description = "The most beautiful car",
YearOfProduction = 1995,
AveragePrice = 45000,
Type = "Sedan",
QuantityInCountry = 999,
EngineDisplacement = 2,
EngineHorsepower = 250

5
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new Car()

{
Manufacturer = "Ford",
Model = "i395",
Description = "The most beautiful car",
YearOfProduction = 1995,
AveragePrice = 45000,
Type = "Sedan",
QuantityInCountry = 999,
EngineDisplacement = 2,
EngineHorsepower = 250

¥
}

foreach (var car in cars)

{

context.Cars.Add(car);

}

context.SaveChanges();
}

H
}

CarsContext.cs

using CourceProject.Models;

using Microsoft. AspNetCore.ldentity;

using Microsoft. AspNetCore.Identity. EntityFrameworkCore;
using Microsoft.EntityFrameworkCore;

namespace CourceProject.Entities

public class CarsContext : IdentityDbContext<User>

{

public CarsContext(DbContextOptions options) : base(options)

{
}

public DbSet<Car> Cars { get; set; }
protected override void OnModelCreating(ModelBuilder builder)
base.OnModelCreating(builder);

builder.Entity<IdentityRole>()

.HasData(
new IdentityRole { Name = "Member", NormalizedName = "MEMBER" },
new IdentityRole { Name = "Admin", NormalizedName = "ADMIN" }

)i

b
}
}

CarsController.cs

using CourceProject.Entities;

using CourceProject.Extensions;

using CourceProject.RequestHelpers;

using System.Collections.Generic;

using System.Linq;

using System.Text.Json;

using System.Threading. Tasks;

using AutoMapper;

using CourceProject.DTOs;

using CourceProject.Services;

using Microsoft. AspNetCore.Authorization;
using Microsoft. AspNetCore.Mvc;

using Microsoft. AspNetCore.Mvc.RazorPages;
using Microsoft.EntityFrameworkCore;

namespace CourceProject.Controllers

public class CarsController : BaseApiController
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private readonly CarsContext _context;
private readonly IMapper _mapper;
private readonly ImageService _imageService;

public CarsController(CarsContext context, IMapper mapper, ImageService imageService)

{

_context = context;
_mapper = mapper;
_imageService = imageService;

}

[HttpGet]
public async Task<ActionResult<PagedList<Car>>> GetCars([FromQuery] VehicleParams vehicleParams)

{
var query = _context.Cars
.Sort(vehicleParams.OrderBy)
.Search(vehicleParams.SearchTerm)
.Filter(vehicleParams.Manufacturers)
.AsQueryable();

var vehicle = await PagedList<Car>.ToPagedList(query, vehicleParams.PageNumber,
vehicleParams.PageSize);

Response.AddPaginationHeader(vehicle.MetaData);

return vehicle;

}

[HttpGet("statistics")]
public async Task<IActionResult> GetCarsStatistics()

{

var popularity = await _context.Cars
.GroupBy(vehicle => vehicle.Manufacturer. ToLower())
Select(g => new

{

Manufacturer = g.Key,
Count = g.Count()
}). ToArrayAsync();

return Ok(new {popularity});
H

[HttpGet(" {id}", Name = "GetCar")]
public async Task<ActionResult<Car>> GetCar(int id)

{

var car = await _context.Cars.FindAsync(id);
if (car == null)

return NotFound();

}

return Ok(car);

}

[HttpGet("filters")]
public async Task<IActionResult> GetFilters()

{

var manufacturers = await _context.Cars.Select(i => i.Manufacturer).Distinct(). ToArray Async();

return Ok(new {manufacturers});

}

[Authorize(Roles = "Admin")]
[HttpPost]
public async Task<ActionResult<Car>> CreateCar([FromForm]CreateCarDto carDto)

{

var car = _mapper.Map<Car>(carDto);

if (carDto.File != null)
{



}

}

}

var imageResults = await _imageService.AddlmageAsync(carDto.File);

if (imageResults.Error != null)
return BadRequest(new ProblemDetails {Title = imageResults.Error.Message} );

car.PictureUrl = imageResults.SecureUrl. ToString();
car.Publicld = imageResults.Publicld;

}

_context.Cars.Add(car);
var result = await _context.SaveChangesAsync() > 0;

if (result)
return CreatedAtRoute("GetCar", new {Id = car.Id}, car);

return BadRequest(new ProblemDetails {Title = "Problem creating new car."});

[Authorize(Roles = "Admin")]
[HttpPut]
public async Task<ActionResult> UpdateCar([FromForm]UpdateCarDto carDto)

{

}

var car = await _context.Cars.FindAsync(carDto.Id);
if (carDto.File != null)
{

var imageResult = await _imageService.AddlmageAsync(carDto.File);

if (imageResult.Error != null)
return BadRequest(new ProblemDetails{Title = imageResult.Error.Message});

if (!string.IsNullOrEmpty(car.Publicld))
await _imageService.DeleteImageAsync(car.Publicld);

car.PictureUrl = imageResult.SecureUrl. ToString();
car.Publicld = imageResult.Publicld,

}

if (car == null) return NotFound();
_mapper.Map(carDto, car);

var result = await _context.SaveChangesAsync() > 0;
if (result) return Ok();

return BadRequest(new ProblemDetails {Title = "Problem updating car."});

[Authorize(Roles = "Admin")]
[HttpDelete(" {id}")]
public async Task<ActionResult> DeleteProduct(int id)

{

}

var car = await _context.Cars.FindAsync(id);
if (car == null) return NotFound();

if (!string.IsNullOrEmpty(car.Publicld))
await _imageService.DeletelmageAsync(car.Publicld);

_context.Cars.Remove(car);

var result = await _context.SaveChangesAsync() > 0;
if (result) return Ok();

return BadRequest(new ProblemDetails {Title = "Problem deleting the car."});

BaseApiController.cs
using Microsoft. AspNetCore.Mvc;

namespace CourceProject.Controllers

{
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[ApiController]
[Route("api/[controller]")]
public class BaseApiController : ControllerBase

{

}
}

AccountController.cs

using CourceProject.DTOs;

using CourceProject.Entities;

using CourceProject.Services;

using Microsoft. AspNetCore.Authorization;
using Microsoft. AspNetCore.Identity;
using Microsoft. AspNetCore.Mvc;

using System.Threading. Tasks;

using CourceProject.Models;

namespace CourceProject.Controllers

public class AccountController : BaseApiController

{
private readonly UserManager<User> _userManager;
private readonly TokenService _tokenService;

public AccountController(UserManager<User> userManager, TokenService tokenService)

_userManager=userManager;
_tokenService=tokenService;

}

[HttpPost("login")]
public async Task<ActionResult<UserDto>> Login(LoginDto loginDto)

{

var user = await _userManager.FindByNameAsync(loginDto.Username);

if (user ==null || lawait userManager.CheckPasswordAsync(user, loginDto.Password))
return Unauthorized();

return new UserDto

Email = user.Email,
Token = await _tokenService.GenerateToken(user)
15
}
[HttpPost("register")]
public async Task<ActionResult> Register(RegisterDto registerDto)

{
var user = new User { UserName = registerDto.Username, Email = registerDto.Email };
var result = await _userManager.CreateAsync(user, registerDto.Password);

if (!result.Succeeded)
foreach (var error in result.Errors)
ModelState. AddModelError(error.Code, error.Description);

return ValidationProblem();

}

await _userManager.AddToRoleAsync(user, "Member");
return StatusCode(201);
b

[Authorize]
[HttpGet("currentUser")]
public async Task<ActionResult<UserDto>> GetCurrentUser()

{

var user = await _userManager.FindByNameAsync(User.Identity.Name);

return new UserDto

{

84



)

Email = user.Email,
Token = await _tokenService.GenerateToken(user)
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