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Artecrariiiina poborta OakanaBpa. TepHOMIJILCHKUN HAIlIOHAJBHUM TEXHIYHUM
yHiBepcuteT iMeH1 [Bana Ilymios, xadenpa mporpamHoi iHkeHepii, crenianpHicTh 121
«iHXeHepis mporpamHoro 3abesnedyeHHs». THTY, 2023. CropiHok , TaOnuilb,

PUCYHKIB, TIPE3CHTAIIIS, TUCK 3 3aCTOCYHKOM.
Tewma: Po3poOka ocBITHROI mi1aT(opmMu Ha OCHOBI TexHOJOT1i .Net.

JunoMHa poOoTa npucBsiueHa po3poOLl JOAATKY JUIsl 3pYYHOTO BUKOPUCTAHHS B
npolieci HaBYaHHS, SIK JIONOBHEHHS O OCBITHHOrO mpouecy. B arectamiiiniii poOoTi
OakajaBpa ONMCAaHO OCHOBHI METOJUKH PO3POOKH BeO -3aCTOCYHKIB, MPHUBEICHI
nepeBaru Bukopuctanas SPA ta WebApi TexHomoriii. BUCBITICHO MOXIJIMBOCTI, IO
Hajae po3poOHuKky tuiargopma ASP.NET Core. Po3po6ieHo KITi€HT 3a JI0MOMOTOIO
¢perimopky Angular. BukopucrtoByroun uUml - giarpamMu MpoOiTIOCTPOBaHI 3B'SI3KH
KJIaC1B, ONMCAaH1 BapiaHTH BUKOPUCTAHHS Ta JlarpaMu nociaigoBHocTe. CTBOPEHO OHIT
TECTH, 3aCTOCOBYIOYHM 0i0mioTeky Xunit. B mporeci po3poOku 3acTOCOBAHO MaTEPHH

npoektyBanHs CQRS Ta Mediator.



ANNOTATION

Bachelor's thesis. Ivan Puluj Ternopil National Technical University,
Department of Software Engineering, speciality 121 "Software Engineering”. TNTU,

2023. Pages, tables, figures, presentation, disc with application.
Theme: Development of an educational platform based on .Net technology.

The thesis is devoted to the development of an application for easy use in the
learning process, as a supplement to the educational process. The bachelor's thesis
describes the basic methods of developing web applications, the advantages of using
SPA and WebApi technologies. The opportunities provided by the ASP.NET Core
platform are highlighted. The client is developed using the Angular framework. Using
uml diagrams, class relationships are illustrated, use cases and sequence diagrams are
described. Unit tests are created using the Xunit library. The CQRS and Mediator

design patterns are used in the development process.
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I[TEPEJIIK YMOBHUX [TIO3HAYEHbL, CKOPOYEHD I TEPMIHIB

JS (Java Script) — moBa nporpamMyBaHHsI, BAKOPHCTOBYETHCS JIJIs1 CTBOPEHHS
IHTEPaKTUBHUX Ta TUHAMIYHUX BEO-CTOPIHOK.

APl (Application Programming Interface) — upuxmagauit

nporpamMHuiiHTEpderic.

HTML (HyperText Markup Language) — MmoBa po3miTKu

rineprekcty.CSS (Cascading Style Sheets) — crienianibia MoBa

CTHJIIO CTOPIHOK.

UML (Unified Modeling Language) — yHidikoBaHa MOBa

mogemoBantsa. DOM (Document Object Model) — 06’ekTHa Moaens

BeO JOKyMEHTA.

FOHIT TecTu — MOIyNIBbHI TECTH, AKI IEPEBIPSIIOTH POOOTY OKPEMUX

GbyHKIIIH YU METO/IIB.



BCTVII

VY cydacHOMYy CBITI, Jie TEXHOJOTTYHUI Nporpec Ha0yBae Bce OUIBIIOTO 3HAYECHHS,
OHJIAllH CEepBICH ISl OCBITH CTalOTh HEOOXIHOI0 CKJIaJ0BOI €(PEKTUBHOTO Ta
JOCTYITHOTO HaBYaHHs. PO3BUTOK ITMX CEPBICIB Ma€ BEJIMKE 3HAUCHHS JJIs1 3a0€3MCUCHHSI

SIKICHOI OCBITH Ta MOIIUPEHHS 3HaHb Y BCbOMY CBITI.

[To-nepitie, oHNalH cepBicH TO3BOJISIOTH 3J00yBaTH OCBITY Y Oy/Ib-SIKOMY Yaci Ta
Micii. 3aBOSKM HHUM, CTYJACHTH MOXXYTh HABUATHCS 3PYYHUM JUISI HUX TEMIIOM, HE
3aJIeXKHO B1J] TeOrpadpiqyHOro po3TalllyBaHHs Ta pexumMy poootu. Lle 0cobIrMBO BasKIMBO
TSl JTFOJIEH, SIK1 MarOTh OOMEXXEHUHN JOCTYI 0 TPAJUIIIHUX OCBITHIX 3aKJIaiB, TAKUX
SK JIIOAW 3 1HBAJIJHICTIO, TMpaIfoodi 0aTbku abo Ti, XTO MPOXKHUBAE y BITATICHUX

perioHax.

[To-npyre, po3BUTOK OHJAWH CEPBICIB I OCBITH CHpPUSIE 3POCTAHHIO SIKOCTI
HaBuyaHHA. LIl cepBicM HajgalTh JOCTYN A0 PI3HOMAaHITHUX HaBYaJbHUX MaTtepiaiis,
IHTEpaKTUBHMX 3aBJaHb Ta BIJACOJICKIIM, IO JIONIOMAararmTh CTyJCHTaM Kpalle
3aCBOIOBATH Marepiall 1 3pO3yMITH CKJIaJHI KoHIlemniii. barato cepBiciB Takox
MPOTIOHYIOTh TIEPCOHATI30BaHE HaBYAHHS, aJallTOBaHE JI0 1HIAMBIAyaJbHUX MOTpeOd Ta
piBHS 3HaHb cTyjaeHTa. lle crpuse miaBUICHHIO €(QEKTUBHOCTI HaBYaHHSI Ta

JIOCSITHEHHIO KpaIIuX Pe3yJbTaTiB.

[To-TpeTe, pO3BUTOK OHJIAMH CEPBICIB JUIsI OCBITH BIIKPUBAE MOKIHUBOCTI IS
rJI00aJIbHOTO OOMIHY 3HAHHSMHU Ta CIIBMpail. BuuTen Ta CTyAeHTH 3 pi3HUX KpaiH
MOXKYTh B3a€EMOJIISITH, OOMIHIOBATHUCS 1/I€IMH Ta JAOCBIAOM, IO CHPHUSE KYJIbTYPHOMY
PO3MAITTIO Ta PO3IIUPEHHIO TOPU3OHTIB. OHJIAWH CEPBICHM TaKOX JalOTh MOXJIHUBICTh
MPOBOJIUTH BIPTyalibHI KOH(DepeHIlii, ceMiHapu Ta KypCH, 3aJIy4aroyd TMPOBITHUX
eKCIIepPTIB Ta CHELIATICTIB 3 yChOro cBiTy. Hapemri, oHnaiiH cepBicH 10MOMAararoTh
3MeHIUTH (iHaHCOBI Oap'epu B OCBiTI. BoHM MOXyTh OyTH OUIBII JAOCTYNIHUMHU Ta

BUTIIHUMUA 3 €KOHOMIYHOi TOYKH 30pPYy, OCKIJIbKM BHUMAaraioThb MEHIIMX BHUTpPAT Ha



TPaHCIIOPT, TPOXKMBAaHHS Ta MaTepianu. barato oHnaifH KypciB 1 pecypciB TakokK
MPOMOHYIOTHCS OE3KOIITOBHO 200 32 CUMBOJIIYHY TUIATY, IO JAa€ MOXKJIMBICTH OLIBININ

KUTBKOCTI JIFOJICH OTPUMATH SIKICHY OCBITY.

3 ypaxyBaHHSIM BCIX IHMX (PAKTOpiB, PO3BUTOK OHJIAWH CEPBICIB AJISI OCBITH €
Ha/3BUYAiHO BaXJIMBUM. BOHM pO3MIMPIOIOTH MOXKIMBOCTI HaBYaHHS, IMOJIETTIYIOThH
JIOCTYT JI0 SIKICHOT OCBITH Ta CHPUSIOTH MI00aTbHOMY OOMiHY 3HAHHSMU. 3a0€3MeUeHHS
PO3BUTKY IIMX CEPBICIB Ma€ BEIUKHH TMOTEHINAd JJId IOJIIIIEHHS OCBITHIX
MOJKJIMBOCTEN JIOAEH MO BChOMY CBITY Ta MOOYIOBU CYCIIIbCTBA, IO Oa3yeTbcs Ha

3HAHHAX Ta IHHOBAIISIX.

B cydacHomy 1mudpoBoMy CBiITI BUKOPUCTaHHSI TEXHOJIOTIH y cdepi OCBITH cTae
BCe OUIbII BAXKIWMBUM. 3 METOIO TOJIMIIEHHS TMPOIECYy HaBYaHHS Ta PO3BUTKY
CTYJEHTIB, HEOOXITHO pPO3pOOJSTH Ta BIPOBAIKYBATH Cy4dacHl I1HCTPYMEHTH Ta
wiatdopmu. He3Bakarouum Ha HasBHICTh PI3HMX OCBITHIX IIaTdopm, Oarato 3 HUX
MalTh OOMEXEHI MOXIMBOCTI a00 HEMONIKH, SAKI TOTPeOYyIOTh IOJAIBIIOTO

BJIOCKOHAJICHHSI, JIESIK1 HAATO CKJIAH1 1 TIEPETIOBHEH] (PYHKI1OHAIOM.

s pumiomMHa po0OoTa MpUCBSIYEHA po3poOll OCBITHBOT MIaTGOpMH, sKa
0a3yeThCsa Ha MOTYXHIM TexHoJorii .Net. BukopucranHs qaHOi TEXHOJIOTII J03BOJIUTH
CTBOpPUTU €(PEKTHBHY Ta (YHKLIOHAIbHY IUIaTPOpMy, SKa BpaxOBYBaTUME CYYACHI

noTpeOu OCBITH.

OcHoBHA MeTa I[LOTO JOCIIHKEHHS MOJISArae y po3poOIli KOMILIEKCHOT OCBITHBOT
wiatopmu, sika 3a0e3neuyBaTMME 1HTEPAKTUBHICTh, JOCTYIHICTh Ta €()EKTHUBHICTDH
nporiecy HaBuaHHA. L[ mmardopma HamaBaTuMe CTyACHTaM MOXIJIHMBICTH OTPUMYBATH
3HAaHHS Ta HABUYKHU y 3PYYHHH [UIsI HUX CMOCIO, HUISIXOM HaJaHHS PI3HOMaHITHUX

HaBYaJLHUX MaTepiaiB.
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1 OIJISI IMPEJAMETHOI OBJIACTI

1.1 Ornsg KOHKYpEHTIB

OmgnuMm 3 niepiB y HaJlaHHI OCBITHIX OHJIAiH CEpBICIB JJIs JIONOBHEHHS
HABYAJIBHOTO MPOIECY Ta MOJETIICHHS MPOIECy HABYAHHS, €JIEKTPOHHUX >KYpHAIIB Ta

IIOJICHHUKIB, PO3KIaay 3aHATh Ta OOJIKy JiTel, 0a3W HaBYAJIBHUX MaTepialliB €

yKpaincbka kommanis "Hosi 3HanHs".

2H3

EnexTponHi Knachi xyp Ta 3 TAMK g Ly

8.

I | BE3KOLUTOBHWIA AOCTYM A0 Ak E .
IHTEPAKTUBHMX NIAPYYHWUKIB npaukBaTK neI{TPOHHI

3A MPOrPAMOIO HY LU B NZ.UA WoaeHHWKN
BUOABHULITBA
HA NIATGOPMI

HaeyarnbHi LLkinbHa Posknan
XKypHanm 6asa aaHux 3aHATb

...Oﬁnix niten : KoHKypCcHuMi1
CTaTuCTUYHI

LWKINBHOrO 35 BUOIp
BiKY SiTH NigPYYHUKIB

Puc. 1 — Beb — 3actocynok kommnanii HoBi 3HaHHS.

CyyacHUI TeMN >KUTTS NPUMYIIYE JIIOACH 3MIHIOBAaTH 3BHYHI CIIOCOOM 0

HAaBYaHHS, Je/aji YacTille IIKOJIM IMOYMHAIOTh 3aMIHIOBAaTH IanepoBl XKypHAIM Ha
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CHCKTpOHHi dHaJIOTh, CTBOPIOXOTH KJIacHI HyaTHu, HAACHUJIAIOTh 3aBJaHHA Ta piHIeHH}I y

ITOIITOBI CKPHUHbKM.

Y Bupii mux 3miH ommHuBCS cepBic «H3», 3achHoBanmii me y 2010 pomi
3aKpINUBCS Ha PUHKY Ta OXONHUB 3HAYHY KUIBKICTh KOPUCTYBauiB, SKHX CTa€ JeAali

OlJIbIIIE.

Ha Be6 — caiiTi KOHKypeHTa MOKHA 3HaWTH 06araTo MOMYJISIPHUX MOCIYT:

CJ'IeKTPOHHi IMOACHHUKH,

OOJIIK YYHIB;

CTaTUCTUYHI 3BITH;

po3KIIaj 3aHTh [1].

[IpoTe HailO1IBIIOT MOMYJSPHOCTI OTPUMAIIM €IEKTPOHHI XKypHainu. BoHu naroTh
3MOT'Y BUMTENSAM 3py4HO (POpMyBaTH HaBUAJbHUI IJIaH, BIACIIJKOBYBaTH aKTHBHICTb
Ta yCHIIIHICTh Y4HIB, CTBOPIOBATH €JIEKTPOHHI 3aBJaHHs Ta BHOCUTH 3MIHU 0€3 3aiiBUX
3ycuib. 3 JOMOMOIOK IMX OHJIAMH 3ac001B BYMTEN Ta y4YHI 3HAYHO 3MEHIIYIOTh
3aTpaTH 4yacy Ha 3aCBO€HHS HaBYAJbHOIO Matepianly. ENeKTpoHH1 XypHalu TakoX
JAI0Th MOXJIMBICTh OaTbKaM y 3py4yHOMY (popMarti BiICIAIJKOBYBAaTH 3a YCIILIHICTIO iX
JTEH, aHami3yBaTH Ta MOMIYaTh MpoOsiemMHl chepu HaBYaHHS AUTHUHU. ElEeKTpoHHI
KypHaJu HaJal0Th MOXKIMBICTh HAJIAINTYBaHHS HABYAJIBHOTO MPOIECY IiJI MOTpeOu
KOKHOTO y4YHsA. BOHHM [03BOJISIFOTP BUKOPHUCTOBYBATH PI3HI PEKMMU HaBYAHHS,
IpaloBaTH B CBOEMY TEMIIl, MOBTOPIOBATH Marepiai, 3BepTaTHcs 10 AO0JaTKOBUX

pecypciB Ta MaTepiaiiB, IO crpusie OUIbII e(PEKTUBHOMY 3aCBOEHHIO 3HAHbD.

«H3» ime B HOry 3 4acom 1 MOCTIMHO OHOBIIIOE CBO1 CEPBICH, JOMOBHIOE iX

HOBUMH MOKJIMBOCTSMH Ta MOKPAIIY€E CTapl HEIOIKH.

1.2 OOrpyHTyBaHHSI BUOOPY HANPSMKY JOCIHIJIKEHHS
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VY Ham 4ac pMHOK NEPENOBHEHUH TEXHOJIOTISIMM JJIsl [MOOYAOBU NPOTrPAMHOIO
3a0e3neyeHHs. be3niy MoB mporpamyBaHHA (GpelMBOpKiB, 610mi0oTek. ICHYIOTH pi3HI

MIJIXOJUTH 10 CTBOPEHHSI B€O — 3aCTOCYHKIB.

VY CBITI, J€ TEXHOJOTIl MIBUIKO PO3BUBAIOTHCA, BAXKIWBO BUKOPHUCTOBYBATU
CydacH1 TEXHOJIOT14HI PIIICHHS i1 Po3poOKH BeO — 3aCTOCYHKIB, B TOMY YHCII MU
ocBiTHIX uiatopm. Bukopucrtanus texHomorii .Net, 3okpema ASP.NET € aktyansHum

Ta €(PEKTUBHUM IIJIXOJIOM JI0 PO3POOKH BHUCOKOSIKICHUX Ta IHTEPAKTHUBHUX OCBITHIX
pecypcis.

ASP.NET Core Moxe npaioBaTH Ha pi3HUX Iutat@opmax, Takux sk Windows,

macOS i Linux [2].

Ile no3Bosie po3poOHMKAM BHOUpATH TUIATGOPMY PO3TOPTAHHS, sIKa HAMKpalle
BiIMOBiAae iX morpedaM. TeXHOJOTisI MPOIMOHYE MOYJIbHY apXiTeKTypy, IO T03BOJISE
pO3pOOHMKAM BHOMpATH JIMILE Ti KOMIIOHEHTH, sIKI iM TOTpiOHI. DperMBOpK Mae
BENUKY KUIBKICTh makeTiB NuGet, siki JO3BOJSIOTH JIETKO PO3IMIMPIOBATH MOKIUBOCTI

JIOJATKIB.

Po3poOHKMKN MOXYTh BUKOPUCTOBYBAaTH 1HCTPYMEHTH pO3poOKH, Taki K Visual
Studio, Visual Studio Code, abo HaBiTh KOMaHIHUN pAIOK, uist cTBOpeHHsI ASP.NET

Core nonatkiB. ASP.NET Core ninTpumye moBu niporpamyBanHsi C#, F# 1 Visual Basic.

ASP.NET Core - nie motyxauii GppediMBOpPK IJIT PO3POOKH BEO-TOJATKIB, SKHI
HaJla€ IMMUPOKI MOKIIMBOCTI JIJIE CTBOPEHHS IIBHJKUX, MAacIITAaOOBaHUX 1 MEPEHOCHUX
JONaTKIB Ha pi3HMX Matdopmax. BiH Hamae po3poOHMKam 0Oarato iHCTPYMEHTIB 1
010110TeK, K1 COPOUTYIOTh MPOIEC PO3POOKHU 1 JO3BOJISIOTH MOOYyBaTH BUCOKOSKICHI

BEO-I0JATKU.
J11st po3pOOKH KITIEHTCHKOI YaCTUHH J0AATKY A00pe miaxoauts Angular.

Angular - e pporTeHI-DPEHUMBOPK 3 BIZKPHUTHM KOIOM, SIKHH PO3POOISETHCS

komanaoo Angular Team mig kepiBHUUTBOM (oogle, CHUTPHOTOIO NPUBATHUX
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PO3pOOHUKIB Ta IHIMMMH KOMIMaHisMu. Bin Hamucanmii Ha MoBi TypeScript. Angular
noyaB cBii nuax sk Angular]S y 2010 porri, ane motiM OyB MOBHICTIO TIEpepOOTCHUIA

TIEI0 JK KOMaHI010 po3poOHuKiB y 2016 pori i orpumas Ha3By Angular 2 [3].

OcranHl KUTbKa POKIB MPUHECITH MIBHIKUN PO3BUTOK (GpeiiMBOpKiB JavaScript.
[let mporec po3novaBcs 3 BUycky jQuery - 616miorexu JavaScript y 2006 porii, sika
Oyna CTBOpeHa Il pO3pOOKH IHTEepaKTUBHHX BeO-mporpam. I[licias 1mporo BimOyBcs
3HAYHMUM MPOTpec y pO3BUTKY opranizoBaHux front-end dpeiimBopkis. Llei po3BuTOK
crpusiB 1osiBi koHieniii SPA (0JHOCTOPIHKOBUX 3aCTOCYHKIB) - BeO-/10/aTKiB, SIK1
JTUHAMIYHO 3MIHIOIOTH KOMIIOHEHTH BEO-CTOPIHKM 0€3 TOBHOTO Tepe3aBaHTAKEHHS

CTOPIHKH.

Traditional Page Lifecycle

Initial Request

SPA Lifecycle

Initial Request

Client Server
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Puc. 2 — Xurresuit nuki SPA nomarki

1.3 TexHiuHMI aceKT MPoOIEMHU

BaxxnmBo0 4acTUHOIO MPOIECY CTBOPEHHSI MPOrPAMHOrO 3a0e3MeueHHsl € BUOIp

METOJI0JIOT1i PO3pOOKHU MPOTPaMHOTr0 NPOAYKTY. HalmomnynspHirii 3 HUX:

- eKCTpeMaJlbHE MporpamMyBaHHS;

- SCRUM.

3rigno 3 MerogoM SCRUM, mpoekT OimuThes Ha itepaiii (SKi Ha3WBaIOThHCS
«copuHT»), 3a 30 nHIB koxHa. Ilepen moyaTkoM CHPUHTY BU3HAYAETHCS
(yHKLIOHAJIBHICTh, SIKa MOTPIOHA HA JAHOMY €Tall, MICAS YOro IMOYMHAE POOOTY
KOMaH/1a po3poOHUKiB. BaxnuBo, 1100 MpoTsIroM 0JHOTO CIIPUHTY BUMOTH 3QJIAIIATICS

He3MiHHUMH [4].

3 yCiX THYYKUX METOJOJIOTIM METOJOJIOTISI E€KCTPEMAaJIbHOIO MpOrpaMyBaHHs
(XP) — mnaiibinpmie Bizoma. XP cToiTh Ha 4OoTUPHhOX KHMTax: KomyHikariisi, 3BOpOTHIi
3B'130K, [IpocToTa 1 CMITUBICTh. [3 HUX CHIAYIOTH ABAHAIUATH MPAKTUK, SKUM ITIOBHHHI
CJIIIyBaTH MPOEKTH, IO BUKOPUCTOBYIOTh XP. baraTo 3 MX MpakTUK SIBISIOTH COOOIO
cTapi IepeBipeHi TEeXHIKH, SKi, TUM HE MEHII, 0araTo BCTUIIM 3a0yTH (BKJIIOYAIOUH
OUTBIIICTh TiependadyBaHuX TpoiieciB). XP He TIIbKM BOCKpEIIAE 10 KUTTSA Taki
TEXHIKH, ajie 1 3'€THy€E X TaKUM YHHOM, 1[0 BCl BOHU MIATPUMYIOTH 1 TJCHUITIOIOTh OJTUH

OJHOTO.

st po3poOku cuctemu Oyno BuOpaHo MmeroxgoJiorito Rational Unified Process

(RUP), Takox Bimomy sik "ParionansHuii yHiikoBaHu# mporiec'.

RUP € apXiTeKTypHO OpIEHTOBAaHOI METOJIOJOTIEI0, sIKa MIIKPECIIOE BAKIUBICTh

peanizalii 1 TeCTyBaHHS apXiTEKTypHU CUCTEMH 1€ Ha MOYATKOBUX CTAAIsIX MPOEKTY.
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Bukopucranns nouarts "BukoHyBaHoi apxitekTypu" (Executable Architecture) e
wrtouoBuM y RUP. Ile o3nauae, mo momatok mMae MaTH (DYHKIIIOHATBLHO TPAIIOI0UY
apxITeKTypHYy 0asy, IO J03BOJISE peali3yBaTH BAXKIIMBI apXiTEKTYpHI KOMIIOHCHTH.
Peanizariist iux ocCHOB Ma€ BiIOyBaTHUCS HA HAMpaHIIIMX €Tanax MpoeKTy, 100 BUSBUTH
MOJKJIMBI MPOOJIEMH Ta BHECTH KOPEKTHBH A0 apXITEKTYPHHX PIIICHb IlI€ Ha MOYaTKy
npoekTy. TakuM YHMHOM, Ha TOYATKOBUX ITEpAIlisiX CiiJ BUOUpATH KOMIIOHEHTH, SIKI

noTpeOyIOTh peasizailii O1IbII0T YaCTUHHU apXITEKTYPH.

RUP akTMBHO BHKOpPUCTOBYE Bi3yaslbHI 3acCO0M JJIsi aHai3y Ta HPOEKTYBaHHS.
3a3Buuaii 1uis 1boro BukopuctoByeThest HoTaliss UML (Unified Modeling Language) Ta
BIJINOBIJIHI MOJICJIOBaJbHI 1HCTPYMEHTH, Hanpukiana, Rational Rose. Mogenb
MPEAMETHOI 00JIaCTI JOKYMEHTYEThCSA Y BUIJISIL JlarpaMH KJaciB, a MOJIETIb BUMOT JI0
CUCTEMH - 3a JIOLIOMOIOI0 JiarpaM BUMOr. B3aemojlii KOMIIOHEHTIB CHUCTEMH MIXK
co00I0 OIHUCYETHCS 3a JIOMOMOTON0 JliarpaM IOCHTIIOBHOCTI Ta I1HIIMX BIJIMOBIIHUX

3ac001B MOJIEJIFOBAHHS.

B sxocTi apxiTekTypu mpoaykty Oyno oOpano martepH CQRS, BiH Mae oany 3
HAaWBAKJIUBIIINX TIEPEBar - MOXJIMBICTh HE3QJICKHOTO PO3IIUPEHHS Ta ONTUMI3AIlil
KOKHOI CKJIQJIOBOi JO0AAaTKy. BuU MoeTe CTBOPUTHM ONTHUMAJIbHI YMOBH JJIsi KOXKHOI
YaCTUHM, HE BIUIMBaOuu Ha 1HuIl. Lle cnpusie miaBUIIEHHIO MPOIYKTUBHOCTI Ta HAJa€

OlJIbIlIE TPOCTOPY ISl MAOYTHIX 3MiH.

SQRS € apxiTeKTypHUM TiIX0J0M, KU BiJIpi3HIE KOMaHIU (3alUTH HA 3MIHY
CTaHy CHCTEMHM) BiJ 3alUTIB (3alUTH Ha OTPUMAaHHA JaHuX 3 cuctemu). Lled miaxina
PEKOMEHJIy€ PO3AUINTH MOJETb JAOMEHY Ha JBI YAaCTHMHHM: KOMAHIHUN MOJIYJb, SKHM
BUKOHYE OOpOOKY KOMaHj 1 3MIHY CTaHy CHCTEMH, 1 3alUTOBUA MOAYNIb, SKUU
BI/IMOBIa€ 32 0OpOOKY 3amuTIB 1 MOBEPHEHHS JaHUX. BUKOpUCTaHHS 1BOTO MiJIXOMY

JI03BOJISIE ONITUMI3yBaTH OOPOOKY 3aIlUTIB 1 KOMaH I, BPaXOBYIOYH iXHI 0COOIUBOCTI [5].

[Toennanns metomosorii Rational Unified Process (RUP) i1 mimxomy CQRS
(Command Query Responsibility Segregation) Moke cTaTu 1iKaBOKO KOMOIHAIIEIO NSt

po3podku ckmagHux cucteM. RUP Hamae mmpoxuit ¢pediMBOpPK Al KepyBaHHS
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IPOEKTOM Ta pPO3pPOOKM TPOTPaMHOTO 3a0e3MedeHHs, MiJKPECIIOYA 3HAYCHHS
apXITeKTYpHOI Opi€HTaIlil, pPO3MOIIICHHS poOOTH Ha IiTepallii Ta BUKOPUCTAHHS
Bi3yallbHUX 3ac0o0iB MojemoBaHHS. RUP Takox pexkoMeHaye paHHIO peajizaiiio
apXITEKTYpPHO 3HAYYIIUX KOMIIOHEHTIB, IO CIPHUSE OIHIN PIllIeHh Ta BHECEHHIO
KOPEKTHB Ha paHHIX eramax mnpoekry. lle momomarae cTBOpuUTH CTaOUTBHY Ta

MAacIITa0OBaHy apXiTEKTypy ISl CHCTEMHU.
[Toemnanus RUP 1 CQRS wmae kinbka nepesar:

- 3a ponomororo RUP Moxna 3a0e3neunTd CUCTEMATHYHHUN MIAXIT O
PO3pOOKH, BpaxOBYIOUH APXITEKTYPHI ACTIEKTH;

- paHHsA peami3alis apXITeKTYpHO 3HAYYyIIMX KOMIIOHEHTIB J03BOJISIE
BUSIBUTHU IIPOOJIEMHU Ta BHECTU KOPEKTUBHU HA PaHHIX €Tanax MpoeKTy.

- BukopuctanHs CQRS 1o3Bossie BUOKPEMHTH KOMAHJHHUW Ta 3allUTOBHM
NOTOKH, MOJIETIIYIOYM ONTUMI3ALII0 Ta MacIiTa0yBaHHA KOXKHOTO 3 HUX
OKpPEMO.

- 3actocyBanHs RUP Ta CQRS cnpuse cTrBOopeHHI0O OUIbII THYYKOI],

MacmTaboBaHOI Ta €)EKTUBHOI CUCTEMH.

[Ipote, BaxxIMBO MaTu TIIMOOKE PO3YMIHHS 000X METOJOJIOTIM Ta BpaxOBYBaTH

KOHTEKCT KOHKPETHOT'O MPOEKTY MiJ Yac iX BIPOBAKEHHS.
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2 TMPOEKTYBAHHS OCBITHLOI INTAT®OPMU

2.1 PospobOka momeni mpeaMeTHOI 001acTi

Jiist moyaTky poOOTH 3 MOJIEIUIIO MPEIMETHOT 00IaCTI BUBHAYMMO BUMOTH SIKI MU

CTAaBHMO IEpe]l MPOTPaMHUM MTPOITYKTOM.

Honarok Oyne 3a0e3neduyBaT BUUTENIB Ta iX YUHIB 0a30BUM (PYHKIIOHAIOM IS
OHJIaitH HaBuaHHA. KopucTyBaui MOXKyTh CTBOPIOBATH KypCHU Ta MPUENHYBATHUCS J10
HUX. BrnacHuk Kypcy(BUMTEb) MOYXKE CTBOPIOBATHU 3aBJAHHS Ta IMyOJIIKyBaTH HOBUHU
Kypcy. Kopucrysaui, 1110 npueaHanuch 10 Kypcy(y4uHi) MOXKYTh MEpErisaaTd HOBUHU
Ta HaJICUJIATHU Pe3yJibTaT BUKOHAHHS 3aBAaHHs. BunTenas Mae MOKIIMBICTh OLIIHUTH

pe3yJbTaT BUKOHAHHS 3aBAaHHS, Y4€Hb OAUUTh CBOI OITIHKH.
KopuctyBaui MatoTh 3MOTy pefaryBatu JaHi CBOro mpodiiro Ta 3MIHUTH TTAPOJIb.
Mo>kHa BUIUIUTH HACTYITHI BUMOTH:

-  OyHKUIOHAJBHI:
1) MoXIHMBICTh peecTpallii B 101aTKY;
2) MOXIHMBICTh BXOAY B J0JATOK;
3) MOXIUBICTh pearyBaHHs mpodiss;
4) MOXJIMBICTh 3MiHU MAPOJIIO;
5) MoXIMBICTh CTBOPCHHSI, pe/IaryBaHHs Ta BUIAICHHS KypCY;
6) MOXIMBICTh CTBOPEHHS, pelaryBaHHs Ta BUIAJICHHS HOBHHHU;
7) MOXIMBICTH CTBOPCHHS, peIaryBaHHs Ta BUAJIICHHS 3aBIaHH;

8) MOXIUBICTh IPUETHAHHS 10 KYpCY;



18

9) MOXJIUBICTh I0JIaBaHHS PE3yJIbTaTy BUKOHAHHS 3aBJIaHHS;
10) MOKITUBICTH OI[IHIOBAaHHS PE3Yy/IbTaTy BUKOHAHHS 3aBJIaHHS,
11) MOXJIHMBICTB MIEPETIISTY OIIHOK.
- He ¢yukiionanpHi:
1) JlogaTox MOBHUHEH MaTH MiHIMaJIiCTUYHUIN JU3aliH;
2) JlocTym 0 10JaTKy HEOOX1IHO YOE3IEUHUTH 3a JOIMOMOIOI0 MPOTOKOIY
HTTPS;

3) Cucrtema MoBHHHA 3aCTOCOBYBATH IMIM(PYBaHHS MapOJIiB
3 HaBeJICHUX BUIIE BUMOT MOKHA BUJIJTUTU CYTHOCTI BapiaHTIB BUKOPUCTAHHSL:

- ABTOpPU30BaHUM KOPUCTYBaY;

- TicTs.

[Ilo6 mnonermuty MoaudiKalilo Ta aAMIHICTpYBaHHS 3a3HAYCHUX BHIIE
CTPYKTYPHHUX €JIEMEHTIB, PEKOMEHAYEThCA peali3yBaTH iX K 1HAUBIIyaJIbHI IPOrpaMHI1

Gaiinu.
Takox MOXHa BUIAUIMTH MOJIEJII MPEIMETHOI 001aCTi:

- Kopucrysau;

- Kypc;

- HoBuHna;

- 3aBnaHHA,

- Pimenns no 3aBnaHHs;

- OmiHKa;

2.2 Po3pobOka O13Hec Mojeni



Tabmuis 1.1 — BapianTu BUKOPUCTAHHS CUCTEMH

Kon OcHOBHUI HaiimenyBanns dopmyBaHHSA
aKTop
2 3 4

I'l I'icTh Peectpartist B cucremi | [Ins  goctymy B cHUCTEMy
ricTh Mae 3MOTy
3apEeECTPYBATUCS B CUCTEMI
JUTSI TIOJIANTBINOT pOOOTH

2 I'cTe Bxin B cucremy Jlyist BXOJly B CUCTEMY TiCTh
Mae BBECTH CBIA JIOT1H Ta
Mmapoyib  JJd  IOJAJBIIOT
poboTtu

K1 Kopucrysau KepyBanns kypcom KopuctyBau Mae  3mory
KEepyBaTH Kypcom

K2 Kopucrysau KepyBanus KopucryBau mae  3mory

HOBUHAMU KepyBaTH HOBUHAMHU
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| 2 3 4

K3 Kopucrysau KepyBanns KopucryBau  mae  3mory
3aBJAaHHSIMU KepyBaTH 3aBJAaHHIMU

K4 Kopucrysau Penarysatu npodins | KopuctyBau  mae  3mory

3MIHIOBATH JlaH1 y npoguti
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3a nmonmomoror TabmuyHOI (OpMH BapiaHTIB BUKOPUCTAHHS MOXXHA CTBOPUTH

JiarpaMmy BapiaHTIB BUKOPHMCTAHHS, 100 Kpalle BI3yaJbHO CHPUWMATH 3B'S3KA MIXK

aKTOpaMH Ta BapiaHTamMH BUKOpHUCTaHHs. Ll miarpama gemoHcTpye (pyHKITIOHAI, SKHA

NOTPiIOHO pealli3yBaTH B CUCTEMI, B1I0Opa)katouu aKTOPIB Ta BaplaHTH BUKOPUCTAHHS y

rpadiYHOMY BUTJIA/IL.



System

Peectpauin

KepysaHHs
FicTe KypCom

KepyBaHHs
HOBKMHAMIA

KepysaHHamMMK y
3aBAaHHAMMK

Peparyeatw

User

npodine

Puc. 3 — [liarpama BapiaHTiB BUKOPUCTAHHSI.

2.3 IlpoektyBaHHS apXiTEeKTypu
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JliarpamMa KjaciB € CTaTUYHHM TIPEACTABIICHHSIM CTPYKTYPH MOJENTi, SKe
BiIoOpaXkae Kilacw, TUIW JAaHWX, 3MICT Ta iX BiJHOIICHHS. BoHa M03BOJIAE Bi3yaldbHO
MPEACTaBUTH CTATUYHY CTPYKTYpPY CHUCTEMH, BKJIIOYAIOYM KJacH, iHTepdercu, 00'eKTn

Ta B3aeMOIi1 MI’)K HUMU.

Koxken kiac € OCHOBHMM OyAiBEJIbHUM OJIOKOM MPOrpaMHOI CHUCTEMU 1 Mae
Ha3By, arpuOyTtu Ta omnepauii. Jliarpama KiaciB BHUKOPHUCTOBYE MPSMOKYTHUK,
pO3IIUJIGHU Ha TpuU 00JIacTi, JJIs BIIOOpaKEHHS IIUX EJIEMEHTIB: BEpPXHS 00JIacTh
MICTUTh Ha3BYy KJjacy, cepeiHsi o0JacTh - OMHUC aTpUOYTIB (BJIACTUBOCTEH), a HUKHS

00JacTh - Ha3BU OMepalliid, IKi BUKOHYIOTbCSI 00'€KTaMU 1IbOTO KJIACy.

Kpim Toro, kmacu MoOXyTb MaTtu MoOAMGIKATOPH JOCTYIy, Takl SIK private,
protected Ta public, siki BU3Ha4arOTh 00JACTh JOCTYIY JI0 iX 4YJieHIB. ATpUOYTU Kiacy
BU3HAYAIOTh CTPYKTYPY HaHUX, SIKi 30epiraloThCs B 00'€KTax JAHOIO Kjacy, TOJI SIK
oreparlii BHU3HAYAIOTh MOBEMIHKY MHUX 00'ekTiB. OO'€KTH Kjacy MarOTh KOHKPETHI
3HAUEHHSA aTpUOYTIB, AKI MOXYTh 3MIHIOBATHUCS IIiJl 4aC BUKOHAHHS MpOrpamu. 3
BUKOPUCTAaHHSAM JiarpaMy KjaciB MOKHA Kpalle pO3yMITH CTaTHYHY CTPYKTYpYy
CUCTEMH Ta B3a€EMO3B'SI3KM MDK KJIacaMl B TepMiHAaX 00'€KTHO-OPIEHTOBAHOTO

IIPOrpaMyBaHHS.

3a I0MOMOrol OTPUMaHUX BIJOMOCTEW MPO CUCTEMY 3 MEPUIOr0 PO3AUTY, MU
TOTOBI MEPEUTH 0 MPOEKTYBAHHS apXITEKTYpH CHUCTEMHU Ta BU3HAUEHHS HEOOXITHUX
kiaciB. [licis BU3HAYEHHS 1UX KJIAciB, MU 3MOXKEMO MOOYIyBaTH JiarpaMH KJaciB 3a

noromororo mosu UML.

(C) AppUser
id:string
UserName: string
FirstName:string
SurName:string
LastName:string
bio:string
Email:string
Courses:list=course=
solutions:list=solution=




Puc. 4 — Kitac kopuctyBaua CUCTEMH.

(©) course

id:Guid

name:string
description:string
ownerEmail:string
students:list<appuser=

Puc. 5 — Knac kypcy.

(©) news

id:Guid

title:string
details:string
creationDate:datetime
updateDate:datetime
course:course

Puc. 6 — Kitac HoBUHH.
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(©) lesson

title:string
Courseld:Guid
description:string
document: document
scores:list<score>
solutions:list<solution>

Puc. 7 — Knac ypoky.

| (© document
id:quid
title:string
filePath:string

Puc. 8 — Knac ¢aiiny.
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(© solutions

id:quid
document:document
UserEmail:string
lessonid:guid

score:score

Puc. 9 — Knac pimensst 3aadi.

(©) score
id:quid
lesson:lesson
solution:solution

Puc. 10 — Kiac omigku.
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(©) score

id:guid
lesson:lesson
solution:solution

(©) document

id:guid
title:string
filePath:string

(©) solution
id:guid
document:document

(© news

id:Guid
title:string

Y

UserEmail:string
lessonid:guid
score:score

. J

(© lesson

title:string
Courseld:Guid
description:string
document: document
scores:list<score=
solutions:list<solution=

L 4

(© course
id:Guid
name:string

(© AppUser

details:string
creationDate:datetime
updateDate:datetime
course:course

description:string
ownerEmail:string
students:list<appuser=

id:string

UserName: string
FirstName:string
SurName:string
LastName:string
bio:string

Email:string
Courses:list=course>
solutions:list<solution=

Puc. 11 — Jliarpama BITHOCHH M)XK CYTHOCTSIMHU.
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@ Data

/
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@ DataQuery

@Datacnmmand

@Eontmller

s

@ DbContext‘ ‘@ Data\p‘m| ‘.mequesr‘
L | | | | |

4

@ DataQueryHandler

@ DataCommandHandler

(@ Mapper

Ny~

|.mequesmandler
I

Puc. 12 — Jliarpama BiTHOCHH MK CYTHICTIO 1 KJIacCaMH OOpOOKU JaHUX.
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3 KOHCTPYIOBAHHS OCBITHLOI INTAT®OPMU

3.1 Peamizaliis KIIFOYOBUX YaCTUH KOy

[epur 3a Bce MAKIIOYMMO HEOOX11H1 610J10TEKH 10 TPOEKTY.

Jis SchoolKy.Application

<ItemGroup>

<PackageReference Include="AutoMapper" Version="12.0.1" />

<PackageReference Include="FluentValidation" Version="11.5.2" />

<PackageReference
Include="FluentValidation.DependencyInjectionExtensions" Version="11.5.2"
/>

<PackageReference Include="MediatR" Version="12.0.1" />

<PackageReference
Include="MediatR.Extensions.Microsoft.DependencyInjection”" Version="11.1.0"
/>

<PackageReference
Include="Microsoft.AspNetCore.Identity.EntityFrameworkCore" Version="7.0.7"
/>

<PackageReference Include="Microsoft.EntityFrameworkCore"
Version="7.0.7" />

</ItemGroup>

Jis SchoolKy.WebApi:

<ItemGroup>
<PackageReference
Include="AutoMapper.Extensions.Microsoft.DependencyInjection"
Version="12.0.1" />
<PackageReference Include="MailKit" Version="4.0.0" />
<PackageReference
Include="Microsoft.AspNetCore.Authentication.JwtBearer" Version="7.0.7" />
<PackageReference Include="Microsoft.EntityFrameworkCore.Design"
Version="7.0.7">
<PrivateAssets>all</PrivateAssets>
<IncludeAssets>runtime; build; native; contentfiles; analyzers;
buildtransitive</IncludeAssets>
</PackageReference>
<PackageReference Include="MimeKit" Version="4.0.0" />
</ItemGroup>

Tenep KOJIM MM BCTAHOBMJIM HeOOXimHi IIoKaT™1, Hepeﬁ,ﬂeMO OO0 HallMCaHHA

OCHOBHUX KJlIaCciB.
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Honamo y mpoekt SchoolKy.Domain kmac AppUser, sxuii  yHaciiaye

Identityuser:

public class AppUser : IdentityUser

{

public string FirstName { get; set; }
public string LastName { get; set; }
public string SurName { get; set; }
public string? Bio { get; set; }

public List<Course> Courses { get; set; }

}
Honamo y npoekt SchoolKy.Domain kiac Course

public class Course

{
public Guid Id { get; set; 1}
public string Name { get; set; }
public string Description { get; set; }
public string OwnerEmail { get; set; }
public List<AppUser> Users { get; set; }

Honamo y npoekT SchoolKy.Persistence kimrac AppDbContext

public class AppDbContext : IdentityDbContext<AppUser>, IAppDbContext
{

public DbSet<Course> Courses { get; set; }

public AppDbContext (DbContextOptions<AppDbContext> options)
base (options) { }

protected override void OnModelCreating (ModelBuilder modelBuilder)

{

base.OnModelCreating (modelBuilder) ;

modelBuilder.ApplyConfiguration (new CourseConfiguration()):;

Honamo y mpoekt AccountService aiist kepyBaHHs pogijeM KOpUCTyBaya

public class AccountService : IAccountService

{

private readonly UserManager<AppUser> userManager;
private readonly SignInManager<AppUser> signInManager;
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public AccountService (UserManager<AppUser> userManager,
SignInManager<AppUser> signInManager)
{
_userManager = userManager;
_signInManager = signInManager;

public async Task<ResultResponse>
ChangePasswordAsync (ChangePasswordRequest request, string userEmail)
{
var user = await userManager.FindByNameAsync (userEmail) ;
if (user == null)
{
return new ResultResponse
{
Code = HttpStatusCode.NotFound,
Message = "User not found"
}i
}
var result = await userManager.ChangePasswordAsync (user,
request.Password, request.NewPassword);
string msg = "Errors: ";
foreach (var error in result.Errors.Select (e =>
e.Description.ToString()))
{
msg = string.Concat (msg, error);
}
return result.Succeeded ? new ResultResponse { Code =
HttpStatusCode.OK, Message = "Password was changed" }
new ResultResponse { Code = HttpStatusCode.BadRequest,
Message = msg };

}

public async Task<ResultResponse>
UpdateProfileAsync (UpdateProfileRequest request, string userkEmail)
{
if (!string.IsNullOrWhiteSpace (request.PhoneNumber))
{
var userWithSamePhone = await
_userManager.Users.FirstOrDefaultAsync (u => u.PhoneNumber ==
request.PhoneNumber) ;
if (userWithSamePhone != null && userWithSamePhone.Email !=
userEmail)

return new ResultResponse { Code =
HttpStatusCode.BadRequest, Message = string.Format ("User with {0} phone
number already exists", request.PhoneNumber) };
}
}

var user = awalit userManager.FindByNameAsync (userEmail) ;
if (user == null)
{
return new ResultResponse { Code = HttpStatusCode.NotFound,
Message = "User not found" };

}

user.FirstName = request.FirstName;
user.LastName = request.LastName;
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user.SurName = request.SurName;
user.Bio = request.Bio;

var phoneNumber = await userManager.GetPhoneNumberAsync (user);
if (request.PhoneNumber != phoneNumber)
{
var setPhoneResult = await
_userManager.SetPhoneNumberAsync (user, request.PhoneNumber) ;

}

var result = await userManager.UpdateAsync (user);
string msg = "Errors: ";
foreach (var error in result.Errors.Select (e =>
e.Description.ToString()))
{
msg = string.Concat (msg, error);
}
awalt signInManager.RefreshSignInAsync (user);
return result.Succeeded ? new ResultResponse { Code =
HttpStatusCode.OK, Message = "Profile was updated" }
new ResultResponse { Code = HttpStatusCode.BadRequest,
Message = msg };
}
}

Jlonamo y nmpoekt JwtHandler mis ayrentudikartii

public class JwtHandler
{

private readonly IConfiguration configuration;
private readonly UserManager<AppUser> userManager;

public JwtHandler (IConfiguration configuration,
UserManager<AppUser> userManager)
{
_configuration = configuration;
_userManager = userManager;

public async Task<JwtSecurityToken> GetTokenAsync (AppUser user)
{

var jwtOptions = new JwtSecurityToken (
issuer: configuration["JwtSettings:Issuer"],
audience: configuration["JwtSettings:Audience"],
claims: await GetClaimsAsync (user),
expires:

DateTime.Now.AddMinutes (Convert.ToDouble ( configuration["JwtSettings:Expira
tionTimeInMinutes"])),
signingCredentials: GetSigningCredentials());
return jwtOptions;

private SigningCredentials GetSigningCredentials ()
{
var key =
Encoding.UTF8.GetBytes ( configuration["JwtSettings:SecurityKey"]);
var secret = new SymmetricSecurityKey (key);
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return new SigningCredentials (secret,
SecurityAlgorithms.HmacSha256) ;
}

private async Task<List<Claim>> GetClaimsAsync (AppUser user)

{

var claims = new List<Claim>

{
new Claim(ClaimTypes.Name, user.Email)
i
foreach (var role in await userManager.GetRolesAsync (user))

{

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

}

return claims;

Honamo y mpoekt TokenService mis ayreHTudikarii

public class TokenService : ITokenService
{
private readonly UserManager<AppUser> userManager;
private readonly SignInManager<AppUser> signlInManager;
private readonly JwtHandler jwtHandler;

public TokenService (UserManager<AppUser> userManager,
SignInManager<AppUser> signInManager, JwtHandler jwtHandler)
{
_userManager = userManager;
_signInManager = signInManager;
_JwtHandler = jwtHandler;

public async Task<ResultResponse<string>> LoginAsync (TokenRequest
request)

{

var user = await userManager.FindByNameAsync (request.Email);
if (user == null)
{
return new ResultResponse<string>
{
Code = HttpStatusCode.NotFound,
Message = string.Concat ($"User with {0} email not
found", request.Email)
i
}
var passwordValid = await userManager.CheckPasswordAsync (user,
request.Password) ;
if (!passwordvalid)
{
return new ResultResponse<string>
{
Code = HttpStatusCode.BadRequest,
Message = "Invalid password"

}s



33

var secToken = await jwtHandler.GetTokenAsync (user);
var jwt = new JwtSecurityTokenHandler () .WriteToken (secToken) ;
return new ResultResponse<string>
{
Code = HttpStatusCode.OK,
Message = "Login successful",
Data = jwt
}i

Jloiamo y MPOEKT cepBic KOPUCTyBaya

public class UserService : IUserService
{
private readonly UserManager<AppUser> userManager;
public UserService (UserManager<AppUser> userManager
)
{
_userManager = userManager;
}
public async Task<ResultResponse<List<UserResponse>>> GetAllAsync ()
{

var users = await _userManager.Users.ToListAsync();

var result = new List<UserResponse> () ;
foreach ( var user in users )
{
var res = new UserResponse
{
Id = user.Id,
Email = user.Email,
FirstName = user.FirstName,
LastName = user.LastName,
SurName = user.SurName,
Bio = user.Bio,
PhoneNumber = user.PhoneNumber
}i
result.Add(res) ;

var response = new ResultResponse<List<UserResponse>> ()

Code = HttpStatusCode.OK,
Data result

}s

return response;

public async Task<ResultResponse<UserResponse>> GetByIdAsync (string
userId)
{
var user = await userManager.FindByIdAsync (userId):;
if ( user == null )
{
return new ResultResponse<UserResponse> {
Code = HttpStatusCode.NotFound,
Message = "User not found"
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var result = new UserResponse

Id = user.Id,

Email = user.Email,

FirstName = user.FirstName,

LastName = user.LastName,

SurName = user.SurName,

Bio = user.Bio,

PhoneNumber = user.PhoneNumber
}i

var response = new ResultResponse<UserResponse>

Code = HttpStatusCode.OK,
Data result

}s

return response;

public async Task<ResultResponse<UserResponse>>
GetByEmailAsync (string userEmail)
{
var user = await userManager.FindByNameAsync (userEmail) ;
if (user == null)
{
return new ResultResponse<UserResponse>
{
Code = HttpStatusCode.NotFound,
Message = "User not found"

bi
var result = new UserResponse

Id = user.Id,

Email = user.Email,

FirstName = user.FirstName,

LastName = user.LastName,

SurName = user.SurName,

Bio = user.Bio,

PhoneNumber = user.PhoneNumber
}i

var response = new ResultResponse<UserResponse>

Code = HttpStatusCode.OK,
Data result

}s

return response;

public async Task<ResultResponse> RegisterAsync (RegisterRequest
request)
{
if(!'string.IsNullOrEmpty (request.PhoneNumber)) {
var userWithSamePhone = await
_userManager.Users.FirstOrDefaultAsync (u => u.PhoneNumber ==
request.PhoneNumber) ;
i1f (userWithSamePhone != null)



return new ResultResponse { Code =
HttpStatusCode.BadRequest, Message = string.Format ($"Phone number {0} is
already taken", request.PhoneNumber) };
}
}

var userWithSameEmail = await
_userManager.FindByNameAsync (request.Email) ;
if (userWithSameEmail == null)

{

var user = new AppUser

{
Fmail = request.Email,
FirstName = request.FirstName,
LastName = request.LastName,
SurName = request.SurName,
UserName = request.Email,
PhoneNumber = request.PhoneNumber,
FmailConfirmed = true

}s

var result = await userManager.CreateAsync (user,
request.Password) ;

if (result.Succeeded)
{
return new ResultResponse
{
Code = HttpStatusCode.OK,
Message = string.Format ("User {0} registered.!",
user.UserName)
}i
}
else
{
return new ResultResponse
{
Code = HttpStatusCode.BadRequest,
Message = result.Errors.ToString()

b

}

else

{

return new ResultResponse { Code =

HttpStatusCode.BadRequest, Message = string.Format ("Email {0} is already
taken", request.Email) };

}

}

public class CreateCourseCommand : IRequest<Guid>
{
public string UserEmail { get; set; }
public string Name { get; set; }
public string Description { get; set; }



public class CreateCourseCommandHandler
IRequestHandler<CreateCourseCommand, Guid>

{
private readonly IAppDbContext appDbContext;

public CreateCourseCommandHandler (IAppDbContext appDbContext)
_appDbContext = appDbContext;

public async Task<Guid> Handle (CreateCourseCommand request,
CancellationToken cancellationToken)
{
var course = new Course
{
OwnerEmail = request.UserEmail,
Name = request.Name,
Description = request.Description,
Id = Guid.NewGuid/()
i

awalt appDbContext.Courses.AddAsync (course,
cancellationToken) ;

await appDbContext.SaveChangesAsync (cancellationToken);

return course.Id;

public class CreateCourseCommandValidator
AbstractValidator<CreateCourseCommand>
{
public CreateCourseCommandValidator () {
RuleFor (createNewsCommand =>
createNewsCommand.Name) .NotEmpty () .MaximumLength (250) ;
RuleFor (createNewsCommand =>
createNewsCommand.UserEmail) .NotEqual (string.Empty) ;
}
}

public class DeleteCourseCommand : IRequest

{
public string UserEmail { get; set; }
public Guid Id { get; set; 1}

public class DeleteCourseCommandHandler
IRequestHandler<DeleteCourseCommand>

{
private readonly IAppDbContext appDbContext;

public DeleteCourseCommandHandler (IAppDbContext appDbContext)
_appDbContext = appDbContext;

public async Task Handle (DeleteCourseCommand command,
CancellationToken cancellationToken)

{

36
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var entity = await appDbContext.Courses.FindAsync (new object][]
{ command.Id }, cancellationToken);

if(entity == null || entity.OwnerEmail != command.UserEmail)
{
throw new NotFoundException (nameof (News), command.Id);

}

_appDbbContext.Courses.Remove (entity) ;
await appDbContext.SaveChangesAsync (cancellationToken);

public DeleteCourseCommandValidator () {
RuleFor (deleteNewsCommand =>
deleteNewsCommand. Id) .NotEqual (Guid.Empty) ;
RuleFor (deleteNewsCommand =>
deleteNewsCommand.UserEmail) .NotEqual (string.Empty) ;
}

public class CourseDetailsVm : IMapWith<Course>
{

public Guid Id { get; set; 1}
public string Name { get; set; }
public string Description { get; set; }
public string OwnerEmail { get; set; }
public string OnwerFirstName { get; set; }
public string OnwerLastName { get; set; }
public string OnwerSurName { get; set; }
public bool IsOwner { get; set; }
public List<News> News { get; set; }

public void Mapping (Profile profile)
{
profile.CreateMap<Course, CourseDetailsVm> ()
.ForMember (vm => vm.Name, opt => opt.MapFrom(c => c.Name))
.ForMember (vm => vm.Description, opt => opt.MapFrom(c =>
c.Description))
.ForMember (vm => vm.Id, opt => opt.MapFrom(c => c.Id))
.ForMember (vimn => vm.OwnerEmail, opt => opt.MapFrom(c =>
c.OwnerEmail))
.ForMember (vm => vm.News, opt => opt.MapFrom(c => c.News));

public class GetCourseDetailsQueryHandler
IRequestHandler<GetCourseDetailsQuery, CourseDetailsVm>
{
private readonly IAppDbContext appDbContext;
private readonly IMapper mapper;

public GetCourseDetailsQueryHandler (IAppDbContext appDbContext,
IMapper mapper) => (_appDbbContext, mapper) = (appDbContext, mapper);

public async Task<CourseDetailsVm> Handle (GetCourseDetailsQuery
query, CancellationToken cancellationToken)
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{
var entity = await appDbContext.Courses.Include(n =>
n.News) .FirstOrDefaultAsync(c => c.Id == query.Id, cancellationToken);

if (entity == null) {
throw new NotFoundException (nameof (Course), query.Id);

}

return mapper.Map<CourseDetailsVm> (entity);

3.2 PoszpoOka inTepdeiicy kopucTyBaua

Ji1st po3poOKM iHTEpPEiicy BUKOHAEMO B KOHCOJI1 KOMaH/y B JIOKALlli MPOEKTY:
ng create app WorldCities

Honamo AppRoutingModule
import { NgModule } from '@angular/core';
import { Routes, RouterModule } from '@angular/router';
import { HomeComponent } from './home/home.component';
import { CitiesComponent } from './cities/cities.component';
import { CityEditComponent } from './cities/city-edit.component';
import { CountriesComponent } from './countries/countries.component';

import { CountryEditComponent } from './countries/country-edit.component';

const routes: Routes = |
{ path: '', component: HomeComponent, pathMatch: 'full' },
{ path: 'cities', component: CitiesComponent },

{ path: 'city/:id', component: CityEditComponent },



39
{ path: 'city', component: CityEditComponent 1},
{ path: 'countries', component: CountriesComponent },
{ path: 'country/:id', component: CountryEditComponent },

{ path: 'country', component: CountryEditComponent }

@NgModule ({

imports: [RouterModule.forRoot (routes)],

exports: [RouterModule]
)
export class AppRoutingModule { }

Homamo AppModule

import { HttpClientModule } from '@angular/common/http';
import { NgModule } from '@angular/core';
import { BrowserModule } from '@angular/platform-browser';

import { ReactiveFormsModule } from '@angular/forms';

import { AppRoutingModule } from './app-routing.module';

import { BrowserAnimationsModule } from '@angular/platform-

browser/animations';

import { AngularMaterialModule } from './angular-material.module';

import { AppComponent } from './app.component';
import { HomeComponent } from './home/home.component';
import { NavMenuComponent } from './nav-menu/nav-menu.component';

import { CitiesComponent } from './cities/cities.component';
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import { CountriesComponent } from './countries/countries.component';
import { CityEditComponent } from './cities/city-edit.component';

import { CountryEditComponent } from './countries/country-edit.component';

@NgModule ({

declarations: |
AppComponent,
HomeComponent,
NavMenuComponent,
CitiesComponent,
CountriesComponent,
CityEditComponent,
CountryEditComponent,

I

imports: [
BrowserModule,
HttpClientModule,
AppRoutingModule,
BrowserAnimationsModule,
AngularMaterialModule,
ReactiveFormsModule

1,

providers: [],

bootstrap: [AppComponent]

)

export class AppModule { }

Homamo AuthService



import { Injectable } from '@angular/core';
import { HttpClient } from '@angular/common/http';
import { Observable, Subject, tap } from 'rxjs';

import { environment } from './../../environments/environment';
import { LoginRequest } from './login-request';
import { LoginResult } from './login-result';

@Injectable ({
providedIn: 'root',

})

export class AuthService {
private tokenKey: string = "token";

private authStatus = new Subject<boolean>();
public authStatus = this. authStatus.asObservable();

constructor (
protected http: HttpClient) ({
}

isAuthenticated () : boolean {
return this.getToken() !== null;

}

getToken(): string | null {
return localStorage.getItem(this.tokenKey):;
}

init () : void {
if (this.isAuthenticated())
this.setAuthStatus (true);
}

login(item: LoginRequest): Observable<LoginResult> {
var url = environment.baseUrl + "api/Token/Login";
return this.http.post<LoginResult>(url, item)
.pipe (tap (loginResult => {
if (loginResult.code == 200 && loginResult.data) {
localStorage.setItem(this.tokenKey, loginResult.data);
this.setAuthStatus (true) ;

})) i
}

logout () {
localStorage.removeltem (this.tokenKey) ;
this.setAuthStatus (false);

}

private setAuthStatus (isAuthenticated: boolean): void {
this. authStatus.next (isAuthenticated);
}

Honamo LoginComponent



import { Component, OnInit } from '@angular/core';
import { ActivatedRoute, Router } from '@angular/router';

import { FormGroup, FormControl, Validators, AbstractControl, AsyncValidatorFn
'@angular/forms';
import { BaseFormComponent } from '../base-form.component';
import { AuthService } from './auth.service';
import { LoginRequest } from './login-request';
import { LoginResult } from './login-result';
@Component ({
selector: 'app-login',
templateUrl: './login.component.html',
styleUrls: ['./login.component.scss']
})
export class LoginComponent
extends BaseFormComponent implements OnInit {
title?: string;
loginResult?: LoginResult;
constructor (
private activatedRoute: ActivatedRoute,
private router: Router,
private authService: AuthService) {
super () ;
}
ngOnInit () {
this.form = new FormGroup ({
email: new FormControl('', Validators.required),
password: new FormControl ('', Validators.required)
1) ;
}
onSubmit () {
var loginRequest = <LoginRequest>{};
loginRequest.email = this.form.controls|['email'].value;
loginRequest.password = this.form.controls['password'].value;

this.authService

.login (loginRequest)

.subscribe (result => {
console.log(result);
this.loginResult = result;
if (result.code == 200) {

this.router.navigate (["/"]);
}

}, error => {
console.log(error);
if (error.status == 401) {

this.loginResult = error.error;
}
})
}
}
</div>

3.3 TecTyBaHHS IPOrpaMHOIO 3a0e3MeUCHHS

} from
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IOniT-TecTyBaHHs - 1e CcHociO, KUK JoroMarae MEepeBIPUTH, UM MPaIIOIOTh
OKpeMi MOJyJli MpOrpamMHOro 3a0e3MedyeHHs HalekHUM uuHOM. Ilicis mepeBipku
pI3HUX MOJYNIB, BOHM MOXYTh OyTH 0O'€ZHaHI 1 MPOTECTOBAHI SIK €IUHE Lije abo

BUITYILIEH1 BUPOOHUIITBO.

3 UM BU3HAYCHHSM JIETKO 3PO3yMITH BaXKJIMBICTh MPABUILHOIO BU3HAYCHHS Ta
1300s1m1ii pi3HUX Os10KiB. FOHITH - 11e HaliMEHII YaCTUHU MPOrPaMHOT0 3a0e3MeUYeHHs,
SK1 TJUIATaloTh TeCTyBaHHIO. BOHM MarOTh KiJibka BXOJIIB 1 OJWH BUXiA. Y 00'€KTHO-
opieHTOoBaHOMY TiporpamyBaHHi (OOII) 610k 4acTo € METOJOM Cymep-, aOCTPAKTHOIO

a00 MOX1JIHOTO KJIacy, ajie MOXKe OyTH M CTaTUYHOIO (DYHKIIIEIO TOMOMIXKHOTO KJIacy.

He3Baxarouu Ha Te, 10 FOHIT-TECTH € CTAHJAPTOM JJIsi BACOKOSIKICHUX MPOEKTIB,
0arato po3pOOHUKIB 1 MEHEIKEPIB IMPOEKTIB HEMOOIHIOITh iX BaXKIUBICTb. BoHu
NparHyTh MPUCKOPUTH TMPOLIEC PO3POOKM 1 3MEHIUUTH HOro BapTicTb. OpHaK,
CTBOPEHHS IOHIT-TECTIB pa3oM 3 pPO3POOKOI0 MOXKe OYTHM BHUKJIMKOM JJiI HEBEJIMKHX
MPOEKTIB 3 HU3BKUM piBHEM NPHUOYTKY, OCKUIBKH 1€ MOTpedye M0AaTKOBOI POOOTH.
[Ipore, BOHM MalOTh BEIUKY IEpeBary i CEpedHIX 1 BEJIMKUX MPOEKTIB Ta
KOPIIOPAaTUBHHUX PIIICHb, OCOOJMBO KOJM BHMArae€Tbcs CHiIbHA po0OTa BEIMKOI
KUIBKOCT1 po3poOHUKIB. Mu peanizyemo BHyTpiliHi MoayiibHi Tectd B ASP.NET Core

3a TOTIOMOT010 THCTpyMeHTY TectyBaHHs XxUnit.net.

XUnit € omnieto 3 TpoBiAHMX O10J10TEK JJIsi aBTOMAaTUYHOTO TECTYBAaHHS B
exocuctemi .NET [6]. Bona Hajgae mmpokuii criekTp (yHKI[IOHAIBHUX MOYKJIMBOCTEH
JUTSL CTBOPCHHSI 1 BAKOHAHHSI TECTIB OJMHHIIb KOy, BKIIOYAI0UH OPTaHi3allif0 TECTOBUX
HAOOpPiB, BUKOPHUCTAHHS aTpUOYTIB AJsl HAJAIITYBAHHS MOBEIIHKA TECTIB, a TaKOXK
3py4HI MEXaHI3MU NepeBipku cTBepkeHb. OcHoBHa (iocodis XUnit 0a3yeThcsi Ha
nigxogax  "tect-gakt"  (Facts) Tta  "tect-teopis”  (Theories). Tecrt-paktu
BUKOPHUCTOBYIOTBCS JJIsl IEPEBIPKM KOHKPETHUX TBEP/HKEHb MPO MOBEAIHKY KOIy. TecT-
Teopii JO03BOJIAIOTH BU3HAYATH MapameTpu Ta nepeadadyBaHi pe3yjbTaTH, HA OCHOBI
SKUX TEHEPYIOThCS HAOOPH TECTIB ISl IEPEBIPKU PI3HUX KOMOIHAIIM BX1JHUX 3HAYCHb.
XUnit Hamae MOTY>KHI 3aCO0M ISl OpraHizaiii TeCTOBUX HAOOPIB Ta HaNAIITyBaHHS iX

BUKOHAHHS. 3a JOMOMOTrOI0 aTpuOyTiB MOXKHA BKa3aTH, SIKI METOAM BIJMOBIIAIOTH 32
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3aIlyCK TECTIB, SIKIi KOHCTPYKTOPH MalOTh OYTH BHUKJIMKaHI IMepel] KOKHUM TECTOM, a
TaKOX SIKI J1i MOBUHHI BiIOYyTHCS Tepen 1 Micisi BHUKOHAHHA BCHOTO HAOOpY TECTIB.
[Tomunku TeCTyBaHHS Ta HEBUKOHAHI CTBEP/KEHHS BUBOAATHCA y 3py4HOMY (hopmarti,
1110 NOJIETTIIy€ BUSIBJIIEHHS Ta yCyHeHHs npobaem. XUnit TakoXk MIATPUMYE pO3IIUPEHHS
30BHIIIHIX 1HCTPYMEHTIB JJisi TECTyBaHHS Ta TeHepalii »3BITIB, Takux SK

TestDriven.NET 1 ReSharper.
JloiaMo B TIPOEKT HEOOX1/THI IMAKETH:

- Microsoft.NET.Test.Sdk ;
- Xunit;
- Xunit.runner.visualstudio ;
- Moq;

- Microsoft.EntityFrameworkCore.InMemory.
Bukonaemo HAaCTYIIHY KOMaHAY B KOMAHAHOMY PAAKY:
dotnet new xunit -o WorldCitiesAPI.Tests.

Homamo AppContextFactory

public class AppContextFactory
{
public static Guid CourseAId = Guid.NewGuid() ;
public static Guid CourseBId = Guid.NewGuid() ;
public static string UserAEmail = "UserAEmail@gmail.com";
public static string UserBEmail = "UserBEmail@gmail.com";

public static Guid NewsIdForDelete = Guid.NewGuid() ;
public static Guid NewsIdForUpdate Guid.NewGuid () ;

public static AppDbContext Create ()
{
var options = new DbContextOptionsBuilder<AppDbContext> ()
.UseInMemoryDatabase (Guid.NewGuid () .ToString())
.Options;

var context = new AppDbContext (options);

context.Courses.AddRange (
new Course
{
Id = CourseAld,
Name = "namel",
Description = "descrptionl",
OwnerEmail = UserAEmail
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new Course
{
Id = CourseBId,
Name = "name2",
Description = "descrption2",
OwnerEmail = UserBEmail

)

context.News.AddRange (

new News

{
CreationDate = DateTime.Today,
Details = "Detailsl",
EditDate = null,
Id = Guid.Parse ("A6BB65BB-5AC2-4AFA-8A28~-

2616F675B825"™),

Title = "Titlel",
CourselId = CourseAlId,

by

new News

CreationDate = DateTime.Today,

Details = "Details2",

EditDate = null,

Id = Guid.Parse ("909F7C29-891B-4BE1-8504-
21F84F262084™),

Title = "Title2",

Courseld = CourseBId,

by

new News

CreationDate = DateTime.Today,
Details = "Details3",

EditDate = null,

Id = NewsIdForDelete,

Title = "Title3",

Courseld = CourseAld,

by

new News

CreationDate = DateTime.Today,
Details = "Details4d",
EditDate = null,
Id = NewsIdForUpdate,
Title = "Titled",
CourselId = CourseBId
1)
context.SaveChanges () ;
return context;
}
public static void Destroy (AppDbContext context)
{
context.Database.EnsureDeleted () ;
context.Dispose () ;
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public class QueryTestFixture : IDisposable
{
public AppDbContext Context;
public IMapper Mapper;
public QueryTestFixture ()
{
Context = AppContextFactory.Create();
var configrationProvider = new MapperConfiguration(cfg =>
{
cfg.AddProfile (new
AssemblyMappingProfile (typeof (IAppDbContext) .Assembly)) ;
b);
Mapper = configrationProvider.CreateMapper();

}

public void Dispose()

{
AppContextFactory.Destroy (Context) ;

}

[CollectionDefinition ("QueryCollection™) ]
public class QueryCollection : ICollectionFixture<QueryTestFixture>

public abstract class TestCommandBase : IDisposable
{
protected readonly AppDbContext Context;
public TestCommandBase ()
{
Context = AppContextFactory.Create();
}

public void Dispose ()

{
AppContextFactory.Destroy (Context) ;
}

CtBOpHUMO HaIll EPIIANA TECT

public class CreateNewsCommandHandlerTests : TestCommandBase

{
[Fact]
public async Task CreateNewsCommandHandler Success|()

{

//Arrange

var handler = new CreateNewsCommandHandler (Context) ;
var newsName = "news name";

var newsDetails = "news details";

//Act

var newsId = await handler.Handle (
new CreateNewsCommand
{
Title = newsName,
Details = newsDetails,
Courseld = AppContextFactory.CourseAld,
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UserEmail = AppContextFactory.UserAEmail
}, CancellationToken.None) ;

//Assert
Assert.NotNull (await Context.News.SingleOrDefaultAsync (n =>
n.Id == newsId && n.Title == newsName && n.Details ==

newsDetails)) ;

}

Ha erami Arrange MM BCTaHOBIIOEMO HEOOXiJHI pecypcu Uis NPOBEACHHSA
TecTyBaHHA. Ha etam Act Mu mepeBipseMO MOBEAIHKY MPUCTPOIO. 3a3BUYail Liel eTam
CKJIQJIA€ThCS 3 OJIHIE€T 1HCTPYKINi, sIKa BIAMOBIZAE 3a Te, 1[0 MU XOYEMO MEPEBIPUTH.
Mertoro (a3u Assert € mepeBipka TOro, 4d 3aJaHi YMOBH IPABWIBHO BUKOHYIOTHCS 3a
JIOTIOMOTO10 3Ha4€eHb, OTPUMaHUX Ha eramni Act. J[71s8 pbOro MM BUKOPUCTOBYEMO KJIac
Assert, skuit Hamaerbes xUnit. Llelt kmac MICTUTH Pi3HI CTaTUYHI METOJH, SIKI MOXKHA

BHKOPHUCTOBYBATH IJIA HepCBipKI/I BHKOHAHHS IIUX YMOB.

B nanomy BHMagxky M CTBOPWJIM 8 IOHIT — TE€CTIB, | JJisI KOMaHAW CTBOPEHHS
HOBHMHH, 3 JUISI KOMaHIW BHIAJICHHS HOBHHH , 3 1719 KOMaHJIU OHOBJICHHS HOBHHH Ta |

I 3aIIUTy HeTaHeﬁ HOBHUHHM.

Test Explorer
* s |97 a3 a8 0 E Search (Ctrl+)
Test run finished: & Tests (8 Passed, 0 Failed, 0 Skipped) run in 44 sec & 0 Warnings 0 Errors
Test Duration Trait: Group Summary
4 @ SchoolKy.Tests (8) 7,2 sec SchoolKy.Tests

71se .
b Tests in group: 8
mmandHandler, cess 3s @ TDta-L DU I"EI'L'ilJn: ?, 2 Sec

mmandHandlerTe

mmandHandler_FailQ... ; Outcomes

mmandHandler_Fa ) : o 8 Passed

mmandHandler_5i
imandHandlerTest

CommandHandler_Fail(...
mmandHandler_Fail
CommandHandler_Succ...

Jueries (1)

Puc. 13 — Pe3ynbpTaT BUKOHAHHS TECTIB



2.2.4 PesynbTatu po3poOKu

A SchoolKy

< & localhost

A  Courses Kypcu AKKAyHT

Login

nasval(@gmail.com

o~ 2 W

3apeecTpyBaTHCcH YeiiTn

Puc. 14 — Cropinka joriny.
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A Schoolky

< & @ localhost

# Courses Kypcw

home works!

Puc. 15 — T'onoBHa cTopiHKa.
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A Schoolky

< & @ localhost

# Courses Kypcw AKKayHT

Yci Kypeu Mol Kypcu CTEOPWTH KypC
9 English

MpuigHaTUcA

https:/flocalhost4200/courses

Puc. 16 — Ctopinka KypciB.
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A Schoolky

<« & localhost

ﬂ- Courses Kypcu AKKayHT

AKKayHT

36epert aMmiHu Ha ronoeHy

CTYOEHT

Puc. 17 — Cropinka penaryBanHs mpodis.



52

4 BE3IEKA XUTTEAIAJIBHOCTI, OCHOBU OXOPOHU ITPAILII

4.1 Tlcuxo@izionoriyHe po3BaHTAKECHHS sl MPAI[iBHUKIB

3a ymoBU BHCOKOro piBHS poOiT 3 EOM, 3rigno JICanlliH 3.3.2-007-98[7],
PEKOMEHIY€EThCST  MCUXO0(i310JI0TIYHE PO3BAHTAXKEHHS Yy CHEIIaJbHO O0JIaHaHUX
OpuUMINIeHHSX  (KIMHATH  NCUXO(I310JIOTIYHOTO  PO3BAHTAXEHHSA)  MiJ — 4ac

periaMeHTOBaHMX TepepB ado0 B KiHII poO0YOTo JHS.

[lcuxodizionoriyune po3BaHTAKEHHS A MPALIBHUKIB - II€ Hallp METONIB 1
TEXHIK, CIPSAMOBAHMX HA 3HWKEHHS MCUXOJOTIYHOrO Ta (hi310JIOTTYHOrO HAIpPYKEHHS,
10 BUHHMKA€E B TpOIECi BHUKOHAaHHA poOouMx 3aBAaHb. lMoro ocHoBHa Mera -

IIOKpAIICHH:A 3araJlbHOT'O 6H3FOHOHy‘{‘l}1 Ta BI[OPOB'}I HpaI_IiBHI/IKiB.

[Icuxomnoriune Hampy>KeHHs, TMOB'A3aHE 3 POOOTOI0, MOXE BHHHUKATH 4Yepes
BEJIUKY KIJTBKICTh 3aBJlaHb, CTPECOBI CUTYyaIlil, HE3aJ0BUIbHI YMOBH TIpaili ab0 BUMOTH,
KOH(DIIKTH Tommo. Di310710T1YHE HANPYKEHHSI MOXKE BKIIOYATH CUASIYUIA CIIOCIO KUTTH,
MOHOTOHHY pO0OTY, IOraHy OCBITJIEHICTb, IIIyM, HE3pYUHI poOoyi mo3u Too. [le Moxe
MPU3BOJUTH /10 BUCHAXKEHHS, BTOMY, CTPECy, MOTIPIIEHHS MCUXIYHOTO Ta (PI3UYHOTrO
310poB's mpailiBHUKA. [lcuxodizionoriune po3BaHTaXKEHHSI Mae Ha MeETi 3a0e3MmeuyuTH
mpaliBHUKaM HEOOXITHUM BIAMOYMHOK Ta BIIHOBJICHHS €HEPrii, 3HWKCHHS PIBHSA

CTpeCy Ta MiABUIIEHHS 1X 3araJibHOr0 KOM(popTy Ha poOOYOMY MICIII.

[Tpu mpoBeneHH1 ceaHCiB MCUX0()i310JI0TTYHOTO PO3BAHTAKEHHS PEKOMEHTY€E€ThCS
BUKOPHCTOBYBaTH JCsIKI €IEMEHTH METOJy ayTOT€HHOTO TpEHYBaHHS, SKHUN
IPYHTYETBCS Ha CBIIOMOMY 3aCTOCYBaHHI KOMIUIEKCY B3a€MOIIOB’SI3aHUX MPUIOMIB
NICUXIYHOI CaMOPEryJsiiii I BUKOHAHHI HECKJIaJHUX (PI3UYHUX BIOpPAB 31 CIOBECHUM

CaMOHABIFOBAHHSM.

Y  pexkomMeHJOBaHOMY  C€aHCl, SKHM Ma€ TMPOBOJUTUCS B  KIMHATI

ncuxo(i310J0TIYHOTO PO3BAHTAXKEHHS 3 BIANOBIAHUM IHTEP'€EPOM Ta KOJIbOPOBUM
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ohOpMIICHHSIM,  BIIJUIAIOTBCS  TPU  NEepioa, IO  BIANOBIIAKOTh  (azaMm

BiI[HOBJ'IIOBaJ'IBHOFO IIponccy.

[lepmnii mepion - aOcTparyBaHHS MPAIiBHUKIB BiJl BUPOOHUYOI OOCTAaHOBKH -
BiANOBiAae (a3l 3aMMIIKOBOTO 30y/keHHs. JIyHaioTh MOBUIbHA MENOAIMHA MYy3HKa,
nTamuHui cmiB. OOpaBiIM 3pyyHY 103y, MPAIIBHUKH adalTyIOThCS 1 TCUXOJIOTIYHO

TOTYIOTHCS /10 HACTYITHUX NEPIOIIB.

Jpyruii - 3acroKO€HHsS - BiAMOBiZae (a3l BIAHOBIIOBAIHLHOTO TallbMyBaHHS.
[IpononyeTbest mokas GpoTocaaiiB 13 300paKEHHIMH KBITYYOr0 JIyTy, O€pe30BOro rao,
TJIaJIeHbKOT TIOBEpXHI CTaBKa Tomio. Yepe3 HABYNIHHUKHA TPAHCIIOETHCS CIOKiHHA
My3MKa, a Ha ii (OHI HEry4HO, MOBUIBHO BHCJIOBIIOIOTHCS 3aCMOKIMINBI (HOpMYIU

ayTOr€HHOT'O TPEHYBaHHS.

Sk dyHKIIOHATBHE OCBITIIEHHS 3aCTOCOBYIOTH 3€JIEHE CBITIO. SICKpaBiCTh CBITIA
Ma€ TOCTYNOBO 3HW)XYBATHCh MPOTATOM TNEpiojly, a HAMPUKIHII HWOro CBITIO

BUMUKAETHCS 30BCIM Ha O[HY - /1Bl XBWJIMHU. EXpaH Tex racHe.

Tperiit mepion - akTuBi3alis - BiAnoBigae ¢asi mijgBuiieHoi 30ymkeHocti. Ha
MOYaTKy IMepioay CBITIO BUMKHEHE, Yepe3 MEBHUI Yac Ha €KpaHi 3'ABJII€TbCS YEpPBOHA
npsiMa, po3MIpU 1 SICKPABICTh SIKOi MOCTYIMOBO 301iblIyr0Thes. Hampukinui nepioay
JayHae Oagpopa My3HWKa. BUMOBISAIOTBCS Tpudl MOOUTI3yI0Ul (HOpMYIH ayTOT€HHOTO
TPEHyBaHHS, SKUM MAalOTh TMepeAyBaTH TIJIMOOKE BIWXAHHA Ta JOBre TIIMOOKe

BUIUXAaHHA.

CeaHcu TICHXOJIOTIYHOTO PO3BAHTAXEHHS MOXYTh TPOBOJUTUCH 3a €IMHOIO
pPOrpaMor0 4Yepe3 1HAUBIyallbHI HABYIIHUKHM 1 CKJIAJIATUCh 13 JBOX MEPIOAIB MO 5

XBUWJIUH KOXKHUI:

- TIOBHE PO3CiIabJICHHS;

- aKTHBI3aIlis Ipare3aaTHOCTI.

VY pasi norpebu Ha (QOHI MY3UYHUX HPOrpaM MOXKYTh BUMOBJISTUCS OKpEMI
¢pa3u HaBiIOBaHHS BIAMOYMHKY, TApHOTO CAMOMNOYYTTA 1 Ha 3aKIIOYHOMY eTami -

0a1BOPOCTI.
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ITicnst  ceaHciB  mCuXo(di3i0JOTIYHOTO  PO3BAaHTAXEHHS y  MpalliBHUKIB
3MEHIIY€ETHCS BIAUYTTSI BTOMH, 3'IBISIOTHCSA 0aIbOpiCTh, TapHUM HACTpii. 3aranbHUN

CTaH BIIYYTHO MOJIIIIYETHCS.

4.2 Ecrernune opopMiIeHHS Ta €proHOMIYHE JOCIIKEHHS poO0YOro MicCIs

oreparopa

Epronomiunmii nu3aiiH po604oro Miciis onepaTopa KOMI'IOTepa € HaJ3BUYANMHO
Ba)KJIMBUM, OCKIJIBKH B1H O€3M0CEpEeIHbO BIUIMBAE Ha 3J0POB's, KOMDOPT 1
MIPOAYKTUBHICTH IpalliBHUKA. EproHomMika - 11e Hayka, 1110 BUBYAE B3aEMOJIII0 MIXK
JIFOJIMHOIO 1 11 OTOYEHHSIM, TOMY PO3YMHMI MAX1] A0 OpraHizaiii pooo4oro npocropy €
KITFOUOBUM JTs1 3a0€3eUeHHs ONTUMATBHUX YMOB Tipaili. OCHOBHA MeTa
€pPrOHOMIYHOTIO JIU3aliHy MOJISITa€e y TOMY, [II00 MPUCTOCYBATH poOoUe MicIe 10 MoTped
JFOJIMHU, 3MEHILUTH HABAHTAKEHHA Ha ii (pi3nyHE 1 ICUXOJIOTIYHE 30POB'A 1
3a0€3MeYnTH MaKCUMaJIbHY MPOAYKTHUBHICTh. ONTUMATIBLHO OpPTaHi30BaHe POOOYE MiCIe

orepaTopa KOMITIOTEpa Ma€ HACTYITH1 BaXKJIMB1 aCTIEKTH:

1) Cryn Ta crin: KomdopTHe cuIiHHSA Ta MpaBUiIbHA MiATPUMKA CITHHU
JIOTIOMAraroTh YHUKHYTH HallpyTrH B M'si3aX 1 XpeOTi, a TaK0X 3a100iraioTh
BUHHUKHEHHIO MPOOJIeM 31 CIMHAUM CTOBOYpoM. CTilI TOBUHEH OYTH
BIJIOBIJTHOT BUCOTH, 00 MpAIiBHUK MIT 3pyYHO PO3MICTUTH KJIAB1aTypy Ta
MUIIKY, 320€3Me4UyI0ur Py [bOMY IPUPOJIHI O3 PYK 1 3a1mo0irarodu
3aliBOMY HaIIpy>KEHHIO.

2) Momitop: Expan MoHiTOpa noBruHEH OyTH pO3MIIIIEHHI Ha BiJICTaHI Bi ouei
npaliBHUKA, 3a0€3MeUy0UY ONTUMAJIbHY BUAUMICTD 1 3a11001ratoun 3aiiBomMy

HaIpPY>KEHHIO o4eil. PekoMeHy€eThCs TaKOK BUKOPUCTOBYBATH €KPAHU 3
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aHTUOJIIKOBUM MOKPUTTSIM Ta HAJIALITYBATH SICKPaBICTh T4 KOHTPACTHICTh
BIJIMTOBITHO /10 YMOB OCBITJICHHS IPUMIIIECHHS.

3) Kunasiarypa Ta Mutmika: OpraHi3aiisi KJ1aBiaTypu Ta MUIIIKH TOBUHHA
3a0€3MeUUTH MPUPOIH] TTO3U PYK 1 3a1100IraTH BUHUKHEHHIO TPaBM, TaKUX SIK
CHUHJIPOM KapraiabHOTo KaHany. KiaBiaTypa moBuHHa OyTH po3MillieHa Ha
PIBH1 HWKHBOI YACTUHH MEPEAIUIIYYS, a MUILIKA - B 3pYYHOMY MOJIOKEHHI,
1100 YHUKHYTH HAIMIPHOTO HANPY>XEHHS 3am'siCTSI.

4) OcsiTiieHHs Ta nrym: [IpaBuiibHE OCBITJICHHS PUMIIIEHHS Ty)KE BOKIHBE JUIS
3ano0iraHHs 3MOPIIIKaM, BTpaTH 30py Ta 3arajibHOi BTOMU. PEKOMEHTyeThCs
BUKOPHCTOBYBATH MPUPOAHE a00 MTYIHE OCBITICHHS, SIKE HE BUKIIUKAE
OJIMCKITaHHS Ha eKpaHi MOHITOpa. KpiM Toro, BaxxJinBO 3a0€3M€UYUTH HU3bKHI
PIBEHb IIyMY, OCKUTbKH HaJAMIPHUM IITyM MOKE 3aBakaTH KOHIICHTpaIIii Ta
M1JBUIIYBaTH CTPEC MpaI[iBHUKA.

5) Iay3u i po3Tspkku: BakuBo HarajyBaTH mpaliBHUKaM PO HEOOX1THICTh
peryJsipHUX nay3 i GI3UYHUX BIpaB, 100 MONEPEIUTH 3aTATHEHHS Ta
HarpykeHHs M's131B. KopoTki mepepBr MOKYTh MOKPAILIUTHA KPOBOOOIT, 3HATH
HaIpyTy Ta MOKPAIIUTH (POKYCYBaHHS.

Epronomiunumii nu3aitH po604oro micus A0MoMarae 3MEHIIUTH PU3UK TPaBM,

MOB'A3aHUX 3 HEMPABWJILHUMH pyXaMu a00 MO3UIlisMHU Tija. OnTUMalibHa OpTraHi3alis
po0OOYOro MiCIIsl MOYKE YHHUKHYTH HaJMIPHOTO HaIPYy>KEHHSI M'sI31B, TUCKOMQOPTY 200

HEMPUEMHOCTEMH, 1[0 MOXKYTh MPU3BECTH JI0 TIOMIKOKEHHS M's31B, KICTOK a00 CYTJIO0iB.

3a Bpery/ItoBaHHS CTaHAAPTIB €ProHOMIKHA POOOYOTO MICIIS CUISYH BIJIMOBIIAE —
JCTY 8604:2015 Muzaiin i epronomika [20]. Poboue miciie 11t BUKOHAHHS POOIT y

MOJIOKEHH1 CUISTYU. 3arajbHi eproHOMIYHI BUMOTH.

3r1IHO BUINE3raJaHOT0 HOPMATUBHOTO aKTy IJI0IIA KaOlHETy, B AIKOMY Oy/ie
MPOXOAUTU POoOOTa MOBUHHA OyTH HE MeHII 6 M?, a 00’eMm He MeHI 24 M. [{s
BHYTPIIIHHOI 0OPOOKH IPUMIIIICHHS TOBUHHI BUKOPUCTOBYBATUCS JU(DY3HO-BITONBHI
Martepianu 3 koediientamMmu BigouTTs st creni — 0,7-0,8; ast crin — 0,5-0,6; mis

miiora — 0,3-0,5.
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KoHcTpykitis po60o4oro cTory MOBHHHA 3a0€3MeYyBaTH ONTUMAIbHE PO3MIIIICHHS
Ha po0OUiii MOBEPXHI BUKOPUCTOBYBAHOTO 00aiHaHHs. KOHCTpYKITis Kpiciia MOBUHHA
3a0e3MnedyBaTu MiITPUMKY PaIioOHaIbLHOT po00U0T MO3H i Yac poOOTH 3 Bijeo-
nucruieitaum TepmidanioM (Jam BJT) 1 [IEOM, 103BosisiTH 3MiHIOBATH 1103y 3 METOIO
3HIDKCHHSI CTATUYHOTO HAIPYXEHHS M's31B ITUHHO-TJIEYOBOT 00JIaCT 1 CIIMHA IS

IONIEPEIKEHHS PO3BUTKY BTOMH IPALFOIOYOTO.

[ToBepxHs cUAIHHS, CIIMHKYU Ta 1HIIHUX €JIEMEHTIB CTLIbIA (Kpiciia) MOBUHHA OyTH
HAIIBM'SIKOI0, 3 TIOKPUTTSIM, 110 HE €JIEKTPU3YETHCS, HECIIU3bKE Ta MOBITPOHETIPOHUKHE,

110 3a0e3mneuye JIeTKe OYUIICHHS BiJ] 3a0pyJHEHHSI.

Bucora po0o4oi MoBepXHi CTOMY, 32 BIICYTHOCTI MOKJIMBOCTI 1i pEeryJIFOBaHHS
NOBHHHA cKyafgaT 725 mm. PoO60oumii cTis1 MIOBUHEH MaTH MPOCTIP JJIsl HIT' BUCOTOIO HE
MeHne 600 MM, mupuHoto — He MeHie 500 MM, He MeHIe 450 MM B IIIMOMHY Ha piBH1
KOJIIH 1 Ha PIBHI NPOCTATHYTOI HOTU — HEe MeHIe 650 mM. Poboue miciie Mae OyTu
o0JaiHaHe MiICTaBKOIO JUIsl HIT, Ma€ MHUpUHY He MeHIe 300 MM, TTMOMHY HE MEHILEe
400 MM, perysroBaHHA 1O BUCOTI B Mexax 150 MM 3a KyTOM Haxuily OMOPHOI MOBEPXHI1

nijgcTaBku 110 20 rpaaycis.

Biacrans Big oueit kopuctyBaua 10 ekpany auciuies Mae craHoButy 500-700 mwm.
Kyt 30py 10-20°, anie He O1nbie 40°; KyT MiXK BEPXHIM KpPaeM JIUCILIES 1 pIBHEM Oouei
KOpPUCTYBaua Ma€ cCTaHOBUTHU He MeHIe 10°. Kpamum € po3TanryBaHHsI €KpaHy
NEePHEeHANKYIIAPHO JI0 JIiHIT 30py KopucTyBada. Po6oul MicCIis 10 BiTHOIICHHIO J10
CBITJIOBUX IPOPI3iB MOBUHHI PO3TALIOBYBATHCS HE OJMX4Ye 3 M Tak, 11100 NpUpOIHE
CBITJIO MMaj1ajio 300Ky, mepeBaxHo 31iBa. OCBITICHICTh TAKOX BIUIMBAE HA CTAH 3I0POB'S

1 TIpare31aTHICTh JTIOAUHHU.

VY Bianosignocti 31 JIBH B.2.5-28:2018[8] BcTaHOBIICHI HACTYITHI BUMOTH JI0

OCBITJICHOCTI:
JIJIsI IITY9HOTO OCBITJICHHS:

- Kowm0inoBane ocBiTiIeHHS — OCBITIICHICTH 1500 JIK;

- 3arajgpHe OCBITJIEHHS — OocBiTIIeHICTh 400 JIK.
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JUJ1s IpUPOTHOTO OCBITIICHHS:

Bepxne a0 koMOiHOBaHE OCBITIICHHS — KOS(IIIEHT MPUPOTHOT OCBITICHOCTI
(mam KIIO) 10%,;

biune ociTienns — KI1O 3.5%.

JIJ1st CyMIIIIeHOTO OCBITJICHHS:

Bepxne a6o xomOiHoBaHe ocBiTieHHs — KI1O 3-6%;

biune ocBiTiienns — KI1O 1.1-2%.
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BMCHOBKHA

VY aumiomMH1 poOOTI OMUCAHO MPOIEC PO3POOKH BEO — 3aCTOCYHKY 3 JOTIOMOTI'OIO
texHosoriit ASP.NET Web Api ta Angualar. IIpoBeneHo aHami3 mpeaMeTHOT 00JIaCTi.
bynmu mnpoaHamizoBaHi KOHKYpPEHTH, iX TIepeBard Ta HEIOJIKH, SKi CIyTyBaId
MIPUKJIAJIOM JiJ1s1 TOOYI0BH OCBITHBOI 1utatdopmu. I1ix yac BUKOHaHHS KBami(iKaIiiHoi
poOoTH OyJl0 MOCHTIHKEHO METOAW Ta IHCTPYMEHTH Il PO3POOKH CydacHHX Spa

3aCTOCYHKIB.

byno chopmoBaHo mojenb cucteMu, fika ckiajganacs 3 (OpMyBaHHS BHUMOT,
ONHCY CYTHOCTEH, JlarpaM BHKOPHUCTaHHA Ta B3aeMoaii kiaciB. lle mgo3Bonmiio

BU3HAYWTHU IUISIXU B3aEMO/I11 KOMITOHEHTIB Ta (DYHKITIOHAJBHI TOTPEON 3aCTOCYHKY.

Hactynmaum kpokom Oyiia po3poOka J0/aTKy, peasizailis KiaciB Ta iHTepdencis,
noOyoBa iHTepdeiicy kopucryBada. Takox mig gyac po3poOku Oyiu peasizoBaHi IOHIT-
tectu. B pe3ynbraTi OyB po3po0ieHUN 3aCTOCYHOK, SIKUM 3abesneuye HaaidHUM Ta
3pydHMi crmoci0 11 BENIEHHS HaBYAJIBHOTO TMpoIlecy oOHnaiH. bymo mpoBeneHo
TECTYBaHHS MPOTrPaMH, MEPEBIPEHO pOOOTY OJAATKY Ta BIAMOBIAHICTH 10 BU3HAUYCHHUX

BHMOT.

B pesynbraTi BUkoHaHHs kBajidikaiiiinoi podotu OakanaBpa 0ysio po3po0JIeHO
Ta TPOTECTOBAHO OCBITHIO matdopmy, modyaoBaHy Ha ocHOBI TexHosorii ASP.NET
Core 3 monomororo (peiimpopky Angular. 3acToCyHOK ITIJIKOM BiIIOBITA€ BKA3aHOMY

3aBJaHHIO Ta CHOPMOBAHUM BUMOTaM.
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CIIMCOK BUKOPUCTAHUX JIXKEPEJI

HoBi 3nanHs - Bxig Ha caidlt - EIeKTpoHHI IIOJACHHUKH Ta KypHAJIA 3
MOKJIMBOCTAMM JUCTaHIliiHOTO HaBuaHHA [Enextponnuii pecypc] — Pexum
JOCTYIyY JI0 pecypcey: https://nz.ua/.

Overview of ASP.NET Core [Enextponnuii pecypc] / D. Roth, R. Anderson, S.

Luttin. — 2022. — Pexxum moctymy 1o pecypey: https://learn.microsoft.com/en-

us/aspnet/core/introduction-to-aspnet-core?view=aspnetcore-7.0.

Angular (web framework) [Enextponnuit pecypc] — Pexxum goctymy 10 pecypey:
https://en.wikipedia.org/wiki/Angular_(web_framework).

MeTtonosoris po3poOku mporpamMHoro 3ade3nedeHHs [EnekTponHuit pecype| —
Pexxum JOCTYITy pi (o) pecypcey:

https://uk.wikipedia.org/wiki/MeTo100Tisl_pO3pOOKH_MPOTrPaMHOTo _3ade3nedcH

Hsl.

CQRS pattern [Enextponnuii pecypc] — Pexum goctymy m0 pecypcy:

https://learn.microsoft.com/en-us/azure/architecture/patterns/cars.

Illich O. Mucrentso toHiT-TectyBanHs B .NET [Enexkrponnmii pecypc] / Oles

Illich — Pexxum noctymy 10 pecypcy: https://dou.ua/forums/topic/40477/.
bepestok O. B. besneka xuttenisuibhocti / O. B. bepestok, M. C. Jlemernies. —
Bingnmig: BHTY, 2011.

['puban B. I'. Oxopona npari / B. I'. I'puban, O. B. Heroguenko. — Kuig: Ilentp
ya00Boi mitepatypu, 2009.


https://learn.microsoft.com/en-us/aspnet/core/introduction-to-aspnet-core?view=aspnetcore-7.0
https://learn.microsoft.com/en-us/aspnet/core/introduction-to-aspnet-core?view=aspnetcore-7.0
https://uk.wikipedia.org/wiki/Методологія_розробки_програмного_забезпечення
https://uk.wikipedia.org/wiki/Методологія_розробки_програмного_забезпечення
https://learn.microsoft.com/en-us/azure/architecture/patterns/cqrs
https://dou.ua/forums/topic/40477/

JIOJATKU
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JIOJIATOK A

JlictuHT KOy pOo3p00IIeHOT IpOoTrpaMu

var builder = WebApplication.CreateBuilder (args):;

builder.Services.AddAutoMapper (config =>
{
config.AddProfile (new AssemblyMappingProfile (Assembly.GetExecutingAssembly()))
config.AddProfile (new AssemblyMappingProfile (typeof (IAppDbContext) .Assembly)) ;
})

builder.Services.AddApplication () ;
builder.Services.AddPersistence (builder.Configuration);

builder.Services.AddIdentity<AppUser, IdentityRole> (options =>

{
options.SignIn.RequireConfirmedAccount = true;
options.Password.RequireDigit = true;
options.Password.Requirelowercase = true;
options.Password.RequireUppercase = true;
options.Password.RequireNonAlphanumeric = true;
options.Password.RequiredLength = 8§;

}) .AddEntityFrameworkStores<AppDbContext> () ;

builder.Services.AddAuthentication (opt =>
{
opt.DefaultAuthenticateScheme = JwtBearerDefaults.AuthenticationScheme;
opt.DefaultChallengeScheme = JwtBearerDefaults.AuthenticationScheme;
}) .AddJwtBearer (options =>
{
options.TokenValidationParameters = new TokenValidationParameters
{
RequireExpirationTime = true,
ValidateIssuer = true,
ValidateAudience = true,
ValidatelLifetime = true,
ValidateIssuerSigningKey = true,
ValidIssuer = builder.Configuration["JwtSettings:Issuer"],
ValidAudience = builder.Configuration["JwtSettings:Audience"],
IssuerSigningKey = new
SymmetricSecurityKey (Encoding.UTF8.GetBytes (builder.Configuration["JwtSettings:Security
Key"1))
b7
1)

builder.Services.AddControllers () .AddJsonOptions (options =>
{
options.JsonSerializerOptions.WriteIndented = true;
1)
builder.Services.AddEndpointsApiExplorer () ;

builder.Services.AddCors (options => {
options.AddPolicy ("AllowAll", policy =>
{
policy.AllowAnyHeader () ;
policy.AllowAnyMethod() ;
policy.AllowAnyOrigin () ;
1)
1)



builder.Services.AddScoped<JwtHandler> () ;
builder.Services.AddScoped<IAccountService, AccountService>();
builder.Services.AddScoped<IUserService, UserService>();
builder.Services.AddScoped<ITokenService, TokenService>();

var app = builder.Build();

using (var scope = app.Services.CreateScope())

{

var serviceProvider = scope.ServiceProvider;
try
{

var context = serviceProvider.GetRequiredService<AppDbContext> () ;

DbInitializer.Initialize (context);
}
catch (Exception exception)
{
}

app.UseCustomExceptionHandler () ;
app.UseRouting () ;
app.UseHttpsRedirection () ;

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

app.UseCors ("AllowAll") ;
app.MapControllers () ;
app.Run();

public class NewsController : BaseController

{

private readonly IMapper mapper;
public NewsController (IMapper mapper) => mapper = mapper;

[HttpGet]
public async Task<ActionResult<NewsListVm>> GetAll (Guid id)
{

var query = new GetNewsListQuery

{

Id = id

}i

var vm = await Mediator.Send(query) ;

return Ok (vm) ;

}

[HttpGet ("{id}") ]
public async Task<ActionResult<NewsDetailsVm>> Get (Guid id)
{
var query = new GetNewsDetailsQuery
{
UserEmail = UserEmail,
Id = id
}i
var vm = await Mediator.Send(query);
return Ok (vm) ;

[HttpPost]
public async Task<ActionResult<Guid>> Create ([FromBody] CreateNewsDto
createNewsDto)
{
var command = mapper.Map<CreateNewsCommand> (createNewsDto) ;

command.UserEmail = UserEmail;
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var newsId = await Mediator.Send (command) ;
return Ok (newsId);

}

[HttpPut]
public async Task<IActionResult> Update ([FromBody] UpdateNewsDto
{
var command = mapper.Map<UpdateNewsCommand> (updateNewsDto) ;
command.UserEmail = UserEmail;

await Mediator.Send (command) ;
return NoContent ();

}

[HttpDelete (" {id}") ]
public async Task<IActionResult> Delete (Guid id)
{
var command = new DeleteNewsCommand
{
Id = id,
UserEmail = UserEmail
}i
await Mediator.Send (command) ;
return NoContent ();

}

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

private readonly ITokenService tokenService;

public TokenController (ITokenService tokenService)
{
_tokenService = tokenService;

}

/// <summary>

/// Get Token (Email, Password)

/// </summary>

/// <param name="model"></param>

/// <returns>Status 200 OK</returns>

[HttpPost ("Login™) ]

public async Task<ActionResult> Login (TokenRequest model)

{
var response = await tokenService.LoginAsync (model) ;
return Ok (response);

}

public class UserController : BaseController
{

private readonly IUserService userService;

public UserController (IUserService userService)
{
_userService = userService;

}

/// <summary>

/// Get Users Details

/// </summary>

/// <returns>Status 200 OK</returns>
[AllowAnonymous]

[HttpGet ("GetAll") ]

public async Task<IActionResult> GetAll()
{
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var users = awalt userService.GetAllAsync();
return Ok (users);

}

/// <summary>

/// Get User By Id

/// </summary>

/// <param name="id"></param>

/// <returns>Status 200 OK</returns>

[HttpGet ("Get/{1id}") ]

public async Task<IActionResult> GetById(string id)

{
var user = await userService.GetByIdAsync (id);
return Ok (user) ;

}

[Authorize]

[HttpGet ("GetProfile™) ]

public async Task<IActionResult> GetProfile()

{
var user = awailt userService.GetByEmailAsync (UserEmail);
return Ok (user) ;

}

/// <summary>
/// Register a User
/// </summary>
/// <param name="request"></param>
/// <returns>Status 200 OK</returns>
[AllowAnonymous]
[HttpPost ("Register") ]
public async Task<IActionResult> RegisterAsync (RegisterRequest request)
{
return Ok (await userService.RegisterAsync(request));
}
}
[Route ("api/[controller]™)]
public class CourseController : BaseController
{
private readonly IMapper _mapper;
public CourseController (IMapper mapper)
{
_mapper = mapper;

}

[HttpGet ("GetAll") ]
public async Task<ActionResult<CourseListVm>> GetAll ()
{

var query = new GetCourselListQuery();

var vm = await Mediator.Send(query) ;

return Ok (vm) ;
}
[HttpGet ("GetUserAll") ]
public async Task<ActionResult<UserCourselListVm>> GetUserAll ()
{

var query = new GetUserCourselListQuery ()

{

UserEmail = this.UserEmail

}i

var vm = await Mediator.Send(query) ;

return Ok (vm) ;

}

[HttpGet ("Get/{id}") ]
public async Task<ActionResult<CourseDetailsVm>> Get (Guid id)
{

var query = new GetCourseDetailsQuery



}

UserEmail = this.UserEmail,

Id = id
}i
var vm = await Mediator.Send(query);
return Ok (vm) ;

[HttpPost ("Create") ]

public async Task<ActionResult<Guid>> Create (CreateCourseDto createCourseDto)

{
var command = mapper.Map<CreateCourseCommand> (createCourseDto) ;
command.UserEmail = UserEmail;
var courseld = await Mediator.Send (command) ;
return Ok (courseld);

[HttpPut]
public async Task<IActionResult> Update (UpdateCourseDto updateCourseDto)
{
var command = mapper.Map<UpdateCourseCommand> (updateCourseDto) ;
command.OwnerEmail = UserEmail;
awailt Mediator.Send (command) ;
return NoContent () ;

[HttpDelete (" {id}") ]
public async Task<IActionResult> Delete (Guid id)
{
var command = new DeleteCourseCommand
{
Id = id,
UserEmail = UserEmail
}i
awailt Mediator.Send (command) ;
return NoContent ();

[ApiController]
[Route ("api/[controller]/[action]")]
public abstract class BaseController : ControllerBase

{

private IMediator mediator;
protected IMediator Mediator => mediator ?7?=

HttpContext.RequestServices.GetService<IMediator>();

internal string UserEmail => !User.Identity.IsAuthenticated ? string.Empty

User.FindFirst (ClaimTypes.Name) .Value;

}

public class AccountController : BaseController

{

private readonly IAccountService _accountService;

public AccountController (IAccountService accountService)

{

_accountService = accountService;

/// <summary>

/// Update Profile

/// </summary>

/// <param name="model"></param>

/// <returns>Status 200 OK</returns>

[HttpPut ("UpdateProfile")]

public async Task<ActionResult> UpdateProfile (UpdateProfileRequest model)
{

65

var response = await _accountService.UpdateProfileAsync (model, UserEmail);
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return Ok (response);

}

/// <summary>

/// Change Password

/// </summary>

/// <param name="model"></param>

/// <returns>Status 200 OK</returns>

[HttpPut ("ChangePassword") ]

public async Task<ActionResult> ChangePassword (ChangePasswordRequest model)

{
var response = awalit accountService.ChangePasswordAsync (model, UserEmail);
return Ok (response);

public class AccountService : IAccountService

{

private readonly UserManager<AppUser> userManager;
private readonly SignInManager<AppUser> signInManager;

public AccountService (UserManager<AppUser> userManager, SignInManager<AppUser>
signInManager)

{
_userManager = userManager;
_signInManager = signInManager;

public async Task<ResultResponse> ChangePasswordAsync (ChangePasswordRequest
request, string userEmail)

{

var user = await userManager.FindByNameAsync (userEmail) ;
if (user == null)
{

return new ResultResponse

{
Code = HttpStatusCode.NotFound,

Message = "User not found"
}i
}
var result = await userManager.ChangePasswordAsync (user, request.Password,
request.NewPassword) ;
string msg = "Errors: ";

foreach(var error in result.Errors.Select(e => e.Description.ToString()))

{

msg = string.Concat (msg, error);

}

return result.Succeeded ? new ResultResponse { Code = HttpStatusCode.OK,
Message = "Password was changed" }
new ResultResponse { Code = HttpStatusCode.BadRequest, Message = msg };

}

public async Task<ResultResponse> UpdateProfileAsync (UpdateProfileRequest
request, string userEmail)

{
if (!string.IsNullOrWhiteSpace (request.PhoneNumber))

{

var userWithSamePhone = await userManager.Users.FirstOrDefaultAsync (u
=> u.PhoneNumber == request.PhoneNumber) ;
if (userWithSamePhone != null && userWithSamePhone.Email != userEmail)

{
return new ResultResponse { Code = HttpStatusCode.BadRequest,

Message = string.Format ("User with {0} phone number already exists",
request.PhoneNumber) };
}
}

var user = await userManager.FindByNameAsync (userEmail) ;
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if (user == null)

{
return new ResultResponse { Code = HttpStatusCode.NotFound, Message =

"User not found" };

}

user.FirstName = request.FirstName;
user.LastName = request.LastName;
user.SurName = request.SurName;
user.Bio = request.Bio;
var phoneNumber = await userManager.GetPhoneNumberAsync (user);
if (request.PhoneNumber != phoneNumber)
{
var setPhoneResult = await userManager.SetPhoneNumberAsync (user,

request.PhoneNumber) ;

}

var result = await userManager.UpdateAsync (user);

string msg = "Errors: ";

foreach (var error in result.Errors.Select (e => e.Description.ToString()))

{

msg = string.Concat (msg, error);
}
await signInManager.RefreshSignInAsync (user);
return result.Succeeded ? new ResultResponse { Code = HttpStatusCode.OK,
Message = "Profile was updated" }
new ResultResponse { Code = HttpStatusCode.BadRequest, Message = msg };
}
}
public class JwtHandler
{

private readonly IConfiguration configuration;
private readonly UserManager<AppUser> userManager;

public JwtHandler (IConfiguration configuration, UserManager<AppUser>
userManager)

{

_configuration = configuration;
_userManager = userManager;

public async Task<JwtSecurityToken> GetTokenAsync (AppUser user)
{

var jwtOptions = new JwtSecurityToken (
issuer: configuration["JwtSettings:Issuer"],
audience: configuration["JwtSettings:Audience"],
claims: await GetClaimsAsync (user),
expires:

DateTime.Now.AddMinutes (Convert.ToDouble ( configuration["JwtSettings:ExpirationTimeInMi

nutes"])),
signingCredentials: GetSigningCredentials());

return jwtOptions;

private SigningCredentials GetSigningCredentials ()
{

var key =
Encoding.UTF8.GetBytes ( _configuration["JwtSettings:SecurityKey"]);
var secret = new SymmetricSecurityKey (key);

return new SigningCredentials (secret, SecurityAlgorithms.HmacSha256) ;

private async Task<List<Claim>> GetClaimsAsync (AppUser user)

{

var claims = new List<Claim>

{
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new Claim(ClaimTypes.Name, user.Email)
}i
foreach(var role in await _userManager.GetRolesAsync (user))
{

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

}

return claims;

public class TokenService : ITokenService
{
private readonly UserManager<AppUser> userManager;
private readonly SignInManager<AppUser> signInManager;
private readonly JwtHandler jwtHandler;

public TokenService (UserManager<AppUser> userManager, SignInManager<AppUser>
signInManager, JwtHandler jwtHandler)
{
_userManager = userManager;
_signInManager = signInManager;
_JjwtHandler = jwtHandler;

public async Task<ResultResponse<string>> LoginAsync (TokenRequest request)
{
var user = await userManager.FindByNameAsync (request.Email);
if (user == null)
{
return new ResultResponse<string>
{
Code = HttpStatusCode.NotFound,
Message = string.Concat ($"User with {0} email not found",
request.Email)
}i
}
var passwordvValid = await userManager.CheckPasswordAsync (user,
request.Password) ;
if (!passwordvalid)
{

return new ResultResponse<string>

{
Code = HttpStatusCode.BadRequest,

Message = "Invalid password"
}i
}
var secToken = await jwtHandler.GetTokenAsync (user);
var jwt = new JwtSecurityTokenHandler () .WriteToken (secToken);

return new ResultResponse<string>

{
Code = HttpStatusCode.OK,

Message = "Login successful",
Data = jwt
b7
}
}
public class UserService : IUserService

{

private readonly UserManager<AppUser> userManager;

public UserService (UserManager<AppUser> userManager
)

{

_userManager = userManager;

}
public async Task<ResultResponse<List<UserResponse>>> GetAllAsync ()
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var users = awalt _userManager.Users.ToListAsync();
var result = new List<UserResponse>();
foreach ( var user in users )
{
var res = new UserResponse

{
Id = user.Id,
Email = user.Email,
FirstName = user.FirstName,
LastName = user.LastName,
SurName = user.SurName,
Bio = user.Bio,
PhoneNumber = user.PhoneNumber
}i
result.Add (res) ;
}
var response = new ResultResponse<List<UserResponse>> ()

{

Code
Data

HttpStatusCode.OK,
result

}i

return response;

public async Task<ResultResponse<UserResponse>> GetByIdAsync (string userId)
{
var user = await userManager.FindByIdAsync (userId);
if ( user == null )
{
return new ResultResponse<UserResponse> {
Code = HttpStatusCode.NotFound,
Message = "User not found"

b7
var result = new UserResponse

Id = user.Id,

Email = user.Email,

FirstName = user.FirstName,

LastName = user.LastName,

SurName = user.SurName,

Bio = user.Bio,

PhoneNumber = user.PhoneNumber
}i

var response = new ResultResponse<UserResponse>

Code
Data

HttpStatusCode.OK,
result

}i

return response;

public async Task<ResultResponse<UserResponse>> GetByEmailAsync (string
userEmail)
{
var user = awailt userManager.FindByNameAsync (userEmail) ;
if (user == null)
{
return new ResultResponse<UserResponse>
{
Code = HttpStatusCode.NotFound,
Message = "User not found"
}i
}

var result = new UserResponse



}i

var

}i
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Id = user.Id,

Email = user.Email,

FirstName = user.FirstName,
LastName = user.LastName,
SurName = user.SurName,

Bio = user.Bio,

PhoneNumber = user.PhoneNumber

response = new ResultResponse<UserResponse>

Code = HttpStatusCode.OK,
Data = result

return response;

public async Task<ResultResponse> RegisterAsync (RegisterRequest request)

{

if(!string.IsNullOrEmpty (request.PhoneNumber)) {

var userWithSamePhone = await userManager.Users.FirstOrDefaultAsync (u
=> u.PhoneNumber == request.PhoneNumber) ;
if (userWithSamePhone != null)

{
return new ResultResponse { Code = HttpStatusCode.BadRequest,

Message = string.Format ($"Phone number {0} is already taken", request.PhoneNumber) };
}
}
var userWithSameEmail = await userManager.FindByNameAsync (request.Email);
if (userWithSameEmail == null)

{

}

var user = new AppUser

{
Email = request.Email,
FirstName = request.FirstName,
LastName = request.LastName,
SurName = request.SurName,
UserName = request.Email,
PhoneNumber = request.PhoneNumber,
EmailConfirmed = true

b7
var result = await userManager.CreateAsync(user, request.Password);

if (result.Succeeded)
{
return new ResultResponse
{
Code = HttpStatusCode.OK,
Message = string.Format ("User {0} registered.!", user.UserName)
}i
}
else
{
return new ResultResponse
{
Code = HttpStatusCode.BadRequest,
Message = result.Errors.ToString()

b

else

{

return new ResultResponse { Code = HttpStatusCode.BadRequest, Message =

string.Format ("Email {0} is already taken", request.Email) };

}



{

"DbConnection": "Server=DESKTOP-NV482SM\\KWOTEFOX; Database=SchoolKy;User

Id=kwotefox;Password=nimdad4321;Integrated
Security=False;MultipleActiveResultSets=True;TrustServerCertificate=True",

}

"MailConfiguration": {
"From": "infol@gmail.com",
"Host": "smtp.ethereal.email",
"Port": 587,
"UserName": "adaline.pfkfjglethereal.email”,
"Password": "jdsdjg831",
"DisplayName": "Kwotefox"
bo
"Logging": {
"LogLevel": {

"Default": "Information",
"Microsoft.AspNetCore": "Warning"
}
bo
"AllowedHosts": "*",
"JwtSettings": {
"SecurityKey": "MyVeryOwnSecurityKeyNimda4321",
"Issuer": "SchoolKy",
"Audience": "https://localhost:4200",
"ExpirationTimeInMinutes": 60

}

using Microsoft.AspNetCore.Identity;

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

using SchoolKy.Application.Interfaces;

using SchoolKy.Domain;

using SchoolKy.Persistence.EntityTypeConfigurations;

namespace SchoolKy.Persistence

{

public class AppDbbContext : IdentityDbContext<AppUser>, IAppDbContext
{

public DbSet<Course> Courses { get; set; }

public DbSet<News> News { get; set; }

public AppDbContext (DbContextOptions<AppDbContext> options) : base (options)

protected override void OnModelCreating (ModelBuilder modelBuilder)

{

base.OnModelCreating (modelBuilder) ;
modelBuilder.ApplyConfiguration(new NewsConfiguration());

modelBuilder.ApplyConfiguration (new CourseConfiguration());
string ADMIN ID = "AG6BB65BB-5AC2-4AFA-8A28-2616F675B821";
string ROLE ID = "A6BB65BB-5AC2-4AFA-8A28-2616F675B823";

//seed admin role
modelBuilder.Entity<IdentityRole> () .HasData (new IdentityRole
{

Name = "SuperAdmin",

NormalizedName = "SUPERADMIN",

Id = ROLE_ID,

ConcurrencyStamp = ROLE ID
1) ;

//create user
var appUser = new AppUser

{
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Id = ADMIN 1ID,

Email = "schoolkyadmin@gmail.com",

EmailConfirmed = true,

FirstName = "OnexcaHzp",

SurName = "Auzmpimosuu",

LastName = "Komanbuyk",

UserName = "schoolkyadmin@gmail.com",

Bio = "Ammin nmatdopmu',

NormalizedUserName = "SCHOOLKYADMIN@GMAIL.COM"
}i

//set user password
PasswordHasher<AppUser> ph = new PasswordHasher<AppUser>();
appUser.PasswordHash = ph.HashPassword (appUser, "nimda4321");

//seed user
modelBuilder.Entity<AppUser> () .HasData (appUser) ;

//set user role to admin
modelBuilder.Entity<IdentityUserRole<string>> () .HasData (new

IdentityUserRole<string>

}

{
RoleId

UserId

ROLE_1ID,
ADMIN ID

});

modelBuilder.Entity<Course> () .HasData (new Course
{
Id = Guid.NewGuid(),
Name = "9 English",
Description = "English course for 9 class",
OwnerEmail = appUser.Email,

public class CreateCourseCommand : IRequest<Guid>

{

public string UserEmail { get; set; }
public string Name { get; set; }
public string Description { get; set; }

}

public class CreateCourseCommandHandler

{

private readonly IAppDbContext appDbContext;

IRequestHandler<CreateCourseCommand, Guid>
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public CreateCourseCommandHandler (IAppDbContext appDbContext) => appDbContext
= appDbContext;

public async Task<Guid> Handle (CreateCourseCommand request, CancellationToken
cancellationToken)

{

var course = new Course

{
OwnerEmail = request.UserEmail,
Name = request.Name,
Description = request.Description,

Id = Guid.NewGuid/()
b

await appDbContext.Courses.AddAsync (course, cancellationToken);

await appDbContext.SaveChangesAsync (cancellationToken) ;
return course.Id;



public class CreateCourseCommandValidator : AbstractValidator<CreateCourseCommand>
{
public CreateCourseCommandValidator () {
RuleFor (createNewsCommand =>
createNewsCommand.Name) .NotEmpty () .MaximumLength (250) ;
RuleFor (createNewsCommand =>
createNewsCommand.UserEmail) .NotEqual (string.Empty) ;
}
}
public class DeleteCourseCommand : IRequest
{
public string UserEmail { get; set; }
public Guid Id { get; set; }
}

public class DeleteCourseCommandHandler : IRequestHandler<DeleteCourseCommand>
{
private readonly IAppDbContext appDbContext;
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public DeleteCourseCommandHandler (IAppDbContext appDbContext) => appDbContext

= appDbContext;

public async Task Handle (DeleteCourseCommand command, CancellationToken
cancellationToken)
{
var entity = await _appDbContext.Courses.FindAsync (new object[] {
command.Id }, cancellationToken);

if (entity == null || entity.OwnerEmail != command.UserEmail)
{
throw new NotFoundException (nameof (News), command.Id);

}

_appDbContext.Courses.Remove (entity);
await appDbContext.SaveChangesAsync (cancellationToken);

}

public class DeleteCourseCommandValidator : AbstractValidator<DeleteCourseCommand>
{
public DeleteCourseCommandValidator () {
RuleFor (deleteNewsCommand => deleteNewsCommand.Id) .NotEqual (Guid.Empty) ;
RuleFor (deleteNewsCommand =>
deleteNewsCommand.UserEmail) .NotEqual (string.Empty) ;
}
}
public class UpdateCourseCommand : IRequest
{
public Guid Id { get; set; }
public string OwnerEmail { get; set; }
public string Name { get; set; }
public string Description { get; set; }

public class UpdateCourseCommandHandler : IRequestHandler<UpdateCourseCommand>
{
private readonly IAppDbContext appDbContext;

public UpdateCourseCommandHandler (IAppDbContext appDbContext) => appDbContext

= appDbContext;

public async Task Handle (UpdateCourseCommand command, CancellationToken
cancellationToken) {
var entity = await appDbContext.Courses.FirstOrDefaultAsync(c => c.Id
command.Id, cancellationToken);

if (entity == null || entity.OwnerEmail != command.OwnerEmail) {



throw new NotFoundException (nameof (News), command.Id);

}

entity.Description = command.Description;
entity.Name = command.Name;

await appDbContext.SaveChangesAsync (cancellationToken) ;
return;

}

public class UpdateCourseCommandValidator : AbstractValidator<UpdateCourseCommand>
{
public UpdateCourseCommandValidator ()
{
RuleFor (updateNewsCommand => updateNewsCommand.Id) .NotEqual (Guid.Empty) ;
RuleFor (updateNewsCommand =>
updateNewsCommand.OwnerEmail) .NotEqual (string.Empty) ;
RuleFor (updateNewsCommand =>
updateNewsCommand.Name) .NotEmpty () .MaximumLength (250) ;
}
}

public class AppContextFactory
{
public static Guid CourseAId = Guid.NewGuid();
public static Guid CourseBId = Guid.NewGuid() ;
public static string UserAEmail = "UserAEmail@gmail.com";
public static string UserBEmail = "UserBEmail@gmail.com";

public static Guid NewsIdForDelete Guid.NewGuid() ;
public static Guid NewsIdForUpdate = Guid.NewGuid() ;

public static AppDbContext Create ()
{
var options = new DbContextOptionsBuilder<AppDbContext> ()
.UseInMemoryDatabase (Guid.NewGuid () .ToString())
.Options;

var context = new AppDbContext (options);

context.Courses.AddRange (
new Course
{
Id = CourseAld,
Name = "namel",
Description = "descrptionl",
OwnerEmail = UserAEmail

s

new Course

Id = CourseBId,

Name = "name2",

Description = "descrption2",
OwnerEmail = UserBEmail

)i

context.News.AddRange (

new News

{
CreationDate = DateTime.Today,
Details = "Detailsl",
EditDate = null,
Id = Guid.Parse ("A6BB65BB-5AC2-4AFA-8A28-2616F675B825"),
Title = "Titlel",
Courseld = CourseAld,



b
new News
{
CreationDate = DateTime.Today,
Details = "Details2",
EditDate = null,
Id = Guid.Parse ("909F7C29-891B-4BE1-8504-21F84F262084"),
Title = "Title2",
CourselId = CourseBId,

new News

CreationDate = DateTime.Today,
Details = "Details3",
EditDate = null,
Id = NewsIdForDelete,
Title = "Title3",
Courseld = CourseAId,
b

new News

CreationDate = DateTime.Today,
Details = "Details4d",
EditDate = null,
Id = NewsIdForUpdate,
Title = "Title4",
Courseld = CourseBId
)
context.SaveChanges() ;
return context;
}
public static void Destroy (AppDbContext context)
{
context.Database.EnsureDeleted() ;
context.Dispose() ;

}

public class CreateNewsCommandHandlerTests : TestCommandBase

{
[Fact]
public async Task CreateNewsCommandHandler Success ()

{

//Arrange

var handler = new CreateNewsCommandHandler (Context) ;
var newsName = "news name";

var newsDetails = "news details";

//Act

var newsId = await handler.Handle (
new CreateNewsCommand
{
Title = newsName,
Details = newsDetails,
Courseld = AppContextFactory.CourseAld,
UserEmail = AppContextFactory.UserAEmail
}, CancellationToken.None) ;

//Assert
Assert.NotNull (await Context.News.SingleOrDefaultAsync(n =>
n.Id == newsId && n.Title == newsName && n.Details == newsDetails));
}
}
public class DeleteNewsCommandHandlerTests : TestCommandBase

{
[Fact]



public async Task DeleteNewsCommandHandler Success ()
{
// Arrange
var handler = new DeleteNewsCommandHandler (Context) ;

// Act
await handler.Handle (new DeleteNewsCommand
{
Id = AppContextFactory.NewsIdForDelete,
UserEmail = AppContextFactory.UserAEmail
}, CancellationToken.None);

// Assert
Assert.Null (Context.News.SingleOrDefault (note =>
note.Id == AppContextFactory.NewsIdForDelete));
}
[Fact]

public async Task DeleteNewsCommandHandler FailOnWrongId()
{

// Arrange

var handler = new DeleteNewsCommandHandler (Context) ;

// Act
// Assert
await Assert.ThrowsAsync<NotFoundException>(async () =>
await handler.Handle (
new DeleteNewsCommand
{
Id = Guid.NewGuid(),
UserEmail = AppContextFactory.UserAEmail
b

CancellationToken.None)) ;

[Fact]
public async Task DeleteNewsCommandHandler FailOnWrongUserId()

{
// Arrange

var deleteHandler = new DeleteNewsCommandHandler (Context) ;
var createHandler = new CreateNewsCommandHandler (Context);

var newsId = awailt createHandler.Handle (

new CreateNewsCommand

{
Title = "NewsTitle",
Details = "Details",
UserEmail = AppContextFactory.UserAEmail,
Courseld = AppContextFactory.CourseAIld

}, CancellationToken.None) ;

// Act

// Assert
await Assert.ThrowsAsync<NotFoundException> (async () =>
await deleteHandler.Handle (
new DeleteNewsCommand
{
Id = newsId,
UserEmail = AppContextFactory.UserBEmail
}, CancellationToken.None));

}

public class UpdateNewsCommandHandlerTests : TestCommandBase
{
[Fact]
public async Task UpdateNewsCommandHandler Success ()
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// Arrange
var handler = new UpdateNewsCommandHandler (Context) ;
var updatedTitle = "new title";

// Act

await handler.Handle (new UpdateNewsCommand

{
Id = AppContextFactory.NewsIdForUpdate,
UserEmail = AppContextFactory.UserBEmail,
Title = updatedTitle

}, CancellationToken.None);

// Assert
Assert.NotNull (await Context.News.SingleOrDefaultAsync (note =>
note.Id == AppContextFactory.NewsIdForUpdate &&
note.Title == updatedTitle))
}
[Fact]

public async Task UpdateNewsCommandHandler FailOnWrongId()
{

// Arrange

var handler = new UpdateNewsCommandHandler (Context) ;

// Act
// Assert
await Assert.ThrowsAsync<NotFoundException>(async () =>
awailt handler.Handle (
new UpdateNewsCommand
{
Id = Guid.NewGuid(),
UserEmail = AppContextFactory.UserAEmail
by
CancellationToken.None)) ;

}

[Fact]
public async Task UpdateNewsCommandHandler FailOnWrongUserId()

{
// Arrange

var handler = new UpdateNewsCommandHandler (Context);

// Act

// Assert

await Assert.ThrowsAsync<NotFoundException>(async () =>

{
awailt handler.Handle (
new UpdateNewsCommand
{
Id = AppContextFactory.NewsIdForUpdate,
UserEmail = AppContextFactory.UserAEmail
by

CancellationToken.None) ;

@NgModule ({
declarations: [
AppComponent,
HomeComponent,
NavMenuComponent,
CoursesComponent,



LoginComponent,
RegisterComponent,
AccountEditComponent,
ChangePasswordComponent,
CourseComponent,
EditCourseComponent,
CreateCourseComponent,
1,
imports: [
BrowserModule,
HttpClientModule,
AppRoutingModule,
BrowserAnimationsModule,
AngularMaterialModule,
ReactiveFormsModule
]I
providers: [
{
provide: HTTP_INTERCEPTORS,
useClass: AuthInterceptor,
multi: true
}
1y
bootstrap: [AppComponent]
1)
export class AppModule { 1}

import { Component, OnInit } from '@angular/core';
import { AuthService } from './auth/auth.service';
@Component ({
selector: 'app-root',
templateUrl: './app.component.html',
styleUrls: ['./app.component.scss']
})
export class AppComponent implements OnInit {
title = 'SchoolKy';
constructor (private authService: AuthService) { }
ngOnInit () : void {
this.authService.init () ;

}

const routes: Routes = |

{ path: "', component: HomeComponent, pathMatch: 'full' },

{ path: 'courses', component: CoursesComponent },

{ path: 'login', component: LoginComponent },

{ path: 'registration', component: RegisterComponent },

{ path: 'account', component: AccountEditComponent 1},

{ path: 'change-password', component: ChangePasswordComponent
{ path: 'edit-course/:id', component: EditCourseComponent },
{ path: 'create-course', component: CreateCourseComponent 1},

1

@NgModule ({
imports: [RouterModule.forRoot (routes)],
exports: [RouterModule]

1)

export class AppRoutingModule { }

@NgModule ({
imports: [
MatButtonModule,
MatIconModule,
MatToolbarModule,
MatTableModule,
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MatPaginatorModule,
MatSortModule,
MatInputModule,
MatSelectModule,
MatCardModule

]I

exports: [
MatButtonModule,
MatIconModule,
MatToolbarModule,
MatTableModule,
MatPaginatorModule,
MatSortModule,
MatInputModule,
MatSelectModule,
MatCardModule

]

})

export class AngularMaterialModule { }

import { Injectable } from '@angular/core';
import {
HttpInterceptor, HttpRequest, HttpHandler, HttpEvent,
HttpErrorResponse
} from '@angular/common/http';
import { Router } from '@angular/router';
import { catchError, Observable, throwError } from 'rxjs';
import { AuthService } from './auth.service';
@Injectable ({
providedIn: 'root'
1)
export class AuthInterceptor implements HttpInterceptor {
constructor (
private authService: AuthService,
private router: Router) { }
intercept (req: HttpRequest<any>, next: HttpHandler) :
Observable<HttpEvent<any>> {
// get the auth token
var token = this.authService.getToken();
// 1f the token is present, clone the request
// replacing the original headers with the authorization
if (token) {
req = reqg.clone ({
setHeaders: {
Authorization: "Bearer S${token}’
}
});
}
// send the request to the next handler
return next.handle(req) .pipe (

catchError ((error) => {
// Perform logout on 401 - Unauthorized HTTP response errors
if (error instanceof HttpErrorResponse && error.status === 401)
this.authService.logout () ;
this.router.navigate(['login']);

}

return throwError (error);

import { Injectable } from '@angular/core';
import { HttpClient } from '@angular/common/http';
import { Observable, Subject, tap } from 'rxjs';
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import { environment } from './../../environments/environment';
import { LoginRequest } from './login-request';
import { LoginResult } from './login-result';

@Injectable ({
providedIn: 'root',
})

export class AuthService {
private tokenKey: string = "token";

private _authStatus = new Subject<boolean>();
public authStatus = this. authStatus.asObservable();

constructor (
protected http: HttpClient) {
}

isAuthenticated () : boolean {
return this.getToken() !== null;

}

getToken () : string | null {

return localStorage.getItem(this.tokenKey) ;
}

init () : void {
if (this.isAuthenticated())
this.setAuthStatus (true);
}

login(item: LoginRequest): Observable<LoginResult> {
var url = environment.baseUrl + "api/Token/Login";
return this.http.post<LoginResult>(url, item)
.pipe (tap(loginResult => {
if (loginResult.code == 200 && loginResult.data) {
localStorage.setItem(this.tokenKey, loginResult.data):;
this.setAuthStatus (true);

1)
}

logout () {
localStorage.removeltem(this.tokenKey) ;
this.setAuthStatus (false);

}

private setAuthStatus (isAuthenticated: boolean): void {
this. authStatus.next (isAuthenticated);
}
}

<div class="login">

<hl>Login</hl>
<form [formGroup]="form" (ngSubmit)="onSubmit ()">
<p>
<mat-error *nglf="loginResult && loginResult.code != 200">

<strong>ERROR</strong>: {{loginResult.message}}
</mat-error>
</p>
<mat-form-field>
<mat-label>Email:</mat-label>
<input matInput formControlName="email" required
placeholder="BBeniTs e-menn">
<mat-error *ngFor="let error of getErrors(form.get ('email')!,
"Email') ">
{{error}}



</mat-error>
</mat-form-field>
<mat-form-field>
<mat-label>laposb:</mat-label>

<input matInput type="password" formControlName="password" required

placeholder="BBeniTe napoJjp">

<mat-error *ngFor="let error of getErrors(form.get ('password')!,

'Password') ">
{{error}}
</mat-error>
</mat-form-field>
<div>
<button mat-flat-button color="primary"
type="submit">
YBinTH
</button>
<button mat-flat-button color="secondary"
[routerLink]="["/"]">
Hazan
</button>
</div>
</form>
</div>

import { Component, OnInit } from '@angular/core';
import { ActivatedRoute, Router } from '@angular/router';

import { FormGroup, FormControl, Validators, AbstractControl, AsyncValidatorFn
'@angular/forms';
import { BaseFormComponent } from '../base-form.component';
import { AuthService } from './auth.service';
import { LoginRequest } from './login-request';
import { LoginResult } from './login-result';
@Component ({
selector: 'app-login',
templateUrl: './login.component.html',
styleUrls: ['./login.component.scss']
})
export class LoginComponent
extends BaseFormComponent implements OnInit ({
title?: string;
loginResult?: LoginResult;
constructor (
private activatedRoute: ActivatedRoute,
private router: Router,
private authService: AuthService) {
super () ;
}
ngOnInit () {
this.form = new FormGroup ({
email: new FormControl('', Validators.required),
password: new FormControl ('', Validators.required)
1)
}
onSubmit () {
var loginRequest = <LoginRequest>{};
loginRequest.email = this.form.controls['email'].value;
loginRequest.password = this.form.controls['password'].value;

this.authService
.login (loginRequest)
.subscribe (result => {
console.log(result);
this.loginResult = result;

} from
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if

}
}roe

CcO

if

}
1)

(result.code == 200) {
this.router.navigate (["/"]);

rror => {

nsole.log(error);
(error.status == 401) {
this.loginResult = error.error;

JIOJIATOK B

Jluck 3 po3po0IICHOIO MPOTPAMOFO

82



