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AHOTALIA
kBaJgdidikaniiiHoOI po0OTH/MIPOEKTY
Ha 3100yTTs OCBITHHOI'O CTyNeHA 0aKajaBpa

Tema: Pospobka cucmemu Konmponro 8i08i0Y8AHOCMI 3aAHAMb V HABYAILHUX 3AKAA0AX: MOOYIb BUKAAOAY.
Aemop: [lanmrwowxo I.P.
Haykosuit kepienux: Kpaciok b.B.

3axuwena «......... Meveesresnsssensonnnes 20 __ poxy.

IHoacnieanvna 3anucka 0o keanigixayinnoi pooomu/npoekmy: 155 c., 40 puc., 2 mabn., 9 oooamkis,
24 oorcepen.

Knwuoei cnosa: iosioysanns 3anamo, yCRiWHICMb CHYy0eHmMis, CuCmemMa KOHmMpoJiio 8i08i0ysanocmi,
eucmaenenna danie.

Kopomkuii 3micm npaui:

Mertoro kBasiikariiHoi poOOTH/TPOEKTY OyI0 CTBOPEHHS MTPOTrPAMHOTO MPOIYKTY JIJIsi KOHTPOJTFO
BIJIBIZYBAaHOCTI 3aHATH MiJ Yac HaBYaJIbHOTO Iporecy. Ha caiiTi MoXkHa CTBOPIOBATH IPYIHU 3a OKPEMUM
npeaMeToM. Bukiamauy Moxe MepeBipsATH BiIABIAYBaHICTh CTYJIEHTIB Ta BHUCTABIATH Oanu 3a KOXKHE
3aHATTA. CTyIeHT MOXKE MEPEenISIHYyTH CBOI CTAaTHCTHKY YCHIIIHOCTI MO KO)KHOMY NpEAMETY, Y BUIIISIL
3BITIB. B KiHIII cemecTpy (GOpMYyeThCS €JIEKTPOHHA 3ajiKOBa KHI)KKA Ta PEUTUHIOBHH Oai CTy/IeHTa B
rpymi. KopuctyBauamu caifiTy € CTyI€HTH Ta BUKJIaJa4yl BUIINX HaBUAJIbHUX 3aKJIaJiB.

The purpose of the thesis was to create a software product to control attendance during the
learning process. On the site you can create groups for a particular subject. The teacher can check the
attendance of students and set scores for each lesson. The student can view their performance statistics for
each subject in the form of reports. At the end of the semester, an electronic record book and a student's
rating score in the group are formed. Users of the site are students and teachers of higher educational

institutions.
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BCTYII

B yMoBax CTpIMKOTO pO3BHUTKY TEXHOJOTIH, 3 ABISIOTbCA MpPOOJeMH, SKi Jeaani
YacTille BUPINIYIOTh 32 IOIOMOTOI0 IPOTPAMHHX MPOJIYKTIB.

Sxmo 1me JAekuIbKa PpPOKIB  Ha3zajd JIIOAM AKTHUBHO KOPUCTYBAJIHMCS MarnepoOBUMHU
TOoKyMeHTamMu, To Ha 2022 pik, 0cOONMMBO B MEpioja MaHIAEMIii CTae TOCTPOI MOTpeda
nepexoay Ha eJIeKTPOHHUM TOKYyMEHTOOOIT.

OpHi€0 3 MPUYMH TAKOTO MEPEXOAY € 3PYUHICTh Ta HaAiMHICTh. JltonuHa y Oyab-skui
MOMEHT 4acy 3 Oylb-sIKOi TOYKH 3€MJIl, JI€ € IHTEPHET 3MOXKE€ OTPUMATH JOCTYI JI0
JTOKYMEHTIB.

Ao MoBa e mpo BEACHHS JKypHAIy BIJIBIAYBAHOCTI 3aHATh B HaBYAJIbHUX
3aKiaiax, To TyT TaKOK MOXKHa CHOCTepiratv 3Ha4Hui nporpec. [laneposi xypHaiu Bce
YacTillle MoYyaid 3aMiHIOBaTH Ha OLIBII Cy4yacH1 Ta €()eKTUBHI PIIICHHS.

Ha choroauimHii 1eHb BXXe 1ICHY€ YUMAJIO JOAATKIB JIsl HABYAJIbHUX 3aKJIa/iB, K1 37aTHI
BUPIITYBATH T1 UM 1HII TIpoOIemMu. Alle KOKeH HaBUaIbHUM 3akiia]l a00 HaBITh OKpEeMUU
BUKJIaJ]ad BUKOPHUCTOBYE BJIACHI METOAM Ta MiIXOAU 1O BEACHHS KypHaTy. Ko
HaBUYaJHLHUM 3aKJIaJIOM HE Mepe0daueHo JOTPUMaHHS €IMHOTO CITOCO0Y BEICHHS JKypHAIY,
BUKJIa/Iaul MalOTh MOXKJIMBICTh BUOUpPATH Cepell pi3HUX ICHYIOUMX BapiaHTiB. HaluacTimie
BOHU BIJJAIOTh TE€peBary 3pYy4YHOCTI, JOCTYMHOCTI, a TaKOX CIHPAIOThCS Ha CBIH
nomepeiHii AocBiaA. Ynmano BUKIIAAadiB 3BUKIM KOPUCTYBATHCS IMANEPOBUM BapiaHTOM
BEJICHHS JKypHaIly, 1 iM 1HKOJIM TsDKKO OyBae mepeitu Ha HoBY miatdopmy. Hepinko, mio0
MOYaTH BUKOPUCTOBYBATH Ty UM IHIIY MpOrpamy, MOTpiOeH Yac s 03HAWOMIIEHHS 3 ii
iHTepdericom Ta JOCIIKSHHS 11 MOXKIMBOCTEH.

Tomy, OCHOBHMM 3aBIaHHSIM, SIK€ MM CTaBWIM Iepel co00r0, 1€ 3pOOUTH T0AATOK
JOCTYITHUM, 3 IHTYITUBHO 3pO3yMiIMM iHTepdeiicoMm, mob BiH He OyB HarpoMaKeHUM
3aBUMHU (DYHKITISIMU Ta MOJTYJISIMH.

Sk mpairoe Be0-3aCTOCYHOK.



Ha cropinmi Bukiamava 3i0paHa Bcs HeoOxigHa iH(opMallis mpo TOTOYHI KypCH Ta
CTYJCHTIB Ha LIUX Kypcax.

['pymu Ha Kypc GOPMYIOTHCS aAMiHICTPAaTOPOM 3a31aJIeTi/Ib. ¥ TAKOMY BHITAIKy BUKJIaaqy
He TTOTpiOHO Oyze CIIIKYBaTH 3a THM, XTO MMPUETHABCS 0 KYpCy, a XTO Hi.

Jliis Toro, mo0 MmepeMUKaTHC MK MpeMETaMH, BUKJIaaqy JOCTaTHHO 3 TH Ha TOJIOBHY
CTOPIHKY, BUOpaTH HEOOX1JHUHN MIpeaAMET Ta IepelTH Ha HhOTO.

Pa3oM 3 THM, KOXKEH CTYICHT Ma€ CBOIO CTOPIHKY, JIe 310paHo BCIO aKTyalbHY 1H(QOpMAIIio
PO TMOTOYHI MPEIMETH Ta € AOCTYI JO YCIIIIHOCTI 3 KOHKPETHOro npeaMery. B kiHi
CEMECTPY Y CTyIeHTa (DOPMYETHCSI 3aTIKOBA KHIDKKA.

['0710BHOIO OCOOMMBICTIO JTOAATKY € MOXJIMBICTH (DOPMYBaTH 3BITH YCIIIIHOCTI Ta

B1JIBI/IyBaHOCTI Ha Kypcax.



OCHOBHA YACTHUHA TEXHIYHE 3AB/IAHHSA

Po3poOka cucteMu KOHTPOIIIO BiJIBIIYyBAaHOCTI 3aHATh Y HABUAJIbHUX 3aKJIaJax

Bumoru:
1. ABTopwu3allis 4yepe3 KOpIopaTUBHY MOIMITY(CTYACHTIB, BUKJIa1a4iB).
2. Pi3Hi posi kopucTyBada(CTyeHT, BUKJIaAa4, aJIMIHICTpaTOoD).
3. Cropinka [J1s1 CTyJeHTa — OpraHi3oBaHa y BUTIJISAI 3aJIIKOBOT KHIDKKH, PO3pPaxyHOK
NOTOYHOTO 0aly 3a KpeAuTaMHu.
[Ipu nepexoai Ha MpeAMET BUBOAUTHCS TaOIULA 3 N-KaAMH Ta K-CTIO OaliB.
4. Ctopinka JJ1sl BUKJIaJadya — BUBOJAUTHCS CIHCOK AUCIUIUTIH Ta TPYI HA JaHUI CEMECTp.
[Ipu mepexolll Ha KOHKpPETHY Tpyny — Yy BHKIaJada € BXE€ TOTOBUH MOIMEPEIHBO
chopMOBaHMI aAMIHICTPATOPOM(JIEKAHATOM) CITMCOK TPYIl CTYACHTIB.
Buxknamgau Mae 3Mory BUCTABIISITH 0aji Ta KIJIbKICTh MPOMYCKIB 3a 3aHSATTA.
5. Cropinka nansi aaMmiHicTparopa. AJIMIHICTpAaTOp Ma€ 3MOTy JOJlaBaTH, pelaryBaTH,
BUJIAJISITU CTYJICHTIB Ta BUKJIa/Aa41iB, (OpMYyBaTH TPyNH 3 HUX.
6. Cucrema moBMHHA BMITU OYTyBaTH 3BITH, 32 IPEAMETOM; 32 BUKJIaIaueM; 3a CTYJICHTOM.
CTex TeXHOJIOTIH:
Back-end:

e ASP.NET Core

e Entity Framework / MSSQL

e NLog

e Hangfire

e AXios
Front-end:

e ReactJS, React Hooks

e Redux

e Antd



PO3JILI 1

OIIMC ICHYIOUYMX PILIEHDb

1.1. TIlanmepoBwuii BapiaHT

[TarepoBuii BapiaHT BeICHHS KypHaIy BiJIBIIyBaHOCTI B HaBUAJIbHUX 3aKJIaJaX BCe I
icHye. Bin He moTpeOye 10CTyny 10 IHTEPHETY Ta HASABHOCT1 KOMIT I0T€pa Y MEBHOTO BUY
rajpKeTa.

[1ix yac marepoBOro BeJIEHHS KypHAIy BiJIBIIyBaHOCTI Ta BUCTABJICHHS OI[IHOK, 3a3BUYAil
HA MOYaTKy Kypcy BUKJIaa4d MPOCUTH B CTAPOCTH MOAATH CIUCOK IPYIH 1 3alIOBHUTH HOTO.
Jlani mpoTsAroM Kypcy BiH BUCTABIISIE BIAMITKH PO MPUCYTHICTH CTYICHTA HA Mapi, 1 Oaiu.
B ki1 3aKiHUYE€HHS KypCy BUKJIaa4d (OopMye 3BIT IIPO YCHIMIHICTh KOXKHOTO CTYJEHTa Ta
nepeaae Moro B JekaHat. MoxHa MOMITUTH 3HAYHUIM HEAOJIK Takoro Meroay. Halinepiuie,
1€ 3aTpavyeHMi yac Ta 3yCHUIs Uil TOTO, 00 MopaxyBaTH MiJICYMKOBHM 0ai JIJIsi KOKHOTO
cTyleHTa. Hepiako cTyJeHTH X0UyTh CIIJKYBAaTH 3a CBOEIO YCIIIIHICTIO HA KypCi, a TAKOXK
3HATHU PO MPOITYCKH, IS TOTO, 00 MaTH 3MOTY TIepe3iaTy iX. Y BUMAAKY TaKOTO MiAX0My
naHy 1HGOpPMAIII0 CTYJIEHTH MOXYTh JI3HATUCH O€3MOocepeHbOo 3 YCT BUKJIaAa4a, ado kK
HalyMcaTh BUKJIAJady Ha MOIITY 1 MONPOCUTHM HaAAaTH BIAMOBIAHI AaHi. B yMoBax

MIPOTPECUBHOTO TEXHIYHOTO PO3BUTKY I1€ MOKHA PO3IIHIOBATH, SIK MPOOIEMY.

1.2. Excel

Microsoft Excel (moBma maszBa Microsoft Office Excel) — TaGmuunmii mpouecop,
nporpama ajisi poOOTH 3 eJICKTPOHHUMH TaOJIUISIMK, CTBOPEHA Kopriopartiero Microsoft ms
Microsoft Windows, Windows NT i Mac OS. Ilporpama BXOauTh 10 CKIamy O(iCHOTo

naketa Microsoft Office [1].
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https://uk.wikipedia.org/wiki/%D0%A2%D0%B0%D0%B1%D0%BB%D0%B8%D1%87%D0%BD%D0%B8%D0%B9_%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D0%BE%D1%80
https://uk.wikipedia.org/wiki/%D0%97%D0%B0%D1%81%D1%82%D0%BE%D1%81%D1%83%D0%BD%D0%BE%D0%BA
https://uk.wikipedia.org/wiki/%D0%95%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%96_%D1%82%D0%B0%D0%B1%D0%BB%D0%B8%D1%86%D1%96
https://uk.wikipedia.org/wiki/Microsoft
https://uk.wikipedia.org/wiki/Microsoft_Windows
https://uk.wikipedia.org/wiki/Windows_NT
https://uk.wikipedia.org/wiki/Mac_OS
https://uk.wikipedia.org/wiki/%D0%9E%D1%84%D1%96%D1%81%D0%BD%D0%B8%D0%B9_%D0%BF%D0%B0%D0%BA%D0%B5%D1%82
https://uk.wikipedia.org/wiki/%D0%9E%D1%84%D1%96%D1%81%D0%BD%D0%B8%D0%B9_%D0%BF%D0%B0%D0%BA%D0%B5%D1%82
https://uk.wikipedia.org/wiki/Microsoft_Office

[IpoGnemu, siki 3’SIBISIFOTHCS TIPU MANIEPOBOMY BEJICHI KYpHAIy YaCTKOBO BHUPIIIYIOTHCA,
BUKOPHUCTOBYIOUH mporpamy Excel.

Taxuit MeTo BeieHHS )KypHATYy € HAUTTOMYJISIPHIIINM Cepe]l BUIIUX HaBYAJIbHUX 3aKIIaIiB,
ayie 1 BiH Ma€ ps HEAOMIKIB, SIKI BUPIIITy€E HAIl BeO JOJATOK.

[lepmuii HEMOMIK, 11€ 3aMUCYBAaHHS TPYI BPYUHY.

Crom K MOXKHAa BIJIHECTM PHU3UK BTPAaTH JaHUX, y BHUMAJAKYy, KOJU Mporpama
BUKOPHCTOBYETHCA JIOKaJbHO Ha KOMIT'IOTEpi, ajieé Taka IMpoOieMa BHUPIIIYETHCA 3
BUKOPHCTaHHSAM XMapHOi TexHoJorii Google Sheets.

Cepen oueBHOHUX TepeBar Haja MANepoOBUM BEICHHSIM >KypHaly — II€ aBTOMAaTHYHE

CYMYBaHHS BCIX OaJliB Ta MIAOUTTS MiACYMKiB 3acobamu camoro Excel.
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PO3JILT 2

OIIMC NPEJMETHOI'O CEPE/IOBUIIIA

Po3pobky nporpamroro 3ade3nedeHHs 0yno po3/IijeHo Ha JSKUTbKA €TalliB — AU3aiH,
OckeH1 Ta PPOHTEHI.
KoxeH 3 1uX MmpoIrieciB BUMaraB BUKOPUCTAHHS MIEBHOTO, CHCITU(IYHOTO I KOHKPETHUX
3a71a4 IPOTPAMHOTO CEPEIOBHIIA.
Ha mpoexti Oyno Bukopuctano Microsoft Visual Studio 2019 ans po3poOku cepBepHOi
gactuau, Visual Studio Code mis po3poOku iHTepdeiicy, Figma mis mpoekTyBaHHS Ta

MaJllOBaHHsI TM3aliHy 1HTepdeiicy.

2.1. Microsoft Visual Studio

Microsoft Visual Studio — me iHTerpoBane cepemoBuie po3poOku Bia Microsoft, 3
0€3J114Y4I0 MOKIJIMBOCTEH, BOHO JO03BOJIIE PO3pPOOJATH AK KOHCOJIbHI IPOrpamH, TaK 1
MOBHOI[IHHI BeO-cailTh Ta BeO-moaaTku. Mae Halikpallly MiATpUMKY B HallMCaHH1 KOIy Ha

moBax C++, C#, ta mardopmax Asp.Net, .Net Core [2]
[Tepesaru Microsoft Visual Studio:

e Bemnka KUTbKICTh pO3LIMPEHb, SIKI TOCTIHHO OHOBIIOIOTHCS;

e IntelliSense — moTykHa TEXHOJIOTIS AaBTOAOMOBHEHHS, Ma€ MOXKJIMBICTh TOMHUCYBATH
Ha3BY METOJIIB ITPH BBEJICHHI MTOYaTKOBUX OYKB;

e MOXJIMBICTh HAJIAIITYBaHHS PoOOYOi aHeN i Mij CBOi MOTpeOu;

e Mae Oe3komToBHY Bepciro — Community.



2.2. Visual Studio Code

Visual Studio Code — e jerkwii, ajge TOTY)XKHHH PEAaKTOpP KOAY 3 BOYIOBaHOIO

nigTpumkoro JavaScript, TypeScript 1 Node.js, mae GaraTy €KOCHCTEMY PO3IIUPEHB IS
IHIIIMX MOB MporpaMyBaHHs.[3]
PenakTopu Koy 103BOJISIOTH 3pYYHO Ta JIETKO PO3poOIsITH iHTEpdeiicu mporpam, uu BeO-
CaiTiB, MAaIOTh HACTPOIOBAHUM 30BHIIIHIN BUTJIS, MiACBIYYBaHHSI CUHTAKCUCY, MOXKJIUBICTh
J0JJaBaHHSI CTOPOHHIX IIATiHIB JUIS TMOKpPAIISHHS B3a€MOJIi 3 KOPHCTyBadeM, IO J1a€
BHCOKI IIepeBaru HaJi THIIOBUMH TEKCTOBUMHU IPOIICCOPAMH.

[TepeBaru Visual Studio Code:

e be3komroBHui,
e Bennka KUIBKICTH IUIAridiB;
e JlunaMiyHu# HAOIp TEKCTY;
e IligTpumka Git;

e Jlerka Bara — peakTop He MOTpeOy€e 3HAUHUX PECYPCIB OMEPAIIITHOT CUCTEMH.

2.3. Figma

Figma — BekTopHuIl OHJAHH-CcEpBIC pPO3POOKHM IHTEpPQEHCIB Ta MPOTOTUITYBAHHS 3
MO>KJIMBICTIO OpraHizaiii cnuibHOi poOoTu. Ilpamroe y aBox dopmarax: y Opaysepi Ta K
KJIIEHTCHKUH J0JJaTOK Ha JAECKTOMI KOpHcTyBaya. 30epirae oHiaiH-Bepcii (aitiiB, 3 IKUMH
NpaIfoBaB KOpUCTyBay. [4]

Figma € moTy>KHUM 1HCTPYMEHTOM, SIKMi1 Ma€ 3Ha4YHI MEepEeBary HaJl IHIIMMHU MPOTpaMaMH,
0 JIOHEJJaBHA BUKOPHCTOBYBAJIMCH Y MPOEKTYBaHHI Ta MajlOBaHHI qu3aiiHy cauTiB. Jlo
npukiaay, Adobe Photoshop na 2022 pik ans cTBopeHHs WeD-iHTepdeiiciB Maibke He
BUKOPHUCTOBY€EThCA. Figma Haslae Xopolili MOXIJIMBOCTI KOMaHIHOI pOOOTH HaJl MPOEKTOM,
a/pKe JI03BOJIsIE 30epiraTd BCl MAaKeTH HE JIOKAIBHO y cebe Ha KOMIT'IOTEpi, a Ha

BIJIJAJICHOMY CepBepi. 3a paxyHOK IbOTO KpAaIlOI CTae KOMYHIKallis Ju3aiiHepa Ta
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r[porpaMiCTa, a J1JIs1 BHCCCHHA 6y,Z[I)-SIKI/IX ITPAaBOK Yy IIPOCKT BUTPAYAETHCA HabaraTo MEHIIIE

qacy. 3MEHIIYEThCS PU3HK BTPATH OyAb-SIKUX BOKIUBUX (DaiiIiB.

2.4. Git, GitHub

Git — posmoaiacHa CUCTEMa KOHTPOJIO BEpCii, sKa Ja€ MOXKJIUBICTH PO3POOHHKAM

BIJICTEKYBAaTH 3MIHU y (aiiax Ta mpaifoBaTi HaJl OJTHUM IIPOCKTOM Pa30M 13 KOJIETaMHU.

[Tigxig Git mo 30epiraHHs AaHUX NOAIOHMK 0 HAOOpy 3HIMKIB MiHIaTIOpHOI (ailioBoi
cuctemu. lllopasy, kosu Mu 30epiraeMo cTad cBoro npoekty B Git, cuctema 3anam'siToBYE,

AK BUIJISIIA€ KOXKeEH (aili y el MOMEHT, Ta 30epirae NoCHJIaHHS Ha el 3HIMOK.
[Tepesaru Git:

e be3KOMTOBHMM Ta Open-SOUrCe.

e Bukonye Bci omnepallii JIOKaJIbHO, 110 30UIblIye Horo mBHAKICTE. Kpim Toro, Git
JIOKAJIbHO 30€epirae BeCh perno3uTopiil y HeBeIuKuil (haiis1 6e3 BTpaTu SKOCT1 JaHUX;

o PesepBue komiroBanHsA. Git epekTuBHUN y 30epiranHi OekarmiB, TOMY BiJIOMO MaJjo
BUIIA]IKIB, KOJIM XTOCh BTpayaB JlaH1 i 4ac BUKopuctanus QGit;

e [Ipocte posranyxeHHs. B IHIIMX cucTeMax KOHTPOJIO BEPCii CTBOPEHHS T'JIOK —
CTOMJIIOIOYA 1 TPYIOMICTKA 3aJlaya, TOMY 1110 BECh KOJ[ KOIMIIOETHCS B HOBY TUIKY. Y

Git ynpaBiiHHS TUTKaMH peai3oBaHO Habarato mpocTimie Ta e(hpeKTUBHIIIIE.

Tak sik po3poOka MPOEKTy BUKOHYBajdach y KOMaHJII HEOOXIHOI CKJIaJJOBOK OYyJ0
BUKOPUCTAaHHS OHJIAWH-XOCTUHTY perno3utopiiB GitHub, sxuii Bonmoxie BciMa QyHKIISIMU
PO3MOIICHOTO KOHTPOJIIO BEPCi Ta (PyHKIIOHATBHICTIO YIPABIIHHS BUXITHAM KOJIOM —
Bce, mo miarpumye Git 1 HaBiTk Ounbmie. Git-penosurtopiii, 3aBanTaxenuit Ha GitHub,
JOCTYITHUH 3a TOTIOMOTO10 iHTepdelicy koMmanauoro psaaka Git ta Git-komanna. Takox € i
1HIT QYHKINT: JOKyMEHTAIlisl, 3a1TUTH Ha PUHHATTA 3MiH (pull requests), icTopist KOMMITIB,
iHTerpauist 3 Oe3/Mu4i0 MOMYISPHUX CepBiCiB, email-moBinomieHHs, eMoa3l, rpadiku,

BKJIQJICH1 CITUCKU 3aB/aHb, CUCTEMa (@3ralyBaHb 1 T.I.
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2.5. Hangfire

Hangfire — GararomoTokoBuii i MacITaboBaHWH TIAaHYBaJIbHUK 3aB/IaHb, IOOYIOBaHUI
3a KIII€EHT-CEPBEPHOIO apXiTeKTyporo Ha cTeky TexHojoriid .NET (macammnepen Task Parallel
Library Ta Reflection), 3 mpomixkauMm 30epirantsam 3aBaanb y b/1. Llinkom ¢pyHKITIOHATBHUN
y OeskomroBHil (LGPL v3) Bepcii 3 BiAkpuTUM BuXiiHUM KojoMm. 3a3Buyail Hangfire
BUKOPHUCTOBYIOTh ISl CTBOPEHHS (DOHOBMX 3a/1ay Kl OyqyTh MOBTOPIOBATHCS 3 MEBHUM
IIPOMIXKKOM Yacy, OJIHI€IO 3 TAKUX 3a]1a4 B HALLIOMY 3aCTOCYHKY € [TepeBipKa 1 3MiHa CTaTyCy
MpEeAMETY B 3aJIEKHOCTI BIJ AaTH. SKIIO TEpMIH aKTUBHOCTI NpPEIMETy MUHYB BIH

IICPCXOOUTh B CTATYC HC AKTUBHUM J11(0) CBiI[‘-II/ITB, 1o KypcC 3aBCPIINBC.

2.6. TecryBanus Api

B sikocTi mporpaMHoro 3a0e3neyeHHs sl TECTYBaHHSI CEPBEPHOT YACTUHU Ta OKPEMUX

¢byHK1i# Oyio BupieHo Bukopuctatu Postman Ta Swagger.

2.6.1. Swagger

Swagger — e moBa ommcy iHTepdericy mist onucy RESTful API, Bupaxkenux 3a
noromoror JSON. Swagger BUKOPUCTOBY€ETHCS pa3oM 13 HAOOPOM MpOrpaMHKX 3aco0iB 3
BIIKDUTHM KOJIOM JIJIsl IPOSKTYBAHHS, CTBOPCHHS, JOKYMEHTYBAaHHSI Ta BUKOPUCTaHHS BEO-
cyx6 RESTful. Swagger Bkitouae aBToMaTH30BaHy JTIOKYMEHTAIIil0, T€HEpaIlito Kooy Ta

tectyBaHHs. Jlomatok A

Standard request and response

— A

Request

Respaonse

Client

Puc. 2.1 «Cxema B3aeMO/Iii KIIEHTCHKOI Ta CEpBEPHOI YACTUHU»
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2.6.2. Postman

Postman Oyno 06paHo, OCKUTEKU BiH € HAUTTOMYJISIPHIIINAM 13 BC1X MOKJIMBUX PIIICHb.

IlepeBaru Postman:

1HTYITUBHO-3PO3yM1JIMH 1 MPOCTUM Y BUKOPUCTAHH1, HE BUMAarae sKoroch CKJIaJIHOTO
HaJalmTyBaHHs a00 3HaAHHS MOB MPOTrpamMyBaHHsI, 0€3KOIITOBHHM;

niarpumye pizai API (REST, SOAP, GraphQL);

PO3IIUPIOETHCS 111 Oy 1b-sIK1 MOTpeOu 3a pornoMoror Postman API;

nerko iHTerpyerbess B CI/CD 3a momomororo Newman — KOHCOJBHOT YTHIIITH IS
3aIyCKy TECTIB;

3ammyckaeTbes Ha Oyab-skux OC;

MIITPUMY€E PyYHE Ta aBTOMATHU30BaHE TECTyBaHHSI;

310paB HaBKOJIO ceO¢ BeIMKE KOM'IOHITI, /16 MOYKHA 3HAUTH BIJIMOBIAI Ha Oyab-sKi

ITUTaHHAI.

TecTyBaJIbHUKY 11€¥ IHCTPYMEHT J03BOJISE:

HaJICUJIATH 3alTUTH Ta OTPUMYBATHU BIAMOBIIL;

30epiraTu 3amyTy 0 ManoK Ta KOJEKITiH;

3MIHIOBAaTH IMapaMeTPH 3allUTiB;

3MmiHOBaTH oToueHHs (dev, test, production);

BUKOHYBAaTH aBTOTeCTH, BUKopucToBytoun Collections runner, 30kpema 3a
PO3KIIAI0M;

IMIOPTYBaTH Ta EKCHOPTYBATH KOJIEKII 3amuTiB Ta HaOOpu TeCTiB, 1100

0OMIHIOBAaTUCS JAaHUMH 3 KOJIETAMHU.
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2.7. 3BiTH

Opni€0 3 HAWTONOBHIMIMX 3a/ad Ha MPOEKTI OYyJ0 CTBOPEHHS 3BITIB 32 OKPEMHUMHU
CYTHOCTSIMH.
B nporieci po3po6ku Oyiio BUPIIIEHO peati3yBaTH Ito 3a1a4dy B Burisiai Excel TaGaume. B

AKOCTI iIHCTpyMeHTa Oyno BuOpaHo 6i6miotexy EPPlus.

EPPlus — e 6i0mioreka .NET, sika untae ta 3anmucye ¢aitnmu Excel y ¢popmari Office Open

XML (xIsx). EPPlus He mae inmux 3anexnoctei, kpim .NET.
EPPlus miarpumye:

e Jliama3oHu KJIITUHKH,

e OdopmieHHS KIITUHKH (paMKa, KOJip, 3aJIMBKa, PUPT, YUCIIO, BUPIBHIOBAHHS);
e [lepeBipka naHux;

e VYMoBHe (popmaTyBaHHS;
e Jliarpamu;

e KapTuHky;

o dirypu;

e Komenrapi;

e TaOmum;

e 3Beneni TaOmuIl;

e OxopoHa,

o [lIudpysanns,

o VBA;

e PospaxyHok ¢popmynu.

17



PO3/ILI 3

APXITEKTYPA ITIPOI'PAMHOI'O 3ABE3ITEYEHHSA

Ha mnepmomy erami po3poOKu TMporpamMu HEOOXiqHO OyJI0 BHU3HAUYUTHCH 3
Mal0yTHBHOIO apXITEKTYPO10. Y BUOOP1 Mi>K MOHOJIITHOIO Ta 6araTonapoBoio apXiTeKTypOIO

MU 3YIIMHUWIIUCH HA APYTOMY BapiaHTI.

3.1. o Take 0araTomapoBa apxXiTeKTypa

bararomapoBa apxiTekTypa 30CepelKeHa Ha TpYyIyBaHHI MOB’SI3aHUX (PYHKINN y
nporpami B OKpeMi IIapH, K1 HAKJIaJaloThCd BEPTUKAIBHO OJIMH Ha ogHOro. KoxkeH map
Ma€ yHIKalbHI MPOCTOPH iMEH 1 Kiacu. KOMIIOHEHTH KOXHOTO PIBHS B3a€EMOJIIOTH 3
KOMIIOHCHTAMH 1HIIIOTO PpIBHSA 3a JIOIIOMOTOK 4YITKO BHM3HAaueHUX 1HTEPQEHnCiB.
bararomapoBa apXiTeKTypa Ma€e TpU PiBHI:

o PiBenb npe3eHTairii — 11e nepiuii i HANBUITUHN PiBEHb, HA IKOMY KOPUCTYBaul MOXKYTh

B3aEMOJIISITH 3 TIPOTPAMOIO.

e PiBeHp Oi3HEC JIOTIKM — 1€ CEpEeAHIN pIBEHb, KM MICTHTH BCIO O13HEC-JIOTIKY
MpoTrpaMu, OMUCYE, sIK O13HEC-00’€KTH B3aEMOMAIIOTH OAWH 3 OoJHMM. lleil piBeHb
BUCTYTAE MOCEPEAHUKOM MIXK 1HTEpdeicoM mporpaMu i 6a3010 JaHUX.

e PiBeHp JocTymy 10 OaHuUX — 3abe3meduye CHpOIIEHHH MOCTyHn A0 JaHUX, IO
30epiratoTbCs B MOCTIHNHOMY CXOBHIIII.

TpumapoBa apxiTeKkTypa Mparoe HACTYITHUM YHHOM:

PiBeHb npe3eHTallii — 11e €JMHUN Ki1ac, SKuii 6e3MmocepeIHhO B3a€EMO/II€ 3 KOpUCTyBayeM. B
OCHOBHOMY BIH BUKOPHCTOBYETKCS JIJIs NIPEICTABIICHH/300py JaHUX BiJl KOPHCTYBayiB, a
MOTIM Iepesiae X Ha piBeHb O13HEC-JOTIKU AJIs MOAAJIbII0T 0OpOOKH.

[Ticist orpuManHs iH(oOpMaIii BiJl piBHS Mpe3eHTallil piBeHb 013HEC-JIOT'1KH BUKOHYE TIEBHY
18



Oi13Hec-JIoriky Haja jgaHuMu. Ilin gac 1pboro mporiecy Iied piBeHb MOXE OTpUMATH abo
OHOBWTH JIesIK1 JaHi 3 6a3u manux mporpamu. OIHAK 1Iei piBeHb HE HECE BIATIOBITAIBHOCTI
3a JocTyn 10 0a3u JaHUX, BIH HAJCWIJIAE 3aMUTH 10 HACTYITHOTO PIBHS, PIBHA AOCTYIY 0
TaHUX.

PiBeHb 1OCTYITy 10 TaHUX OTPUMYE 3aITUTH BiJ] PiBHS O13HEC-JIOTIKH 1 CTBOPIOE IESK] 3aIIUTH
10 06a3u JgaHuX sl 00poOKM 1uX 3anuTiB. Ilicis 3aBepilieHHS BUKOHAHHS BIH HaJICHUIIAa€
pe3ynbTaT Ha3aj] Ha PIBEHb 013HEC-JIOTIKH.

PiBeHp Gi3HEC-JIOTIKM OTPUMYE BIJIOBIJII BiJ PIBHSA JOCTYIY JI0 JaHUX, MOTIM 3aBEpIINy€
MIPOIIEC 1 HAJICUJIAE Pe3yIbTaT Ha PIBEHb Mpe3eHTAIll.

PiBeHp mpe3eHTallli OTpUMYE BIJNOBIJII Ta IPEACTABISIE iX KOPUCTYBadyaM 3a JOIMOMOTOIO

KOMIIOHEHTIB iHTepdericy kopucTyBaya. [5]

User

Information Presant

Presentation layer
Interacts with users

Reqguest Response

Business Logic layer
Handles business logic

Reqguest Response

Data Access Layer
Access data from the database Database

Daia

Puc. 3.1. Cxema GararormapoBoi apXiTeKTypHu
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3.2. IlepeBaru 6araTomapoBoi apXiTeKTypH

e UYpcroTa Ta mATPUMKA KOTY
Kosken mrap BimoBigae nuiie 3a CBii mMpoIIec 1 € 130J50BaHUM BiJ iHINAX. Takuii Ko
JICTKO YMTATH Ta MiATPUMYBATH.

e Brucoka macmTaboBaHICTh
3MiHU B KO, 200 SKOTOCH 3 PIBHIB HE BINTUBATUMYTh Ha 1HIII IIApU MTPOTPaMHU.

e Jlerkuii po3noaiyi po60Y0oTro HaBaHTAXKEHHS
KoxxeH ujeH KOMaHIM MOXKE MHCaTH CBOI YacTUHY KOJy Ha KOXXHOMY PiBHI
HE3JIC)KHO, 10, Y CBOIO HYepry, JIomomarae po3poOHHKaM KOHTPOJIFOBATH CBOE

po6oqe HaBaHTAXCHHI.

3.3. Peanizanis 6araTomapoBoi apxXiTeKTypH HA MPOEKTI

Solution Explorer

Search Solution Explorer (Ctrl+:)

+ [5q Solution 'RegisterAttendance.Api' (7 of 7 projects)
Bl Dependencies
&1 RegisterAttendance.Api

> + [c#] RegisterAttendance.DAL

[
2
b+ [c#] RegisterAttendance.BL
[s
P+ RegisterAttendance.DT0

Puc. 3.2 bararomapoBa apXiTeKTypa
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4 + {51 RegisterAttendance.Api
b @ Connected Services
b #g Dependencies
b &30 Properties
4 & Bl Controllers

» 6 CH AuthenticationController.cs

!
!
!
!

» & C# ExelsController.cs
» & C# StudentsController.cs
» & C# TeachersController.cs
P aCcH
& [il] appsettings.Development.json
& @ appsettings.json
&4 nlog.config
P~ C® Program.cs
P & C# Startup.cs

Puc. 3.3. PiBens npe3eHrarii

d + RegisterAttendance.BL
I #& Dependencies

4 5Bl Services
> & CH AuthenticationService.cs

> & CH ExcelServise.cs

» 8 CH SubjectService.cs

[:
[:
[+ & CH GroupService.cs
[2
[#

> & CH UserService.cs

Puc. 3.4. PiBenp O13HEC JIOTIKH
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4+ RegisterAttendance. DAL
b ®0 Dependencies
4500

P& ce AuthenticationCommand.cs

nmand

P &c# GroupCommand.cs

P& Cc# SubjectCommand.cs

P acs s ymmand.cs

b
b
b
b
b
b

& CcH
aCcH
& CcH

& CcH

AppSettings.cs
DElnitializer.cs
|ApiResponse.cs
Jwitltils.cs

4 & Bl Migrations
b +C# 20220411144

b

4 60 Models

s
[
[
[
[
[
[
[
[
[

c#

» B CH
» B CH
» BCH
» B CH

» B CH

&CcH

» B CH
» B CH
» BCH

» B CH

ApplicationContextModelSnapshot.cs

ApplicationRole.cs

ApplicationUser.cs *» 6 C* TimeTable.cs

ApplicationUserRole.cs » & € UserGroup.cs

Faculty.cs P& c* UserR

|Z]r|E|u|;:|.c5. P |—-i_ D_IJEF',"

RefreshToken.cs N

- & © GroupQuery.cs

Specialty.cs -
3 I =t B 5

Subject.cs [ ©* SubjectQuery.cs

SubjectGroup.cs > & ©F UserQuery.cs

TeacherSubject.cs » & o ApplicationContext.cs

Puc. 3.5. PiBens noctymy no gaanx DAL
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4 + [ RegisterAttendance. DO
4 &0 Dependencies

T

Frameworks

P a=Eg Microsoft. NETCore App

I,

Packages

4 & Bl Dtos

P acH
PacH
> & CH
> B CH
b B CH
b 8 CH
b B CH
b B CH
B CH

» B CH

> B CH

y B CH
> A CH
y B CH
y B CH
B CH
b B CH
s B CH

!
!
!
!
!
!
!
!
PaCH
!
!
!
!
!
!
!
!
!

> B CH

P acH

Puc. 3.6. PiBens noctyny ao ganux DTO

AddlLessonDto.cs
AddUserGroupDto.cs
AuthenticateRequestDto.cs
AuthenticateResponselto.cs
CreateGroupDto.cs
DtoExel.cs

EditellserDto.cs
FacultyDto.cs

GroupDto.cs

Pagination.cs
PaginationRequest.cs
RoleDto.cs

SubjectDto.cs

Subjectl essonDto.cs
TimeTableDto.cs
UpdatelserlsPresentDto.cs
UpdatelserScoreDto.cs
UserDto.cs
UserFromExcelDto.cs

UserGrouplto.cs

UserSubjectDto.cs
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Tabn. 3.1. PiBenb npe3enTartii, RegisterAttendance.API

Controllers

OyHKITIOHAI

Metonu

AuthenticationCont

roller

Aytentudikamis 3a JWT

TOKCHaMH

— [HttpPost("authenticate")]
— [HttpPost("refresh-token")]
— [HttpGet("getCurrentUser")]

ExcelsController

3anoBHEHHS TaOIUIL Oasu
IaHUX 3a qoromororo Excel:

— JI0OJIaBaHHsI KOPUCTYBAYiB;
— JI0JJaBaHHS MIPEAMETIB;

— JI0JJaBaHHS MIPEAMETIB CTY
JICHTY;

— ofaBaHHs (HaKyJIbTETIB;
— OTpPUMAaHHS MIPEIMETIB,;

— OTPUMaHHS KOPUCTYBAyiB

— [HttpPost("AddUsersFromExel™)]
— [HttpPost("AddSubjectsFromExel

"
— [HttpPost("addStudentSubjectFro

mExel™)]
— [HttpPost("AddFacultyFromExel"

)]
— [HttpGet(“exportToExcelBySubje

ct")]
— [HttpGet("exportToExcelByUser"

)]

StudentsController

Omneparii 11 CTYJACHTIB:

— IofaBaHHS (haKyIbTETY;
— JI0JIaBaHHs TPy JI0
bakynbTeTYy;

— JI0J1aBaHHs
CIICI1ATbHOCTI;

— JI0JIaBaHHs KOPUCTyBayda
70 TPyTIH;

— oTpuMaHHs (HaKyJIbTETIB;
— OTpPUMaHHS TPy,

— OTpUMAaHHS JaTH 3aHATD
MIEBHOTO CTY/ICHTA;

— OTpUMaHHS IIPEIMETIB
MEBHOTO CTY/ICHTA;

— [HttpPost("createFaculty")]

— [HttpPost(*"addFacultyGroup™)]

— [HttpPost("addGroupSpecialty™)]
— [HttpPost("addUserGroup™)]

— [HttpGet("getFaculty")]

— [HttpGet(*"getGroups™)]

— [HttpGet("getTimeTableByUser")

]
— [HttpGet("GetAllSubject™)]
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[Iponorxenus tadm. 3.1.

TeachersController

Omnepartii TUTST

BUKJIAJa4diB:

— OTpUMaHHS
BUKJIAaJa41B 3a
(bakynbpTeTOM;

— OTpUMaHHS
BUKJIQJIa4yiB 3a TPYIIOL0;
— OTpUMAaHHS BCIX
MPEIMETIB;

— OTpUMaHHS JaTH
3aHSTh [IEBHOTO
BUKJIA/1a4a;

— OTPUMAaHHS TPYII 3a
IPEIMETOM;

— OTpPUMaHHS BCIX
peIMETIB IEBHOTO
BUKJIA/1a4a;

— OTpUMaHHS
YCHIITHOCTI 110
peaMeTy;

— JI0JITaBaHHS TIPEIMETY;
— JI0JITaBaHHS 3aHATTS;
— OHOBJICHHS
peaMeTy;

— BUJAJICHHS
peaMeTy;

— BUJIQJICHHS 3aHATTS;
— OHOBJICHHS OaTy
CTyZCHTA 3a 3aHSTTS;

— OHOBJICHHS
MPUCYTHOCTI CTyJIE€HTa
Ha 3aHSTTI.

— [HttpGet("getAllTeacherFaculty™)]
— [HttpGet("getAllTeacherGroups™)]
— [HttpGet("getAllSubjests™)]

— [HttpGet("getUsersTimeTable")]
— [HttpGet("getAllGroupsBySubject™)]
— [HttpGet("getAllTeacherSubject™)]
— [HttpGet("GetSubjectTopic™)]

— [HttpPost("createSubject")]

— [HttpPost("addLesson™)]

— [HttpPut("updateSubject™)]

— [HttpDelete("deleteSubject™)]

— [HttpDelete(deleteLesson™)]

— [HttpPut("updateUserScore")]

— [HttpPut("updateUserlsPresent")]
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[Iponorxenus tadm. 3.1.

UsersController

Omnepartii TUTST
KOPHCTYBayviB:

— OTpUMaHHS
KOPHCTYBayiB,;

— OTPUMAaHHS BCIX
IpyIL;

— OTpUMAaHHS
KOPHCTYBaUiB 3
npeaMeTamu;

— OTPUMAaHHS JAHUX 110
3aHATTIO;

— JI0JJaBaHHs POJIi;

— BUJIAJIEHHS POJIL;

— CTBOpPEHHS
KOpHCTYBaya;

— CTBOPEHHS Iy,

— JI0JTaBaHHs
KOpHCTYyBaya JI0 TPYTIIH;
— JIOJITaBaHHS 3aHATTS;
— JI0JJaBaHHs TPYIIH;

— OHOBJICHHS
KOPHUCTYBAayiB,;

— BUJAJICHHS
npeaMerTy;

— JI0JJaBaHHS PEIMETY
KOpHCTYBauy;

— OTPUMAaHHS
MPEIMETIB,;

— BUJAJTICHHSA
KOPHCTYBaYiB;

— BUJAJICHHS Ipy1

— [HttpGet("getUsers™)]
— [HttpGet("getAllGroups™)]

— [HttpGet("getAllUsersWithSubjests™)]

— [HttpGet("getTimeTable™)]

— [HttpPost("addRole")]

— [HttpPost(*"'deleteRole™)]

— [HttpPost(*'createUser™)]

— [HttpPost("addGroup™)]

— [HttpPost("addUserGroup™)]
— [HttpPost(*'createTimeTable™)]
— [HttpPost(*"createGroup™)]

— [HttpPut("updateUser)]

— [HttpDelete(*"removeSubject™)]
— [HttpPost("addUserSubject™)]
— [HttpGet(*"getSubjects™)]

— [HttpDelete("deleteUser™)]

— [HttpDelete(""deleteGroup™)]

Jonatok b
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Tabn. 3.2. PiBens Oi3Hec Jyioriku, RegisterAttendance.BL

Services

dyHKIIOHAI

Metonu

AuthenticationService

Ayrentudikaris 3a JWT

— Authenticate,

TOKEHAMIU — RefreshToken
ExcelService — 3anucyBaHHS — Import

KOPHCTYBaYiB; — ImportFacultyGroups

— 3aMHUCyBaHHS — ImportStudentSubject

(axynbTEeTIB Ta rPyII; — ImportFaculty

— 3alMCyBaHHsA CTyIEHTIB | — ImportSubject

Ta H0ro MpeiMeTiB;

— 3aNyCyBaHHA
(baKyJIbTETIB;

— 3aMmuCyBaHHS
MPEIMETIB;

— 3aBaHTAKEHHS 3BITY
YCHIIIHOCTI 3a
IPEeIMETOM;

— 3aBaHTAXXEHHS 3BITY
YCHIITHOCTI JJIs1 IEBHOTO
CTYZCHTA

— ExportToExcelBySubject
— ExportToExcelByUser

GroupService

— JlogaBaHHs Tpynu 10
bakynbTeTy;

— nomaBaHHs (haKyIbTETY;
— JI0O/1aBaHHs
CIICIIaJIbHOCTI;

— OTPUMaHHS TPYTI;

— OTpUMaHHS
(baKyIbTETIB;

— OTpUMaHHS BCIX TPy,
— JI0/1aBaHHs
KOPHUCTYyBaya JI0 TPYIIH;
— BUJIAJICHHSA TPYIIH;

— JIOJIaBaHHS TPYIH 32
IPEIMETOM

— AddFacultyGroupAsync
— CreateFacultyAsync

— AddGroupSpecialtyAsync
— GetGroups

— GetFaculty

— GetAllGroups

— AddUserGroup

— DeleteGroup

— AddGroupSubiject
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[IponorxeHHs Ta0.

3.2.

SubjectService

— JlomaBaHHs niepeaMery;
— OHOBJICHHS NEPEAMETY;
— BUJAJICHHS [IPEIMETY;

— OTPUMAaHHS TIEPEIMETY;
— OTPUMAaHHS BCIX
MPEIMETIB,;

— OTPUMAaHHS BCIX
KOpHCTYBayiB Ta
MPEIMETIB;

— OTpUMaHHS BCIX
BUKJIaJ[a4lB IIEBHOTO
(bakynbTeTy;

— OTpUMaHHS BCIX
BUKJIaJ[auiB [1€BHOI TPYIIH;
— OTPUMAaHHS BCIX Pyl 3a
peIMETOM;

— OTpUMaHHS BCIX
MIPEIMETIB;

— JIOJJaBaHHS 3aHATTS;

— BUJIQJICHHS 3aHSTTSI

— CreateSubjectAsync

— UpdateSubjectAsync

— DeleteSubject

— GetSubjects

— GetAllSubjects

— GetAllUsersWithSubjests
— GetAllTeacherFaculty

— GetAllTeacherGroups

— GetAllGroupsBySubject
— GetAllSubject

— AddLessonAsync

— DeleteLessonAsync
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3.2.

[IponorxeHHs Ta0.
UserService — OTpuMaHHS — GetUsers
KOPHCTYBayiB; — GetTimeTable
— orpumanHs ycrimHocTi | — AddRoleAsync
3a 3aHATTS, — DeleteRolesAsync
— JI01aBaHHs POl — CreateUserAsync
KOPUCTyBaueBi; — UpdateUserAsync
— BHJAJICHHA POl — AddGroup
KOpUCTyBava, — RemoveSubject
— A0JaBaHHA — GetUser
KopucTyBada, — CreateTimeTableAsync
— OHOBJICHHA — DeleteUser
Kopuctybata, — AddRangeUsers
— AOAaBaHHA IPYIIM, — GetAllTeacherSubject
— BUIANICHHA HIPEAMCTY, | _ GetUsersTimeTable
— OTpUMAHHA — GetSubjectTopic
Kopuctysada, — UpdateUserScore
— AONABAHHA 3AHATTA, — UpdateUserIsPresent
— BHAQITCHHA — GetTimeTableByUser
Kopuctypata, — CreateGroup
— J10JaBaHHS
KOpHUCTYyBaua,
— OTpUMaHHA BI/IKJ'Ia)Ia‘IiB
Ta iX NPEIMETIB;
— OTPHUMAaHHA 3aHATTA;
— OTPUMaHHS YCIHIIIHOCTI
3a 3aHATTS,
— OHOBJICHHS OaJTy
CTyACHTA 3a 3aHATTA
— OHOBJICHHS
NPUCYTHOCTI CTYICHTA;
— OTPHUMAaHH:A 3aHATTA 3
MpeaMETy Ta CTYJICHTIB;
— CTBOPEHHS Pyl
Jonarok B

Ha piBHi noctyny mo nanux RegisterAttendance.DAL Bcst jorika Ha OTpMMAaHHS 3aITUTIB

B1J1 piBHS O13HEC-JIOTIKM Ta CTBOPEHHS 3aIUTIB /10 0a3M TaHUX 30epiraeThCs B MAaIIIli

Command.
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B Hili po3MillleHO BiAMOBIIHI KJIACH:
— AuthenticationCommand.cs
— GroupCommand.cs
— SubjectCommand.cs
— UserCommand.cs
Jonatok I'
B manmi HelperService po3wmimieHo JomoMiXHI KJIacu:
— ApiResponse.cs
— ApiResponseExtention.cs
— ApiSettings.cs
— DBilnitializer.cs
— 1ApiResponse.cs
— JwtUtils.cs

Honmatok ]

34. CORS

Jst peamnizamnii DAL Oyno Bukopuctano apxiTeKTypHUi natepH npoektyBanHs CQRS.
CQRS — ne ctuip apxiTeKTypH, B SKOMY OIeparlii YUTaHHS BiJIOKpEMJIEH] BiJ orepariii
3anucy. Iliaxin cpopmymoBaB I'per Snr 3 ypaxyBanHsM npuHuuny CQS,
3amnporioHoBaHoro beprpanom Meitepom. Haituactime CQRS peanizyeTbest B 0OMeKEHHX
koHTekcTax (bounded context) mongaTkiB, mMpoekToBaHMX 3 ypaxyBaHHsM DDD. Opna 3
npupogHux npuduH po3BUTKy CQRS — He cumeTpuuHUN PO3MOJIT HaBaHTAXKEHHS Ta
ckJagHocTi Oi3Hec-ynoriku Ha read Ta write-miacuctemu. binbimicts Oi3HEC-TIpaBUI Ta
CKJIaJIHUX TIEPEBIPOK 3HAXOAUTKCS y write-tiijicuctemi. [Ipu 1iboMy YKMTaIOTh JaH1 YacTille,
HDK 3MiHIOIOTh. B KitacuuHiii peanizallii maTepH nepeadoadyae BUKOPUCTAHHS JOIaTKOBOTO

KOMITIOHEHTa Mmemiatopa. [[ns Hamoro Bumagky OyJo BUKOPHUCTAHO peamizailito 0e3
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BUKOPUCTaHHS Mejiatopa, 1e Oyio 3po0JjeHO 3 METOK MOKpaIleHHS IPOCTOTH 1

3pO3yMIJIOCTI CTPYKTYPH.

Client

Update

Materialized
View

Puc. 3.7. Ctpykrypa po6otu natepua CQRS
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PO3JILI 4

BA3A JAHUX

ba3a maHux € TOJI0BHOIO YaCTHHOIO OyAb-IKOTO MPOTPaMHOTO 3a0€3MEUYEHHS, a SIKICTh
MIPOCKTYBaHHS 0a3u JaHUX Oe3MocepeIHbO BIIMBAE HA BC1 MalOyTHI MPOIIECH PO3POOKH.
J1o sIKICHOTO TPOEKTYBaHHS 0a3u JJaHUX MOXHA BiJIHECTH TaKi eTaru:
1 BuauieHHsA CyTHOCTEH Ta HWOro arpuOyTiB, fIKi 30epiraTUMyTbcs y 0a3l NaHuX, 1
dbopMyBaHHS 3 HUX TaOJIHIIb.
2 Bu3HaueHHs YHIKaJIbHUX 11€HTU(DIKATOPIB (MEPBUHHUX KIFOUYIB) OO0'€KTIB, MIO
30epiraloTbes y psaKax TaOauIll.
3 BusnaueHHs BIIHOCUH MK TAaOJIMIIMHU 3a JOIIOMOI'OI0 30BHIIMIHIX KJIIOYIB.
4 Hopwmanizaiis 6a3u JaHHX.
Jliist Toro, mo0 cupocTuTu poOOTy B3aemoii 3 6a3010 naHux Oylio BUKOpHCTaHO Entity

Framework Core.

4.1. Entity Framework Core

Entity Framework Core (EF Core) — 1ie 00'ekTHO-Opi€HTOBaHa, Jierka 1 pO3IIMPIOBaHa
TEXHOJIOT1s Bl komnaHii Microsoft nist noctyny no nanux. EF Core € ORM-iHCTpyMeHTOM
(object-relational mapping — BinoOpaxeHHs TaHUX K peabHUX 00'€KTiB).[6]
Oco6muBictio EF Core € MOXITUBICTD MpaIfoBaTH 3 0a3aMu IaHUX, BUKOPUCTOBYIOYH O1TBIII
BHCOKHI piBeHb aOCTpakilii, 1o J03BoJisgse abcTparyBaTucs Bia camoi 0a3u JaHuUX, ii
Ta0IHIlh Ta MPAIIOBATH 3 JAHUMHU HE3aJICKHO BiJ] TUITY CXOBHIIIA.

BigmiHHICTIO MK BUKOPHCTaHHSM 3BHYaiiHOI 0a3u JaHUX € Te, IO SKIIO (I3UYHO MU

orepyeMo Ta6JII/II_I}IMI/I, iHI[GKC&MI/I, IICPBUHHUMU Ta 30BHIITHIMH KJIr0O4aMH, TO Ha
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KOHIIETITYaJIbHOMY piBHI, sIKWii Ham mnpornoHye Entity Framework, mu Bxke mpaioemo 3
00'ekTamu.

Entity Framework Core nmiarpumye 6arato pizHux cuctem 0a3 nanux. TakuM 4YMHOM, MU
moxkemo uepe3 EF Core mparroBatut 3 Oyab-skum CYBJI, skmo ayis Hel € moTpiOHmiA
npoBaiaep. A KiouoBoo nepesaroio Bukopuctanus EF Core € HasiBHICTh yHIBEpCAILHOTO
API nnst poGoTH 3 fanuMu. Y Oyib-sIKM MOMEHT MU MOKeM 3MiHUTHU 1IIboBY CYB/], 1 BCi
3MiHHM, fAKI TOTpiOHO Oynae 3poOutu — 1e 3MiHa KOH(]Irypamii Ta HajJamTyBaHHS
M1IKJIFOYSHHS 10 BIJMIOBIIHUX MMPOBaMIEPIB.

[ToBeninka Entity Framework 3a 3amoBuyBaHHSM mojsira€ y 3aBaHTaXEHH1 TITBKH THX
CYTHOCTEH, siKI Oe3rnocepeHb0 HeoOXiaHl Bamomy noxaTtky. SAkmo Entity Framework
MPSIMO 3aBAHTAXKY€ BC1 CYTHOCTI, MOB'A3aH1 Yepe3 OJWH YU KIJIbKa acollialliid, IBUIIIE 3a
Bce, Oy/ie 3aBaHTaXXEHO OUIbIIE CYTHOCTEU, HIXK Oysio 6u moTpiOHO. [le 30uIbmuTh 00cAr
nam'sTi, a TAKOX BIUTMHE Ha MPOAYKTHUBHICTb.

B Entity Framewo0rk Mo»xHa KOHTpOJIFOBaTH, KOJIH BiJJOYBAEThCS 3aBAaHTAXKCHHS TIOB'SI3aHUX
CYTHOCTEH, Ta ONMTUMI3yBaTH KIJIbKICTh BUKOHYBAHUX 3alUTIB 10 0a3u jnaHux. PerenbpHe
KepyBaHHS 3aBAaHTAXEHHSM IIOB'SI3aHUX OO0'€KTIB MOXKE MIJABUIIUTH TMPOAYKTHBHICTh

MIpOTpaMH 1 1aTH O1JIbIIIe KOHTPOJIIO HAJT IAaHUMH.

4.1.1. Minxig Code first, mirpauii

B Entity Framework 0yno npencraneno niaxig Code-First y Bepcii 4.1. Y migxoi
Code-First Bu 30cepe/pKyeTecss Ha NpPEAMETHIH o00JlacTi mporpaMu Ta IOYHHAETE
CTBOPIOBATU KJIacH Jisi CBOTO JJOMEHHOTO 00'€KTa, a HE CIIOYaTKy MPOEKTY€ETE CBOIO 0a3y
JaHUX, a MOTIM CTBOPIOETE KJIACH, 1110 BIJIMOBIIAIOTh Balllll CTPYKTYpi 0a3u nanux. Takuid
MIJIX1/1 3aCTOCOBYETHCS, KOJIM y BAC HEMA€E TOTOBOT 0a3M J1aHUX, 1 BU XOUETE CTBOPUTH Ta

iATPUMYBATH ii Oe3M0CcepeHbO 31 CBOr0 Koy.[7]

33



Entity

Domain Classes

Framework

Database
Code-First Approach

Puc. 4.1. Code first miaxia a1t CTBOpEHHS 0a3u TaHUX

[Ipoutec cTBopenHst 6a3u ganux Ha ocHOBI Code first migxomy BinOyBaeTbCs 3a TAaKOIO

CXEMOIO: CII0YaTKy CTBOPIOIOTHCS MOJIENI 0a3u JaHUX, B KOJII 1€ BUTJIAIaTUME, SIK 3BUYaiHI

KJIacH, JaJi 11l KJIacu OMUCYIOThcsl Ha ocHOBI Fluent-API abo arpuOyTiB aHoTalli JaHUX, 1

Ha OCTaHHbOMY eTari CTBOPIOETBCA CXEMaA 0aszu JaHUX 3a AOIIOMOI'OK0 aBTOMAaTHU4YHHX

Mirpailiii abo Mirpaiiiif Ha OCHOBI KOJTY.

Create/Modify Configure Automated/

Domain Domain Code-based
Classes Classes Migration

Puc. 4.2. Ctpykrypa Code first miaxomy

[Tinxin Code first mae psin mepeBar Ta HEAOJIKIB.

Ilepesaru:

[Buakicte po3poOku. He morpiOHO TypOyBaTHCs MpO CTBOPEHHA 0a3u JaHUX,
MOXKHa BiJIpa3y MPUCTYNHUTH JO KOAYBAHHS Ta CTBOPEHHS KJAciB CYTHOCTEM.
[TigxoauTh 11 pO3pOOHMKIB, SIKI HE MAalOTh Oarato A0CBiay podoTH 3 6a3aMu TaHUX.
ABTOMaTHUYH1 OHOBJICHHS 0a3M TaHMX 3a JOMOMOroro Mirpaiiid. [Ipu BHeceHH1 Oyab-
SIKUX 3MIH B MOJI€JIb, cCXeMa 0a3u JJaHUX aBTOMAaTHYHO OHOBJIIOETHCS.

POCOs — ko Habararo 4uCTININiA, MEHIIIE aBTOMAaTHYHO 3T€HEPOBAHOTO KOJTY.

€ NOBHMI KOHTPOJIb HAJT KOXKHUM 3 KJIaciB CyTHOCTEH 6e3 ocoOnuBux 3HaHb SQL.
He notpiOuo niaTpumyBatu Mmoaenb EDMX ni1st oHOBIIEHHS 0a3u TaHUX.

KonTtpoms Bepciero 6a3u 1aHuX.

Henoniku:

CTBOpeHHS BpyYHY MOJIEJICH MPeMETHOT 00IacTl € He 3pYYHUM, KOJIM Ha TIPOEKTI €

z[eKiana COTCHb Ta6J'II/II_[I).
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e [lotpiOHi xopoii 3HanHs MoBu C# Ta ii yroau 3 Entity Framework.
e He pexomMeHayeTbes B mporpamMax 3 BEIHMKAM 00CSITOM JaHUX, CKIaJHa JIOTIKa JJIs
CTBOpEHHs 400 00CITyroByBaHH WX JaHUX.[8]
e Skmo no 6a3u gaHux Oyae BHECEHO OY/b-sKI 3MIHM, BOHM HE BIJ0Opa3saThCs Ha
00'ekTax y 10AaTKYy.

B Entity Framework 3'sBuBCSl 1HCTpyMEHT Mirpaiiii, SIKUii aBTOMaTHYHO OHOBJIOE CXEMY
0a3u JaHUX MpU 3MiHI MOJIes 6€3 BTpaTH ICHYIOUHMX JaHUX a00 1HIIHMX 00'€KTIB 0a3u JaHUX.
BiH  BUKOpPUCTOBYE  HOBUW  IHILIQJII3aTOP 0azy  JaHUX M Ha3BOKO
MigrateDatabaseToL atestVersion.
3aranom mirpariii npaioTh B TAKUK CIOCIO:
[Ipu 3MiHI Mozeni JNaHux po3poOHHMK BUKOpucToBye 3acobum EF Core, mo0 nonmatu
BIIMIOBITHY MITPAIlif0 3 OMKCOM OHOBJICHb, HEOOXITHUX JUISI CHHXPOHI3aIlli cxemMu O0a3u
nanux. EF Core nopiBHIOE MOTOYHY MOJIEIb 13 MOMEHTAJILHUM 3HIMKOM CTapoi MOJEII JIsI
BU3HAYEHHS BIJIMIHHOCTEM Ta CTBOPIOE BHXIOHI (Qainu wmirpamii. Pailnim MoKHa
BIJICT€)KYBATH B CUCTEMI KEPYBaHHS BEPCIIMH MPOEKTY, SIK OyIb-AK1 1HIIT BUX1AHI (aiiim.
CtBOpeHy Mirpaliio MO>XKHa 3aCTOCOBYBAaTH A0 0a3u nanux y pizHuid cnoci6. EF Core
3aMucye BC1 3aCTOCOBAHI MITpallii 10 CHeIiaabHOl Ta0IUIl KypHATY, 3 K01 OyJe SICHO, SIK1
Mmirpariii OyJu 3acTocoBaHi, a siki Hi.[9]
IcHye ABa BUM MIrpalliii: aBTOMaTHYHA MITpallisi Ta Mirparis Ha OCHOBI KOJY.
Ha mpoekTi 6ys10 BUKOpUCTAaHO MITpaIlito Ha OCHOBI KOJY.
Mirpartisi Ha OCHOBI KOAy 3a0e3mnedye OUIbIIMN KOHTPOJb HajJ MITpali€o 1 J03BOJIsE
HaJIAIITOBYBAaTH JOJATKOBI IapaMeTPH, TakKi sSK BCTAaHOBJICHHS 3HAYCHHS CTOBIIISA 3a
3aMOBYYBaHHSIM, HACTPOIOBAHHSI CTOBIIIIS, 110 OOYHCIIIOETHCS, 1 T. .
[I{o6 BUKOPUCTOBYBATH MIrpallito Ha OCHOB1 KOy, HEOOX1JHO BUKOHATH HACTYITHI KOMaHI!
B KOHCOJI nucrieryepa makeTiB Visual Studio:
Enable-Migrations: Bk/Iro4ae Mirparttiro y npoekxTi muisixom ctBoperns Configuration kiacy.
Add-Migration: cTBOpro€ HOBHH Kiac Mirpaifii BiJMOBIAHO 10 BKAa3aHOTO IMEHI 3a

normomororo metoiB Up() Ta Down().
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Update-Database: BukoHye octanHii ¢aiin mirpariii, creopenuii Add-Migration KoMaHI010,

Ta 3aCTOCOBYE 3MIiHU J0 CXeMU 0a3u JaHUX.

4.1.2. 3aBaHTaKeHHH NMOB'A3aHUX JaHUX

B Entity Framework icHye Tpu migxoau Juisi 3aBaHTaKEHHS IOB’SI3aHUX JIAHUX:
“pinknancHe 3aBaHTaxeHHs (lazy loading), “npsime 3aBanTaxkeHHs ’(eager loading) 1 siBHE
3aBaHTaxeHHA(explicit loading). 3a momomMorow Iux Miaxo/iB 3a0€3MeUyeThCs OJHAKOBE

3aBaHTa)KCHHS JIaHUX, aJie BOHU BILUTUBAIOTH HA IPOAYKTUBHICTH mporpamu. [10]

Binknanene 3apanTaxennsn (lazy loading)

Binknanene 3aBantaxkeHHs (lazy loading) monsrae y tomy, mo Entity Framework
aBTOMAaTUYHO 3aBaHTaxye pAaHl. Komu mnotrpiOHi 3B'sa3yBani jgaHi, Entity Framework
CTBOPHUTb I1I€ OJIUH 3aMUT /10 023U TaHUX.

Entity Framework 3acTocoBye BifkiaJeHe 3aBaHTaXEHHS 3a JOMOMOTOI JUHAMIYHUX
npokci-00'ekTiB. Ocb sk 11e npairroe. Konu Entity Framework noBeprae pe3ynbraTu 3anuTy,
BiH CTBOPIOE €K3EMIULSIPH KJIACIB Ta 3alOBHIOE iX JAHWMHM, sIKI OyJM MOBEpHYTI 3 0azu
nanux. Entity Framework mae MOXJIMBICTh JUHAMIYHO CTBOPIOBATH HOBHUM THII ITiJ Yac
BUKOHAHHSI, TOX1THUI BiJ Kjacy mozeni. [{eil HoBull Kiiac BUCTYyIA€ SIK MPOKCi-00'€KT JJist
KJIacy 1 Ha3MBAETHCS TUHAMIYHUM MPOKCI-00'ekToM. Bin Oyne nmepeBu3HayaTH HaBIraiiiHi
BJIACTMBOCTI KJIacy 1 BKJIIOYATH JACSKY JOJATKOBY JIOTIKY JUIsl BUJIYUYCHHS AaHUX 3 0a3u
JMaHUX, KOJIM BUKINKAETHCS HaBIraliiiHa BIIACTUBICT.

Jl1s1 Toro, 100 BUKOPUCTOBYBATH AMHAMIYHI ITPOKCI-00'€KTH € KiJIbKa YMOB, SIKUM MTOBUHEH
BIJINOBIJIATH KJ1ac MoJeni. SKio 1mi yMOoBH HE BUKOHYIOThCS, Entity Framework, ne Oyne
CTBOPIOBATU JIMHAMIYHI MPOKCI-00'€KTH JJISl KJIacy 1 MPOCTO MOBEPTATUME E€K3EMILISIpU
KJIacy, Kl HE MOXYTh BHUKOHYBAaTH BIJIKJIJIeHE 3aBaHTAXCHHSA, a OTXKE, B3aEMOMISTH 3

0a3010 JaHUuX:
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e Knac Mozesni NOBUHEH MaTH MoaAu]iKaTop 1ocTymy public 1 He MOBUHEH 3a00POHATH
cnaJKyBaHHA (Kito4oBe cioBo sealed y C#).

e HagirariiiHi BIacTUBOCTI, SIKIi MalOTh 3a0e3MevyBaTH BiAKIaJCHE 3aBaHTAKCHHS,
MarTh OyTH BIpTyalbHUMHU (Moaudikarop virtual).

Binknanene 3aBaHTaKEHHS € AyXE MPOCTUM y BHUKOPUCTaHHI, TOMY IO BHKOHYETHCS
aBTOMaTU4HO. ITpH IbOMY BOHO € JOCUTh HEOE3MEYHUM B IUIaHi IpoayKTuBHOCTI.[10]
SABHe 3aBanTaxxeHHsI(explicit loading)

SIBHE 3aBaHTa)XEHHS, SK 1 BIIKJIa/ICHE 3aBAaHTAXKECHHSI, HE IPU3BOAUTH J0 3aBAaHTAXKEHHS BC1X
MOB'A3aHUX NAHUX y TEPIIOMY 3aluTi. AJle NMPU UOMY, Ha BIIMIHY B1J BIAKJIaJEHOTO
3aBaHTaXCHHS, MPU BUKIWMKY HAaBITallliHOI BJIACTHBOCTI 3B'I3aHOTO KJacy, 1€
3aBaHTAKEHHS HE IPU3BOAUTH IO ABTOMATUYHOTO BUITyUEHHS MOB'I3aHUX TAHUX, IS I[HOTO
noTpiOHO BukiIMKaTH Meron Load(), mo0 3aBaHTaxuTH TOB's3aHl gaHi. Takuil Tun
3aBaHTAKEHHS MOYKE BUKOPUCTOBYBATHCH y TAKMX BUIAIKAX:

o Ileii Tum 3aBaHTaXEHHS YyCyBae HEOOXITHICTh BiJ3HAYATH  HAaBIraliiHi
XapaKTEpPUCTHKU KJIacy MOJENi fIK BIpTyasibHi. lle Moxe 31atucd He 3HAYHOIO
3MIHOIO, aje ToW (haKkT, MO0 TEXHOJIOTIS MOCTYIy 10 TOB'S3aHUX JaHUX TPH
BIJIKJIaJICHOMY 3aBaHTa)K€HH1 BUMarae 3MmiHtoBatu kiaacu POCO moneni, naneka Bij
171€aJIbHOI.

e € MOXIHUBICTh MpAIIOBAaTH 3 ICHYIOUYOI O10JI0TEKOI KJaciB, Ji¢ HaBIramiiHi
BJIACTUBOCTI HE TIO3HAYCHI SIK BIpTyallbHi, 1 HE MOXKJIUBO 3MIHUTH 010J110TEKY.

e 3pemrToro, SBHE 3aBaHTAXCHHSI J03BOJIsiE OYyTH BIIEBHEHUM, Y TOMY, III0 B TOYHO

3HAE€TE, KOJIM 3alMTH HAJICHUIIAl0ThCS 10 0a3u manuXx.[11]

IIpsime 3aBanTa:keHHs1(eager loading)

[Ipsime 3aBanTaxkeHHs naHuX (eager loading) n03BosE BKA3aTH Yy 3aMKTI, K1 TIOB'sA3aH1 AaH1

NOTPIOHO 3aBAHTAXKUTH I1]] YaC BUKOHAHHSA 3aMUTY. 3aBASKHU [IbOMY, KOJIH y KOJ1 MOTPiOHO
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OyJie TocuaTrCs Ha TMOB'I3aHy TAaOJUII0 Yepe3 HaBiraliiHy BJIacTUBICTh, SQL-3anmut He
Oyzae HampaBiaTHCA A0 0a3u aHUX, TakK SK MOB'S3aHI JAaHi Bke OyAyTh 3aBaHTaXEHI MPH
nepiiomy 3anuti. Entity Framework mist nux niieir BukopuctoByeTbest Meto Include(),
SKOMY TIEPEIa€ThCA ACNIeTaT, B SKOMY MOYKHA BKa3aTH HaBITAIliiHY BJIACTUBICTb, 32 KOO
JaHl MMOBMHHI 3aBaHTa)XyBaTUCS MNpu nepuioMy 3anuTi. Llelr MeToq € po3muproodnm s
IQueryable.
Merton Include() Mo>kHa BUKOPHCTOBYBATH JJIS 3aBAaHTAKCHHS KIJTbKOX 3B'SI3aHUX TAOJHIIb.
Ieit meton nmoeptae Tun IQueryable<TEntity>, ne TEntity 1ie 6a30Buii TUIl, B KOJEKIIi1
AKOTO BIH OyB BUKJIMKAaHWUW, TOMY MOXHA BHUKOPHUCTOBYBATH JIAHIIFOKOK BUKIIMKIB
Include.[10]
Ha mpoexTi 0ys10 BUKOPUCTAHO TIPsIME 3aBAHTAKECHHS.
Ha piBHi gqoctymy no marux B mari QUEry peaaizoBaHO TpH KJIaCH:

— GroupQuery.cs

— SubjectQuery.cs

— UserQuery.cs
Honatok E

4.1.3. Cxaanosi ba3u nanunx

CyrHicTs (entity) npencraiisie TUIl 00'€KTIB, sIKI TOBUHHI 30epiratucs B 0a3l 1aHUX.
Kosxna tabnuis y 6a3i JaHUX Ma€e TMPEACTaBIATH OJHY CYTHICTh. SIK MpaBUIIO, CYyTHOCTI
BIIMOBIaI0Th 00'€KTaM 13 peasibHOro cBiTy. KOXKHa CyTHICTh BU3Hauya€e Hallp aTpUOYTIB.
ATpuUOYT € BIACTUBICTIO, SIKa OMKICYE JESIKY XapaKTepUCTHKY 00'exTa.[12]

Kuroui € ciocoboMm ineHTrdiKamii pAakiB y Tabmuili. 3a JOTMOMOTO0 KIIFOYiB MH MOYKEMO
BCTAHOBJIIOBATH 3B A3KH 3 IHIIUMU TaOJIUIISIMH.
IlepBunnuii kw4 (primary key) Oe3mocepeqHbO 3aCTOCOBYEThCS IS iMeHTUDIKAITT

psnkiB TabnuIll. BiH MOBUHEH BIAMOBIIaTH HACTYITHUM OOMEKECHHSIM:

® VHIKAJIbHMIA,
e 000B’S3KOBHI J1JI1 KOKHOI OKpEMOi CYTHOCTI;
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e HE3MIHHUH;

ba3u naHux MOXXyTh MICTUTH TaOJMIN, MOB'I3aH1 MK COOOIO PI3HUMH 3B'sI3KaMU. 3B'SI30K
(relationship) € acoriaii€ro Mi>k CyTHOCTSIMH PI3HUX THITIB.
Jlnst opranizartii 3B's13Ky 3aCTOCOBYIOTBCS 30BHIIITHI KITFOUI.
3oBHIIIHIA KWWY TpeacTaBisie OJWH a00 KUIbKAa CTOBMINB OJHIET TaOUIl, SKUN
OJIHOYACHO € TOTEHIIIMHAM KJIFOYEM 3 1HIIIO1 Ta0IUIll. 30BHINIHINA KJIF0Y HEOOOB'SI3KOBO Ma€
BIJIMOBIAATH MEPBUHHOMY KJIFOUY T'OJIOBHOI TaOIMIll. X04a, K MPaBUIIO, 30BHIIIHIN KITHOY

13 3a71e)KHOT TaOMHII BKa3ye HAa IEPBUHHUI KITIOY 13 TOJIOBHOT Ta0smili. [13]
3B'A3KM MIXK TaOIULSIMU OYBatOTh HACTYITHHUX THUIIIB:

e Opun 1o oxuaoro (One to one).
e OpuHn 10 6arateox (One to many).

e bararo xTo 10 6arareox (Many to many).

4.2. Cxema 0a3u 1aHHUX

Ha ertami mpoekTyBaHHs 6a3u JaHUX 32 OCHOBY OpasICh 3aBJaHHs, SIKI Ma€ BUPIITyBaTH

IIpoTrpaMHe 3a0e3TCUCHHS.
OcHoBHi cyTHocTi 0a3u ganux: Faculty, Groups, Users, Subject, TimeTable.
[Mpomixksi cytHocTi: GroupSubjects, UserGroups, UserSubjects.

Onuc Bcix cyTHOCTEH 3HaxoauThes B mamii Models, sika y cBOIO 4yepry HaJeKUTh PIBHIO

DAL(piBeHb JOCTYITY 10 JaHUX).

HomaTok €
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Cytaicts Users

= Users

Email:string

FirstName:string

LastName:string

ProfilePicture:string

Age:int
TsContract:bool
UserRole:List
UserSubjects:List

UserGroups:List
|

Mae Taki noss:

Email — enextponna agpeca kopuctyBaya, THI string.
FirstName — im’st kopucTyBaya, TH string.

LastName — npi3Builie KOpUCTyBaya, TUII string.
ProfilePicture — ¢oTto kopuctyBaya, Tum string.

Age — Bik KopucTyBaya, THII int.

Cytaicts Users, mocunaetbest Ha 1HII cyTHOCTI: Subjects, Groups, Role. I1[o6 peanizyBatu
JaHy Joriky, oyno crBopeno tpu mozem UserSubject, UserGroups, UserRoles. 11i moxeni

OIHCYIOTH 3B 30K KOPUCTYBaya 3 iHIIMMH CyTHOCTSIMHU.
Cytricts UserRoles mictuts osist Amin, Student, Teacher, tumy string.

Bona pearnizoBana fj1s1 TOoro, o0 HaJaBaTH KOPUCTYBAYeBl Pi3HUHN JOCTYI JO MIPOTPaMH,

BIJIMOBITHO JTO HOTO POJICH.
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[Ipu norini Ha caiTi Oyae MEpPeBIPATHCH POJIb F03€pa 1 HaJIaBaTUCh JIOCTYM JO MEBHUX
cTopiHok. Jlo mpukiamy, CTyAEHT MaTUME AOCTYI JIMIIE IO CTOPIHKH Uil CTYJICHTA,

BIJIMTOBITHMM YHHOM peajli30BaHa JIOTIKa 1 I BUKJIalada Ta aJMiHICTpaTopa.

Cyrtnicts UserSubjects

UszserSubjects (npemimHa Tabnuua)
UserId:long r
SubjectId:lang

UserSubject 3B's3ye KoprCTyBada 3 MPEIMETOM, 11€ peaai30BaHO 3a JOTIOMOT0I0 30BHIIIHIX
kmouiB Userld ta Subjectld. Ll cyTHICTH € NPOMIKHOIO CYTHICTIO MIX TOJIOBHUMHU

cyrHoctsimu User 1 Subject.

Cytaicts UserGroups

GroupSub jects(npomimna TaBnua)
GroupId:long
5ubjectId:long

UserGroup 3B'si3ye KOpuCTyBaua 3 TEBHOIO TPYyIOIO, 1€ peasli30oBaHO 3a JOIMOMOTOIO
3oBHImHIX KI04iB Userld ta Groupld. [lg cyTHICTHP € TPOMIKHOIO CYTHICTIO MIX

rojoBHUMU cyTHOCTsAMH User 1 Group.

CyrtHicts Subject
Sub ject
1 NameSubject:string -
TsActive:bool
UserSubjects :List
SubjectGroups:List

Mae Taki nosns:
NameSubject — Ha3Ba npeamery, Tu string.
ISActive — moka3ye uu npeaMeT akTHBHUH, THIT bool.

Mognenb Subject mictuth ipoMixkai Mozeni UserSubjects ta SubjectGroup.
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UserSubject 3B’s13y€e KoprucTyBaua 1 mpeaMeT(IUB. BUIIE).
SubjectGroup 3B’s13ye cyTHicTh Subject Ta Group.

Cytaicts Groups

Sroups
Id:long —
MNameGroup:string
I

Mae Taxi nosns:
|d — mepBuHHMI KiTrOY, THT long.
NameGroup — Ha3Ba rpymnu, THI string.

3a gomomororo cytHocTi Groups peanizoBaHO 3B’s30K Oarato g0 Oaratbox 3 Users Ta
Subject. Lle o3Havae, 1110 OJUH KOPUCTYBad MOKE HAJIEKATH /10 PI3HUX IPyI, a OJIHA TpyIa
MOKe MaTu 0e3ni4 kopucTyBadiB. OIMH MpeaMeT MOXKE BUBUATHUCh HA PI3HUX Ipynax, a

OJIHa Tpyma MOXe MaTu 0araTo MpeIMeETiB.

Cyrtnicts Faculty

Faculty

MomeFaculty
z=tring

Groups:List

Mae Taki nossi:
NameFaculty — na3Ba ¢akyabTery.

st cyTHICTH Mae 3B’SI30K OAWH J0 OaraThoX 3 cyTHicTi0 Group. Ile o3Hauae, mo oguH

(bakyIbTET Ma€ pi3Hi TPYIH, a OJHA TPYyIa MOXKE HAJIESKATH JIUIIEC OJHOMY (DaKyIbTeTy.

Cytricte TimeTable
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= TimeTable
UserId
SubjectId

LesonDate: TopicDate nl
LesonMumber:int
IsPresent:bool
Scoretint
Mae Taxi mosst:
Userld — 30BHINTHMIA KIJTFOY 115 3B'SI3KY 3 CyTHIicTIO User.
Subjectld — 3oBHIIIHMI KITIOY JJ1s1 3B'SI3KY 3 CYTHICTIO Subject.
LesonDate — nara 3aunsarts, Tun TopicDate.
LesonNumber — Homep 3aHsATTS, THT int.
IsPresent — noJte, sike moka3ye NPUCYTHICTh CTYJEHTA Ha 3aHATTI, TUI bool.

Score — GaJ, BUCTaBJICHMI 32 3aHITTA CTYJIEHTY, TUI int.

PeanizoBana /1711 KOHTPOJIIO B1JIBIIyBaHOCTI Map CTYAEHTaMHU.

Onaud ao Barateox
Faculty »
MName Faculty
:string
Groups:List '—|
Bararo oo Garateax |
| Users
UserGroups{npomixna tabmmua) | | Eneairasy
Groups Sr‘uuf[d:l&ng Firsthame:string
Tdtlang UserIdilong Lasthame:string
NameSroup:string ProfilePicture:string
Age:int
Barato Ao Barateox TeCantract-boal
GroupSubjects{npomixHa Tabmaus) UserRole-List
Groupld:lang UserSubjeatsList
SubjectId:lorg Earato Ao GaraTeox UserGroups:List
UserSubjects (nposixea Tabnaua)
Barato oo Darateox UserTd-long
TimeTable | SubjectId:long
Uzerld:long
SubjectId:long |
LesgnDate: TopicDate 4—| 5""_1"“' . ‘
LesonMumberint 1 Nome5Subject:string |
IsPresent:boal Lrhc‘l'l'.'s'jbnnl -
Score-int UserSubjects :List
SubjectEroups:List

Puc. 4.3. Cxema 0a3u naHux
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PO3/LI 5

ABTOPU3ALISA TA AYTEHTU®IKALIA

5.1. AyrenTudikauin

Aytentudikaiisa (Big aHri. authentic — ICTUHHMM, CpaBXHINA) — 1€ HAJAHHS JI0KA31B,
110 BU 17IeHTU(]IKOBaH1, 400 1HAKIIIE KaXKy4uH MOIMEPETHbO 3apEECTPOBAHI B CUCTEMI.
AyTteHTudIKaIliss MOXe 3IIMCHIOBATUCS PI3HUMU CIOCOO0aMHU, HAWIPOCTIMIUNA 1Ie
ayTeHTU(DIKaIlis 3a maposeM.

Lle#t MeToa IpyHTYETHCA Ha TOMY, 110 KOPUCTYBay MOBUHEH HAJaTH username Ta password
JUIsl ycmimHoi ineHTudikamii ta ayreHtudikamii B cucremi. Ilapa username/password
3aJIa€ThCSI KOPUCTYBAaUEM TpU HOTO peeCTpallii B CUCTEMI, IPH IbOMY Username — e MOe
OyTH ajzpeca eneKTPOHHOI MOIITH KOPUCTyBaya.

[cHYIOTB i1 1HIIII METOM ayTeHTU(IKALII:

e AyreHTudikamisi 3a cepTudikaTaMu;

e AyteHTH(IKAIlSA 32 OJHOPA30BUMH MMAPOJISIMH,

o AyteHTu(ikallis 3a KI04amMu JOCTYIY.

Ha npoexTi O0ys0 BuOpano ayreHTudikaiiiro 3a TokeHaMu. [le me onun Bua ayreHTudiKalii,
SIKUWA T0Ope MiAXOIUTH JUIs 3a00IraHHsl B3JIOMIB Ta 3a0€3MeUeHHs HaIIHOCTI CalTy.
TunoBuii mpukiIag MOro CHoco0y — BXiJ O MpOrpaMu dYepe3 OOJIIKOBUN 3amuc y
coliaibHUX Mepexax. TyT colianbHi Mepexl € cepBicamMu aBTeHTHdIKaIli, a mporpama
TOBIpsie PyHKITIF0 aBTeHTU(IKAIlIT KOPUCTYBAUIB COIIAILHUM MEpEkKaM.

OTxe, 1€ OJHIEID NMPUYMHOIO BUKOPHCTAHHS CaMe€ LOTO METOAY ayTeHTH]IKamii €
3pYYHICTb, aJ>Ke OYJI0 BUKOPUCTAHO ayTEHTU(IKAIIIIO 33 JOTIOMOI'0I0 aKayHTY KOPUCTYyBaya

B Google.
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€ nexinbka BuaiB TokeHiB : Simple Web Token(SWT), JSON Web Token (JWT), Security
Assertion Markup Language (SAML).

Bbyno Buxkopuctano JWT TokeH.

JSON Web Token (JWT) — e Bigkputuii crannapt ( RFC 7519 ), sikuii 103BoJIs1€ 6€311€9HO
nepeaBaTy iHpopMarllito Mixk cTopoHamu 3a goromororo JSON o06’ekra.[14]
AytenTudikaiis — 1e HalnomupeHimui crnocido Bukopuctands JWT TokeHiB. Sk Tiabku
KOPHCTYBa4 BXOJIUTh B cUCTEMY, BiH oTpumye JW'T TOkeH, Sikuii JO3BOJIUTH KOPUCTYBaYEBi

OTpUMATH JAOCTYII 0 MapIIPYTIB, CIYKO 1 peCypCIB, SIKi JIO3BOJICH] ITUM TOKCHOM.

5.1.1. Crpykrypa JWT Tokena

JWT TOKeH ckiafaeTbes 3 TPbOX YaCTUH, PO3AUIEHUX KParKaMHu.
3a3BHYall 1€ BUIISIAE€ HACTYITHUM YHHOM:

XXXXX.YYYYY.2227Z

e Header
e Payload
e Signature[14]

Header
Header(3aronoBok) 3a3Bu4aii CKJIaIa€ThCs 3 ABOX YACTUH: TUIYy Mapkepa, sikum € JWT, 1

BUKOPUCTOBYBAHOTO ainroputmy nianucanus, Hanpukiaag HMAC SHA256 abo RSA.

Hanpuknan:

{
“alg”:”HS256”,
“typ”:"JWT”

k

[Totim 1ieit JSON komyethest B Base64Url, mo0 yrBopuTu niepiry wactuny JWT.
Payload

Payload (kopucHe HaBaHTaXXCHHS) € IPYTrO0 YaCTHHOI TOKEHA.
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[Tpuikia oM KOPUCHOTO HABAHTAXCHHS MOXE OyTH:
“sub”:’123456”,
“name”:”John Doe”,

bh

“admin”:”true”,
¥
Signature
Signature(mianuc) BUKOPUCTOBYETHCS ISl IIEPEBIPKH TOTO, 100 MOBIIOMIICHHS HE OYyII0
3MIHEHO Ha NUIIXY, a Y BUIMAJKY TOKEHIB, MIAMUCAHUX 32 JOMOMOTOI0 3aKPUTOr0 KIIIOYa,
BIH Tak0oXX MOe€ rnepeBiputd, mo BignpaBHUK JWT e tum, 3a koro cebe Bumae. 11100
CTBOPUTH YACTUHY MIJMUCY, TOTPIOHO B3SITH 3aK0I0BAaHUMN 3aT0JIOBOK, 3aK0JIOBaHE KOPHCHE
HaBaHTAKCHHS, CEKPET, AITOPUTM, 3a3HAYCHUH Y 3ar0JIOBKY, 1 IMiIMACATH BCE.
Hanpuxaan:
[Tinmuc 3a nonomororo anroputmy HMAC SHA256:
HMACSHA256(

base64UrlEncode(header) + "." +

base64UrlEncode(payload),

secret)

5.1.2. sk npauwoTs web TokeHH

[lin wyac ayreHTHdikaiii, KOJIM KOPUCTYBAau YCHIIIHO BXOJUTh IO CHUCTEMH,
BUKOPHCTOBYIOUH CBOT 00JIIKOBI AaHi, Oyze moBepHyTo BeO-TokeH JSON. OCKIIbKH TOKEHU
€ 00JIIKOBUMH JAaHUMH, TOTPIOHO OyTH 00€peKHUMHU, 11100 3armo0irTy mpodiemMam Oe3neKu.
Sx mpaBusio, He MOTPIOHO 30epiraTd TOKEHM MOBIIE, HIXK 3a3HA4eHO. TakoXK HE BapToO
30epiratu KOH(}IACHIIIIHI JaH1 CeaHCcy B CXOBUIII Opay3epa.

[Ilopa3sy, KOIM KOPUCTYBad XOdY€ OTPUMATH JOCTYN 0 3aXHIIEHOTO MapHIpyTy abo
pecypcy, kopuctyBad moBuHeH BianmpaButu JWT, 3a3Buuaii B 3arojioBKy aBTOpH3aIlii,

BUKOPHUCTOBYIOUM cxeMy Bearer.
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Bwmict 3aronoBka mae BUTJAAAATH TaK:

Authorization: Bearer <token>

5.2. ABTopu3auis

ABTOpHM3allis — 1€ TIepeBipKa poJii KOPUCTyBaya B CHCTEMI Ta PIlIEHHS MPO HaJaHHS
JOCTYILY 10 3alMTaHOI CTOPIHKH abo pecypcy.
KitrouoBuM 1HCTpyMEHTOM J1J1s aBTOpH3allii € aTpudyT AuthorizeAttribute 13 mpoctopy iMeH
Microsoft. AspNetCore.Authorization.
[Ipu upomy atpudyt Authorize He BKa3ye, IK KOPUCTyBay NOBUHEH aBTEHTU(IKYBaTHUCH,
BiH TUIbKH BUKOHYE MEPEBIPKY.
Ha caiiTi € Tpu CTOpIHKH, SIKI MOTPEOYIOTh ABTOPU3YBATHCh, L€ cTOpiHKa CTyneHTa,
Buutens ta AaMinicTpaTtopa, 1 3aiexHO BiJ 3amaHoi podmi(Student, Teacher, Admin),
BUKOHYETbHCSA MEpeBIpKa TOCTYIy O LIUX CTOPIHOK.

Ha npoekTi Oyso peanizoBaHO aBTOpHU3ailio Ta ayreHTtudikaiito, Jlogarox XK.
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PO3JILI 6

THTEP®ENC ITPOI'PAMUA

Jlst mancanns Frontend wactuau Oyso BukopucTano 6i0mioTeky React.

React — e 616mi0oTexa JavaScript, sika BUKOPUCTOBYETHCS JIJI1 CTBOPEHHST KOPUCTYBAIIBKUX
iHTepdeiici. React 6yno crBopeno komnaHniero Facebook, a mepuuit peni3 BUMYLIEHO Y
6epesni 2013 poky.
[TonynsipHiCTb 111€1 610JI0TEKH CTPIMKO 3POCTAE.
IlepeBaru React:

e Bipryansauit DOM.

e Po30urta inTepdeiicy Ha OKpeMi KOMIIOHEHTH.

e Mae BiIKpUTHUH KOJI.

e Mae xopolie KOM IOHITI.

e Bukopucranus Jsx.

6.1. Bipryaabuuii DOM

Best ctpykTypa BeO-cTOpiHKM MOKe OyTH TpejacTaBieHa 3a jgonomororo DOM
(Document Object Model) — opranizarmiss eaemeHTiB html, SKUMH MH MOXEMO
MaHINyJIIOBaTH, 3MIHIOBAaTH, BUJAJISATU YW JodaBatu HoBi. s B3aemoxii 3 DOM
BUKOPUCTOBYEThCS MoBa JavaScript. OHak, KOJM MU HaMaraeMocsi MaHimyroBatyu html-
eJeMeHTaMu 3a jomomororo JavaScript, MU MOXEMO 3ITKHYTHCS 31 3HIKCHHSIM
MPOYKTUBHOCTI, OCOOJMBO TPU 3MiHI BEIUKOI KIJIBKOCTI €JIEMEHTIB. Aje sSkOu MH

npaifroBasiv 3 JavaScript 06'ektamu, TO onepariii poowiucs O MBUIIIIE.
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Jlns BupinieHHsT TpoOJieMH MPOJYKTHUBHOCTI SIKpa3 1 BUHHMKJIA KOHIIEMIIS BIPTyajabHOIO
DOM.

Bipryansauit DOM e nerkoBaxkHoro komiero 3suuaitHoro DOM. I BiaminHicTIO React € Te,
o gaHa 616mioTeka mpairoe came 3 BipryanbHuM DOM, a He 3BUYaiiHuM.

Sxuo mporpami moTpiOHO Mi3HATHCA 1H(GOPMAIII0 MPO CTaH EJIEMEHTIB, BiTOYBa€ThCS
3BEpHEHHs /10 BipTyajibHoro DOM.

S0 moTpiOHO 3MIHUTH €IEMEHTH BEO-CTOPIHKHM, TO 3MIHU CIOYaTKy BHOCATHCSA 0
BipTyasibHoro DOM, a Bxke moTiM HOBHM cTaH BipryanbHoro DOM mopiBHIOETHCS 13
MOTOYHUM CTaHOM. | SIKIIO Il CTaHW BIJIPI3HAIOTHCS, TO React 3HaXOIUTh MIHIMAJIbHY
KUIBKICTh MaHIMYJISIIIH, sIKI TOTPI1OHI JO OHOBJIEHHS peadbHoro DOM 10 HOBOTO CTaHy 1
poOUTH iX.

VY pe3ynbTaTi Taka cxema B3aeMOJIl 3 €JIEMEHTaMH BeO-CTOPIHKM Npaloe HadaraTo
mBUaIe 1 e(exTuBHIimIe, HIK sSKIO MU mnpamoBaiu 0 3 JavaScript 3 DOM

0e3mnocepennpo.[15]

6.2. JSX

JSX(JavaScript Syntax Extension) mpencrasiisie criocio onucy BizyaiabHOro koay B React
3a 10ormoMororo kombinHarii koay JavaScript 1 po3mitku XML. JSX He € 000B's13k0BUM, TOOTO
BeCh KOJ MOXHAa MHCAaTH 1 HAa 4YucTOMy Java Script, ame BUKOPUCTaHHS HOro
PEKOMEHI0BAHO.

JSX Buctymae cBoepiTHUM CHHTAKCUYHUM ITyKPOM.

[Ipuknan Bukopucranus JSX:

Tyt MmoxHa nobauuT, sixk kog HTML npucBoeno 3MinHii Java Script.

[Tpu po6oti 3 JSX ciig BpaxoByBaTH psiji MOMEHTIB, 30kpeMa B JSX 17151 yCTaHOBKHU KJ1acy
3acTocoByeThcst arpuOyT className, a ue class. JIpyruii moment: arpuOyt Style sk
3Ha4YCHHs npuiiMae 00'exT Java Script. I tperiii MomeHT: B JSX BUKOPUCTOBY€EThCS camel-

case, TOOTO SIKILIO MM XOUE€MO BU3HAYUTH CTUJIHOBY BIACTUBICTD JUJIs IPUQTY, HAIPUKIIA],
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BiactuBicTh font-family, To BiAmoBigHA BIACTHBICTH B O0'€KTI CTHIIIO Ha3WBATHMETHCS
fontFamily , To6To medic BinkumaeTbes, a HACTYITHA YAaCTHHA CIIOBA MIOYNHAETHCS 3 BETTMKOT
aitepu. [16]

JSX ctBoproe enementu React.

Bech inTepdeiic React qo3Bossie po3duBaT Ha OKpeMi KOMIIOHEHTH, 1X MOKHA MOBTOPHO
BUKOPHCTOBYBAaTH Ta JIETKO OHOBIOBaTH. KOMIIOHEHTH € aHAJIOTIYHUMHU (QYHKIIISIMU
JavaScript. Bonn 30epiratoTs cTaH 3a IOIIOMOTOI0 BIACTUBOCTEH 1 MOBEPTAIOTH €JIEMEHTH
React, sixi mOTIM TOBEpPTAIOTHCS HA BEO-CTOPIHIII.

KoMrioneHnTy € aBoX THUIIB: (PYHKIIOHAIBHI Ta KiacoBi. Ha mpoekTi BUKOPUCTOBYBAIHCH

(yHKI10HAJIBH1 KOMIIOHEHTH, 110 € OLIBII CYyYaCHUM 1 PEKOMEHAOBAHUM CIIOCOOOM.

6.3. React Hooks

Xyxku 3'siBnuck y Bepciii React 16.8. Bonu 103B0JISIIOTE BUKOPUCTOBYBATH CTaH Ta 1HIII
MOXJIMBOCTI React 6e3 HamucaHHs Kjacy.
OpHiero 13 mepeBar BUKOPUCTAHHS XYKIB HaJl KJIACOBUMHU KOMIIOHEHTAMH € MOXJIHBICTh
HalMCaHHA (PYHKI[IOHAJIBHOTO KOAYy Ta 30epiraHHs 1 3MIHYy CTaHy OKpPEMOIo
(YHKI10HAJTBHOTO KOMIIOHEHTA.
Cran — 11e 00’€KT, IKMI OMUCye BHYTPINIHINA CTaH KOMIIOHEHTA, BIH CXOXKHI Ha props 3a
BUHSITKOM, IO CTaH BU3HAYAETHCA BCEPEAMHI KOMIIOHEHTA 1 JOCTYMHUW TIJIBKU 13
koMmrioHeHTa. CTaH BU3HAuae, SK BIIOYBAE€THCS PEHIEPUHT KOMIIOHEHTIB 1 SIK BOHU
noBoJsATECA. OAHUM 3 OCHOBHHUX 3aCTOCYBaHb CTaHy € Te€, L0 BIH JoIloMarae BeO-cailTy
OyTH OUIBII JUHAMIYHUM 1 CIIPOILIYE B3aEMO/IIIO 31 3SMIHHUMHM BCEPEIMHI IPOTrpamHu.
3a J0MOMOror XyKiB MOJKJIMBO BHOKPEMHUTH JIOTIKY CTaHy 3 KOMIIOHEHTa, I1100
MPOTECTYBATH ii a00 MOBTOPHO BUKOpHUCTATH. [IepeBUKOPUCTaHHS JIOTIKM B1IOYBA€ETHCS 3
BIJICTIIKYBaHHSM CTaHy O€3 3MIHM 1€papxli KOMIIOHEHTIB. Yepes 11e CTa€e Jerko IUTUTUCS
XYKaMH MOMDK 1HITUMHU KOMITOHEHTaMH.
Ak 1 Oinemricte mporpam React mo mosisu React 16.8, intepdeiic xopuctyBaua OyB

PO3ALIEHU Ha JAB1 KaTeropii: KOHTEHHepH 1 Mpe3eHTaIliiiHI KOMIIOHEHTH, SIK 3alIPOTIOHYBAB
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Jlen A6pamoB . KonTeliHep 3a3Buuail ckiagaBcs 3 037114l KOMIIOHEHTIB BUIIIOTO MOPSIKY
(HOC) nns moBTOpPHOTO BUKOPHUCTAHHS JIOTIKM Ta BBEACHHsS AaHuX. [Ipe3eHTamiitHi
KOMITOHEHTH OTPUMMYBAJIM JaHi Ta 3BOPOTHI BUKIMKH Yepe3 BIACTUBOCTI, NEpelaHi 3
KOHTEHHEPIB.

JIBi mommpeni mnpobiemu 3 BukopuctanHsM HOC BkiIouYaloTh BUKOPUCTAHHS
BJIACTUBOCTEH PpEHJEPUHTY Ta MOXKJIMBICTD MaTU KOMIIOHEHTH, OTOYEHI IapaMu
MOCTAaYaJIbHUKIB, CITOKHBAYiB, KOMIIOHEHTIB BUIIIOTO TIOPSIKY, BIACTUBOCTEH PEHACPUHTY
Ta IHIIMX a0CTpaKIlii, SIKUX I11¢ Ha3UBAIOTh IMEKJIOM OOTOPTKH.

VY nopiBusnHi 3 pimenHsM HOC, miaxin Hooks 3a6e3neuye O11bIn 4iTKy JOTIKY Ta Kpaliuii
CHOCi0 3pO3YMITH B3a€EMO3B'SI30K MK JAaHUMH Ta KOMITIOHEHTOM.[17]

Otxe, BukopuctanHsi React Hooks mae Tpu mnepeBaru: MOMIIMBICTH MOBTOPHOTO

BUKOPWCTaHHSA, 3pY4YHICTh YATAHHA 1 TECTYBaHHS.

6.4. Redux

Redux — Biakputa JS 6i0mioTeka Npu3HAYCHA MJIs YOPABIIHHS CTAHOM IPOrpam
JavaScript. Haiiuacrimie BUKOpUCTOBYEeThCsI pa3oM 3 React abo Angular nns moOymoBu
iHTEepdeiiciB kopucTyBauda. Briepiie Bin OyB npeacrasnenuii Jlenom A6pamoBum ta EHjipro

Knapkom y 2015 porii.

6.4.1. OcHoBHi koHmenuii Redux:

HeswminHe gepeBo cTaHiB.
¥V Redux 3aranbHuil cTaH TporpaMu MpEJCTaBICHO OJHUM 00'ekToM JavaScript — state
(cran) abo state tree (mepeBo craniB). He3miHHE AepeBO CTaHIB JTOCTYIHE JUIIE IS
YUTaHHS, 3MIHUTH HIYOTO Oe3MocepeHbO0 HE MOKHA. BCl 3MiIHM MOKJIMBI JIMIIE MU
HaJICHJIaHHI action (fif).
Hist (action) — 1ie JavaScript-00'eKT, SKuii JAKOHIYHO OMUCYE CyTh 3MIHU. €TMHA BUMOTA JI0

00'exTa Jii — 11e HAABHICTh BJIACTUBOCTI type, 3HAUCHHSM SIKOTO € PSIJIOK.
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I'enepaTopu aiit (actions creators) — 11e yHKIIIT, 1110 CTBOPIOIOTH Aii. 3a3BUYal 1HILIFOIOTHCS
pasoM i3 gyHKIti€ro BianpasiaeHHs aii(dispatch).
Penyktop (reducer) — me umcra ¢yHKIs, sSka OOYMCIIOE HACTYIIHMM CTaH JepeBa Ha
MiJCTaBi HOTO MOTIEPETHBOTO CTaHy Ta i1, IO 3aCTOCOBYETHCS.
(currentState, action) => newState
PenykTop mpairioe He3ale)KHO BiJ CTaHy MPOTpaMH, Ta MOBEPTAE HOBHUH O0'€KT IepeBa
CTaHiB, IKUM 3aMIHIOETHCS TIOTICPETHIN.
CxoBuie (store) — 11e 00'€KT, TKHiA:

® MICTUTbh CTaH MIPOTPaMH;

e BigoOpaxkae crtaH uepes getState();

® MOJKE OHOBIIIOBATHU cTaH uepes dispatch();

e 103BOJIsIE peecTpyBaTucs (200 BUIANATHCS) SK ClOyXxad 3MIHM CTaHy 4epes

subscribe().

CxoBHIIe Y JOJIATKY 3aBX 1M yHiKaabHe.[18]

Action
type:
"deposit”,
payload: 1@

Dispatch

Event Handler

Ul

Deposit 510 SO L:

Withdraw 510 J

Puc. 6.1. ITpuniunu po6otu redux
Ha nipoekTi peasnizoBaHO YOTUPHU PEAYKTOPH:

— Admin-reducer
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— Auth-reducer

— Profile-reducer

— Teacher-reducer
Bci BoHM 30epiraroThCs B € JMHOMY CXOBHIII (StOre), 1ie peaizoBaHo 3a JOIMOMOT0r0 QyHKIT
combineReducers, siky Hagae cam ReduX. Lsg ¢yHKItis npuiiMae 00’ €KT, A€ KIII0Yl 1€ Ha3BH
BCIX PEIYKTOPIB, a 3HAYEHHSI, 1€ CTAHU PEAYKTOPIB.
Honatok 3

6.4.2. IlepeBaru Redux

Redux nomomarae jerko ynpaBisiTé CTaHAMH KOMIIOHEHTA, 1 IOCTYIATUCS JI0 CTaHy
Oy/Ib-IKOTO KOMITOHEHTA 3 OY/b-SKOT0 MICIIs, HABIAMIHHY BiJl TOTO, K 1€ BJJOYBAa€THCS B
React.

B React mMu mparroem 31 CTaHOM 4Yepe3 Props, 1 MOXKEMO IepeaTH JaHl JUIIe Bij
0aThKIBCHKOT'O KOMIIOHEHTA J0 IOYIPHBOTO.

Props (ckopoyeHHs BiJ BJIaCTUBOCTI) — 1€ KOH(]Irypaiisi KOMIIOHEHTa, HOTO MapaMeTpH.
BoHnu oTpumani 3ropu 1 HE3MiHHI , 1[0 CTOCYETHCSI KOMIIOHEHTA, SIKUN iX OTPUMYE.
KomItoHEHT He MO’ke 3MIHIOBAaTH CBOI BJIACTHUBOCTI, aJi¢ BIH BIAINOBIJA€ 3a 00’ €IHAHHS
BJIACTUBOCTEH CBOIX OYIPHIX KOMITOHEHTIB.[19]

Takuii migxiza me HazuBaroTh prop drilling.

[Ipon ApUmIHT 1€ TAKUH aHTU-TIATTEPH MPH SAKOMY Iepeada MpoIiciB B1IOYBAETHCS Uyepes
MPOMIXKHI KOMIIOHEHTU $IKI HE BHKOPUCTOBYIOTH MPOIICH, IO OTPUMYIOTHCS, @ TIJIBKH
MePEIArOTh X B HACTYITHI KOMITOHCHTH.

[Ipob6nemy nipon npuiinry Bupinrye Redux. Redux mo3Bossie oOMiHIOBaTUCS JaHUMU MIXK

PI3HHMH YaCTHHAMHU JIepeBa KOMITOHEHTIB.
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React)S
Component State

lpmps

Cmmo;m <) State

Component ") state

Puc. 6.2. Ilepenaua crany y React 3a jonomorozo props

Redux HaiO11p11 KOPUCHUN Y BUTIAJKAX, KOJIH:

e V Bac € BeJMKa KUIBKICTh CTaHIB IpOrpamH, sIKI MOTPiOHI B OaraThOX MICIISX
nporpamu

e (CraH nporpamMu 4aCcTO OHOBJIOETHCS

e Jlorika OHOBJICHHS IILOTO CTaHy MOX€e OyTH CKIIQIHOIO

e [Iporpama Mae kKoAoBy 0a3y cepelHbOr0 a00 BEJIUKOTO PO3Mipy, 1 HaJ HEHO MOXKE
IpaioBaT 0araTo Jroaei

e Bawm notpiOHO MOOAYNTH, SIK IICH CTaH OHOBJIIOETHCS 3 yacom[20]

6.4.3. Koy He BapTO BUKOpucToBYBaTH Redux

[Iporpamu, siKi CKJIaIat0THCSI B OCHOBHOMY 3 ITPOCTHUX 3MiH 1HTep(deicy KopucTyBaua,
HalyacTimie He BUMAaramTh CKJIaJHOTO malbioHy, Takoro sk Redux. Inomi cminbHe
BUKOPUCTAHHA CTaHy M1 PI3HUMHU KOMIIOHEHTAMHU TaKOX MPALIOE Ta IM1IBUIILYE 3PYUHICTh
MIITPUMKHU BaIIoTo KOAY.

KpiMm Toro, kopuctyBaui MOXXyTh HE BUKOPUCTOBYBaTH Redux, sKio iX qaHi HAAXOIATS 13

OJHOI'0 oKEpeila JaHUX JIA KOXKHOI'O IMPEACTABJICHH. [HIIMMM CJIOBaAMH, SKIIO HaM HE
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HOTPIOHI 1aHi 3 KIIbKOX JKEpe, He HOoTpiOHO BuKoprucToByBaTt Redux. B Takomy Bumaaky
He OyJe mpobieMaMy Hey3roKEHOCTI JaHUX MPHU JOCTYII A0 OAHOTO JDKEpena TaHuX JJIs
KO>KHOTO TIPE/ICTaBJICHHSI.

Hes3Baxaroun Ha Te, mo Redux mocuth eeKTHBHMU MMIAOJIOH, 110 BHKOPHCTOBYE YHCTI
¢byHKII1, BIH MOXe OyTH HAKJIAaJHUM I MPOCTUX MPOTpam, sIKi BUMAraroTh JIUIIE MapH
3MiH 1HTepdeiicy kopuctyBada. Kpim Toro, Mu He moBWHHI 3a0yBatu, mo Redux 1e
CXOBHUIIE CTaHIB y mam'siTi. [HIIMMU croBamu, SKIIO Halla Tporpama jaae 301, Mu
BTpavyaeMoO BECh CTaH Hamioi mporpamu. lle o3Hayae, M0 MU MOBHHHI BUKOPHCTOBYBATH
pilIeHHs JJi1 KEUIyBaHHs, JJI1 CTBOPEHHS PE3€pBHOI KOMIi CTaHy HAaIlOi Mporpam, 10

3HOBY CTBOPIOE JIOJATKOBI BUTpaTH.[21]

6.5. AXIos

Jlist B3aemojii CEepBEpPHOiI YACTUHHU 3 KIIEHTCHKOIO TOTPIOHO OYyJ0 BUKOPUCTATH
1HCTpyMeHT aiiag cTBopeHHss HTTP-3anuTiB, MU 3yNUHWINCS Ha OJHOMY 3 HallKpammx
pitens, 6i0miorerni Axios.

AXios — nonynsipHa 6i0mioTeka JavaScript, sika BAKOPHCTOBYEThCS it BukoHaHHS HTTP-
3aMuTIB, BOHA MPALIOE SIK Y Opay3epl, Tak 1 Ha 1HmKX miatgopmax. [liaTpumMye BCi cyyacHi
Opay3sepu, BriItouatoun miaTpuMky [E8 Ta Buiie. 3acHoBaHa Ha OOIIMHKAX, 1 11€ JT03BOJISE
HaM Mucaty KoJ async / await 111 BukoHaHHs XHR 3anuTiB gy»xe jerko.

Buxopuctanss Axios Mae psiji repeBar:

e miaTpumye crapi opaysepu (ns Fetch morpiben nomidin);

e ¢ cnoci0 nepepBaTH 3aIlUT;

® ¢ croci0 BCTAaHOBUTHU Yac OYiKyBaHHS BiJIMOBI/b;

e Mae BOymoBanwmii 3axuct Big CSRF;

® MIATPUMYE MIPOrPEC 3aBAHTAKEHHS;

® BUKOHY€ aBTOMAaTH4HE NepeTBOpeHHs qaHux JSON;

55



6.6. Ant Design

Ant Design — 1ie moBHOIIHHA JU3aiiH cucTteMa 3 roToBuMH React Ul koMmoHeHTaMu.
Hany cuctemy Oyno BHOpaHO y 3B'SI3KYy 3 OUEBHMJIHUMH Ii MpeBaraMu — HE MOTPIOHO
po3po0saTH Au3aiiH okpeMux Ul KOMIOHEHTIB, Ta BEPCTaTH iX, aJKe ICHYIOTh BXK€ TOTOBI
pimeHHs. PI3HOMaHITTS KOMIIOHEHTIB € JJOCUTh BEITUKHM, ITI0 JI03BOJISE TIOOYIyBaTH MaiKe
Oynb-skuii iHTEpderic 6e3 0coOIMBUX 3aTpar.

Ile monoMorIIo 3¢KOHOMUTHU 3HaYHY YaCTUHY 4Yacy, BUJIJIEHOTO Ha MPOEKT.

[lle onniero nepeBarotro, € Te, mo Bci Ul KOMIOHEHTH J1y>Ke JIETKO BUKOPUCTOBYBATH,
HaIPUKJIIA] KHOTIKY 31 CTUJISIMUA MOKHA 33J]aTH BCHOTO OJIHIEI0 CTPIYKOIO.

Bapro Takox BIAMITUTH AOCHUTH XOPOIIY Ta 3py4YHY JOKYMEHTALII0 Ta Oaratuid CIUMCOK
MPUKIAJIB 3 TOTOBUM KOJIOM.

[Ile onHiero mepeBaroro Iii€i 610J10TEKU € Te, M0 MPUKIAAH € K Ha Java Script, Tak 1 Ha
Type Script. MoBa nporpamyBanHsi Type Script HaOHpae 3HA4YHOI MOMYJIAPHOCTI, TaK SIK
J03BOJISIE€ 3aJlaBaTH THIM 3MIHHHUM, IO 3a0e3redye 3armo0iraHHio MOMIJIOK IIe Ha eTarti
po3pooku. Tomy Ant Design € oaHuM 13 HaWKpalux pilieHb, KOJIM Ha TMPOEKTI

BUKOPUCTOBYEThCS Type Script.

[Tpuknan BukopuctanHs Ant Design:

Default Button

Dashed Button

Text Button Link Button

Type :
There are primary button, default button, dashed

button, text button and 1ink button in antd.

Puc. 6.4 T'orosi Ul-kommoneHTr nu3aiin cuctemu Ant Design
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Buxopucranuit kon:

import Button from 'antd'
ReactDOM. render

Button type="primary">Primary Button</Button
Button>Default Button</Button

Button type="dashed">Dashed Button</Button
br

Button type="text">Text Button</Button
Button type="1link">Link Button</Button

mountNode

AJne 0CHOBHOIO TTpeBaroro Ant Design Haj[ IHIIUMH AU3aiH cHCTEeMaMU € TabJuIll Ta PopMH.
B Ant Design 11i KOMIIOHEHTH, peali30BaHO 3 MAKCUMAJIbHO MOXIJIMBHUM Ta HEOOXIJIHHUM
(yHKII10HAJIOM, SIKHUM HE IOTPIOHO TIOMUCYBATH CAMOCTIHMHO.

VY tabnuie HajmamrToBaHa mariHails, QuibTpanis Ta copryBaHHd. llle ogHiE0 KOpUCHOIO
BJIACTUBICTIO € MOXKJIMBICTh pe/laryBaTH KJIITUHKHU B TaOJIMII Ta BHOCUTH CBOI JaH1. Takuii
¢dbyHKI10HaT OyJI0 BUKOPUCTAHO HA MPOEKTI, 30KpeMa Ha CTOPIHIII BUKJIa/1a4a, € BiH MOXe
BUCTABJIATH OalM CTYIEHTY 3a 3aHSTTSL.

3 HeAOMIKIB JaHOi AM3aliH CUCTEMHU, MOXHA BIIMITUTH HE YK€ XOPOIIYy aJanTallito i
MOOUTBHI TPUCTPOT, I LBOr0 BUKOPUCTOBYIOTH Ant Design Mobile. Takox Bapto
3a3HauuTH, O Ant Design Ouablie NIAXOAUTH [JIs MPOEKTIB, SIKI HE MOTPeOyOTh
VHIKQJIbHUX JU3alHEPChKUX PIllIeHb, ajie 3 1HINOI CTOPOHM I CHUCTEMa Ma€ Maiike yci

HeoOXiaHi roToBi Ul KOMIIOHEHTH, 1110 3HAYHO J03BOJISIE 3a0IIaIUTH Yac MpH po3pooiri.[22]

6.7. IlpuBaTHi poyTn, React router dom

React Router — e noBHOQyHKIIIOHAIBHA 610110T€Ka MapIIPyTU3aLlli HA CTOPOH1 KJTIEHTA
Ta cepBepa s React, 6i6mioTexu JavaScript ms ctBopeHHs iHTEp(]EciB KOpUCTyBaya.
React Router npaiitoe ckpiss, jie mpaitoe React, B inTepHeTi, Ha cepBepi 3 node.js 1 Ha React
Native.[23]
J71st po60TH 3 MapIIpyTU3aII€I0 Ha MPOEKTI BUKOPUCTAHO TakeT react router dom vo6.
Ll Bepcis € HOBOIO, 1 Ma€ s/ BIIMIHHOCTEH Ta MepeBar Haj CTapilliMMH BEPCISIMU 1IbOTO K

MAKETY.
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OcHOBHI BIIMIHHOCTI react router dom v6 3 react router dom v5:

Switch — Routes

3amicth KkoMmmoHeHTa Switch 3'sBuBcs kommnoHeHT Routes. Routes €  Oinbin
¢dbyukionansHuil. OCHOBHA BIAMIHHICTh TOJIATa€ B TOMy, [0 Routes He BuMarae
’KOPCTKOTO MOPSIAKY POYTIB YCEepPEAUHI.

Switch 00xoUB poyTH B CTPOroMy MOPSAKY 3BEpXY BHU3 1 IIPU MepuIoMy 30iry peHaepUB
3ajaHuil KOMIIOHEHT. ToMy OyJ0 Ba)JMBO 30epiraTv Ta KOHTPOJIIOBATH MEBHUM MOPSAIOK
pOYTIB, 6€3 IbOI'0 BOHU MPAIIOBAJI HEKOPEKTHO.

BinnocHi MmapmpyTu

Panime notpiOHO OyJi0 3a/1aBaTy MOBHUI MapIIpyT B mporc path .

Hanpuknan:

<Route path component={Login } />

B Bepcie v6 Oyne 1ocTaTHHO BKa3aTH BIIHOCHUN MapuIpyT:

<Route path element={<Login />} />

Element 3amicte Component/render

Ie my>xe 3pyuHa GhyHKIIis, SKa 3’ siBUIach y v6. Panimme B kommoHneHnTi Route 6yB BuOGip: abo
BKa3aTH KOMIIOHEHT JUId peHjepa, abo mepemaru render-prop ¢yskiito. B mepmomy
BHITAJIKYy KOJI BUTJISIIAB aKypaTHO:

<Route path={ } component={ />

Ane O0yB oauH Henonmik. He MoxHa Oyso 3aaTé JA0JATKOBI MPOIICH B KOMIOHEHT. J[iis
I[bOTO BUKOPUCTOBYBAIUCH render-gyHkirii:

<Route path={ } render={props => {...props}
otherProp={ Y5} >

B HoBi#t Bepcii poytepa mi mporicu Oyino 3aMiHeHO Ha ofuH — element. B HhOro MokHa
nepenatu Oyab-skuil JSX-enement. Hanpuknan:

<Route path={ } element={< otherProp={ Y>35

Ile nabararo 3pyuHiiiie, Ta pOOUTH KO YUCTIIITUM.

Jl1st poGOTH 3 1ICTOpi€I0 BUKOPUCTOBYETHCS useNavigate 3amicth useHistory.
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Ha npoekTi peasiizoBaHO TaKoK NMPUBATHI POYTH, 1 3aJIEXKHO Bl pOJIl KOpUCTyBaya, OyJie
Bi10OpakaTUCh KOHTEHT, SIKIIO KOPUCTYBAa4Y HE Ma€ KOHOI 3 poJieH (CTyIeHT, BUKIaAa4y
a0o ajMiHICTpaTOp), Horo Oyje mepeHanpaBisiTH Ha CTOPIHKY 3 aBTOpu3ailieto. s
NepeHanpaBJICHHS Ha IHITY CTOPIHKY BUKOPUCTOBY€EThCS KomroHeHT Navigate 3 react

router dom v6: < to />.

‘react-router-dom”;

StudentPrivateRoute = ({ children, roles }

StudentPrivateRoute roles={ro
Main
StudentPriva

Puc.6.5. Peanizamis mpuBaTHOTO poyTa JUIsl CTOPIHKH CTyACHTA

6.8. Moayabni CSS cTuii B React.

Ha npoekTi 6y710 BUKOPUCTAHO MOJTYJIbHI CSS CTHIII.
Mopayne CSS — ne ¢aiin .css, y skoMy BCl IMEHa KJIaciB Ta aHIMallli MarTh JIOKAJIbHY
00JacTh BUAMMOCTI 32 YMOBYAHHSAM, KJIaCH JiIOTh MOAIOHO J0 JOKAJIBHUX 3MIHHUX Yy Java
Script. Ile 1HCTpyMEHT, KU POOUTH KOXKEH KJIaCc YHIKAJIbHUM, BKIIOYAIOUYW XEll B HOTo
Ha3BY.

Takuit miaxia a5 3a7aBaHHs CTUIIIB BUNIPaBIaHUM caMOr0 KOHIIeTIiero React.
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VY 3B’3Ky 3 TUM, 1110 BeChb iHTEep(hENC PO3IIIAE€THCS Ha OKpEMI HE3aJIeKHI KOMIIOHEHTH,
CTHWJII I HUX TaKOXK MAlOTh OYTH HE3aJIC)KHUMH, TOOTO B SKIHCH Mipi 130JIbOBAHUMH, JIJIS
3ano6iraHds moO1YHMX eeKTiB B 1HIIIN YacTUHI IHTepPeiicy.
JIyist iboro OyJM CTBOPEHI Pi3HI METOAOJIOTII Ta MpaBwiia, HanpukiIaa Merogosoris BEM.
AJie 1 BOHA Ma€ psiji HEOMIKIB, OJTWH 3 SIKUX I1€ MOKJIMB1 CHHTAKCUYHI IOMUJIKY MTPH 3a/1aHH]
IMEH KJ1acaM.
BEM (bnok, Enement, MoaudikaTtop) — KOMIOHEHTHUN MiAXiT 10 BeO-pO3poOKu. Y Horo
OCHOBI JICKHUTb MPUHIIMI OALTY 1HTepdelicy Ha He3anexH1 0J10ku. BiH 103BosIs€ IeTKO Ta
IIBUJKO po3po0isiTu iHTepdeiicu Oynb-siKo1 CKJIaJIHOCTI Ta MOBTOPHO BUKOPHCTOBYBATU
icHyroumii koj, yaukarouu «Copy-Paste»[24]
[lepeBaru Bukopuctanusi MoayiabHUX cTuiiB CSS:

® MOJYJIbHI T2 TOBTOPHO BUKOPUCTOBYBAaHI KOMIIOHEHTH 0€3 MOOIYHUX €(PEeKTIB,

e Oubm yuctuii CSS kof,

e yHUKHEHHS MOHOMITHUX CSS (aiiiB, OCKUTbKY KOKEH KOMIIOHEHT Ma€ CBIH (haiii 31

CTUJISIMHU.

Jlo HegoMKIB MOKHA BITHECTH:

e CKJIaHIIIE YuTaTU Ta po3ymitd DOM,

e 10TpiOHE JesKE TMOYaTKOBE HAJAIITYBAaHHSA OTOYEHHS, 00 3MYCHUTH BCE II€

IpaIfOBaTH.

CSS Modules BUKOpHUCTOBYIOTBCS pa3oM 31 30ipKOI0 BChOro (PPOHTEHY, 3 MIATPUMKOIO B
Opay3epl Hemae oaHUX mpobsieM. bpaysepu oTpumyrots 3BudaitHuit CSS Bin cepepa,
TOMY HEMa€ OJHOI MOXJIHMBOCTI «3JlamMaTtw» cat, BukopucroByroun CSS Modules.
Hapnaku, mpu 1bOMy Jullle MIABUIIYETHCS MOTO HAIIMHICTh, 3MEHIIYEThCS KUIbKICTh
noTeHIiitHux 6ariB. Webpack 13 3aBanTakxyBayamu, HajamroBaHUMH s iaTpumku CSS
Modules, He cTBOpIO€ KO JHUX MTPOOJIEM, TAK 110, O€3 CYMHIBY, MOKHA PEKOMEHyBaTH LIeH
THCTPYMEHT JIO BUKOPUCTAHHSI.

[Tpukiaa BUKOPUCTAHHS MOIYJbHUX CTHIIIB Ha IMPOEKTI I KOMITOHEeHTa Login:
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- Login

Login.jsx

Login.scss

Puc. 6.6. Ctpykrypa xommonenTta Login

Login = (props) {
navigate = useNavigate();

responseGoogle = (res) ]
props.SetUserData(res.tokenId, navigate);

I

" gutter={[16, 16]} justify="center" align="middle"
t" span={61}

clientId dic 1Smarstr2 .apps eusercontent.com”
buttonTe "Bxim 4epes nowT

onSucces ponseGoogle]
onFailur

Puc. 6.7. KomnonenT Login.jsx

.login-wraper {
height: 186vh;

margin-bottom: 3@px;
width: 388px;
height: 388px;

.1a in—Ehn:Eﬂ: {

text-align: ce

Puc. 6.8. MoaynbHi SCSS cTHUTI 1151 KOMITOHEeHTa Login
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PO3JILI 7

PE3YJBbTAT POBOTH HAJl IHTEP®EHCOM

7.1. Makern 3 Figma

Po6ota nan inTepdeiicom nmporpaMHOro npoaykry posnounHanaca y Figma. Cnouatky
PO3pOOJISITUCS YOPHO-O1JII MPOTOTUIU CTOPIHOK. 3aBISKH IIbOMY MOXKHa OyJIO JIOCHUTH
3py4HO MiAOMpaTH BCl MOXJIMBI BapiaHTH Jii MalOyTHbOTO MAaKETy CTOPIHKH, 1 HE
BUTpavyaTH JOCUTH 0aratro yacy Ha jertaiizariito. Jlami migOupanacsi OCHOBHa KOJbOPOBa
najitpa JJjisl caTy, Ta MamoBaiucs ocHOBHI Ul koMmoHEeHTH Ha OCHOBI O010mi0Tekn Ant
Design 3a ii mu3aiiH OpUHIMIIAMA. ['OTOBI MakeTH BHKOPHCTOBYBAIMCS JUISI BEPCTKH
CTOpPIHOK. Y TakoMy pa3i pobOTa BHUKOHYyBajach MIBHUJIIE, 1 Oyja OUIBII THYYKOK Ha
KO)KHOMY 3 eTamiB. Y Oyab SKH MOMEHT MOXHa OyJI0 BHECTH MPABKH B JU3AWH, TaK SIK

Figma no3BoJisie mpairoBaT HaJ MAaKeTOM BiJIJJAJICHO.

1 cemesrpaE]

HommicTeps Mepe|

Koean'icTepss wepei

Kosamhvapes wepesi

iy COgin BameTuisiBia
KommioTeps Mepeii

A wype
KoeanicTepes mepei

Irmvmppr sz

Jasikoea kMRS

2021-2022

W | Npeawer Basnagau KeTo kpeg |FM ]Mimm

Peshmisranii fan Micussrpyni Micue CEDER AERHSBHHKID
o4 1 1

Puc. 7.1.1 IIpoTtoTun MakeTa sl CTOPIHKU CTYAEHTA
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Puc. 7.1.2 OcHOBHa KOTHOPOBA MANITpa AJS CANTy

AHFNIACEEE MOBS

Homacansmses R

TR

Arnidcera Mons

Hasccussases CH

Fasiunes HHeera 200212007

Npeawet
Hawa f——
KTF
e e
en
g

91 -4

fatar

FefTauromsd San

1 cesecT 4 Kypoy
AurniAceKa MOBa
Hepcapreipan 0

BT

ANrnilceRa Moas

Hasscurmases DA

HIED W

e
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Puc. 7.1.3 MakeT CTOpiHKH JJI CTYJIEHTa
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7.2. ABTOpM3aIisi

Ha caiiTi peanizoBaHo aBTOpHU3aLlil0 Yepe3 KOPHIOPATUBHY MOWITY oa.edu.ua.
Taka aBTopu3amiss Bxke icHye B yHiBepcuteTi HaYOA, nmanuii migxin € 3BUYHUM Ta

3pO3YMLINM, 1110 € XOPOUIUM IUTFOCOM Y TOANIbIIOMY KOPUCTYBaHH1 CaliTOM.

s Bxia yepes nowty @oa.edu.ua

©2022 CreopeHo cTyaeHTamMn Hay OA

Puc. 7.2.1 ABTopu3ariist yepe3 KOpIOpaTUBHY MOIITY
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7.3. CropiHka cTyaeHTa

(’:) SofaStudent

MaremaTtunmii aHaniz KomnrotepHi mepexi E— Niniiina anrebpa
MepernAkyTH MepernAxyTh MepernAHyTH
Olia Olia Olia
prusikolaz@gmail.com prusikola2@gmail.com prusikola2@gmail.com
12.04.2022, 06:33:56 12.04.2022, 06:33:56 12.04.2022, 06:33:56
QOcHoBK NporpaMyBaHHA Coui nCUXONoTiA Ta Ingof iiiHe cycninbcTED
MepernAnyTH KoHGnikToGriA MepernaxyTH MepernaHyT
Olia Olia Olia
prusikola2@gmail.com prusikola2@gmail.com prusikolaz @gmail.com
03.01.2022, 20:41:28 03.01.2022, 20:41:28 03.01.2022, 2(:41:28
CueTeMM KepyBaHHA BazamMi AaHUX ] KaHaaw nepegaui indopmauii ]
TepernAnyTH MepernaxyTH
Olia Olia

prusikola2@gmail.com prusikola2@gmail.com

03.01.2022, 20:41:28 03.01.2022, 20:41:28

Puc. 7.3.1 CropiHka cTyneHTa
Ha cropinmi crygeHT Moke 6auuTu MOTOYHI KypcH. Bei Kypcu mpencTaBiieHl Yy BUTIIAII
KapTOK, Ha SKUX CTYICHT MOXKE€ OauWTH AaTy 3aKiHYEHHS KypCy, CKUTbKM Tap YyKe
MpOIAEHO, 1M’ Ta €JIEKTPOHHY MOIITY BUKJIaga4ya Kypcy.

[Ipu nepexoi Ha MPEAMET B CTYJIEHTA TTOKA3YETHCSI CTATUCTUKA 32 IAHUM KYpPCOM.

(’:) SofaStudent

CoujankHa Ncuxonoria Ta koH nikTonoris Hazag

Homep 3aHaTTA NpucyTHICTE Ban Aata 3aHATTA
1 7 22052022, 12:01:00
2 6 20.04.2022, 18:01:00
El 29 25.04.2022, 12:01:00
4 8 28.04.2022, 13:01:00
5 19 02,05.2022, 18:01:00
@ 0 06.05.2022, 18:01:00
7 2 10.05.2022, 13:01:00

Puc. 7.3.2 CtaTtuctrka yCHilIHOCTI CTyICHTa 32 KypcoM MaTeMaTUuHUM aHai3
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Mpeamer Kpeautn Buknagau Ban

MatemaTiuunuit aHaniz 300 Olia

KomnioTepHi Mepexi 200 Clia 64 33g0sinbHO
NiHilika anrebpa 250 Clia 81 pospe
OCHOBW MpOrpamyBaHHA 400 Clia 63 sagosineHo
CouiankHa NcMXoAoria Ta KoHGAIKToNoriA 200 Clia 81 pospe
IHGOpMaELiHE CyCniNLCTED 250 Clia

CHCTEMM KEpYEAHKA Dazamu 1aHKx 400 Clia

KaHanu nepeaadi IHGopmMauii 300 Clia 82 pospe

Puc. 7.3.3 EnextpoHHa 3a11k0Ba KHIKKA

B kiHIl cemecTpy JUisl KOKHOTO CTyJeHTa (OPMY€EThCS €IEKTPOHHA 3aIIKOBa KHUXKKA y
BUTJISA]I1 TaOJHIIL.

OcoOMMBICTIO AaHOI 3aJIIKOBKM € Bi3yaJlbHE MPECTaBICHHS MOTOYHOI OIIHKH y PI3HUX
KOJILOPax, 3aJIeKHO BiJl HAOpaHoro Oany y MikHapoaHiit cuctemi ECTS.

Takum 4YMHOM, 3 TOUYKH 30py MCHUXOJIOTii Oyyno chOpMOBAHO TIMOTE3y, IIO 1€ OLIbIIE
MOTHBYBAaTUME CTY/ICHTIB BUUTHUCH, A0U B 3ATIKOBII HE OyJ10 4epBOHOTO. Tak SIK Y4epBOHUN
KOJIIp aCOIIFOETHCS 3 HE3aI0BUIBHOO OIIHKOIO, 1 B JAHOMY KJIIOUl BUKJIIMKATUME HETaTHUBHI
€MOIIi1, 3eJICHNI HaBIMAKK ACOIIIOETHCS 3 YCIIXOM, 3 TPOUICHUM €TaIOM.

Takox CTyZEHT MOXe CKadaTH 3aJiKOBKY y BUTJIsAL 3BiTY Excel.
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1
2
3
4
3
]
7
8
9

MaTemaTHuHMIA aHania
HomnioTepHi mepe:ki
Niniina anrebpa
OcHOoBW MporpamyesadHa

CouianbHa NCKXonoria Ta KoHniKToNoriA

IHdopmaLiiHe cycninbcTBO

CUCTEMMW HEPYBAHHA DazamM JaHMx

KaHanw nepenaui indopmauii

ID|MaTemaTMuHMH aHanis

11
12
13
14
15
16
17
18

MaTemMaTHYHHMA aHanis
MaTemMaTHYHHMA aHanis
MaTemMaTHYHHMA aHanis
MaTemMaTHYHHMA aHanis
MaTemMaTHYHHMA aHanis
MaTemMaTHYHHMA aHanis
MaTemMaTHYHHMA aHanis
MaTemMaTHYHHMA aHanis

1 NpMcyTHIRA
1 NpMcyTHIRA
1 NpMcyTHIRA
1 BigcyTHiKA
1 NpMcyTHIRA
1 BigcyTHiKA
1 NpMcyTHIRA
1 BigcyTHiKA
2 NprCyTHIRA
3 NpMCcyTHIRA
4 NMpucyTHIA
5 NMpucyTHIA
6 MpMCyTHIRA
7 NpHCyTHIRA
8 MpMcyTHIRA
9 MpMCyTHIRA
10 MpucyTHIA

L= T = SN B = TR R S e

=
= e

7
11
14

9

0
40

22.05.2022 18:01
22.05.2022 18:01
22.05.2022 18:01
22.05.2022 18:01
22.05.2022 18:01
22.05.2022 18:01
22.05.2022 18:01
22.05.2022 18:01
03.04.2022 8:58
05.04.2022 8:58
08.04.2022 8:58
10.04.2022 8:59
14.04.2022 8:59
20.04.2022 8:59
02.05.2022 8:59
10.05.2022 9:00
15.05.2022 9:00

Puc.7.3.4 3BiT npo yCHiNIHICTh OKPEMOTO CTYACHTA

7.4. Cropinka BUKJIaJa4a

A i

[ Admin panel

A, Teacher panel

Hassa

Cnucok npeamertie

AKTUBHWA Kinekicte kpeautis

300

200

400

300

[Narta 3aKiHueHHA Kypcy

05.02.2022, 20:17:39
03.01.2022, 20:41:28
03.01.2022, 20:41:28
03.01.2022, 20:41:28

03.01.2022, 20:41:28
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Cnucok NpeameTis

Hazsa AKTUBHMi KinbKicTs KpeauTie [AaTa 3aKiHYEHHA Kypey
+ " i 300 05022022, 20:17:39
0 1.202 4
UserName Email Position
Quinntin Reed QuinntinReed @oa.edu.ua
es Torres UlysesTorres@oa.edu.ua
Rivera d
fer Cook i u.u
Cash Cook CashCook@oa.edu.ua

Puc. 7.4.1 Ctopinka BUKJIagaya

Ha cTopinii Bukiagad 6auuTh BCi CBOT IOTOYHI KYPCH.

MaremaTtuHwiA ananis

=

Howmep 3aHaTTA Aata 3aHaTTR
022, 11:54:21
22 1
2 2. 16:4

92022 CteopeHo cryaenTamu Hay OA

Puc. 7.4.2. Kypc MarematuyHuii aHami3
Buknagau nepexoIuTH Ha CTOPIHKY 3 KYpCOM, JIeé MOXE JI0JIaTh HOBE 3aHATTS, BKa3aBIIU

HOMEp Ta BUOpaBLIU ATy 3aHATTS, IS [IbOTO MOTPIOHO HATUCHYTH Ha KHOMKY «Jlonatu

3aHATTSI».
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Hoge 3aHAaTTA

Apr 2022

Tu We Th

5006 7
12 [13] 14
19 20 21
% 27 28

Puc. 7.4.3 CTBOpeHHS HOBOTO 3aHATTS

Jlanmi BHUKIIagad MOXKE MEPErTH Ha 1€ 3aHATTS, € TaKOX (PYHKISI BUAATUTH 3aHITTS, y

BHUITAAKY AKITO BOHO 6yJ'IO CTBOPCHO HCIIPABUIIBHO.

A i

MaTtemaTtuuHmnii aHanis

o——

Homep 3anatta Hara 3anarta Buaanurn T

=5
! 06.02.2022, 11:54:21 Biaxputu &

2 22.03.2022, 16:39:22

3 23.03.2022, 16:43:54

©2022 C1e0peHo cryaenTamu Hay OA

Puc. 7.4.4 Mox1uBiCTh BUOAJICHHS 3aHATTS

[Ipu nepexo1i Ha 3aHATTS 3’ ABISAE€THCS TAOJHUIIS 3 TPYTIOKO CTYICHTIB, MIMUCAHUX HA TAHUN

Kypc.
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Tabauua eiasigysaHocTi 3aHATTA N23

Im's

Kane Bell

Warren Rivera

Zakari Parker

Gary Allen

Tomas Bryant

Cullen Edwards

Shepherd Peterson

Student

NpucyTHicTD

2022 Creopeso cryaeHTams Hay OA

aaBA

o

Puc. 7.4.5 TabGauus BiABITYBAaHOCTI 3aHATTS

3a 70MOMOTOI0 Cliiaiiepa BUKJIAAa4 TEpeBipsie MPUCYTHICTh CTYACHTIB, a B HACTYITHIN

KJIITUHI[I MOX€ BUCTABJISITH CTYACHTY Oall 3a JaHe 3aHSTTS.

Buxknamgau moxke 3aBaHTaxuTH 3BIT B (hopmati Excel mo ycminHocTi Ta BiJBIlyBaHOCTI Ha

KypcCl, HATUCHYBIIIH KHONIKY «CopMyBaTu 3BIT 3a IPEAMETOM.

I'ma
|Kane Bell
| Tomas Bryant

| Cullen Edwards
|Shepherd Peterson

|Warren Rivera
|Zakari Parker
|Gary Allen
|Kane Bell

| Tomas Bryant

|Cullen Edwards
|Shepherd Peterson

jWarren Rivera
|Zakari Parker
|Gary Allen
|Kane Bell

| Tomas Bryant

| Cullen Edwards
|Shepherd Peterson

|Warren Rivera
|Zakari Parker
|Gary Allen

Email

KaneBell@oa.edu.ua
TomasBryant@oa.edu.ua
CullenEdwards@oa.edu.ua
ShepherdPeterson@oa.edu
WarrenRivera@oa.edu.ua
ZakariParker@oa.edu.ua
GaryAllen@oa.edu.ua
KaneBell@oa.edu.ua
TomasBryant@oa.edu.ua
CullenEdwards@oa.edu.ua
ShepherdPeterson@oa.edu
WarrenRivera@oa.edu.ua
ZakariParker@oa.edu.ua
GaryAllen@oa.edu.ua
KaneBell@oa.edu.ua
TomasBryant@oa.edu.ua
CullenEdwards@oa.edu.ua
ShepherdPeterson@oa.edu
WarrenRivera@oa.edu.ua
ZakariParker@oa.edu.ua
GaryAllen@oa.edu.ua

1 BiacyTHin
1 BigcyTHii
1 MpucyTHIK
1 MpucyTHIN
1 BiacyTHin
1 BigcyTHii
1 BiacyTHin
2 BigcyTHii
2 BigcyTHin
2 BigcyTHin
2 BigcyTHin
2 BigcyTHin
2 BigcyTHin
2 BigcyTHin
3 MpucyTHI
BiacyTHin
3 BigcyTHin
3 BigcyTHin
3 MpUCyTHIN
3 TMpucyTHIl
3 MpuUcyTHIN

w

Homep sa MpucytHic Ban

N NN OO ONNNNNNNOOONNDSBNSBEN

Puc.7.4.6 3BiT 3 kypcy OCHOBU nporpamMyBaHHs

06.02.2022 11:54
06.02.2022 11:54
06.02.2022 11:54
06.02.2022 11:54
06.02.2022 11:54
06.02.2022 11:54
06.02.2022 11:54
28.02.2022 20:00
28.02.2022 20:00
28.02.2022 20:00
28.02.2022 20:00
28.02.2022 20:00
28.02.2022 20:00
28.02.2022 20:00
30.03.2022 15:17
30.03.2022 15:17
30.03.2022 15:17
30.03.2022 15:17
30.03.2022 15:17
30.03.2022 15:17
30.03.2022 15:17
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7.5. Cropinka agMiHicTpaTopa

Cnuncok KopucTyBadis

3obpaxeHHn Im'a Nowra Bix Poni

OO OO

Emiliano Gonzales EmilianoGonzales@oa.edu.ua
Viggo Scott ViggoScott@os.edu.ua 20 Hover me
2 4 E 10 >
2 4 5 o >
Cnmcox rpyn
Aonatv rpyny
Hazsa Dakynerer
+ KN4 Economic
+ KN-14 Economi -
+  EK-24 Economic
KN-32 -
1l 2 >
©2022 CTBOPEHO CTyAeHTaMH Hay OA
2 4 5 0 >
Cnucok rpyn
Aoaaa rpymy
Hazea GakynuTer
- KN4l -
s Nowta Mozmuis
Kane Bell KaneBell@o
Ulmer Watson Ulmer
Emiliano Gonzales EmilianoGonzale:
KN-14 Economic

EK-24 Economic

EC31 Economic

Puc. 7.5.1 Cropinka agmiHicTpaTopa



ANMIHICTpATOp Kepye TIpylnamMu Ta KOPUCTyBauyaMH. AJIMIHICTpATOp MOKE 0/JaBaTH,

peaaryBati Ta BUAAJAATH KOPpHUCTyBava.

JAopaty kopucTysaua

AdMiH Crpyaest Buknagad

Puc. 7.5.2 ®opma 15t CTBOPEHHS KOpUCTYyBaya

ﬂ illia

Cnucok KopucTyBauis

JloAaT™™ KOpHCTYBaYa Q

3obpamenHa Im'a Mowta Bik Poni
Kane Bell KaneBell@oa.edu.ua 20 Hover me 20

By BneBHeni WO xoueTe BUAAAWTMT
Ulmer Watson UlmerWatson@oca.edu.ua 19 He
Cancel

(oo R ro I o)

Emiliano Gonzales EmilianoGonzales@oa.edu.ua 18 Hover me 20
+ Viggo Scott ViggoScott@oa.eduua 20 Hover me 28
1 2 3 4 5 10 >

Puc. 7.5.3 Bunanenns kopuctyBaya

AJMIHICTPAaTOp MOKE CTBOPIOBATH HOBI TPYIIH.
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Aoparn rpyny

Puc. 7.5.4 ®opma a1t CTBOPEHHS TPYNH

['pyny MokHaA BUTaJIMTH Ta peAaryBaTH.

Cnmcok rpyn

Jloaarv rpyny Q

Hazsa DakynsTeT
+ KN-41 Economic Buaanutu
[oAaTY NpeaMETH
+ KN-14 Economic Nlogau kopucTysavie
+ EK-24 Economic
EC-31 Economic
KN-32 Economic

Puc. 7.5.5 ®yHkIioHan s peaaryBaHHs rpymnu
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[loAaTiA NpeaMeTH A0 rpynu

Hazea npeamety
MaTemaTUuHmii aHani3
KommiaTephi mepex
flivitina anre6pa

OcHOBM NPOTpayBaHHA

Puc. 7.5.6. ®opma nist foaBaHHS PEMETIB JI0 TPYIH

[loaaTy CTyaeHTiB A0 rpynu

User name
Kane Bell
Ulmer Watson

Emiliano Gonzales

Wiggo Scott

Puc. 7.5.7. ®opma ji1s1 1o1aBaHHs CTYACHTIB JI0 TPYIH
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BUCHOBOK

VY pe3ynbTari BUKOHAHHS AMILUIOMHOI poOOTH Oyno po3po0JIEHO NPOrpaMHHIMA
J0JTATOK CHUCTEMH KOHTPOJIIO BiABIAYBAaHOCTI 3aHATh Y HAaBYAJIBHHUX 3aKJajax.
KopucrtyBauamu 1oaaTKy € CTy/ICHTH Ta BHKJIa1adl.

JIns qoCSATHEHHS MOCTaBJICHOT MeTH OyJo 31HMCHEHO aHali3 ICHYIOUMX BaplaHTIB PIllleHb
3a]1a4 1 Ha OCHOBI I[bOTO aHaTI3y PO3POOJICHO Pl €PEKTUBHUX PIIICHD JUISI BIPOBAIXKEHHS
naHoi iHpopmariiHoi cuctemu. KopucTyBad Mae BiacHMM kabOiHeT, BCs iHdopMalis €
3aXHUIIEHOI0. 3a JOMOMOTOI0 J0JATKY MPHUIIBUIIIYETHCS KOMYHIKAIlI MIXK CTyJIEHTaMU Ta
BUKJIaga4aMu. [{el mporpaMHuii NpoayKT HAJla€ CTYACHTY BCIO HEOOX1IHY 1H(POopMAaIlito 1Mo
Kypcy, Bce 310paHo B ogHoMy Michi. CTyaeHT B Oyab SKHW MOMEHT 4Yacy 3MOXKE
MEPETJIIHYTH CBOIO YCIIMIHICTh 3 KOXKHOTO IMpEAMeTy, oMy He MOTpPIOHO Ha HpsMy
3B’SI3yBaTUCh 3 BUKJIa/IaueM, JIJIsi TOTO, 00 JA13HATUCS TIPO CBOT MPOMYCKH Ta IMiJICYMKOBUIA
0an Ha Kypci, Bce 11e 0yJie IOCTYITHUM B HOTr0 0COOMCTOMY KaOiHETI.

CryzaeHT Bech 4ac MOK€ MOHITOPUTH CBOI MIJCYMKOBI OIIHKH 3 KOKHOT'O MPEAMETY, s
IIbOT'0 Ha HOTO CTOPIHII € IHTepaKTUBHA 3aJIIKOBA KHMKKA, BOHA Ma€ IIIKaBUH JU3aiH, aJlKe
3arajibHUi 0aJl MOKe 3MIHIOBATH CBIM KOJIIp 3aJIEKHO BiJI OIIHKH 3a cucteMoro ECTS.

VY BuKJIagava € MOUIyK MO MpeaMeTy, iHdopmallis Npo CTYAEHTIB Ha Kypcl MOIMEpPEeaHbO
3aBaHTAXKECHA aJMIHICTPATOPOM, BCe, IO POOUTH BUKJIAAad, II€ CTBOPIOE HOBE 3aHSITTS,
BHUCTaBJIsIE O0amy ab0 TMPOIMYCKHM CTYICHTaM JAHOTO Kypcy. € MOXIIMBICTH CTBOPIOBATH
3BITH.

Jlomatok Mae psij TepeBar Haj IHIIMMH, HAWMepIie Iie 3py4YHICTh, JOCTYMHICTh Ta

HIBUJKICTh Y BUKOPUCTAHHI.
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https://ru.bem.info/methodology/quick-start/.
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https://metanit.com/sql/tutorial/1.2.php
https://jwt.io/
https://metanit.com/web/react/1.1.php
https://metanit.com/web/react/1.3.php
https://www.confluent.io/blog/moving-to-react-benefits-and-lessons-learned-building-confluent-cloud-ui/
https://www.confluent.io/blog/moving-to-react-benefits-and-lessons-learned-building-confluent-cloud-ui/
https://tproger.ru/translations/redux-for-beginners/
https://github.com/uberVU/react-guide/blob/master/props-vs-state.md
https://blog.boardinfinity.com/working-with-redux-pros-and-cons/
https://redux.js.org/faq/general#when-should-i-use-redux
https://ant.design/
https://reactrouter.com/docs/en/v6/getting-started/tutorial#introduction
https://ru.bem.info/methodology/quick-start/
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Authentication

l JapifAuthentication/authenticate

l Japi/Authentication/refresh-token

Students

l fapi/Students/addFacultyGroup

fapi/Students/addGroupSpecialty

fapi/Students/getFaculty

fapi/Students/getGroups

fapi/Students/getSpecialtys

fapi/Students/getAllGroups

l Lo fapi/Students/createFaculty

Teachers

l m fapi/Teachers/getSubjects

l fapi/Teachers/getAllTeacherFaculty

l - /apifTeachers/getAllTeacherGroups

(IS /ovi/TeachersGetanisubiect

l fapi/Teachers/getAllUsersWithSubjests

l - fapi/Teachers/getAllGroupsBySubject

l fapi/Teachers/createSubject

l fapi/Teachers/addLesson

| m fapifTeachers/updateSubject

l fapi/Teachers/deleteSubject

l fapi/Teachers/deletelesson
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Users

I fapi/Users/getUsers

l - fapi/Users/getCurrentUser

l fapi/Users/getTimeTable

l - fapi/Users/getUsersTimeTable

I fapi/Users/GetSubjectTopic

l - fapi/Users/getAllTeacherSubject

l Jfapi/Users/getTimeTableBylser

l - fapifUsers/addRole

I fapifUsers/deleteRole

l fapi/Users/createlser

I - JapifUsers/addSubject

l - fapi/Users/addGroup

I fapi/Users/createTimeTable

[ Japi/Users/AddUsersFromExel

[ m /api/Users/exportToExcelUserTimeTable

[ Japi/Users/createGroup

‘ m Japi/Users/updatelserScore

‘ m /api/Users/updatelserIsPresent

‘ m /api/Users/updatelser

[ fapi/Users/removeSubject

[ JapifUsers/deleteUser
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AuthenticationController.cs

using QualificationWork.BL.Services;
using QualificationWork.DTO.Dtos;

using Microsoft.AspNetCore.Mvc;

using System.Threading.Tasks;

using QualificationWork.ClaimsExtension;
using Microsoft.AspNetCore.Authorization;

namespace QualificationWork.Api.Controllers

{
[Route("api/[controller]")]
[ApiController]
public class AuthenticationController : ControllerBase
{
private readonly AuthenticationService authenticationService;
private readonly UserService userService;
public AuthenticationController(AuthenticationService authenticationService,UserService
userService)
{
this.userService = userService;
this.authenticationService = authenticationService;
}
[HttpPost("authenticate")]
public async Task<IActionResult> Authenticate([FromBody] GoogleAuth model)
{
var response = await authenticationService.Authenticate(model.googleToken,
ipAddress());
return Ok(response);
}
[HttpPost("refresh-token")]
public async Task<IActionResult> RefreshToken([FromBody] RefreshTokenRequest model)
{
var response = await authenticationService.RefreshToken(model.RefreshToken,
ipAddress());
return Ok(response);
}
private string ipAddress()
{
if (Request.Headers.ContainsKey("X-Forwarded-For"))
{
return Request.Headers["X-Forwarded-For"];
}
else
{
return HttpContext.Connection.RemoteIpAddress.MapToIPv4().ToString();
}
}
[Authorize]

[HttpGet("getCurrentUser")]
public async Task<ActionResult> GetCurrentUser()

{

var data = await userService.GetUser(User.GetUserId());
return Ok(data);

}

public class GoogleAuth
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{
public string googleToken { get; set; }

}
public class RefreshTokenRequest
{
public string RefreshToken { get; set; }
}

ExcelsController.cs

using
using
using
using
using
using
using
using
using
using
using

Microsoft.AspNetCore.Authorization;
Microsoft.AspNetCore.Http;
Microsoft.AspNetCore.Mvc;
QualificationWork.BL.Services;
QualificationWork.ClaimsExtension;
QualificationWork.DTO.Dtos;
System;
System.Collections.Generic;
System.Ling;
System.Net.Http.Headers;
System.Threading.Tasks;

namespace QualificationWork.Api.Controllers

{

[Route("api/[controller]™)]
[ApiController]
public class ExelsController : ControllerBase

{

private readonly UserService userService;
private readonly ExcelService excelService;

public ExelsController(UserService userService, ExcelService excelService)
this.userService = userService;
this.excelService = excelService;

}

[HttpPost("AddUsersFromExel")]
public async Task<ActionResult> AddUsersFromExel([FromForm] ExelDto model)
{

var data = await excelService.Import(model.file);

await userService.AddRangeUsers(data);

return Ok(data);

}

[HttpPost("AddSubjectsFromExel")]
public async Task<ActionResult> AddSubjectsFromExel([FromForm] ExelDto model)
{
var data = await excelService.ImportSubject(model.file);
return Ok(data);
}
[HttpPost("addStudentSubjectFromExel")]
public async Task<ActionResult> AddStudentSubjectFromExel([FromForm] ExelDto model)
{
var data = await excelService.ImportStusentSubject(model.file);
return Ok(data);

}
[HttpPost("AddFacultyFromExel")]
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public async Task<ActionResult> AddFacultyFromExel([FromForm] ExelDto model)
{

var data = await excelService.ImportFaculty(model.file);

return Ok(data);

}

[HttpGet ("exportToExcelBySubject")]
public async Task<ActionResult> ExportToExcelBySubject(long subjectId)
{
var stream = await excelService.ExportToExcelBySubject(subjectId);
Response.ContentType = new MediaTypeHeaderValue("application/octet-
stream").ToString();
return File(stream, "application/vnd.openxmlformats-
officedocument.spreadsheetml.sheet", "users.xlsx");

}

[Authorize]
[HttpGet ("exportToExcelByUser")]
public async Task<ActionResult> ExportToExcelByUser()
{
var stream = await excelService.ExportToExcelByUser(User.GetUserId());
Response.ContentType = new MediaTypeHeaderValue("application/octet-
stream”).ToString();
return File(stream, "application/vnd.openxmlformats-
officedocument.spreadsheetml.sheet"”, "Report.xlsx");

}

StudentsController.cs

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

using QualificationWork.BL.Services;
using QualificationWork.ClaimsExtension;
using QualificationWork.DAL.Models;

using QualificationWork.DTO.Dtos;

using System.Threading.Tasks;

namespace QualificationWork.Api.Controllers
{
[Route("api/[controller]")]
[ApiController]

[Authorize(Roles = "Student")]

public class StudentsController : ControllerBase

{
private readonly GroupService groupService;
private readonly SubjectService subjectService;
private readonly UserService userService;

public StudentsController(GroupService groupService,UserService
userService,SubjectService subjectService)

{
this.groupService = groupService;
this.userService = userService;
this.subjectService = subjectService;
¥

[HttpPost("addFacultyGroup™)]
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public async Task<ActionResult> AddFacultyGroup(long facultyId, string GroupName)
{

await groupService.AddFacultyGroupAsync(facultyId, GroupName);

return Ok();

}

[HttpPost("addGroupSpecialty")]
public async Task<ActionResult> AddGroupSpecialty(long groupld, string specialtyName)
{

await groupService.AddGroupSpecialtyAsync(groupId, specialtyName);

return 0k();

}

[HttpPost("addUserGroup")]
public async Task<ActionResult> AddUserGroup([FromBody] AddUserGroupDto model)
{

await groupService.AddUserGroup(model.groupId, model.arrUserId);

return 0k();

[HttpGet("getFaculty")]

public ActionResult GetFaculty()

{
var data= groupService.GetFaculty();
return Ok(data);

}

[HttpGet("getGroups™)]

public ActionResult GetGroups()

{
var data = groupService.GetGroups();
return Ok(data);

}

[HttpGet("getTimeTableByUser")]

public async Task<ActionResult> GetTimeTableByUser(long subjectId)

{
var data = await userService.GetTimeTableByUser(subjectId, User.GetUserId());
return Ok(data);

}

[HttpGet ("GetAllSubject")]

public async Task<ActionResult> GetAllSubject()

{
var data = await subjectService.GetAllSubject(User.GetUserId());
return Ok(data);

}

[HttpPost("createFaculty")]
public async Task<ActionResult> CreateFaculty([FromBody] FacultyDto model)

{

await groupService.CreateFacultyAsync(model);
return 0k();

TeachersController.cs

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



using QualificationWork.BL.Services;
using QualificationWork.ClaimsExtension;
using QualificationWork.DAL.Models;
using QualificationWork.DTO.Dtos;

using System.Ling;

using System.Threading.Tasks;

namespace QualificationWork.Api.Controllers

{

[Route("api/[controller]")]

[ApiController]

[Authorize(Roles = "Teacher")]

public class TeachersController : ControllerBase

{

search)

private readonly SubjectService subjectService;
private readonly UserService userService;

public TeachersController(SubjectService subjectService, UserService userService)
{

this.subjectService = subjectService;

this.userService = userService;

}

[HttpGet("getAllTeacherFaculty")]

public async Task<ActionResult> GetAllTeacherFaculty(long facultyId)

{
var data = await subjectService.GetAllTeacherFaculty(facultyld);
var result = data.Where(x => x.UserRoles.Any(y => y.Role.Name == UserRoles.Teacher));
return Ok(data);

}

[HttpGet("getAllTeacherGroups")]
public async Task<ActionResult> GetAllTeacherGroups(long groupId)

{
var data = await subjectService.GetAllTeacherGroups(groupId);
var result = data.Where(x => x.UserRoles.Any(y => y.Role.Name == UserRoles.Teacher));
return Ok(data);

}

[HttpGet("getAllSubjests")]
public async Task<ActionResult> GetAllSubjects(int pageNumber, int pageSize, string

{

var data = await subjectService.GetAllSubjects(pageNumber, pageSize, search);
return Ok(data);
}
[HttpGet("getUsersTimeTable")]
public async Task<ActionResult> GetUsersTimeTable(long subjectId, int namberleson)
{
var data = await userService.GetUsersTimeTable(subjectId, namberleson);
return Ok(data);
}
[HttpGet("getAllGroupsBySubject")]
public async Task<ActionResult> GetAllGroupsBySubject(long subjectId)
{
var data= await subjectService.GetAllGroupsBySubject(subjectId);
return Ok(data);

}

[HttpGet("getAllTeacherSubject")]
public async Task<ActionResult> GetAllTeacherSubject()

{
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model)

model)

var data = await userService.GetAllTeacherSubject(User.GetUserId());
return Ok(data);

}

[HttpGet ("GetSubjectTopic")]
public async Task<ActionResult> GetSubjectTopic(long subjectId)
{
var data = await userService.GetSubjectTopic(subjectId);
return Ok(data);

}

[HttpPost("createSubject")]
public async Task<ActionResult> CreateSubject([FromBody]SubjectDto model)
{
await subjectService.CreateSubjectAsync(model);
return 0k();
}
[HttpPost("addLesson")]
public async Task<ActionResult> AddLessonAsync([FromBody] AddLessonDto model)
{
await subjectService.AddLessonAsync(model);
return 0k();

}

[HttpPut("updateSubject")]
public async Task<ActionResult> UpdateSubjectAsync(long subjectId, [FromBody]SubjectDto

{
await subjectService.UpdateSubjectAsync(subjectId, model);

return Ok();
}

[HttpDelete("deleteSubject")]
public ActionResult DeleteSubject(long subjectId)
{
subjectService.DeleteSubject(subjectId);
return 0Ok();
}
[HttpDelete("deleteLesson™)]
public async Task<ActionResult> DeletelLessonAsync(int lessonNumber, long subjectId)
{
await subjectService.DeletelLessonAsync(lessonNumber, subjectId);
return 0Ok();

}

[HttpPut("updateUserScore")]
public async Task<ActionResult> UpdateUserScore([FromBody] UpdateUserScoreDto model)

{

await userService.UpdateUserScore(model);
return 0k();

}

[HttpPut("updateUserIsPresent")]
public async Task<ActionResult> UpdateUserIsPresent([FromBody] UpdateUserIsPresentDto

{

await userService.UpdateUserIsPresent(model);
return 0k();
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UsersController.cs

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

using QualificationWork.BL.Services;
using QualificationWork.ClaimsExtension;
using QualificationWork.DTO.Dtos;

using System.Threading.Tasks;

namespace QualificationWork.Api.Controllers
{
[Route("api/[controller]")]
[ApiController]
[Authorize(Roles = "Admin")]
public class UsersController : ControllerBase
{
private readonly UserService userService;
private readonly SubjectService subjectService;
private readonly GroupService groupService;

public UsersController(GroupService groupService,SubjectService subjectService,
UserService userService)

{
this.userService = userService;
this.subjectService = subjectService;
this.groupService = groupService;

}

[HttpGet("getUsers")]
public async Task<ActionResult> GetUsers()

{

var data = await userService.GetUsers();
return Ok(data);

}

[HttpGet("getAllGroups")]
public async Task<ActionResult> GetAllGroupsAsync(int pageNumber, int pageSize, string
search)

{

var data = await groupService.GetAllGroups(pageNumber, pageSize, search);
return Ok(data);
}

[HttpGet("getAllUsersWithSubjests™)]
public async Task<ActionResult> GetAllUsersWithSubjests(int pageNumber, int pageSize,
string search)

{

var data = await subjectService.GetAllUsersWithSubjests(pageNumber, pageSize,
search);

}

[HttpGet("getTimeTable")]
public async Task<ActionResult> GetTimeTable()

{

return Ok(data);

var data = await userService.GetTimeTable();
return Ok(data);
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[HttpPost("addRole")]
public async Task<ActionResult> AddRole([FromBody] RoleDto model)
{
await userService.AddRoleAsync(model.UserId, model.RoleName);
return 0k();

}

[HttpPost("deleteRole")]
public async Task<ActionResult> DeleteRole([FromBody] RoleDto model)

{

await userService.DeleteRolesAsync(model.UserId, model.RoleName);
return 0k();

}

[HttpPost("createUser")]
public async Task<ActionResult> CreateUser([FromBody] UserDto model)

{

await userService.CreateUserAsync(model);
return Ok();

}

[HttpPost("addGroup")]
public async Task<ActionResult> AddGroup(long userId, long groupId)

{

await userService.AddGroup(userId, groupld);
return Ok();

}

[HttpPost("addUserGroup")]
public async Task<ActionResult> AddUserGroup([FromBody] AddUserGroupDto model)
{

await groupService.AddUserGroup(model.groupIld, model.arrUserId);

return 0k();

}

[HttpPost("createTimeTable")]
public async Task<ActionResult> CreateTimeTable([FromBody] TimeTableDto model)
{

await userService.CreateTimeTableAsync(model);

return 0k();

}

[HttpPost("createGroup")]
public async Task<ActionResult> CreateGroup([FromBody] CreateGroupDto model)
{

await userService.CreateGroup(model);

return 0k();

}

[HttpPut("updateUser")]
public async Task<ActionResult> UpdateUserAsync( [FromBody] EditeUserDto model)
{

await userService.UpdateUserAsync(model);

return 0k();

}

[HttpDelete("removeSubject")]
public ActionResult RemoveSubject([FromBody] UserSubjectDto model)
{
userService.RemoveSubject(model.UserId, model.SubjectId);
return 0k();
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}

[HttpPost("addUserSubject")]

public async Task<ActionResult> AddGroupSubject([FromBody] AddUserGroupDto model)

{

await groupService.AddGroupSubject(model.groupId, model.arrUserId);
return 0k();
}

[HttpGet("getSubjects")]

public ActionResult GetSubjects()

{
var data = subjectService.GetSubjects();
return Ok(data);

}

[HttpDelete("deleteUser")]
public ActionResult DeleteUser(long userId)
{

userService.DeleteUser(userId);

return Ok();

}

[HttpDelete("deleteGroup")]
public ActionResult DeleteGroup(long groupId)
{

groupService.DeleteGroup(groupld);

return 0k();
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AuthenticationService.cs

using QualificationWork.DAL;

using QualificationWork.DAL.Command;
using QualificationWork.DTO.Dtos;
using System.Threading.Tasks;

namespace QualificationWork.BL.Services

{

public class AuthenticationService

{

private readonly AuthenticationCommand authenticationCommand;
private readonly ApplicationContext context;

public AuthenticationService(AuthenticationCommand authenticationCommand,
ApplicationContext context)

{

this.authenticationCommand = authenticationCommand;
this.context = context;

}

public async Task<AuthenticateResponseDto> Authenticate(string accessToken, string
ipAddress)

¢ var authenticate = await authenticationCommand.Authenticate(accessToken, ipAddress);
await context.SaveChangesAsync();
return authenticate;
}
public async Task<AuthenticateResponseDto> RefreshToken(string token, string ipAddress)
¢ var refreshToken = await authenticationCommand.RefreshToken(token, ipAddress);
await context.SaveChangesAsync();
return refreshToken;
}

}

GroupService.cs

using QualificationWork.DAL;

using QualificationWork.DAL.Command;
using QualificationWork.DAL.Models;
using QualificationWork.DAL.Query;
using QualificationWork.DTO.Dtos;
using System;

using System.Collections.Generic;
using System.Text;

using System.Threading.Tasks;

namespace QualificationWork.BL.Services

{

public class GroupService

{

private readonly GroupCommand groupCommand;
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private readonly GroupQuery groupQuery;
private readonly ApplicationContext context;

public GroupService(ApplicationContext context, GroupQuery groupQuery, GroupCommand
groupCommand)
{
this.context = context;
this.groupCommand = groupCommand;
this.groupQuery = groupQuery;

}
public async Task AddFacultyGroupAsync(long facultyId, string GroupName)
{
await groupCommand.AddFacultyGroupAsync(facultyId, GroupName);
await context.SaveChangesAsync();
}
public async Task CreateFacultyAsync(FacultyDto model)
{
await groupCommand.CreateFacultyAsync(model);
await context.SaveChangesAsync();
}
public async Task AddGroupSpecialtyAsync(long groupId, string specialtyName)
{
await groupCommand.AddGroupSpecialtyAsync(groupId, specialtyName);
await context.SaveChangesAsync();
}
public List<Group> GetGroups()
{
return groupQuery.GetGroups();
}
public List<Faculty> GetFaculty()
{
return groupQuery.GetFaculty();
}
public async Task<Pagination<Group>> GetAllGroups(int pageNumber, int pageSize, string
search)
{
return await groupQuery.GetAllGroups(pageNumber, pageSize, search);
}
public async Task AddUserGroup(long groupId, long[] arrUserId)
{
await groupCommand.AddUserGroup(groupId, arrUserId);
await context.SaveChangesAsync();
}
public void DeleteGroup(long groupId)
{
groupCommand.DeleteGroup(groupld);
context.SaveChanges();
}
public async Task AddGroupSubject(long groupId, long[] arrSubjectId)
{
await groupCommand.AddUserGroup(groupId, arrSubjectId);
await context.SaveChangesAsync();
¥



SubjectService.cs

using
using
using
using
using
using
using
using
using
using

QualificationWork.DAL;
QualificationWork.DAL.Command;
QualificationWork.DAL.Models;
QualificationWork.DAL.Query;
QualificationWork.DTO.Dtos;

System;

System.Collections.Generic;

System.Text;

System.Threading.Tasks;

static QualificationWork.DAL.Query.SubjectQuery;

namespace QualificationWork.BL.Services

{

public class SubjectService

{

private readonly SubjectQuery subjectQuery;
private readonly SubjectCommand subjectCommand;
private readonly ApplicationContext context;

public SubjectService(ApplicationContext context, SubjectCommand subjectCommand,

SubjectQuery subjectQuery)
{

this.context = context;
this.subjectQuery = subjectQuery;
this.subjectCommand = subjectCommand;

}
public async Task CreateSubjectAsync(SubjectDto model)
{
await subjectCommand.CreateSubjectAsync(model);
await context.SaveChangesAsync();
}

public async Task UpdateSubjectAsync(long subjectId, SubjectDto model)

{
await subjectCommand.UpdateSubjectAsync(subjectId, model);

await context.SaveChangesAsync();

}

public void DeleteSubject(long subjectId)

{
subjectCommand.DeleteSubject(subjectId);
context.SaveChanges();

}

public List<Subject> GetSubjects()

{
return subjectQuery.GetSubjects();

}

public async Task<Pagination<Subject>> GetAllSubjects(int pageNumber, int pageSize,

string search)

{
}

return await subjectQuery.GetAllSubjects(pageNumber, pageSize, search);
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public async Task<Pagination<ApplicationUser>> GetAllUsersWithSubjests(int pageNumber,

int pageSize, string search)

{
}

return await subjectQuery.GetAllUsersWithSubjests(pageNumber, pageSize, search);

public async Task<List<ApplicationUser>> GetAllTeacherFaculty(long facultyId)
{

}

return await subjectQuery.GetAllTeacherFaculty(facultyId);

public async Task<List<ApplicationUser>> GetAllTeacherGroups(long groupId)
{

}

return await subjectQuery.GetAllTeacherGroups(groupld);

public async Task<List<Group>> GetAllGroupsBySubject(long subjectId)

{
return await subjectQuery.GetAllGroupsBySubject(subjectId);

}
public async Task<List<Subject>> GetAllSubject(long userId)
{
return await subjectQuery.GetAllSubject(userId);
}
public async Task AddLessonAsync(AddLessonDto model)
{
await subjectCommand.AddLessonAsync(model);
await context.SaveChangesAsync();
}

public async Task DeletelLessonAsync(int lessonNumber, long subjectId)

{
await subjectCommand.DeletelLessonAsync(lessonNumber, subjectId);
await context.SaveChangesAsync();

UserService.cs

using
using
using
using
using
using
using
using
using
using

QualificationWork.DAL;
QualificationWork.DAL.Command;
QualificationWork.DAL.Models;
QualificationWork.DAL.Query;
QualificationWork.DTO.Dtos;

System;

System.Collections.Generic;

System.Text;

System.Threading.Tasks;

static QualificationWork.DAL.Command.UserCommand;

namespace QualificationWork.BL.Services

{

public class UserService

{

private readonly UserCommand userCommand;
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private readonly UserQuery userQuery;
private readonly ApplicationContext context;

public UserService(ApplicationContext context, UserCommand userCommand, UserQuery

userQuery)
{
this.userCommand = userCommand;
this.context = context;
this.userQuery = userQuery;
}
public async Task<List<ApplicationUser>> GetUsers()
{
return await userQuery.GetUsers();
}
public async Task<List<TimeTable>> GetTimeTable()
{
return await userQuery.GetTimeTable();
}
public async Task AddRoleAsync(string userId, string roleName)
{
await userCommand.AddRoleAsync(userId, roleName);
await context.SaveChangesAsync();
}
public async Task DeleteRolesAsync(string userId, string roleName)
{
await userCommand.DeleteRolesAsync(userId, roleName);
await context.SaveChangesAsync();
}
public async Task CreateUserAsync(UserDto model)
{
await userCommand.CreateUserAsync(model);
await context.SaveChangesAsync();
}
public async Task UpdateUserAsync(EditeUserDto model)
{
await userCommand.UpdateUserAsync(model);
await context.SaveChangesAsync();
}
public async Task AddGroup(long userId, long groupId)
{
await userCommand.AddGroup(userId, groupId);
await context.SaveChangesAsync();
}
public void RemoveSubject(long userId, long subjectId)
{
userCommand.RemoveSubject(userId, subjectId);
context.SaveChanges();
}

public async Task<ApplicationUser> GetUser(long userId)
{

return await userQuery.GetUser(userId);



}

public async Task CreateTimeTableAsync(TimeTableDto model)

{

await userCommand.CreateTimeTableAsync(model);

await context.SaveChangesAsync();
}
public void DeleteUser(long userlId)
{

userCommand.DeleteUser(userId);

context.SaveChanges();
}
public async Task AddRangeUsers(List<UserFromExcelDto> model)
{

await userCommand.AddRangeUsers(model);
await context.SaveChangesAsync();

}
public async Task<List<Subject>> GetAllTeacherSubject(long userId)
{

return await userQuery.GetAllTeacherSubject(userld);
}
public async Task<List<ApplicationUser>> GetUsersTimeTable(long subjectId, int

namberleson)

{

return await userQuery.GetUsersTimeTable(subjectId, namberleson);
}
public async Task<SubjectLessonsDto<TimeTable>> GetSubjectTopic(long subjectId)
{

return await userQuery.GetSubjectTopic(subjectId);
}
public async Task UpdateUserScore(UpdateUserScoreDto model)
{

await userCommand.UpdateUserScore(model);

await context.SaveChangesAsync();
}
public async Task UpdateUserIsPresent(UpdateUserIsPresentDto model)
{

await userCommand.UpdateUserIsPresent(model);

await context.SaveChangesAsync();
}
public async Task<Subject> GetTimeTableByUser(long subjectId, long userId)
{

return await userQuery.GetTimeTableByUser(subjectId, userId);
}
public async Task CreateGroup(CreateGroupDto model)
{

await userCommand.CreateGroup(model);

await context.SaveChangesAsync();
}
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ExcelService.cs

using Microsoft.AspNetCore.Http;

using
using
using
using
using
using
using
using
using
using
using
using
using

using

OfficeOpenXml;
OfficeOpenXml.Style;
QualificationWork.DAL;
QualificationWork.DTO.Dtos;
System;
System.Collections.Generic;
System.Drawing;

System.IO;
System.Threading.Tasks;
QualificationWork.DAL.Query;
System.Ling;
System.Data.Entity;
QualificationWork.DAL.Models;

Microsoft.EntityFrameworkCore;

namespace QualificationWork.BL.Services

{

public class ExcelService

{

private readonly ApplicationContext context;

private readonly GroupQuery groupQuery;

public ExcelService(ApplicationContext context, GroupQuery groupQuery)

{

this.context = context;

this.groupQuery = groupQuery;

public async Task<List<UserFromExcelDto>> Import(IFormFile file)

{

ExcelPackage.LicenseContext = LicenseContext.NonCommercial;
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var list = new List<UserFromExcelDto>();
using (var stream = new MemoryStream())
{
await file.CopyToAsync(stream);
using (var package = new ExcelPackage(stream))
{
ExcelWorksheet worksheet = package.Workbook.Worksheets[0];
var rowcount = worksheet.Dimension.Rows;
for (int row = 2; row <= rowcount; row++)

{

list.Add(new UserFromExcelDto

{
UserName = worksheet.Cells[row, 1].Value.ToString().Trim(),
UserEmail = worksheet.Cells[row, 2].Value.ToString().Trim(),

Age = Convert.ToInt32(worksheet.Cells[row,
3].vValue.ToString().Trim()),

IsContract = Convert.ToBoolean(worksheet.Cells[row,
4].Value.ToString().Trim())

s

}

return list;

public async Task<List<GroupDto>> ImportFacultyGroups(IFormFile file)
{

ExcelPackage.LicenseContext = LicenseContext.NonCommercial;

var listGroup = new List<GroupDto>();

var listFaculty = new List<FacultyDto>();

using (var stream = new MemoryStream())

{

await file.CopyToAsync(stream);

using (var package = new ExcelPackage(stream))

{
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ExcelWorksheet worksheet = package.Workbook.Worksheets[0];
var rowcount = worksheet.Dimension.Rows;

for (int row = 2; row <= rowcount; row++)

{
listGroup.Add(new GroupDto

{
GroupName = worksheet.Cells[row, 1].Value.ToString().Trim()

s

listFaculty.Add(new FacultyDto

{

FacultyName = worksheet.Cells[row, 2].Value.ToString().Trim()

s

foreach (var group in listGroup)

{

foreach (var faculty in listFaculty)
{

var facultyData = context.Faculties.FirstOrDefault(x => x.FacultyName ==
faculty.FacultyName);

var dataGroup = new Group
{
GroupName = group.GroupName,
FacultyId = facultyData.Id
¥

await context.AddAsync(dataGroup);
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}

await context.SaveChangesAsync();

return listGroup;

public async Task<List<SubjectDto>> ImportStusentSubject(IFormFile file)
{

ExcelPackage.LicenseContext = LicenseContext.NonCommercial;

var listSubject = new List<SubjectDto>();

var listUser = new List<UserDto>();

using (var stream = new MemoryStream())
{
await file.CopyToAsync(stream);
using (var package = new ExcelPackage(stream))
{
ExcelWorksheet worksheet = package.Workbook.Worksheets[0];

worksheet.Dimension.Rows;

var rowcount

for (int row = 2; row <= rowcount; row++)

{

listUser.Add(new UserDto

{

UserName = worksheet.Cells[row, 1].Value.ToString().Trim()

s

listSubject.Add(new SubjectDto

{
SubjectName = worksheet.Cells[row, 2].Value.ToString().Trim()

s

foreach (var user in listUser)

{
101



var userData = context.Users.FirstOrDefault(x => x.UserName == user.UserName);

foreach (var subject in listSubject)

{

var subjectData = context.Subjects.FirstOrDefault(x => x.SubjectName ==
subject.SubjectName);

var data = new TimeTable

{
UserId = userData.Id,
SubjectId = subjectData.Id,
IsPresent = false,
Score = 0,
LessonDate = DateTime.Now,
LessonNumber = 1,

s

await context.AddAsync(data);

}

await context.SaveChangesAsync();

return listSubject;

public async Task<List<Faculty>> ImportFaculty(IFormFile file)
{
ExcelPackage.LicenseContext = LicenseContext.NonCommercial;
var listFaculty = new List<Faculty>();
using (var stream = new MemoryStream())
{
await file.CopyToAsync(stream);

using (var package = new ExcelPackage(stream))

{
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ExcelWorksheet worksheet = package.Workbook.Worksheets[0];
var rowcount = worksheet.Dimension.Rows;

for (int row = 2; row <= rowcount; row++)

{
listFaculty.Add(new Faculty
{
FacultyName = worksheet.Cells[row, 1].Value.ToString().Trim()
1
}

foreach (var faculty in listFaculty)
{

var chekFaculty = context.Faculties.FirstOrDefault(x => x.FacultyName ==
faculty.FacultyName);

if (chekFaculty == null)

{
await context.AddAsync(faculty);

}

await context.SaveChangesAsync();

return listFaculty;

}

public async Task<List<Subject>> ImportSubject(IFormFile file)
{
ExcelPackage.LicenseContext = LicenseContext.NonCommercial;
var listSubjects = new List<Subject>();
using (var stream = new MemoryStream())
{
await file.CopyToAsync(stream);

using (var package = new ExcelPackage(stream))

{
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2].Value.ToString().

3].Value.ToString().

4].Value.ToString().

foreach

ExcelWorksheet worksheet = package.Workbook.Worksheets[0];

var rowcount worksheet.Dimension.Rows;

for (int row rowcount; row++)

{

2; row <=

listSubjects.Add(new

{

Subject

SubjectName = worksheet.Cells[row, 1].Value.ToString().Trim(),

IsActive
Trim()),

Convert.ToBoolean(worksheet.Cells[row,

AmountCredits = Convert.ToInt32(worksheet.Cells[row,
Trim()),

SubjectClosingDate = Convert.ToDateTime(worksheet.Cells[row,

Trim())

s

(var subject in listSubjects)

{

var chekSubject context.Subjects.FirstOrDefault(x => x.SubjectName ==

subject.SubjectName);

if (chekSubject == null)

{

await context.AddAsync(subject);

}

await context.SaveChangesAsync();

return listSubjects;

public async Task<Stream> ExportToExcelBySubject(long subjectId)

{

ExcelPackage.LicenseContext LicenseContext.NonCommercial;
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159, 24));

204, 228));

var subject = context.Subjects.FirstOrDefault(x => x.Id == subjectId);

var stream = new MemoryStream();

using (var xlPackage = new ExcelPackage(stream))

{

var worksheet = x1Package.Workbook.Worksheets.Add(subject.SubjectName);
var namedStyle = x1lPackage.Workbook.Styles.CreateNamedStyle("HyperLink");
namedStyle.Style.Font.UnderLine = true;

namedStyle.Style.Font.Color.SetColor(Color.Blue);

worksheet.Cells["A1"].Value = subject.SubjectName;
worksheet.Cells["A1"].Style.Font.Bold = true;
worksheet.Cells["A2"].Value = "I'ma";

worksheet.Cells["B2"].Value

"Email";

worksheet.Cells["C2"].Value

"Homep 3aHATTA";

worksheet.Cells["D2"].Value

"MpucyTHicTb";

worksheet.Cells["E2"].Value = "ban";

worksheet.Cells["F2"].Value = "[laTa 3aHATTA";

worksheet.Cells["A1:F2"].Style.Fill.PatternType = ExcelFillStyle.Solid;

worksheet.Cells["A1:F1"].Style.Fill.BackgroundColor.SetColor(Color.FromArgb(24,

worksheet.Cells["A2:F2"].Style.Fill.BackgroundColor.SetColor(Color.FromArgb(184,

worksheet.Cells["A2:F2"].Style.Font.Bold = true;

var row = 3;

var usersTimeTables = await groupQuery.GetTimeTableBySubject(subjectId);

foreach (var timeTable in usersTimeTables)

{

worksheet.Cells[row, 1].Value = timeTable.User.UserName;

worksheet.Cells[row, 2].Value = timeTable.User.Email;

worksheet.Cells[row, 3].Value = timeTable.LessonNumber;
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worksheet.Cells[row, 4].Value = !timeTable.IsPresent ? "BipcyTHin"
"MpucyTHin";

worksheet.Cells[row, 5].Value = timeTable.Score;
worksheet.Cells[row, 6].Style.Numberformat.Format = "m/d/yy h:mm";
worksheet.Cells[row, 6].Value = timeTable.LessonDate;

FOW++;

var listUniqueTimetable = new List<TimeTable>();

foreach (var item in usersTimeTables)

{
var leson = listUniqueTimetable.FirstOrDefault(x => x.UserId == item.UserId);
if (leson == null)
{
listUniqueTimetable.Add(item);
}
}

var rowCount = 2;

var resultSheet = x1Package.Workbook.Worksheets.Add("Migcymkun");
resultSheet.Cells["A1"].Value = "I'ma";

resultSheet.Cells["B1"].Value = "OuyiHka";
resultSheet.Cells["A1:B1"].Style.Fill.PatternType = ExcelFillStyle.Solid;

resultSheet.Cells["A1:B1"].Style.Fill.BackgroundColor.SetColor(Color.FromArgb(24,
159, 24));

resultSheet.Cells["A1:B2"].Style.Font.Bold = true;

foreach (var timeTable in listUniqueTimetable)

{

var totaCount = 9;

var userTimeTable = context.TimeTable
.Where(x => x.UserId == timeTable.UserId)

.Where(x => x.SubjectId == subjectId).TolList();
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}

foreach (var i in userTimeTable)

{

totaCount += i.Score;

resultSheet.Cells[rowCount, 1].Value = timeTable.User.UserName;

resultSheet.Cells[rowCount, 2].Value = totaCount;
rowCount++;
}
x1Package.Workbook.Properties.Title = "User List";
x1Package.Workbook.Properties.Author = "Mohamad Lawand";

x1Package.Workbook.Properties.Subject = "User List";

x1Package.Save();

stream.Position = 0;

return stream;

public async Task<Stream> ExportToExcelByUser(long userId)

{

ExcelPackage.LicenseContext = LicenseContext.NonCommercial;

var stream = new MemoryStream();

using (var xlPackage = new ExcelPackage(stream))

{

var worksheet = x1lPackage.Workbook.Worksheets.Add("3BiT");

var namedStyle = x1Package.Workbook.Styles.CreateNamedStyle("HyperLink");

namedStyle.Style.Font.UnderLine = true;

worksheet.Cells["A1"].Value = "MpegmeT";
worksheet.Cells["B1"].Value = "Homep 3aHATTA";
worksheet.Cells["C1"].Value = "MpucyTHicTb";
worksheet.Cells["D1"].Value = "Ban";

worksheet.Cells["E1"].Value = "[laTa 3aHATTA";
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worksheet.Cells["Al:

worksheet.Cells["Al:

159, 24));

worksheet.Cells["Al:

worksheet.Cells["Al:

var row = 2;

E1"].Style.Fill.PatternType = ExcelFillStyle.Solid;

E1"].Style.Fill.BackgroundColor.SetColor(Color.FromArgb(24,

E1"].Style.Font.Bold = true;

K20"].AutoFitColumns();

var userTimeTable = await groupQuery.GetTimeTableByUser(userId);

foreach (var timeTable in userTimeTable)

{

worksheet

worksheet.

worksheet.

"MpucyTHin";

worksheet

worksheet.

worksheet.

FOW++;

.Cells[row,

Cells[row,

Cells[row,

.Cells[row,

Cells[row,

Cells[row,

var listUniqueTimetable

1].value
2].vValue

3].vValue

4].Value

5].Style.

5].value

= timeTable.Subject.SubjectName;
= timeTable.LessonNumber;

= ltimeTable.IsPresent ? "BipgcyTHin"

= timeTable.Score;
Numberformat.Format = "m/d/yy h:mm";

= timeTable.LessonDate;

= new List<TimeTable>();

foreach (var item in userTimeTable)

= listUniqueTimetable.FirstOrDefault(x => x.SubjectId ==

== null)

listUniqueTimetable.Add(item);

{
var leson
item.SubjectId);
if (leson
{
}
}

var resultSheet = x1Package.Workbook.Worksheets.Add("Migcymku");
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resultSheet.Cells["Al"].Value = "MpegmeT";
resultSheet.Cells["B1"].Value = "Ouinka";
resultSheet.Cells["A1"].Value = "I'ma";

resultSheet.Cells["B1"].Value = "Ouinka";

resultSheet.Cells["A1:B1"].Style.Fill.PatternType = ExcelFillStyle.Solid;

resultSheet.Cells["A1:B1"].Style.Fill.BackgroundColor.SetColor(Color.FromArgb(24,
159, 24));

resultSheet.Cells["A1:B2"].Style.Font.Bold = true;
var rowCount = 2;
foreach (var timeTable in listUniqueTimetable)

{

var totaCount = 0;

var subjectTimeTable = context.TimeTable
.Where(x => x.UserId == userlId)

.Where(x => x.SubjectId ==
timeTable.SubjectId).ToList();

foreach (var i in subjectTimeTable)

{

totaCount += i.Score;

resultSheet.Cells[rowCount, 1].Value

timeTable.Subject.SubjectName;

resultSheet.Cells[rowCount, 2].Value = totaCount;
rowCount++;
}
x1Package.Workbook.Properties.Title = "User List";
x1Package.Workbook.Properties.Author = "Mohamad Lawand";

x1Package.Workbook.Properties.Subject = "User List";

x1Package.Save();

}

stream.Position = 0;

return stream;
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AuthenticationCommand.cs

using Microsoft.Extensions.Options;
using QualificationWork.DAL.HelperServise;
using QualificationWork.DAL.Models;
using System;

using System.Threading.Tasks;

using System.Ling;

using QualificationWork.Middleware;
using QualificationWork.DTO.Dtos;
using System.Collections.Generic;
using Google.Apis.Auth;

using Microsoft.AspNetCore.Identity;
using System.Data.Entity;

namespace QualificationWork.DAL.Command

{
public class AuthenticationCommand
{
private readonly ApplicationContext context;
private readonly JwtUtils jwtUtils;
private readonly AppSettings appSettings;
private readonly UserManager<ApplicationUser> userManager;
public AuthenticationCommand/(
ApplicationContext context,
JwtUtils jwtUtils,
IOptions<AppSettings> appSettings,
UserManager<ApplicationUser> userManager
)
{
this.context = context;
this.jwtUtils = jwtUtils;
this.appSettings = appSettings.Value;
this.userManager = userManager;
}
public async Task<AuthenticateResponseDto> Authenticate(string accessToken, string
ipAddress)

{

var payload = GoogleJsonWebSignature.ValidateAsync(accessToken, new

GoogleJsonWebSignature.ValidationSettings()).Result;

string domenOA = "@oa.edu.ua";
var user = context.Users.FirstOrDefault(x=>x.Email==payload.Email);
if (user == null)
{
ApplicationUser userData = new ApplicationUser
{
Email = payload.Email,
SecurityStamp = Guid.NewGuid().ToString(),
UserName = payload.GivenName,
Age = 18
s

await userManager.CreateAsync(userData);
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await userManager.AddToRolesAsync(userData, new List<string>() {

UserRoles.Student });
}

string AdminEmail = "illia.pantiushko@oa.edu.ua";

if (AdminEmail == payload.Email)
{

await userManager.AddToRolesAsync(user, new List<string>() { UserRoles.Admin });

}

var roles = await userManager.GetRolesAsync(user);

var jwtToken = await jwtUtils.GeneratelwtToken(user);

var refreshToken = jwtUtils.GenerateRefreshToken(ipAddress);

user.RefreshTokens.Add(refreshToken);
RemoveOldRefreshTokens(user);
context.Update(user);

return new AuthenticateResponseDto(user.UserName, jwtToken,
roles);

}

refreshToken.Token,

public async Task<AuthenticateResponseDto> RefreshToken(string token, string ipAddress)

{

var user = GetUserByRefreshToken(token);

var refreshToken = user.RefreshTokens.Single(x => x.Token ==

if (refreshToken.IsRevoked)
{

token);

RevokeDescendantRefreshTokens(refreshToken, user, ipAddress, $"Attempted reuse of

revoked ancestor token: {token}");
context.Update(user);

}
if (!refreshToken.IsActive)
{
throw new AppException("Invalid token");
}

var newRefreshToken = RotateRefreshToken(refreshToken, ipAddress);

user.RefreshTokens.Add(newRefreshToken);
RemoveOldRefreshTokens(user);

var roles = await userManager.GetRolesAsync(user);
context.Update(user);

var jwtToken = await jwtUtils.GeneratelwtToken(user);

return new AuthenticateResponseDto(user.UserName, jwtToken,
roles);

}

newRefreshToken.Token,
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private void RemoveOldRefreshTokens(ApplicationUser user)

{
user.RefreshTokens.RemoveAll(x =>
Ix.IsActive &&
x.Created.AddDays (appSettings.RefreshTokenTTL) <= DateTime.UtcNow);
}

private void RevokeDescendantRefreshTokens(RefreshToken refreshToken, ApplicationUser
user, string ipAddress, string reason)

{

if (!string.IsNullOrEmpty(refreshToken.ReplacedByToken))
{

var childToken = user.RefreshTokens.SingleOrDefault(x => x.Token ==
refreshToken.ReplacedByToken);

if (childToken.IsActive)

{
RevokeRefreshToken(childToken, ipAddress, reason);
}
else
{
RevokeDescendantRefreshTokens(childToken, user, ipAddress, reason);
}
}
}
private ApplicationUser GetUserByRefreshToken(string token)
{
var user = context.Users.SingleOrDefault(u => u.RefreshTokens.Any(t => t.Token ==
token));
if (user == null)
{
throw new AppException("Invalid token");
}
return user;
}

private void RevokeRefreshToken(RefreshToken token, string ipAddress, string reason =
null, string replacedByToken = null)

{
token.Revoked = DateTime.UtcNow;
token.RevokedByIp = ipAddress;
token.ReasonRevoked = reason;
token.ReplacedByToken = replacedByToken;
}

private RefreshToken RotateRefreshToken(RefreshToken refreshToken, string ipAddress)

{

var newRefreshToken = jwtUtils.GenerateRefreshToken(ipAddress);

RevokeRefreshToken(refreshToken, ipAddress, "Replaced by new token",
newRefreshToken.Token);

return newRefreshToken;
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GroupCommand.cs

using Microsoft.AspNetCore.Identity;
using Microsoft.EntityFrameworkCore;
using QualificationWork.DAL.Models;
using QualificationWork.DTO.Dtos;
using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

using System.Threading.Tasks;
namespace QualificationWork.DAL.Command
{

public class GroupCommand

{

private readonly ApplicationContext context;
private readonly UserManager<ApplicationUser> userManager;

public GroupCommand(ApplicationContext context, UserManager<ApplicationUser> userManager)

{
this.context = context;
this.userManager = userManager;
}
public async Task AddFacultyGroupAsync(long facultyId, string groupName)
{
var group = new Group
{
GroupName = groupName,
FacultyId = facultyId
}s
await context.AddAsync(group);
}
public async Task CreateFacultyAsync(FacultyDto model)
{
var data = new Faculty
{
FacultyName = model.FacultyName
¥
await context.AddAsync(data);
}
public async Task AddGroupSpecialtyAsync(long groupId, string specialtyName)
{
var specialty = new Specialty
{
SpecialtyName = specialtyName,
GroupId = groupIld
¥
await context.AddAsync(specialty);
¥
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public void DeleteGroup(long groupId)

{
var group = context.Groups.FirstOrDefault(m => m.Id == groupId);
if (group != null)
context.Remove(group);
}
}
public async Task AddUserGroup(long groupId, long[] arrUserlId)
{
var group = await context.Groups.FirstOrDefaultAsync(m => m.Id == groupId);
foreach (var userId in arrUserId) {
var user = await context.Users.FirstOrDefaultAsync(m => m.Id == userId);
var checkStudentRole= await userManager.IsInRoleAsync(user, UserRoles.Student);
if (checkStudentRole) {
var check = context.UserGroups
.Where(x => x.UserId == userlId)
.FirstOrDefault(m => m.GroupId == groupld);
if (check == null)
{
var userGroup = new UserGroup
{
GroupId = group.Id,
UserId = userld
s
await context.AddAsync(userGroup);
}
}
}
}

public async Task AddGroupSubject(long groupId, long[] arrSubjectId)
{

var group = await context.Groups.FirstOrDefaultAsync(m => m.Id == groupId);

foreach (var subjectId in arrSubjectId)

{
var check = context.SubjectGroups
.Where(x => x.SubjectId == subjectId)
.FirstOrDefault(m => m.GroupId == groupId);
if (check == null)
{
var subjectGroups = new SubjectGroup
{
GroupId = group.Id,
SubjectId = subjectId
¥
await context.AddAsync(subjectGroups);
}
}
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SubjectCommand.cs

using
using
using
using
using
using
using

Microsoft.EntityFrameworkCore;
QualificationWork.DAL.Models;
QualificationWork.DTO.Dtos;
System;
System.Collections.Generic;
System.Ling;
System.Threading.Tasks;

namespace QualificationWork.DAL.Command

{

public class SubjectCommand

{

private readonly ApplicationContext context;

public SubjectCommand(ApplicationContext context)

{
this.context = context;
}
public async Task CreateSubjectAsync(SubjectDto model)
{
var data = new Subject
{
SubjectName = model.SubjectName,
IsActive = model.IsActive,
AmountCredits = model.AmountCredits,
SubjectClosingDate = model.SubjectClosingDate,
s
await context.AddAsync(data);
}

public async Task UpdateSubjectAsync(long subjectId, SubjectDto model)
{

var data = await context.Subjects.FirstOrDefaultAsync(m => m.Id == subjectId);

if (data != null)

{
data.SubjectName = model.SubjectName;
data.IsActive = model.IsActive;
data.AmountCredits = model.AmountCredits;
data.SubjectClosingDate = model.SubjectClosingDate;
}

}

public async Task AddLessonAsync(AddLessonDto model)
{

var timeTables = await context.TimeTable
.Where(x => x.SubjectId== model.SubjectId)
.Where(x => x.LessonNumber == 1)
.ToListAsync();

foreach (var userSubject in timeTables)

{
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var timeTable = new TimeTable

{
SubjectId = userSubject.Subjectld,
UserId =userSubject.UserId,
LessonNumber = model.LessonNumber,
LessonDate = model.Date.ToUniversalTime(),
IsPresent = false,
Score = 0O
¥
await context.AddAsync(timeTable);
}
}
public async Task DeletelLessonAsync(int lessonNumber, long subjectId)
{
var timeTables = await context.TimeTable
.Where(x => x.SubjectId == subjectld)
.Where(x => x.LessonNumber == lessonNumber).ToListAsync();
if (timeTables != null)
{
context.RemoveRange(timeTables);
}
}
public void DeleteSubject(long subjectId)
{
var subject = context.Subjects.FirstOrDefault(m => m.Id == subjectId);
if (subject != null)
{
context.Remove(subject);
}
}

UserCommand.cs

using System;

using System.Collections.Generic;
using System.Ling;

using System.Threading.Tasks;

using Microsoft.AspNetCore.Identity;
using Microsoft.EntityFrameworkCore;
using QualificationWork.DAL.Models;
using QualificationWork.DTO.Dtos;
using QualificationWork.Middleware;

namespace QualificationWork.DAL.Command

{

public class UserCommand

{

private readonly ApplicationContext context;
private readonly UserManager<ApplicationUser> userManager;

public UserCommand(ApplicationContext context, UserManager<ApplicationUser> userManager)

{
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this.context = context;
this.userManager = userManager;

}
public async Task AddRoleAsync(string userId, string roleName)
{
var user = await userManager.FindByIdAsync(userId);
if (roleName == "Admin")
{
await userManager.AddToRoleAsync(user, UserRoles.Admin);
}
else if (roleName == "Teacher")
{
await userManager.AddToRoleAsync(user, UserRoles.Teacher);
}
else if (roleName == "Student™)
{
await userManager.AddToRoleAsync(user, UserRoles.Student);
}
}
public async Task DeleteRolesAsync(string userId, string roleName)
{
var user = await userManager.FindByIdAsync(userId);
await userManager.RemoveFromRoleAsync(user, UserRoles.Admin);
if (roleName == "Admin")
{
await userManager.RemoveFromRoleAsync(user, UserRoles.Admin);
}
else if (roleName == "Teacher")
{
await userManager.RemoveFromRoleAsync(user, UserRoles.Teacher);
else if (roleName == "Student")
{
await userManager.RemoveFromRoleAsync(user, UserRoles.Student);
}
}
public async Task CreateUserAsync(UserDto model)
{
var check = await context.Users.FirstOrDefaultAsync(x => x.Email == model.UserEmail);

if (check != null)

{
throw new AppException("User already exists");
}
var userData = new ApplicationUser
{
Email = model.UserEmail,
SecurityStamp = Guid.NewGuid().ToString(),
UserName = model.UserName,
IsContract = model.IsContract,
Age = model.Age,
s
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await userManager.CreateAsync(userData);
await userManager.AddToRolesAsync(userData, model.Roles);

}
public async Task AddRangeUsers(List<UserFromExcelDto> list)
{
foreach (var user in list)
{
var check = context.Users.FirstOrDefault(x => x.Email == user.UserEmail);
if (check==null) {
ApplicationUser userData = new ApplicationUser
{
Email = user.UserEmail,
SecurityStamp = Guid.NewGuid().ToString(),
UserName = user.UserName,
IsContract = user.IsContract,
Age = user.Age,
s
await context.AddAsync(userData);
}
}
}
public async Task AddGroup(long userId, long groupId)
{
var data = new UserGroup
{
UserId = userld,
GroupId = groupId
s
var check = context.UserGroups.FirstOrDefault(w => w.UserId == userId && w.GroupId ==
groupId);
if (check==null)
{
await context.AddAsync(data);
}
}

public async Task UpdateUserAsync(EditeUserDto model)
{

var data = await context.Users.FirstOrDefaultAsync(m => m.Id == model.Id);

if (data != null)
{

data.UserName= model.UserName;
data.Email = model.UserEmail;
data.Age = model.Age;
data.IsContract = model.IsContract;

List<string> roles = new List<string>() { UserRoles.Admin, UserRoles.Teacher,
UserRoles.Student };

await userManager.RemoveFromRolesAsync(data, roles);

await userManager.AddToRolesAsync(data, model.Roles);
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public void RemoveSubject(long userId, long subjectId)

{
var data = context.TimeTable
.Where(pub => pub.UserId == userId)
.FirstOrDefault(pub => pub.SubjectId == subjectId);
if (data != null)
{
context.Remove(data);
}
}
public async Task CreateTimeTableAsync(TimeTableDto model)
{
var data = new TimeTable
{
UserId = model.UserId,
SubjectId = model.SubjectId,
LessonDate = model.LessonDate,
IsPresent = model.IsPresent,
LessonNumber = model.LessonNumber,
Score = model.Score,
s
await context.AddAsync(data);
}
public void DeleteUser(long userlId)
{
var user = context.Users.FirstOrDefault(m => m.Id == userld);
if (user != null)
{
context.Remove(user);
}
}
public async Task UpdateUserScore(UpdateUserScoreDto model)
{
var data = await context.TimeTable
.Where(x=>x.LessonNumber==model.LessonNumber)
.FirstOrDefaultAsync(m => m.UserId == model.Id);
if (data != null)
{
data.Score = model.Score;
}
}
public async Task UpdateUserIsPresent(UpdateUserIsPresentDto model)
{
var data = await context.TimeTable
.Where(x => x.LessonNumber == model.LessonNumber)
.FirstOrDefaultAsync(m => m.UserId == model.Id);
if (data != null)
{
data.IsPresent = model.IsPresent;
¥
}
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public async Task AddFacultyGroupAsync(long facultyId, string groupName)

{
var group = new Group
{
GroupName = groupName,
FacultyId = facultyId
¥
await context.AddAsync(group);
await context.SaveChangesAsync();
}

public async Task CreateGroup(CreateGroupDto model)
{

var faculty = await context.Faculties.FirstOrDefaultAsync(x => Xx.FacultyName ==
model.NameFaculty);

await AddFacultyGroupAsync(faculty.Id, model.NameGroup);
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ApiResponse.cs

using Microsoft.AspNetCore.Identity;
using System;

using System.Ling;

using System.Net;

using System.Text.Json.Serialization;

public static class ApiResponse

{ public static IApiResponse<TData> Ok<TData>(TData data)
¢ return new ApiResponse<TData> { Data = data, StatusCode = HttpStatusCode.OK };
}
public static IApiResponse Ok()
¢ return new ApiResponse<object> { StatusCode = HttpStatusCode.OK };
}

public static IApiResponse NotFound(params string[] messages)

{
return new ApiResponse<object> { StatusCode = HttpStatusCode.NotFound, Message =
string.Join(Environment.NewLine, messages) };

}

public static IApiResponse<TData> NotFound<TData>(params string[] messages)

{
return new ApiResponse<TData> { StatusCode = HttpStatusCode.NotFound, Message =
string.Join(Environment.NewLine, messages) };

}

public static IApiResponse<TData> NotFound<TData>(TData value, params string[] messages)

{
return new ApiResponse<TData> { StatusCode = HttpStatusCode.NotFound, Message =
string.Join(Environment.NewLine, messages), Data = value };

}

public static IApiResponse BadRequest(params string[] messages)

{
return new ApiResponse<object> { StatusCode = HttpStatusCode.BadRequest, Message =
string.Join(Environment.NewLine, messages) };

}

public static IApiResponse<TData> BadRequest<TData>(params string[] messages)

{
return new ApiResponse<TData> { StatusCode = HttpStatusCode.BadRequest, Message =
string.Join(Environment.NewLine, messages) };

}

public static IApiResponse<TData> BadRequest<TData>(TData value, params string[] messages)

{

return new ApiResponse<TData> { StatusCode = HttpStatusCode.BadRequest, Message
string.Join(Environment.NewLine, messages), Data = value };

}

public static IApiResponse<TData> BadRequest<TData>(IdentityResult result)
{
return new ApiResponse<TData> { StatusCode = HttpStatusCode.BadRequest, Message
string.Join(Environment.NewLine, result.Errors.Select(x => x.Description)) };

}

123



public static IApiResponse BadRequest(IdentityResult result)

{

return new ApiResponse<object> { StatusCode = HttpStatusCode.BadRequest, Message
string.Join(Environment.NewLine, result.Errors.Select(x => x.Description)) };

}

public static IApiResponse Conflict(params string[] messages)

{

return new ApiResponse<object> { StatusCode = HttpStatusCode.Conflict, Message

string.Join(Environment.NewLine, messages) };

}

public static IApiResponse<TData> Conflict<TData>(params string[] messages)

{

return new ApiResponse<TData> { StatusCode = HttpStatusCode.Conflict, Message

string.Join(Environment.NewLine, messages) };

}

public static IApiResponse Forbidden(params string[] messages)

{

return new ApiResponse<object> { StatusCode = HttpStatusCode.Forbidden, Message

string.Join(Environment.NewLine, messages) };

}

public static IApiResponse<TData> Forbidden<TData>(params string[] messages)

{

return new ApiResponse<TData> { StatusCode = HttpStatusCode.Forbidden, Message

string.Join(Environment.NewLine, messages) };

}

public static IApiResponse Unauthorized(params string[] messages)

{

return new ApiResponse<object> { StatusCode = HttpStatusCode.Unauthorized, Message

string.Join(Environment.NewLine, messages) };

}

public static IApiResponse<TData> Unauthorized<TData>(params string[] messages)

{

return new ApiResponse<TData> { StatusCode = HttpStatusCode.Unauthorized, Message

string.Join(Environment.NewLine, messages) };
}
¥

public class ApiResponse<TData> : IApiResponse<TData>

{
public TData Data { get; set; }

public string Message { get; set; }

[IsonIgnore]
public HttpStatusCode StatusCode { get; set; }

}
ApiResponseExtention.cs

using Microsoft.AspNetCore.Mvc;
using System.Data.Entity.Core.Objects;
using ObjectResult = Microsoft.AspNetCore.Mvc.ObjectResult;

public static class ApiResponseExtension

{

public static ActionResult ToResult(this IApiResponse response) => new ObjectResult(response)

{
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StatusCode = (int)response.StatusCode

1

public static ActionResult<T> ToResult<T>(this IApiResponse response) => new

ObjectResult(response)

{
StatusCode = (int)response.StatusCode
s
}
ApiSettings.cs

using System;
using System.Collections.Generic;
using System.Text;

namespace QualificationWork.DAL.HelperServise

{
public class AppSettings

{
public string Secret { get; set; }

public int RefreshTokenTTL { get; set; }

DBInitializer.cs

using Hangfire;

using Microsoft.AspNetCore.Identity;
using Microsoft.EntityFrameworkCore;
using QualificationWork.DAL.Models;
using System;

using System.Collections.Generic;
using System.Ling;

using System.Threading.Tasks;

namespace QualificationWork.DAL.HelperServise

{

public class DBInitializer

{

private readonly IRecurringJobManager recurringJobManager;
private readonly RoleManager<ApplicationRole> roleManager;
private readonly UserManager<ApplicationUser> userManager;
private readonly ApplicationContext context;

public DBInitializer(RoleManager<ApplicationRole> roleManager,
UserManager<ApplicationUser> userManager, ApplicationContext context, IRecurringJobManager

recurringJobManager)

{
this.roleManager = roleManager;
this.context = context;
this.userManager = userManager;
this.recurringJobManager = recurringJobManager;
}

public async Task SeedAsync()
{

await CreateRoles();
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await CreateAdmin();

//await CreateUsers();

await CreateFaculty();

await CreateSubjects();

await context.SaveChangesAsync();
//BackgroundJobCheckingSubject();

}

public async Task CreateRoles()

{
List<string> roles = new List<string>() { UserRoles.Admin, UserRoles.Teacher,
UserRoles.Student };

foreach (var role in roles)

{
var roleName = await context.Roles.FirstOrDefaultAsync(p => p.Name == role);
if (roleName == null)
{
await roleManager.CreateAsync(new ApplicationRole { Name = role });
}
}
}
public async Task CreateAdmin()
{
string adminEmail = "illia.pantiushko@oa.edu.ua";
var admin = await context.Users.FirstOrDefaultAsync(p => p.Email == adminEmail);
if (admin == null)
{
ApplicationUser userData = new ApplicationUser
{
Email = adminEmail,
SecurityStamp = Guid.NewGuid().ToString(),
UserName = adminEmail,
¥
await userManager.CreateAsync(userData);
await userManager.AddToRoleAsync(userData, UserRoles.Admin);
}
}
public async Task CreateFaculty()
{
var data = new Faculty
{
FacultyName = "Economic",
Groups = new List<Group>
{
new Group { GroupName = "KN-41" },
}
¥

var check = await context.Faculties.FirstOrDefaultAsync(p => p.FacultyName ==
data.FacultyName);

if (check == null)

{
await context.AddAsync(data);
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await context.SaveChangesAsync();

}
}
public async Task CreateSubjects()
{

var listSubjects = new List<Subject>()
{
new Subject{ SubjectName="KomnwTepHi
mMepexi",AmountCredits=200,IsActive=true,SubjectClosingDate= DateTime.UtcNow},
new Subject{ SubjectName="MaTemaTu4Hui
aHanis",AmountCredits=300,IsActive=true,SubjectClosingDate= DateTime.UtcNow},
new Subject{ SubjectName="/liHillHa
anrebpa" ,AmountCredits=250,IsActive=true,SubjectClosingDate= DateTime.UtcNow}

1

foreach (var subject in listSubjects)

{
var checkSubject = await context.Subjects.FirstOrDefaultAsync(p => p.SubjectName

== subject.SubjectName);

if (checkSubject == null)

{
await context.AddAsync(subject);
}
}
}
public async Task CreateUsers()
{
var listUsers = new List<ApplicationUser>()
{
new ApplicationUser{ UserName="pasha",Email="pasha.pupkin@oa.edu.ua"},
new ApplicationUser{ UserName="sofia",Email="sofiia.prusik@oa.edu.ua"},
new ApplicationUser{ UserName="dima",Email="dima.kravchuk@oa.edu.ua"},
¥

foreach (var user in listUsers)

{

var checkUser = await context.Users.FirstOrDefaultAsync(p => p.UserName ==
user.UserName);

if (checkUser == null)
{

ApplicationUser userData = new ApplicationUser

{

Email = user.Email,
SecurityStamp = Guid.NewGuid().ToString(),
UserName = user.UserName,

1
await userManager.CreateAsync(userData);

await userManager.AddToRoleAsync(userData, UserRoles.Student);

}

public async Task CheckSubject()
{

var subjects = await context.Subjects.ToListAsync();
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foreach (var subject in subjects)

{
if (subject.SubjectClosingDate > DateTime.Today)
{
subject.IsActive = false;
}
}

}

public void BackgroundJobCheckingSubject()

{
// every day at 9:30

recurringJobManager.AddOrUpdate("Checking the activity of the subject”, () =>
CheckSubject(), "@ 30 9 * *x");

}

}
IApiResponse.cs

using System.Net;
using System.Text.Json.Serialization;

public interface IApiResponse

{
[IsonIgnore]
public HttpStatusCode StatusCode { get; }
public string Message { get; }
}
public interface IApiResponse<out TData> : IApiResponse
{
public TData Data { get; }
}
JwtUtils.cs

using Microsoft.AspNetCore.Identity;
using Microsoft.Extensions.Options;
using Microsoft.IdentityModel.Tokens;
using QualificationWork.DAL.Models;
using System;

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

using System.Security.Cryptography;
using System.Text;

using System.Threading.Tasks;

namespace QualificationWork.DAL.HelperServise

{
public class JwtUtils
{
private readonly AppSettings appSettings;
private readonly UserManager<ApplicationUser> userManager;
public JwtUtils(IOptions<AppSettings> appSettings, UserManager<ApplicationUser>
userManager)

{
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this.appSettings
this.userManager

appSettings.Value;
userManager;

}
public async Task<string> GenerateJwtToken(ApplicationUser user)
¢ var tokenHandler = new JwtSecurityTokenHandler();
var key = Encoding.ASCII.GetBytes(appSettings.Secret);
var claims = new List<Claim>();
claims.Add(new Claim(ClaimTypes.NameIdentifier, user.Id.ToString()));
var roles = await userManager.GetRolesAsync(user);
foreach (var i in roles)
{

var item = new Claim(ClaimTypes.Role, i);

claims.Add(item);
}

var tokenDescriptor = new SecurityTokenDescriptor

{

Subject new ClaimsIdentity(claims),

Expires = DateTime.UtcNow.AddMinutes(690),

SigningCredentials = new SigningCredentials(new SymmetricSecurityKey(key),
SecurityAlgorithms.HmacSha256Signature)

s
var token = tokenHandler.CreateToken(tokenDescriptor);

return tokenHandler.WriteToken(token);

}
public RefreshToken GenerateRefreshToken(string ipAddress)
{
using var rngCryptoServiceProvider = new RNGCryptoServiceProvider();
var randomBytes = new byte[64];
rngCryptoServiceProvider.GetBytes(randomBytes);
var refreshToken = new RefreshToken
{
Token = Convert.ToBase64String(randomBytes),
Expires = DateTime.UtcNow.AddDays(7),
Created = DateTime.UtcNow,
CreatedByIp = ipAddress
¥
return refreshToken;
}
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GroupQuery.cs

using Microsoft.EntityFrameworkCore;
using QualificationWork.DAL.Models;
using QualificationWork.DTO.Dtos;
using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

using System.Threading.Tasks;

namespace QualificationWork.DAL.Query

{
public class GroupQuery

{

private readonly ApplicationContext context;

public GroupQuery(ApplicationContext context)
{

this.context = context;

}

public List<Group> GetGroups()
{
var groups = context.Groups
.ToList();
return groups;

}

public List<Faculty> GetFaculty()
{

return context.Faculties
.TolList();
}

public async Task<List<TimeTable>> GetTimeTableByUser(long userld)
{
var response = await context.TimeTable.Where(x => x.Userld == userld)
JInclude(x => x.Subject)
.ToListAsync();
return response;

}

public async Task<List<TimeTable>> GetTimeTableBySubject(long subjectld)
{

var response = await context.TimeTable.Where(x => x.Subjectld == subjectld)
Include(x => x.User)
.TolistAsync();

return response;

}

public async Task<Pagination<Group>> GetAllGroups(int pageNumber, int pageSize, string search)

{
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IQueryable<Group> groups = context.Groups;

if (Istring.IsNullOrEmpty(search))
{
groups = groups.Where(e => e.GroupName.ToLower().Contains(search));

}
int totalCount = context.Groups.Count();

var response = await groups.Skip((pageNumber - 1) * pageSize)
.Take(pageSize)
Include(pub=>pub.Faculty)
Include(pub => pub.UserGroups)
.ThenInclude(pub => pub.User)
.ToListAsync();

return new Pagination<Group>(totalCount, response);

SubjectQuery.cs

using System.Collections.Generic;
using System.Ling;

using System.Threading.Tasks;

using Microsoft.AspNetCore.ldentity;
using Microsoft.EntityFrameworkCore;
using QualificationWork.DAL.Models;
using QualificationWork.DTO.Dtos;

namespace QualificationWork.DAL.Query

{
public class SubjectQuery

{

private readonly ApplicationContext context;
private readonly UserManager<ApplicationUser> userManager;

public SubjectQuery(ApplicationContext context, UserManager<ApplicationUser> userManager)

{
this.context = context;
this.userManager = userManager;

}

public List<Subject> GetSubjects()
{

var data = context.Subjects
.TolList();
return data;
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public async Task<Pagination<ApplicationUser>> GetAllUsersWithSubjests(int pageNumber, int pageSize, string
search)

{

IQueryable<ApplicationUser> users = context.Users;

if (Istring.IsNullOrEmpty(search))
{
users = users.Where(e => e.UserName.ToLower().Contains(search)
|| e.Email. ToLower().Contains(search.ToLower()));

}

int totalCount = context.Users.Count();

var response = await users.Skip((pageNumber - 1) * pageSize)
.Take(pageSize)
Include(pub => pub.TimeTables.Where(x => x.LessonNumber == 1))
.ThenInclude(pub => pub.Subject)
Include(pub => pub.UserRoles)
.ThenInclude(pub => pub.Role)
AsNoTracking()
.ToListAsync();

return new Pagination<ApplicationUser>(totalCount, response);

}

//BUBECTU BCi X BUKNagaui B NneBHOT rpynu
public async Task<List<ApplicationUser>> GetAllTeacherGroups(long groupld)
{
var response = await context.Users.Where(x => x.UserGroups.Any(y => y.Groupld == groupld))
Where(x => x.UserRoles.Any(y => y.Role.Name == UserRoles.Teacher)).ToListAsync();

return response;

}

//BUBeCcTU BCi X BUKNadauyi B pakynbTeTy
public async Task<List<ApplicationUser>> GetAllTeacherFaculty(long facultyld)
{
var response = await context.Users
Where(x => x.UserGroups.Any(y => y.Group.Facultyld == facultyld)).ToListAsync(); ;

return response;

}

//BUBECTU BCi Tpynu ANAa AKUX YNTAETHLCA NEBHUIN NnpeameT
public async Task<List<Group>> GetAllGroupsBySubject(long subjectld)
{
var response = await context.Groups
Where(x => x.SubjectGroups.Any(y => y.Subjectld == subjectld)).ToListAsync();
return response;

}

public async Task<List<Subject>> GetAllSubject(long userld)
{

var response = await context.Subjects
Where(x => x.TimeTables.Any(y => y.Userld == userld))
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Include(x => x.TimeTables.Where(y=>y.Userld==userld))
Include(x=>x.TeacherSubjects)
.ThenlInclude(x=>x.User)
.ToListAsync();
return response;

}

public async Task<Pagination<Subject>> GetAllSubjects(int pageNumber, int pageSize, string search)
{

IQueryable<Subject> subjects = context.Subjects;

if (Istring.IsNullOrEmpty(search))
{

subjects = subjects.Where(e => e.SubjectName.ToLower().Contains(search));

}

int totalCount = context.Subjects.Count();

var response = await subjects.Skip((pageNumber - 1) * pageSize)
.Take(pageSize)
AsNoTracking()
.ToListAsync();

return new Pagination<Subject> (totalCount, response);

UserQuery.cs

using Microsoft.EntityFrameworkCore;
using QualificationWork.DAL.Models;
using QualificationWork.DTO.Dtos;
using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

using System.Threading.Tasks;

namespace QualificationWork.DAL.Query
{

public class UserQuery

{

private readonly ApplicationContext context;

public UserQuery(ApplicationContext context)
{

this.context = context;

}

public async Task<List<ApplicationUser>> GetUsers()
{
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var data = await context.Users
.ToListAsync();
return data;

}

public async Task<ApplicationUser> GetUser(long userld)
{
var user = await context.Users

Include(x=>x.UserGroups)
.ThenlInclude(x=>x.Group)
Include(x=>x.UserRoles)
.ThenlInclude(x => x.Role)
.FirstOrDefaultAsync(w => w.ld == userld);

return user;

}

public async Task<List<TimeTable>> GetTimeTable()
{
var data = await context.TimeTable
.ToListAsync();
return data;

////BuBecTun BCi npeameTU BUKAaAauya Ta CTYAEHTI B AKI HanexaTb A0 npeameTa
public async Task<List<Subject>> GetAllTeacherSubject(long userld)
{
var response = await context.Subjects
Where(x=>x.TeacherSubjects.Any(y=>y.Userld==userld))
Include(x => x.TimeTables.Where(x=>x.LessonNumber==1))
.ThenInclude(x => x.User)
.ToListAsync();
return response;

}
// time table

//BUBECTU KOPUCTYBAYi B MO NPeAMETY Ta HOMEpPY 3aHATTSA
public async Task<List<ApplicationUser>> GetUsersTimeTable(long subjectld, int namberleson)

{

var response = await context.Users
Where(x=>x.TimeTables.Any(x=>x.Subjectld==subjectld))
Include(pub => pub.TimeTables.Where(x=>x.LessonNumber==namberleson))
.ToListAsync();

return response;

}

public async Task<SubjectLessonsDto<TimeTable>> GetSubjectTopic(long subjectld)
{

var list = new List<TimeTable>();
var subject = context.Subjects.FirstOrDefault(x => x.Id == subjectld);

var response = await context.TimeTable
Where(x => x.Subjectld == subjectld)
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.ToListAsync();
foreach (var item in response)

{

var leson = list.FirstOrDefault(x => x.LessonNumber == item.LessonNumber);

if (leson == null)
{
list. Add(item);
}
1

var result = new SubjectLessonsDto<TimeTable>(subject.SubjectName, list);
return result;

}

public async Task<Subject> GetTimeTableByUser(long subjectld, long userld)
{
var data = await context.Subjects
Where(x => x.Id == subjectld)
Include(x => x.TimeTables.Where(x => x.Subjectld == subjectld && x.Userld == userld))
.FirstOrDefaultAsync();
return data;
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Users.cs

using System.Collections.Generic;
using System.Text.Json.Serialization;

using Microsoft.AspNetCore.Identity;

namespace QualificationWork.DAL.Models

{

public class User : IdentityUser<long>

{
public string FirstName { get; set; }

public string LastName { get; set; }
public int Age { get; set; }

public bool IsContract { get; set; }
public string ProfilePicture { get; set; }

public virtual ICollection<ApplicationUserRole> UserRoles { get; set; }

public virtual ICollection<UserGroup> UserGroups { get; set; }

public virtual ICollection<UserSubject> UserSubjects { get; set; }

[IsonIgnore]

public List<RefreshToken> RefreshTokens { get; set; }

UserRoles.cs

using System;
using System.Collections.Generic;
using System.Linq;

using System.Threading.Tasks;

namespace QualificationWork.DAL.Models

{
public class UserRoles
{
public const string Admin = "Admin";
public const string Teacher = "Teacher";
public const string Student = "Student";
}
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UserSubjects.cs

using System.Collections.Generic;

using System.ComponentModel.DataAnnotations;

namespace QualificationWork.DAL.Models

{
public class UserSubject
{
public long Id { get; set; }
public long UserId { get; set; }
public virtual ApplicationUser User { get; set; }
public long SubjectId { get; set; }
public virtual Subject Subject { get; set; }
public virtual ICollection<TimeTable> TimeTable { get; set; }
}
}

UserGroups.cs

using System;
using System.Collections.Generic;

using System.Text;

namespace QualificationWork.DAL.Models

{

public class UserGroup
{
public long Id { get; set; }
public long UserId { get; set; }
public virtual ApplicationUser User { get; set; }
public long GroupId { get; set; }
public virtual Group Group { get; set; }

}

SubjectGroup.cs
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using System;

using System.Collections.Generic;

using System.Text;

namespace QualificationWork.DAL.Models

class SubjectGroup

{
public
{
public
public
public
public
public
}
}
Group.cs

long Id { get; set; }

long SubjectId { get; set; }

virtual Subject Subject { get; set; }
long GroupId { get; set; }

virtual Group Group { get; set; }

using System.Collections.Generic;

using System.ComponentModel.DataAnnotations;

namespace QualificationWork.DAL.Models

{

public class Group

{

[Key]
public

public

public

public
public

public

public

long Id { get; set; }

string GroupName { get; set; }

virtual ICollection<Specialty> Specialtys { get; set; }

virtual long FacultyId { get; set; }
virtual Faculty Faculty { get; set; }

virtual ICollection<UserGroup> UserGroups { get; set; }

virtual ICollection<SubjectGroup> SubjectGroups { get; set; }
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Faculty.cs

using System;
using System.Collections.Generic;
using System.Ling;

using System.Threading.Tasks;

namespace QualificationWork.DAL.Models

{
public class Faculty
{
public long Id { get; set; }
public string FacultyName { get; set; }
public virtual ICollection<Group> Groups { get; set; }
}
}

TimeTable.cs

using System;
using System.Collections.Generic;
using System.Ling;

using System.Threading.Tasks;

namespace QualificationWork.DAL.Models

{

public class TimeTable

{
public long Id { get; set; }
public int LessonNumber { get; set; }
public bool IsPresent { get; set; }
public int Score { get; set; }
public DateTime LessonDate { get; set; }

public long UserSubjectId { get; set; }
public virtual UserSubject UserSubject { get; set; }
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AuthenticationController.cs

using QualificationWork.BL.Services;
using QualificationWork.DTO.Dtos;
using Microsoft.AspNetCore.Mvc;
using System.Threading.Tasks;

namespace QualificationWork.Api.Controllers

{

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

{

private readonly AuthenticationService authenticationService;

public AuthenticationController(AuthenticationService authenticationService)

{

this.authenticationService = authenticationService;

}

[HttpPost("authenticate")]
public async Task<lActionResult> Authenticate([FromBody] GoogleAuth model)
{

var response = await authenticationService.Authenticate(model.googleToken, ipAddress());
return Ok(response);

}

[HttpPost("refresh-token")]
public async Task<IActionResult> RefreshToken([FromBody] RefreshTokenRequest model)
{

var response = await authenticationService.RefreshToken(model.RefreshToken, ipAddress());
return Ok(response);

}

private string ipAddress()

{
if (Request.Headers.ContainsKey("X-Forwarded-For"))

{

return Request.Headers["X-Forwarded-For"];

}

else

{
return HttpContext.Connection.RemotelpAddress.MapTolPv4().ToString();

}
}

public class GoogleAuth

{
public string googleToken { get; set; }

}

public class RefreshTokenRequest

{
public string RefreshToken { get; set; }

}
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AuthenticationSevice.cs

using QualificationWork.DAL;

using QualificationWork.DAL.Command;
using QualificationWork.DTO.Dtos;
using System.Threading.Tasks;

namespace QualificationWork.BL.Services

{

public class AuthenticationService

{

private readonly AuthenticationCommand authenticationCommand;
private readonly ApplicationContext context;

public AuthenticationService(AuthenticationCommand authenticationCommand, ApplicationContext context)

{

this.authenticationCommand = authenticationCommand;
this.context = context;

}
public async Task<AuthenticateResponseDto> Authenticate(string accessToken, string ipAddress)
{ var authenticate = await authenticationCommand.Authenticate(accessToken, ipAddress);

await context.SaveChangesAsync();

return authenticate;

}
public async Task<AuthenticateResponseDto> RefreshToken(string token, string ipAddress)

{
var refreshToken = await authenticationCommand.RefreshToken(token, ipAddress);

await context.SaveChangesAsync();

return refreshToken;
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Store.js

import { combineReducers } from 'redux’;

import { createStore, applyMiddleware } from 'redux’;

import { composeWithDevTools } from ‘redux-devtools-extension’;
import thunk from 'redux-thunk';

import AuthReducer from './Auth-reducer';
import AdminReducer from './Admin-reducer';
import TeacherReducer from './Teacher-reducer';
import ProfileReducer from './Profile-reducer';

const rootReducer = combineReducers({
Auth: AuthReducer,
ProfilePage: ProfileReducer,
AdminPage: AdminReducer,
TeacherPage: TeacherReducer,

1)

export const store = createStore(rootReducer,
composeWithDevTools (applyMiddleware(thunk)));

Admin-reducer.js

const SET_USERS = 'SET_USERS';

const DELETE_USER = 'DELETE_USER';

const SET_GROUPS = 'SET_GROUPS';

const ADD USER = 'ADD_USER';

const ADD_USERS = 'ADD_USERS';

const ADD_LIST SUBJECTS = ' ADD_LIST SUBJECTS';
const UPDATE_USER = 'UPDATE_USER';

const DELETE_USER_ROLE = 'DELETE_USER_ROLE';
const ADD_GROUP = 'ADD_GROUP';

const DELETE_GROUP = ' DELETE_GROUP';

let initialState = {
users: [],
usersTotalCount: null,
isFetchingUsers: true,
groups: [],
groupsTotalCount: null,
isFetchingGroups: true,
subjects: [],

};

const AdminReducer = (state = initialState, action) =>
switch (action.type) {




case SET_USERS:
return {
...state,
users: action.payload.users,
usersTotalCount: action.payload.totalCount,
isFetchingUsers: false,

}s

case SET_GROUPS:
return {
...state,
groups: action.payload.groups,
groupsTotalCount: action.payload.totalCount,
isFetchingGroups: false,
s
case ADD_USER:
return {
...State,
users: [...state.users, action.payload],

}s

case ADD_GROUP:
return {
...state,
groups: [...state. groups, action.payload],
}s
case ADD_USERS:
return {
...state,
users: [...state.users, ...action.payload],
}s
case DELETE_USER:
return {
...state,
users: [...state.users.filter((user) => user.id !== action.payload)],

}s

case DELETE_GROUP:
return {
...state,
groups: [...state.groups.filter((group) => group.id !== action.payload)],

}s

case UPDATE_USER:
const newUserData = state.users.map((item) => {
if (item.id === action.payload.id) {
return {
...item,
userName: action.payload.userName,




userEmail: action.payload.userEmail,
age: action.payload.age,
isContract: action.payload.isContract,
userRoles: action.payload.roles,
¥
¥

return item;

})s

return { ...state, users: newUserData };

case DELETE_USER_ROLE:
const deleteUserRole = state.users.map((item) => {
if (item.id === action.data.id) {
return {
...item,
userRoles: [...item.userRoles.filter((i) => i.role.id !==
action.data.roleld)],
}s
}
return item;
})s
return { ...state, users: deleteUserRole };
case ADD_LIST SUBJECTS:
return {
...state,
subjects: action.payload,

};

default:
return state;
}
s

export const setUsers = (users, totalCount) => {
return {
type: SET_USERS,
payload: { users, totalCount },
}s
¥

export const setGroups = (groups, totalCount) => {
return {
type: SET_GROUPS,
payload: { groups, totalCount },
}s
}s

export const addUser = (data) => {
return {




type: ADD_USER,
payload: data,
¥
s

export const addGroup = (data) => {
return {
type: ADD_GROUP,
payload: data,
}s
}s

export const updateUser = (userData) => {
return {
type: UPDATE_USER,
payload: userData,
}s
}s

export const addUsers = (users) => {
return {
type: ADD_USERS,
payload: users,
¥
}s

export const deleteUser
return {
type: DELETE_USER,
payload: id,
}s
¥

export const deleteGroup = (id) => {
return {
type: DELETE_GROUP,
payload: id,
}s
¥

export const deleteUserRole = (data) => {
return {
type: DELETE_USER_ROLE,
data,
};
};

export const setlListSubjects = (subjects) => {
return {




type: ADD_LIST_SUBIJECTS,
payload: subjects,
¥
s

export default AdminReducer;

Auth-reducer.js

const SET_USER_DATA = 'SET_USER_DATA';
const SET_REDIRECT = 'SET_USER_DATA';
const LOGOUT = 'LOGOUT';

let initialState = {
name: !localStorage.getItem('name') ? false : localStorage.getItem('name'),
roles: !localStorage.getItem('roles') ? []
JSON.parse(localStorage.getItem( 'roles')),
isAuth: !localStorage.getItem('token') ? false : true,
redirectTo:"/"

}s

const AuthReducer = (state = initialState, action) => {
switch (action.type) {
case SET _USER_DATA:
return {
...state,
...action.payload,

};

case LOGOUT:
return {
...state,
...action.payload,

};

default:
return state;
¥
s

export const setAuthUserData = (name, role, isAuth, redirectTo) => {
return {
type: SET_USER_DATA,
payload: { name, role, isAuth, redirectTo},
¥
}s5




export const logout = (name, role, isAuth) => {
return {
type: LOGOUT,
payload: { name, role, isAuth },
¥
}s

export default AuthReducer;

Profile-reducer.js

const SET_SUBJECTS = 'SET_SUBJECTS';

const SET_SUBJECT DETAILS = 'SET_SUBJECT DETAILS';
const SET_USER_INFO = 'SET USER_INFO';

const SET_SUBJECTS_FETCHING = 'SET_SUBJECTS_FETCHING';

let initialState = {
profile: null,
subjects: [],
isFetchingSubjects: true,
subjectDetails: [],
isFetching: true,

};

const ProfileReducer = (state = initialState, action) => {
switch (action.type) {
case SET_SUBJECTS:
return {
...state,
subjects: action.payload,
isFetchingSubjects: false,
}s
case SET_USER_INFO:
return {
...state,
profile: action.payload,
isFetching: false,
¥
case SET_SUBJECT_DETAILS:
return {
...state,
subjectDetails: action.payload,
¥
case SET_SUBJECTS_FETCHING:
return {
...state,
isFetchingSubjects: true,




}s
default:
return state;

}
}s

export const setSubjects (users) => {
return {
type: SET_SUBJECTS,
payload: users,
¥
¥

export const setUserInfo (userInfo) => {
return {
type: SET_USER_INFO,
payload: userInfo,
}s
}s

export const setSubjectDetails = (data) => {
return {
type: SET_SUBJECT DETAILS,
payload: data,
}s
}s

export const setSubjectFetching = () => {
return {
type: SET_SUBJECTS_FETCHING,
}s
}s

export default ProfileReducer;

Teacher-reducer.js

const SET_SUBJECTS = 'SET_SUBJECTS';

const SET_SUBJECT_LESONS = 'SET_SUBJECT_LESONS';

const SET_ATTENDANCE_LIST = 'SET_ATTENDANCE_LIST';

const UPDATE_USER_SCORE = 'UPDATE_USER_SCORE';

const UPDATE_USER_IS_PRESENT = 'UPDATE_USER_IS_PRESENT';
const ADD_NEW_LESSON = 'ADD_NEW_LESSON';

const DELETE_LESSON = 'DELETE_LESSON';

let initialState = {
subjects: [],




isFetchingSubjects: true,
subjectName: "',
subjectlLesons: [],
attendancelist: [],
isFetching: false,

}s

const TeacherReducer = (state = initialState, action) => {
switch (action.type) {
case SET_SUBJECTS:
return {
...state,
subjects: action.payload,
isFetchingSubjects: false,

}s

case SET_SUBJECT_LESONS:
return {
...state,
subjectName: action.payload?.subjectName,
subjectlLesons: action.payload?.lessons,
isFetching: false,
}s
case ADD_NEW_LESSON:
return {
...state,
subjectLesons: [...state.subjectlLesons, action.payload],
}s
case DELETE_LESSON:
return {
subjectlLesons: [
...state.subjectlLesons.filter((lesson) => lesson.lessonNumber !==
action.payload),
]J
};
case SET_ATTENDANCE_LIST:
return {
...state,
attendancelist: action.payload,
isFetching: false,
¥
case UPDATE_USER_SCORE:
const newScore = state.attendanceList.map((item) => {
if (item.id === action.row.id) {
return {
...item,
score: action.row.score,

};




return item;
1)
return { ...state, attendancelList: newScore };
case UPDATE_USER_IS_PRESENT:
const newIsPresent = state.attendancelList.map((item) => {
if (item.id === action.row.id) {
return {
...item,
isPresent: action.row.isPresent,
}s
}
return item;
})s
return { ...state, attendancelList: newIsPresent };
default:
return state;

}
}s

export const setSubjects = (subjects) => {
return {
type: SET_SUBJECTS,
payload: subjects,
¥
}s

export const setSubjectLesons = (subjectLeson) => {
return {
type: SET_SUBJECT_LESONS,
payload: subjectlLeson,

}s

};

export const addNewLesson = (data) => {
return {
type: ADD_NEW_LESSON,
payload: data,
}s
¥

export const setAttendancelList = (attendancelList) => {
return {
type: SET_ATTENDANCE_LIST,
payload: attendancelist,
}s
}s

export const updateUserScore = (row) => {
return {




: UPDATE_USER_SCORE,

}s
};

export updateUserIsPresent = (row)
return {
type: UPDATE_USER_IS_PRESENT,
row,
}s
¥

export deletelLesson = (lessonNumber)
return {
type: DELETE_LESSON,
payload: lessonNumber,

}s

}s

export default TeacherReducer;
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