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O0’exkT nocaimxkeHHsi — BeO-OopieHTOBaHA I1HQoOpMAIiiiHA cuUcTeMa IS

CaMOCTIMHOT'O BHUJaBHUIITBA KHHUI'.

Meta po60TH — IpOEKTYBaHHS Ta po3poOKa BeO-0p1€HTOBAHO1 1HPOPMALIITHOT

cUCTEMA JUIA CAMOCTIMHOIO BUIABHUIITBA KHUT .

Metoau 1oc/iazKeHHs1 — CUCTEMH CTBOPEHHS Ta YIpaBJIiHHA 0a3aMu JaHUX,

TEXHOJIOT1i JIJIsl peasti3allii B€0-Opl€HTOBAaHUX 1HPOPMALIIIHUX CUCTEM.

Pe3yabTaTH — IpOBEICHO JIOCTIIKEHHS 1HQOPMAIIHHUX JHKEPEeTT, TEXHOJIOT 1M,
K1 BUKOPUCTOBYIOThCS JJI MOOYJOBU BE0-3aCTOCYHKIB. 3aBASIKHA MOPIBHSAIBHOMY
aHamizy oOpaHO HaWKpaill TMIAXOAd JJIS BUKOHAHHS TMOCTABJICHUX 3ajad.
Po3pobieno BeO-opieHTOBaHy 1HGOpPMAIIHHY CHUCTEMY, SKa HAJa€ MOXIJIHUBICTb

aBTOpaM IMyOJIIKyBaTH CBOT KHUTH, a 3BUYaHUM KOPUCTyBauyaM — YUTATH iX.

IHO®OPMAIIIMHA CUCTEMA, MICROSOFT SQL SERVER, C#, ASP.NET
CORE, WEB API, EF CORE, MVC, JWT, TYPESCRIPT, ANGULAR,
SEMANTIC Ul
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BCTYII

AKTYaJIbHICTh:

Tpanuuiiiauii mpolec BUJABHULITBA KHUT BUMAara€e 3Ha4yHUX (PiHAHCOBUX Ta
OpraHi3aliifHuX 3yCuiib, [0 OOMEKY€E MOXKIUBICTh OaraTrboX aBTOPiB MyOJIIKyBaTH
CBOI TBOpM Ta 3aJydyaTd IIMPOKY AyJUTOPiI0. 3BIJICH BHHHKAE HEOOXIAHICTH Y
MOJICTIIICHH] TPOoLIeCy MyOIiKaIlii Ta JOCTYITy J0 JIITepaTypH.

CamBuaaB — 1€ TpOIeC BUAAHHS Ta MONIUPEHHS JITEPaTypHUX TBOPIB 0e3
MPUB'SA3KU 10 TPATUIIIHHUX BUIABHUIITB. BiH 1a€ MOKIIMBICTh aBTOPaM CaMOCTIHHO
KOHTPOJIIOBATH MPOLIEC CTBOPEHHS, peJlaryBaHHs Ta pO3MOBCIOKEHHS iX TBOPIB.

CaMBuAaB KHUT € BaXKJIMBHM SIBUIIEM B Cy4YaCHOMY JITEpPATypHOMY CBITI,
OCKIIbKM BIH HaJa€ aBTOpaM 3HAYHUW CTYMiHb HE3aJEXKHOCTI Ta CBOOOAU Yy
BUPAXEHHI1 CBOIX TBOpYMX 1Aeil. 3aBasku [HTEepHETY, caMBUAaB CTaB JOCTYITHUM
JUISL IIIUPOKOT ayAUTOPIi, ajie MOCTIHHO 3pocTaroua KUIbKICTh CAMOBUIABIIIB CTABUTh
nepe/l HaMHu HOB1 BUKJIMKH 1 3aBJaHHS.

Be6-opienToBani iH(oOpMaIliiiHI CUCTEMHU 3aiiMalOTh IEHTpPaJIbHE MICIE B
u(pPOBOMY CBITI, HAIAIOYM KOPUCTYyBayaM JOCTYI JO PI3HOMaHITHOI iH(MOopMaIrii
Ta CEPBICIB Y 3pyYHHUI CTIOCIO.

3BIJICH MAEMO, 1110 OJTHUM 13 HABAXKJIMBIIIMX ACTIEKTIB JIJII CAMBUJIaBY KHUT
€ HEOOX1IHICTh HAasBHOCTI €(EeKTHUBHOI 1H(OPMAIIIHHOT CUCTEMH, SIKa JOTIOMOXKE
aBTOpaM Yy KepyBaHHI Ta OpraHizamii MNpolecy CTBOPEHHs, peJaryBaHHS Ta
MOIUPEHHs iX TBOPIB. Y 1bOMY KOHTEKCTi, po3poOka BeO-OpIEHTOBAHOI
1H(}OopMaIIiHOT CHCTeMU NJIi CaMBUIABYy KHHUI CTa€ aKTyaJbHOIO Ta 3HAYYIIOO
3aJ1ayelo.

Crpykrypa. [lana poboTa ckiaa€eThes 31 BCTyNy, 1H(GOpMaIiiftHOTO OTsiay,
BUOOPY METOJIB /IS PO3B’SI3aHHS TOCTABJEHOI 3a/iadi, MPOTpaMHOi peanizaiii,

BHUCHOBKIB, CITUCKY BUKOPHUCTAHUX JKEPEN Ta 10JATKIB.



1. TH®OPMAIUMHUNU OIJISA

1.1. lIpyHuunu no0ynoBu iHGopManiiHUX cHCTEM

[apopmamiitna cucrema (IC) — 1e CyKymHICTH B3a€MOIIOB'S3aHHUX
KOMITOHEHTIB, M0 3a0e3medyyroTh 30ip, 30epiranHs, 0OpoOKy, mepemady Ta
BUKOPHUCTaHHA 1HGOpMaIlii y TIEeBHOMY KOHTEKCTI.

[adopmarmiitHa cucTeMa MOXKe BKJIIOYATH amapaTHE Ta TIPOTpaMHE
3a0e3neyeHHs, 0a3u JaHHUX, MEPEXl 3B'A3Ky, JIIOJCBKI pecypcu Ta MpoLeIypu
o0poOku iHdopmarliii. Bona 3abe3reuye aBTOMAaTHU30BaHWK OOMIH JaHUMH MK
pI3HUMH KOMITIOHEHTaMU CHCTEMH, a TaKOXX HaJa€ MOXJIHMBICTh KOPHUCTyBadyaM
OTPUMYBATH, aHAJII3yBaTH Ta BUKOPUCTOBYBATH 1H(OpMALIiO )i TOCATHEHHS CBOIX
LJIEN.

[HpopmaliitHl cucTeMH MOKYTh OYTH P13HOTO THITY, BKJIIOYAIOUH OlEepaliiHl
CUCTEMH, YIpaBIIHCHKI 1HQOpMaIliiiHI cucTeMU, (IHAHCOBI CHUCTEMH, CHUCTEMH
YOPaBIIHHSA BUPOOHUIITBOM, CUCTEMH YIIPABIIHHSA BIAHOCHMHAMHM 31 CIIOKHUBayaMU
tomo. KoxkeHn tum cucremMu ™mae cBoi crenudiuHi  QyHKIi 1 Moxe
BUKOPUCTOBYBATHUCS JUIsl PI3HUX LIJIEH Y pI3HUX cpepax AisIbHOCTI.

[HpopmaliiitHi cUCTEMU CTalM HEBIA'€EMHOIO YAaCTUHOK  OLIBIIOCTI
opraHizailii 1 ramxy3ed, OCKUIBKA BOHH JONOMAaraloTh 30UIBIINTH €()EKTUBHICTD,
MOKPAIIUTH IPUUHSTTS PillIeHb, 3a0€3M1€UYNTH TOYHICTh Ta JOCTYIHICTH 1H(OpMaIlii,

a TaKOXX CTIPUSAIOTH aBTOMaTH3allli 0araTh0X MPOIIECIB.
1.2. llpyuHuunu nody10BU Be0-3aCTOCYHKIB
[ToGynoBa Oyab-IKOTO BE0-3aCTOCYHKY O0a3ye€TbCsl Ha TaKUX OCHOBHHX

IIPpUHIAIIAX

e KiieHT-cepBepHa apXiTeKTypa.
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Be6-3acTocyHok 0a3yeThcsi Ha MOJIENI KIIIEHT-CEPBEP, A€ KIIEHT (3a3BUYai
Be0-Opay3ep) 3BEpTAEThCSA 110 CEpBepa IJsi OTpUMaHHS JaHUX a00 BHUKOHAHHS
omepartiii. CepBep 00po0OJIsie 3aMUTH KITIEHTIB 1 HAJICKUIIAE TM pe3yJIbTaTH.

e [Iporokonm mepenadi TaHUX.

Be6-3acTocyHkr BUKOPHCTOBYIOTH Pi3HI MMPOTOKOJIHM MEpeiadl JaHUX, TakKl sK
HTTP (Ilpotokon nepenaui rineprekcty) 1 HTTPS (3axumenuit mpoToxos nepenadi
TIepPTEKCTY), ISl KOMYHIKAIlIT MK KJIIEHTOM 1 CEpPBEPOM.

e ®poHTeH.

@®poHTeH]] Be0-3aCTOCYHKA BIJNOBIJAE 3a T€, 110 KOPHUCTyBad OayuTh 1
B3aeMoJii€ 3 HUM. BiH cTBoproeTbes 3aBasku HTML (MoBa po3MiTKH TIIEPTEKCTY),
CSS (MoBa KackagHMX TaOJUIb CTHJIIB) 1 JavaScCript, i BUKOPUCTOBYETHCS IS
CTBOPEHHsI 1HTEp(eiicy KopucTyBaya.

e bexkeH.

bekeny BeO-3acTOCyHKA BIAMOBIAAE 32 0OPOOKY JIOTIKH, 30€pEKEHHS JTAaHUX 1
B3a€MO/III0 3 0azamu JaHuX. BiH Moxe OyTH peanizoBaHU 3a JOIOMOTO PI3HUX
TEXHOJIOTIH, TakuxX sk MOBHM mporpamyBanHs (Python, Java, C#), dpeiimBopku
(Django, Ruby on Rails, ASP.NET Core) i cucremn kepyBaHHS Oa3aMH JaHUX
(MySQL, PostgreSQL, MS SQL Server).

e besnexka.

Be0-3acTocyHKkH MOBHHHI NPUIUISATH OCOONMBY yBary Oe3meli, OCKUIbKA
BOHM 4YacTO MiJJArOThCsl pI3HUM BUAaM atak. s 3a0e3nedeHHs Oe3neKku
BUKOPUCTOBYIOTHCS P13HI METOJM MM(pyBaHHA, Balialil JaHUX Ta 3aXHUCTY BiJ
Bpa3JIMBOCTEMN.

e MacmTaboBaHICTb.

Beb-3acTocynku moBuHHI OyTH 3AaTHI MacmTaOyBaTHCS Il O0OpOOKuU

3pOCTar0yoi KiJIbKOCTI KOPUCTYBAUIB 1 IaHUX.

1.3. AHani3 noai0HUX 3aCTOCYHKIB
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Ha »xanp, B Ykpaini npakTU4HO BiACYTHI I1aTHOPMHU, A€ aBTOPHU-TTOYATKIBIII

MOKYTb PO3MIITYBaTH CBOI TBOpU. MOKHA BUIUIMTH JIMIIE OJHY, QYHKIIOHAT SIKOT

€ 3aoBiTbHUM — Booknet.ua. [leranpHa xapakTepucTika HaBeaeHa B Tabmwmi 1.1:

Tabmuns 1.1 — Anami3 iatgopMu-KOHKYpPEHTA.

XapakTepucTruka

Onuc

3py4HICTh BUKOPHUCTAHHS

KopuctyBauam BiJIHOCHO TPOCTO HaBIryBaTucs IO

iHTepdeicy maTdopMmi, 3HAXOAUTH HEOOX1THI (PYHKITII.
OyHKIIIOHATBHI Hesaxuii GyHKIIIOHAT € HEJOCKOHAIIUM — peJlaryBaHHs
MO>KJIMBOCTI TEKCTY. A JesIKUN HaBITh HAJIJTUIIIKOBUM.

CailT BIIHOCHO MIBUAKO BIATYKYEThCS Ha Ail
Buako s

KOPHUCTYBauiB 1 00pOOIIsi€ X 3aMUTH.

CyMICHICTb 3 pI3HUMU

IPUCTPOSIMU

[TnardopMma mparfroe Ha pi3HUX MPUCTPOSX, TAKUX K
KOMM'IOTepU, TUIAHIIETH, MOOUIbHI TenedoHu, 3

PI3HMMHU OllEepaliiHUMU CUCTEMAMH.

besneka manux

[Tnardpopma BukopuctoBye CoOKie, ski 1HKOJIH

CHOBUIBHIOIOTH pOOOTY CUCTEMHU.

HasBHICTh mIATPUMKH

[linTpuMka ngyke 3arajbMoOBaHO. BiamoBiae BiI
MOJIEpaTOpiB 1HKOJIM MOKHA YEKAaTH KijdbKa TOJIHH.

Cnalka mojepailisi KOHTEHTY.

MaciuraboBaHICTh

CkJIalHO BU3HAYMUTHA MAaCIITA0OBAHICTH HE MAIOYH
JOCTYyIy JO CHCTEMH, aJlie TOCHJIAlYUCh Ha
IIBUJIKOJIIF0 MOKHA 3pOOUTH BUCHOBOK, III0 CHCTEMA

JIOCTaTHLO MaciuTaboBaHa.

OT1xe, Maike BIJICYTHICTh MOAIOHMX CUCTEM Ta HEAOCKOHATIICTh 1CHYIOUYHUX

BiJIKpUBA€E 0araTo MPOCTOPY JJIsi CTBOPEHHS Ta BIPOBAHKCHHS HOBUX.



1.4. IlocTanoBKa 3aaau4i

Beb6-opienToBana iHdopmalniifHa cucrteMa i1 caMBHJIaBy KHUT «Library»
Ma€ BIIKPUBATH HOB1 MEPCHEKTUBH ISl aBTOPIB, JO3BOJISIOYM iM IIBUIKO Ta
e(EKTHBHO MPECTABIIATH CBOT TBOPU B OHJIANH-CEPEIOBHIII.

BaxxmBumu acniektamu Library moBurHa OyTH 3pydHICTH, JOCTYIHICTH Ta
e(eKTUBHICTh. ABTOPH MAalOTh OTPUMATH MOKIIMBICTb IPOCYBaTH CBOi TBOPU B
OHJIAWH-CEPEIOBHUIIll, 3aJIlydaTH HOBY aynuTopito. Kpim Toro, HeoOXimHO, 1100
Library crpusiza 3MeHIIIEHHIO 3aJICKHOCTI aBTOPIB BiJl TpPAAWIIIHHUX BUIABHHUIITB,
JO3BOJISIIOYM iM OUTBII BUIBHO BHpaXKaTH CBOi 1/1€1 Ta KOHTPOJIOBATH IPOIEC
myOJTiKaiii.

Takox Library moBuHHa HagaBaTH MOMKIUBICTH 3PYYHOTO 1 IIBHIKOTO
JOCTYITy JI0 JIITEpAaTypHHUX TBOPIB JJI1 YUTAUIB.

OpHak, BaXJIMBO 3a3HAYWTH, 110 Library moxe 3imToBXHyTHCS 3 TIEBHUMH
BUKJIMKaMU Ta oOMexeHHAMH. OOO0B’S3K0BO, MOTPIOHO 3abe3nmeuntu Oe3MneKy,
HAJIIAHICTh Ta JOCTYIHICTh CUCTEMH JJII KOPUCTYBaUiB.

3BiJICH Ma€EMO TIEpPeIIiK OCHOBHHUX 3aBJaHb:

e PeanizyBatu HajiliHy Ta THYYKy cuctemy 30epiranHs maHux (Tpo
KHUKKH, aBTOPIB TOIIIO).

e PeanizyBatu SApO JOAATKYy Ta MEXaHI3M MpuiomMy, oOpoOKH Ta
BIJIMOBIICH HA 3alIUTH KOPUCTYBaYiB.

e PeanisyBaru 3pyunuii Web-intepdetic.

e PeaniszyBaru cucremy Oesmeku i kopuctyBauiB (Authentication and

Authorization).
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2. BUBIP METO/IB PO3B’SI3AHHS IIOCTABJIEHOI 3ATAYI

2.1. Bubip meToaiB a5 peaJjizauii cucremu 30epiranis 1aHux

[Topieusinas CYB/l HaBeneno B tabnuiii 2.1.

Ta6muis 2.1 — nopiBasHHS CYB]]

Kpurepiii MS SQL Oracle | MongoDB | SQLite
Server
Tun Pensmivina Pemsimiitaa | NOoSQL BoynoBana
Moga 3amnuriB SQL SQL JSON- SQL
based
Cxemu Tak Tak Hi Hi
Tpanzakii Tak Tak Hi Tak
Ianexcn Tak Tak Tak Tak
Penmikaris Tak Tak Tak Hi
[IlapayBaHHs Tak Tak Tak Hi
ITintpumka JSON Tak Tak Tak Tak
[ToBHMI TekcToBUi | Tak Tak Hi Tak
MTOTITYK
[Tinrpumka ACID Tak Tak Hi Tak
CrpokoBuii  KOHTpOJIb | Tak Tak Hi Hi
JOCTYITY
Bukopucranns mam'siti | Bucoke Bucoke Cepenne Husbke
PosmuproBaHicTh Bucoka Bucoka Bucoka Ob6mexeHa

Maemo aBa ontumansHux Bapiantu MS SQL Server ta Oracle. Ane y nanomy
3acTocyHKy Oyne Bukopuctano MS SQL Server Tak sk BiH Kparie IpHCTOCOBaHUN
IIPY BUKOPUCTAHHS Yy 3B’ 513111 3 MOBOrO CH#.

Microsoft SQL Server [1;7;8] € oaHi€ro 3 MPOBIAHUX PEIALIHHUX 0a3 TaHMX,
po3pobsieHnx kommaHiero Microsoft. BiH Hagae TOTYXHI MOXIJIMBOCTI JJIs
30epiraHHs, KEpyBaHHS Ta 0OpPOOKM JaHUX y BETUKOMACIITAOHUX KOPIOPATUBHUX
CepeOBHIAX.

OcnosHi BractuBocti Microsoft SQL Server:

e Pemsmiiina Mogens.
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SQL Server 6a3yeThbcst Ha peNSIIAHIN MOJIE1 JaHUX, 110 JI03BOJISIE 30epiraTu
JIaH1 y BUTJISI1 TaOIUIIb 31 3B'I3KaMH M1K HUMH.

e MacmTaboBaHICTb.

SQL Server miaTpumye poOOTy 3 BEIUKAMU OOCATAMHU JTAHUX Ta MOXE OyTH
MaciTaboBaHUM [ BUKOHAHHSI BAMOT BEJTUKHX T1ITPUEMCTB.

e MoBa 3amnuriB.

SQL Server BukopructoBye MoBy 3anutiB SQL (Structured Query Language),
sgKa JI03BOJISIE BUKOHYBAaTH pI3HOMAHITHI omepaiii 3 JaHUMH, BKIIOYAIOUU
CTBOPCHHSI, YNTAHHS, OHOBJICHHS Ta BHJIAJICHHS 3aITHCIB.

e TpanzakuiiiHa Oe3nexa.

SQL Server 3a0e3nedye MexaH13MU TpaH3aKI[i# J71s1 3a0€3MeYeHHs HLTICHOCTI
Ta Oe3neku AaHux. Lle no3Bossie 3A1MCHIOBATH TPYIyBaHHS Al 3 JAaHUMHU B OJHY
aTOMapHY OIeparrio.

e besneka ta apTeHTUDIKALIS.

SQL Server Hagae pi3Hi MeXaHI3MU OE3MEKH, BKIIOYAIOYM aBTEHTU]IKAIIIO
Ha piBHI cepBepa Ta 0a3W JaHUX, JOCTYI J0 OO'€KTIB Ha OCHOBI poJie Ta Mpas
JOCTYY.

e [HTerpais 3 iHIIUMHU NIpoayKTamMu Microsoft.

SQL Server mae cuibHy IHTErpaiil0 3 IHIIUMH TpoaykTtamu Microsoft,
takumiu sk Visual Studio, .NET Framework ta Azure, 1110 poOUTh HOT0 MOMyISIpHUM
B po3po01Ii A0aaTKIB Ha miiatdopmi Microsoft.

Microsoft SQL Server € noTy>xHUM Ta HaJIIWHUM PIIIEHHSM IS 30€piraHHs
Ta KEPyBaHHSI TaHUMU. BiH IMIMPOKO BHKOPUCTOBYETHCS IJII CTBOPEHHS Pi3HUX
3aCTOCYHKIB, BKJTIOYAIOUX BEO-10JaTKH.

Entity Framework Core [2;9] (EF Core) — 1e cydacHuil Ta THYYKHi
THCTPYMEHT AJig poOoTH 3 6azamu ganux y goaatkax .NET. Bin € nomymnspaum
inctpymentom Object-Relational Mapping (ORM), sikuii 3a0e3mneuye 3B'SI30K Mix
00'€KTHOIO MOJIEIUTIO T0JaTKa Ta PEISIIMHOI0 0a3010 TaHUX.

EF Core namae pizHOMaHITHI (yHKII, $KI JO3BOJSIOTH PO3POOHUKAM

MpaIoBaTi 3 JaHUMU 32 JOTIOMOTOI0 00'€KTHO-OPIEHTOBAHOTO TMiaXoay. BiH
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aBTOMATHYHO CTBOPIOE TaOJMIIl 0a3u JaHUX Ha OCHOBI KJIACiB JI0JIaTKa Ta J03BOJISE
BUKOHYBATH 3allUTH Ta MaHIMMYJIIOBATH JIaHUMHU 3a JomoMorow o0'ektiB Ta LINQ
(Language Integrated Query).

OcHosHi moxxmBocTi EF Core:

e MoenoBaHHS JaHUX.

EF Core no3Bomsie CTBOprOBaTH MOJENI JAaHWX, BU3HAYAIOUW KJIACH Ta iX
B3a€MO3B's3kM. BiH miaTpuMye pi3HI aHOTalli Ta KoH]iryparii, sKi J03BOJSIOThH
HaJIAIITOBYBATH MOJIEJb Ta il BJIACTUBOCTI.

e Mirparii 6a3u JaHUX.

EF Core 3abe3neuye mexaHI3M Mirpaiiii, siKuid JO3BOJISIE aBTOMATHUYHO
OHOBIIIOBaTH CTPYKTYpy Oa3u JaHUX BIJAMOBITHO JO0 3MIH y Mozem gaHux. Lle
CIIPOIITLY€ MPOIIEC PO3rOPTAHHS Ta OHOBJICHHS 0a3 JaHUX.

e 3anuTH Ta PUIBTpALs.

EF Core namae MOXIHMBICTh BHKOHYBATH 3aludTH 10 0a3u JaHUX 3a
nonomororo LINQ a6o SQL. Bin Takox miarpumye (UIbTpaLio, COPTyBaHHS Ta
rpyInyBaHHS JaHUX.

e BixcrexxeHHs 3MiH.

EF Core Bigcrexye 3MiHM B 00'€KTaX MOJENI Ta aBTOMAaTHYHO CHHXPOHIZYE
ix 3 6a3oro nanux. lle crporrye 30epekeHHs 3MIH Ta OHOBJICHHS JJAHUX.

e [linTpumka pizHUX 0a3 JaHUX.

EF Core miaTpumye Kigbka TOCTadajdbHUKIB 0a3 JMaHWX, BKJIIOYAIOYH
Microsoft SQL Server, SQLite, MySQL, PostgreSQL Ta imui.

EF Core Hamae motyxHuii Ta 3py4Huil crocid poOoTH 3 6azamMu JaHUX Y
.NET-nonatkax i € oqaum 3 HainonyspHimux ORM-1HCTpyMeHTIB ajis poOOTH 3

0aszamu manux B ekocuctemi .NET.

2.2. Bubip meTtoaiB ajs peaJjizauii siapa 101aTKy

ASP.NET Core [3;10;11;12] — ue Biakpurta, miatdopma s po3pOOKH

CydacHHUX BeO-I07aTKiB Ta cepBiciB. BoHa € HactynmuukoMm mnatdopmu ASP.NET.
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OcHoBHi ¢yukiii Ta konneniii ASP.NET Core:

e KpocmiardpopmeHicTs.

ASP.NET Core po3po06ieHo 11t poO0TH Ha pi3HUX IIaTOopMax, BKIIOUAIUN
Windows, macOS Ta Linux. Ile mo3Bossie po3poOHUKaM OyayBaTH JOMATKH, SIKi
MO>KHA pO3ropTaTH Ha Pi3HUX OIEpaIrlifiHuX cUcTeMax.

e Bucoka npoayKTUBHICTb.

ASP.NET Core ontumizoBaHO Jjisl BACOKOIIPOAYKTHBHUX BeO-10AaTKiB. Bin
Mae JIETKY MOAYJIbHY apXiTEKTYpY, IO JO3BOJISIE TOCSATATH BUCOKOT IIBUAKOII].

e [larepu MVC.

ASP.NET Core crmigye apxitrekrypaomy marepry Model-View-Controller
(MVCO), axuii po3aiise M0JaTOK HAa TP OCHOBHI KOMIIOHEHTH: MOJieNb (JaHi Ta
013Hec-J0rika), npeacTaBieHHs (1HTepdelic KopucTyBaya) Ta KOHTpoJiep (00poOka
3aITUTIB).

e BnpoBamKeHHS 3a1€KHOCTEM.

ASP.NET Core mae BOy0BaHy MiATPUMKY JIJIST BIPOBAKEHHS 3aJIC)KHOCTEH,
mo € mabjJoOHOM IPOEKTYBaHHS MpOorpaMHOro 3abesnedeHHsd. lle mnonerurye
TECTyBaHHs, MATPUMKY Ta PO3IIUPEHHS TOJATKIB.

e Middleware.

ASP.NET Core BHUKOpHUCTOBY€ KOMIIOHEHTH MPOMIKHOTO MPOTPaMHOTO
3a0e3nedeHHst st oOpoOKM 3amuTiB Ta BiANoBined y KoHBeepi. [IpomixkHe
nporpamMHe 3a0e3MeueHHs MOK€ BHKOHYBAaTH pI3HI 3aBAaHHS, Takl SK
MapuipyTHu3ailis, ayTeHTh(ikaiis, >KypHaIIOBaHHA Ta o0OpoOKa BHHSTKIB.
Po3poOHMKHM MOXYTh HalalITOBYBAaTH KOHBEEP MPOMDKHOTO MPOrPaMHOTO
3a0€3IeueHHs Mi]] KOHKPETHI BUMOTH JIOJATKY.

e Po3poOka BeO-API.

ASP.NET Core mae BOynoBaHy MiATpUMKY JJis1 CTBOpeHHS BeO-API.

e [HTerparis 3 cydacHUMHU GhpeiiMBOpKaMU 1T PPOHTEHITY .

ASP.NET Core mae pi3ni iHTerpaiii 3 momyasipHuMHA (HpedMBOpPKaMH IS
dponTenay, Takumu sk Angular, React ta Vue.js.

e be3smeka.



14

ASP.NET Core mae mnotyxHi ¢yHKIIT O€3leKd, Taki SK MeXaHI3MHU
ayTeHTu(iKaiii Ta apTopu3alii. BiH miaTrpumye pi3HI MeToAu ayTeHTHdIKaIi,
BKJIFOUaroun COOKIe, TOKeHH TOIIIO.

e [ OTOBHICTbH A0 XMapHUX PIIICHb.

ASP.NET Core po3pobieHo 3 ypaxyBaHHSM poOOOTH B XMapHHX
cepenoBuinax. BiH miaATpuMye KOHTeWHepH3alliio 3a jornoMoror Docker i moxe
JIETKO PO3TOPTATHCS HA TOMYJIPHUX XMapHHX IiaTdopmax, Takux sik Microsoft
Azure ta AWS.

Ile yHiBepcasibHa TatgopMma, sika HaJae PO3POOHUKAM MOTYKHUU HaAOIp
IHCTPYMEHTIB JUIsl CTBOPEHHS Cy4YaCHHUX, MAacIITaOOBaHUX Ta KPOCIUIATPOPMEHICTh

Be0-710/1aTKIB Ta CEPBICIB.

2.3. Buoip meroaiB pis peanizamii Web-inTepdeiicy

Angular [4;13;14] € oqauM 3 HalMONYISAPHIIIHX HPEHMBOPKIB J1J151 PO3POOKH
BeO-noaTKiB. Bin po3pobOsenuit komanmor Google i Hamae mmpokuii HaGip
IHCTPYMEHTIB 1 MOXJIMUBOCTEU JIi CTBOPEHHS MOTY>KHUX OJHOCTOPIHKOBUX Ta
0araToCTOPIHKOBUX CaWTIB.

OcHoBHi BractuBocti Angular:

e TypeScript.

Angular BuxopucroBye TypeScript sk OCHOBHY MOBY IpOrpaMyBaHHS.
TypeScript — e po3mupeHns JavaScript, ske Joaae cTaTHUHY THITI3ALlil0 Ta HOBI
MOJKJIMBOCTI 10 JavaScript, mo gormomMarae MOKpaIiuTH po3poOKy, MIATPUMKY Ta
YUTAOCIbHICTh KOJTY.

e KoMIoHeHTHa apXITEeKTypa.

Angular 6a3yeTbcss Ha KOMIIOHEHTHIH apXITEKTypi, JIe T0JAaTOK OyAy€eThCS 3
MajJnlX, CaMOJOCTAaTHIX KOMMIOHEHTIB. KO)Xe€H KOMIIOHEHT MICTUTh I1a0JIOH
(HTML), noriky (Typescript) Ta ctumni(SCSS), 1110 103B0JIsIE OpraHizyBaTH J0IaTOK
y JIOT14H1 OJIOKH.

e JIBOCTOpPOHHE 3B'sI3yBaHHS JaHUX.
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Angular nanae noTyKHUI MeXaHi3M ABOCTOPOHHBOTO 3B'SI3yBaHHS JAHUX MiXK
KOMITOHEHTaMU Ta iX 1mabdaonamu. L{e 103Bossie aBTOMAaTUYHO OHOBIIIOBATH JaH1 B
m1abJI0H1 TpH 3MiHI JaHUX B KOMIIOHEHTI 1 HaBIaKH.

e JlupekTusn.

Angular mae BOy0BaHy CUCTEMY JAMPEKTHB, SIKi JO3BOJISIFOTh PO3IIMPIOBATH
HTML Ta nagaBatu ifoMy HOBY QyHKIIIOHaTbHICTE. Hanmpukian, nupexktusa *ngFor
BUKOPHUCTOBYETHCS IS 1TEpallii Mo KOJIEKITi.

e (Cepsicu Ta BIPOBAHKCHHS 3aJICKHOCTEH.

Angular cnpuse poO3OUIEHHIO JIOTIKM JOAATKy Ta 11 TOBTOPHOMY
BUKOPHUCTAHHIO 3a JOTIOMOT00 cepBiciB. CepBiCH BUKOPHUCTOBYIOTHCS JIsl OOpOOKH
013HeC-JI0T1KH, CIIJIKYBaHHS 3 CEPBEPOM Ta CIUIBHOIO BUKOPHUCTAHHS JAaHUX MK
KOMIIOHeHTaMHu. Angular Tako)x Mo»e BIPOBAKYBaTH CEPBICH 3a JOIOMOTOIO
MeXaHi3My BIPOBa/DKCHHs 3anexxHocteit (Dependency Injection), mo cmporiye
YIPABITIHHS 3aJISKHOCTSIMH 1 CIIPOIIY€E TECTYBaHHS JT0JATKY .

e MapupyTusaris.

Angular Hamae mMOTYXHHMH MEXaHI3M MapIIpyTU3allii, SKUH 103BOJISE
BU3HAUYaTU NUISIXU (FOULES) JIst pi3HUX CTOPIHOK a00 KOMMIOHEHTIB B noAaTky. Lle
JT03BOJISIE CTBOPIOBATH 0AraTOCTOPIHKOBI IOAATKHU.

e TecryBaHHs.

Angular mae BOymoBaHy MIATPUMKY JJIsi TECTYBaHHS, IO JO3BOJISIE JIETKO
MMCAaTH FOHIT-TECTH Ta 1HTErpauliiiHl TECTH ISl KOMIIOHEHTIB, CEPBICIB Ta I1HILIUX
JacTUH noaatky. Lle crpuse cTabiabHOCTI, HAIIMHOCTI Ta SKOCTI PO3POOIFOBAHOTO
JOJIATKY.

e Kowmangna po3po0Oka.

Angular npomonye Habip IHCTPYMEHTIB JIsi TOJIETIICHHS KOMaHIHOT
po3pooku. Hanpukian, Angular CLI (Command Line Interface) nagae komanau st
aBTOMAaTUYHOTO CTBOPEHHS KOMIIOHEHTIB, CEpBICIB, MOAYJIB Ta IHIIUX YaCTHH
J0JIaTKy, & TAaKOXK JIJIsl 30MpaHHs, TECTYBaHHS Ta PO3TOPTAaHHS JOIATKY.

e Awuimarii.
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Angular mae BOy0BaHy miATPUMKY JIJIs1 aHIMAIIiH, 110 JO3BOJIIE CTBOPIOBATH
NpuBabJIMBl Ta I1HTEPAKTUBHI KOPHUCTYBAlbKi 1HTEpdeiicu. 3 BUKOPUCTAHHSIM
Angular Animation API mMoxHa BCTaHOBJIIOBATH aHIMaIliiHi e)eKTH I Pi3HUX
IO/} Ta CTaHIB KOMIIOHEHTIB.

[le mume nmesiki ocoOmmBocTi Ta MoxkiauBocti Angular. ®peiimMBopk ayxe
THYYKHH Ta MOTY>KHUMN, IO JO3BOJISIE PO3POOHUKAM CTBOPIOBATH BHCOKOSIKICHI Ta
CydJacHi BeO-10/IaTKHU.

Semantic Ul [5;15] — ne ¢peliMBopk miis po3pOOKH KOPUCTYBAIBKOTO
iHTepdeicy, SKuii HaJa€ TOTOBI KOMIIOHEHTH, CTHJI1 Ta MIA0JIOHU JUIsl CTBOPEHHS
npuBabIMBUX Ta CydyacHMX BeO-mojaTkiB. BiH 1moOymoBaHMii Ha OCHOBI
cemantnuHoro HTML Tta CSS, mo 103BoJisie 3a0e3MeYnTH 3pO3yMuTy Ta JIETKO
3MIHIOBaHY CTPYKTYpPY KOJy.

OcHoBHi BiactuBocTi Semantic Ul:

e Cemantnunniit HTML.

Semantic Ul BukopucToBye ceMaHTH4HI Kiacu s enementiB HTML, o
MOJIETUIY€ PO3YMIHHS CTPYKTYPH CTOPIHKH Ta ii KOMIIOHEHTIB.

e ['OTOBI KOMITOHEHTH.

Semantic Ul Hanae mmpokuii Habip TOTOBUX KOMITOHEHTIB, TAKUX K KHOIIKH,
dbopmu, MeHI0, MOIAJIbHI BikHA Ta Oarato iHmmX. [{i KOMIIOHEHTH MO>KHA JIETKO
BUKOPHUCTOBYBATU Ta HAJIAIITOBYBATH, 1110 TPUCKOPIOE PO3POOKY 1HTEpdEiiCy.

e AnanTUBHHUU OU3aNH.

Semantic Ul mae BOymoBaHy MiATPUMKY aJaITUBHOTO JM3aiHY, 1110 J03BOJISIE
JIETKO CTBOPIOBATH 1HTEp(DECH, Kl MPUCTOCOBYIOTHCS A0 PI3HUX PO3MIPIB €KPaHIB
ta mpuctpoiB. lle 3abesmeuye KOpekTHE BiTOOpaKE€HHS MOJATKIB Ha PIZHHUX
MPUCTPOSX, BKIIOYAIOUN KOMITFOTEPH, TUIAHIIICTH Ta CMapTHOHH.

e PO3MIUPIOBAHICTD.

Semantic Ul no3BoJ1sie JIerko PO3MIMPIOBATH Ta HAJIAIITOBYBATH KOMIIOHECHTH
Ta cTuil. OpeMBOPK HaJla€ MOXKJIMBICTh CTBOPIOBATH BJIACHI KJIacH, J0JaBaTv
JOAaTKOBl  CTWJII Ta TepeBU3HayaTH IcHyloul mpaBuia. lLle ngo3Bosse

MPUCTOCOBYBATH BUTJIS 1HTEp(EiCy 0 BIacHUX oTpeod.
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e [IlaGyioHu Ta TeMH.

Semantic Ul mictures 6arato maOJIOHIB Ta TEM, AKI JOMOMAraroTh IIBUIKO
HAJAIITOBYBAaTH 30BHIIIHIA BUTAA HonatkiB. [laGmoHM 103BONIAIOTH CTBOPUTH
0a30By CTPYKTYPY CTOPIHKH 3 TOTOBUMH KOMITOHEHTaMH, & TEMH J03BOJISIFOTH JIETKO
3MIHIOBATH KOJILOPOBY CXEMY Ta CTHJIb KOMIIOHEHTIB.

e BoOynosani animMaiii.

Semantic Ul mae BOy1oBaHy HiATPUMKY aHIMAIIIH, IO JO3BOJISIE CTBOPIOBATH
npuBabivBi Ta quHaMivHI edekTu B iHTepdeiici. Lle momomarae 3poObuTH 104aTOK
O1UJIBIII IHTEPAKTUBHUM JIJI1 KOPUCTYBaUiB.

e KpocOpay3epHa NiATPUMKA.

Semantic Ul 3a6e3mneuye miaTpuMKy pi3HHX Opay3epiB, BKIFOUAOYH OCTaHHI
Bepcii Chrome, Firefox, Safari, Edge Tta inmmx nomymspaux OpaysepiB. Lle
JI03BOJISIE 3a0€3MEUUTH CYMICHICTh Ta OJHAKOBUW BUIJISJ JOJATKIB Ha PIZHHUX
iaTgopmax.

e [HTerparlis 3 iHIIUMU HpEeHMBOPKAMH.

Semantic Ul mMosxe JIeTKo iHTerpyBaTHCh 3 IHIIUMU (HPEHMBOPKAMHU, TAKUMH
sk React ado Angular. Ile no3Bossie moeaHyBaTH MoiauBocTi Semantic Ul 3
IHIIMMH THCTPYMEHTAaMHU Ta TEXHOJOTISIMU JIJISl PO3POOKHU JOJIATKIB.

Semantic Ul - 1ie moTyxHuii (pEHMBOpPK, SKHH I0MOMAra€e IMBUIKO
CTBOPIOBATU E€CTETUYHHMA Ta (DYHKIIOHAIBHUWA KOPHUCTYBAllbKUW 1HTEpdenc s

BeO-10IaTKIB.

2.4. Bu6ip meToaiB 144 peaJizauii cucreMu 6e3nexku

JSON Web Token (JWT) [6] — 1ie Biakpurtuii crangapt (RFC 7519) mis
npenacTaBiieHHs Oe3nednnx TokeHiB y popmari JSON. JWT BUKOPUCTOBYETHCS 1S
ayTeHTu]iKaIi Ta aBTOpHU3allii B pO3MOAUICHUX CUCTEMaX, 30KpeMa y BeO-10/1aTkax

ta API.
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JWT cknagaerbes 3 Tpbox yacTuH: 3aroyioBky (header), tiza (payload) ta
nianucy (signature). Koskna yactuHa 3akojoBaHa y ¢gopmari Base64 URL-safe i
PO3ALIEHA KPAIKO¥O.

ITepeBaru JWT:

e Jlerkicro.

JWT wmae npoctuii popmat y dopmati JSON, mo poOUTh HOTO JETKUM Y
BUKOPHUCTAHHI Ta repesaul.

e HesanexHicTs Bif CTaHy.

JWT 306epirae Bcro HeoOXinHy iHGOpMaII0 Yy CaMOMYy TOKEHi, TOMY HE
noTpedye 30epiraHHs cTaHy Ha cepBepl. Lle mo3Boisie jerko macmradyBaTH
CUCTEMY Ta PO3AUISTH ii Ha P13HI CEPBICH.

e [lepeBipka HITICHOCTI.

JWT Mictuth mianuc, sKUW TepeBipsie ITICHICTh TOkeHy. lle mo3Bosse
NEePEBIPUTH, UM TOKEH He OyB 3MiHEHUHN a00 MIaPOOICHUIA.

e Po31IUPIOBAHICTD.

JWT moxe MictuTh goaaTkoBi o (claims), ski Moy Th OyTH BUKOPHUCTaHI
JUTS Tiepeiadl 104aTKOBO1 1H(OopMaIlii mpo KOpUcTyBada abo T0aTOK.

o6 mepeBipUTH TOKEH, CEPBEP PO3KOAOBYE Ta MEpeBipse MiAMKMC Ta IHIII
noJist Tokeny. [Ipu oMy cepBep Moxke OTpuUMaTH 1H(POPMAIIi0 MPO KOPUCTyBaya
a00 JT0/1aTOK , sika MicTUThCs y moji payload rokeny. Takum unnom, JWT no3Boiise
nepenaBat iHGopMaIlilo npo igeHTUudikaiio Ta aBpTopusaiio 0e3 HeoOXITHOCTI
30epira”Hs 1€l iHGopMmarlii Ha cepBepi.

JWT mosxe OyTH BUKOPUCTaHHUI y PI3HUX CIIEHAPISX, TAKUX SIK:

e AyTeHTH(}IKAILS.

[Ticnsa ycmimHuoi ayreHTrdikamii kKopuctyBada cepBep Moxe Bumatu JWT-
TOKEH, SKUM MICTUTh 1H(OpMaLiI0 MpO KOpUCTyBaya (HAMpUKIAL, MOro
inenTudikaTop abo poib). Lleit Token Moxke OyTH TIepeIaHmii y 3arooBKy abo Tii
3aMUTY TIPU KOXKHINA HACTYMHIN B3a€EMOJIi 3 CEepBEpOM IS IMiATBEPKEHHS
1IGHTUYHOCTI KOPUCTyBaya.

e ABTOpH3aIlif.
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JWT moxe mictuTH iHGOpMaIliIo PO poJii ado mpaBa AOCTYITy KOPUCTyBaya.
CepBep MOKe TIEPEBIPUTH 111 JaH1 Y TOKEHI Ta JIO3BOJUTH UM 3a00pOHUTHU JOCTYM
710 TIEBHUX pecypciB a00 (HyHKIIOHATBHOCTI B 3aJIEXKHOCTI BiJ] IPaB KOPUCTyBaya.

e (OOMIH JaHUMH MIXK CITy>kKOaMHu.

JWT Moxe BHKOPUCTOBYBAaTHUCH HJisi O€3MEYHOro OOMIHY JaHUMU MIXK
pizHUMH ciry>)k0aMu abo MiKpocepBicaMH B po3MoJiieHi cuctemi. TokeH Moxke
MICTUTH TIeBHY 1HGOpPMAIlII0 MPO 3allUT Ta JO3BOJMTH JOCTYII JI0 pecypciB ado
MOCJIYT y MeXax OOMiHY.

e 3axuct APL

JWT wmosxe 0ytu Buxkopucranuid st 3axucty API, ne Token nepenaerscs 3
KOXXHUM 3alUTOM 1 MEpPEeBIPSAETHCS Ha CEpBEPl IS MIATBEPKEHHS JIMCHOCTI Ta
1IEHTUYHOCTI KOPUCTYBaya.

Bukopucranas JWT Bumarae Hajie)KHOTO 3a0e3nedeHHsT KOHDIICHITIHHOCTI
Ta IIJTICHOCTI TOKEHIB, OCKIJIBKM BOHHM MOXYTh MICTUTH UYyTJIMBY 1H(GOpPMAIIIIO.
Takoxk, BaXJIMBO BpPaxOBYBATH TEPMIH Jii TOKEHIB 1 IiX IIOHOBJICHHS IS

3a0e31euyeHHs OE3MEKH.
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3. IPOI'PAMHA PEAJIT3AIIIA

3.1. MOI[e.]IIOBaHHﬂ CUCTEMHU

Use Case Diagram — e aiarpama, 1o utrocTpye (pyHKIIOHATBHICTh CHCTEMHU
Ta B3a€EMOJIII0 aKTOPIB (KOPUCTyBauiB ab0 1HIN 30BHIIIHIX €JIEMEHTIB) 3 LI€I0
cucteMoro. BoHa BUKOPUCTOBYETHCSA JUIsl MOJEIIOBAHHS BUMOT JO CHUCTEMHU Ta
BU3HAYCHHS 11 OCHOBHUX (DYHKITIH.

UCD cknagaeThest 3 TAKMX KOMIIOHEHTIB!

e AKTOpH.

30BHIIIIHI CYyTHOCTI, SIK1 B3aEMO/IIIOTH 3 cUcTeMoro. Hanpukiaa, kopucTyBadui,
aJMIHICTPATOPH TOLLIO.

e BapiaHTu BUKOPUCTaHHS.

Bapiantu BHUKOpHCTaHHS OMHUCYIOTh OKpeMi (DYHKITIOHAJIbHI MOKJIMBOCTI
cuctemu. KoxkeH BapiaHT BUKOPHUCTAHHS MOB'SI3YETHCA 3 OJHUM a00 JEKUIbKOMA
aKTOpaMH Ta OMUCYE MOCIITOBHICTD MOJIiH, K1 B1I0YBaIOTHCS MPU B3a€MO/II1 aKTOpa
3 CUCTEMOIO.

e BigHOMIEHHS MK aKTOpaMH Ta BaplaHTaMU BUKOPUCTAHHS.

e Cucrema.

VY cucremi OyyTh BIATOBIIHI CYyTHOCTI:

AkTopu:

e HesapeecTtpoBanuii KOpucTyBau.

e ABTOp BIAMOBITHOT KHUTH.

e AjamiHicTpaTop.

e MS SQL Server.

Bapiantu BUKOpUCTaHHS:

e Peecrtparis.

e ABTOpH3AIlif.

e [lepernsan CiMCKy KHUT.



Ilepernsaa KHATH.
[Tomryk KHUTH.
Bunanenns kaurmy.
CTBOpEHHS KHUTH.

PenaryBaHHst KHUTH.

Pesynbrar MmopemoBanHs 300pakeHo Ha Pucynky 3.1.

Unauth User

MepernAg KHAMM
PETTIAR . KHMT

Library

PeecTpauis h AETOpUZALIA

MepernAg criucey

> FOWYE KHKWM

‘ BuoaneHHA KHAMM

CTEODEHHR KHWMKA

L=
Q
/\
Author
Admin

PenarysaHHA KHAMM

Pucynok 3.1 — UCD cucremu Library
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MS SQL Server
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3.2. CTpyKTypa K0/J0BOi 6a3u

VYcs xomoBa 0aza 3HaxoauThes y temi «Library». Bona pos3buta Ha nBi
OCHOBHI yacTuHu «Webapi» (bexenn) ta «angularapp» (bpourtenm).

bekenn ([lomatox A) CKIIaIa€ThCs 3 TPHOX YACTHH:

Library — rosoBHUI NMPOEKT pillleHHS, TOYKA 300py Ta 3amyCcKy MPOTPaMH.

Ctpyxktypy npoekty Library 3o6paxeno va Pucynky 3.2.

4 B Controllers

g Connected Services > C# AuthController.cs

&0 Dependencies b C Controller.cs
[ ,'ij Properties O TextController.cs

4 @ wwwroot 4 B WebModels
4 [ uploads > C# WebBook.cs
b Bl images > C# WebText.cs
b IE appsettings.json
[ C# Program.cs

Pucynok 3.2 — Ctpykrypa npoekty Library

Library.DAL — 6i0mioTeka 3 cepBicaMH, PEHO3UTOPISAMH, KOHTEKCTOM Ta

mirparisima. Ctpykrypy npoekty Library.DAL 300pakeHo Ha Pucynky 3.3.

4 Library.DAL 4 [0 Services
I &4 Dependencies » CH AuthService.cs
4 [0 Contexts > C# BookService.cs
[ C# Context.cs  CH |AuthService.cs
4 B Middleware > C# |BookService.cs
P C# ExceptionHandler.cs > C# |ImageService.cs
4 [ Migrations > C# ImageService.cs

c# |TextService.cs

c# ContextModelSnapshot.cs  CH |UserService.cs

4 [ Repositories > C# TextService.cs
C# |Repository.cs ¢ CH UserService.cs

C# Repository

Pucynok 3.3 — Ctpykrypa npoekty Library. DAL
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Library.Domain — 6iOmioTeka 3 Kji1acaMu MOJETIl, KOHCTaHTaMH,

nonoMikHUME Kimacamu. Ctpyktypy mpoekty Library.Domain 3o00paxeHo Ha

Pucynky 3.4.

BX Exceptions
C# ServicebException.cs

BN Models

4 Library.Dlomain 4
#& Dependencies
4 [0 Const 4

C# FileExtension.cs » C# Book.cs

c# FileType.cs > Ct BookText.cs

c# LibraryRoles.cs > C# Rolecs

C#® PageSize.cs p O Usercs

¢ TokenType.cs »  C# UserRole.cs
4 B3 0MO

C# BookFilter.cs

C# Credentials.cs

C# PartialData.cs

C# Token.cs

Pucynok 3.4 — Ctpykrypa npoekty Library.Domain

®ponteny (Jomarok b) ckinanaerbes 3 4OTUPHOX YACTHH:

Components — Angular koMmoHeHTH, TOJIOBHa 4YacTUHAa (HPEHMBOpPKY

Angular. Ctpykrypy manku Components 300paxeno Ha Pucynky 3.5.

' components
v book
v book
> book.component.html
book.component.scss
book.component.ts

~ book-card

<> book-card.component.html

book-card.component.scss

book-card.component.ts

' book-create

<> book-create.component.html
book-create.component.scss
book-create.component.ts

~ book-edit

<> book-editcomponent.html
book-edit.component.scss
book-edit.component.ts

~ book-list

<> book-list.component.html
book-list.component.scss

book-list.component.ts

~ pook-text

<> book-text.component.htmi

book-text.componentscss
book-text.component.ts
book-routing.module.ts

book.module.ts

< user’ auth

auth.component.html
auth.component.scss

auth.com pone nt.ts

Pucynok 3.5 — CtpykTypa nanku components
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Interceptors — mnepexormmoBaul 3anuTiB. CTpykTypy mnamnku Interceptors
300pakeHo Ha PUCYHKY 3.6.
Models — monemi. Ctpykrypy nanku Models 306pakeno Ha pucyHky 3.6.
Services — cepsicw, SKi MepeNalOTHCS 3aMUTH Ha OekeHa. CTPyKTypy Harku

Services 306paxeno Ha Pucynky 3.6.

~ models ~ SEerVICes
book.ts auth.service.ts

credentials.ts book.service.ts

partial-data.ts text.service.ts

text.ts v interceptors
token.ts auth.interceptor.ts

user.ts

Pucynok 3.6 — Ctpykrypa narrok models, service, interceptors

3.3. Peasizauin cucremMu 30epiraHus JaHUX.

Jlna peanizanii cucremu 30epiranHs gaHux Oyno Bukopuctano MS SQL
Server ta Entity Framework Core 3 miaxomom Code First.

Code First — e miaxig 10 po3poOku 0a3 gaHuX, 0 0asyeThcs Ha Entity
Framework Core. 3amicTh TOro, mo0 CHo4YaTKy BH3HAYaTH CXeMy Oa3d JaHHX i
MOTIM T€HEepPyBaTH MOJIETh JaHMX Ha 1i OCHOBI, CIIOYATKy BU3HAYAETHCS MOJECIb
nannx (xmacu abo cytHocti) y .NET-mpoekTi, a motim EF Core aBromarnmunO
CTBOPIOE BIATIOBIHY cXeMy 0a3u JaHUX 3a [IMMHU MOJCIISIMHU.

Ile Hamae 3py4uHICTh 1 TPOCTOTY B pO3pPOOII, OCKIIBKH MOKHA C(HOKYCYBaTUCS
Ha JU3aifHi ToOMeHy Ta Jioriii mporpamu, a EF Core Oy/e BiJinoBiiaTH 3a reHepallito
cxemu 0a3M TaHUX 1 B3aEMOJIIIO 3 HEIO.

VY manmi [Library\webapi\Library.Domain\Models\] 3naxonstecs daitnmm 3
KJ1acaMH SIKi BUKOPHCTOBYIOThCs sk moxeib Juis Entity Framework Core, nus.

Jonatok A.1. CtpykTypa nanku nokasasa Ha Pucynky 3.7.
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4 BB Maodels

C# Book.cs

C# Role.cs
c# User.cs

C# UserRole.cs

Pucynok 3.7 — ®aitnu 3 kitacamu i1 Mojiedi 0a3u TaHuX

VY ¢aitmi [Library\webapi\Library.DAL\Contexts\Context.cs] peasizoBaHo

JIOTIKY CTBOpPEHHS 0a3u JaHWUX 3 BIAMOBIAHWMH TaOnwismu, auB. Jlomatox A.2.

CytHocTi Tabauib nokaszano Ha Pucynky 3.8.

- DbSet<Book> BooKs i ;

hﬁbSetﬁBookText> BookTexts {

DbSet<User> Users {

- DbSet<Role> Roles i ;

hﬁbSetﬁUserlee> UserRoles {

Pucynok 3.8 — CyTtHocTi 6a3u 1aHuX

Meton kmacy Context.OnModelCreating — metox B sikomMy peaizoBaHa
JIOT1Ka 3B’SI3KIB M1’ CYTHOCTAMHU (HaNpuUKIajg y OJHOTO aBTOpa MOXKe OyTH OaraTto
KHWKOK).

Opna 3 kmouoBux ocoomBocteit EF Core Code First - e mirpamii. Mirparrii
BUKOPHUCTOBYIOThCS ISl 30€pEKEHHS Ta 3aCTOCYBaHHS 3MIH B CXeMl 0a3u JaHUX.
MoskHa BIIPOBaKYyBAaTH MIrparlii AJis CTBOPEHHS MOYATKOBOI cXeMH 0a3W JTaHUX,
JI0/1aBaHHSI HOBUX Ta0JIHIlb, 3MiHU a00 BuaaeHHs noiiB Tomo. EF Core po3piznse,
K1 3MIHHM B>K€ 3aCTOCOBaHi /10 0a3u JJaHUX 1 aBTOMAaTU4YHO reHepye SQL-ckpuntu
JUIS HOBUX MITpartii.

VY mammi [Library\webapi\Library.DAL\Migrations\] 3uaxonmsatbes daitim

Mmirpartiii 3renepoBani aBromatuano Entity Framework Core. 11[o6 cTBopuTH HOBY
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Mirparliro 0CTaTHhO B KOHCOJI Hamucatu komanay «add-migration Migration-

V touni 3ammycky mporpamu (aiin [Library\webapi\Library\Program.cs], aus.

JlomaTok A.3) Mirpaiii BOpOBaKYIOThCS 3aBISKU IUISHIN KOAY, SKy IOKa3aHO Ha

Pucynky 3.9.

scope = app.Services.CreateScope())

serviceProvider = scope.ServiceProvider.GetRequiredService<Context>();
serviceProvider.Database.Migrate();

Pucynox 3.9 — BripoBaiskeHHs Mirpariii

Pesynbrarom Oyne CTBOpEHHS HOBOI 0a3u JaHUX, AKIIO ii IIe He iICHy€e abo
BIIPOBAIP)KCHHS BIJIMOBIAHUX 3MiH.
Maemo ctpykTypy 0a3u nqanux gonatky Ha MS SQL Server, siky mokazaHo Ha

Pucynky 3.10.

__EFMigrationsHistory
Column Mame  Condensed Type  Mullable

% Migrationld nvarchar({150) Mo

Books PreductVersion  nvarchar(32) Mo
Colurmn Mame  Condensed Type  Nullable
% Id uniqueidentifier Mo
Mame nvarchar{MAX) Mo
Description nvarchar{MAX) Yes
i i Roles
CreationDate datetime2(7) Mo
Column Mame  Condensed Type  Nullable
Image nvarchar{MAX) Yes o .
F i uniqueidentifier Mo
Userld uniqueidentifier Mo
Mame nvarchar(MAKX) Mo
Text nvarchar{M&x) Yes
FK_UserRoles_Roles_Roleld
FK_Books_Users_|serld
Users

UserRoles

Colurmn Mame  Condensed Type  Nullable
Column Mame  Condensed Type  Mullable

% Id uniqueidentifier Mo
Legin nvarchar{450) Mo
PasswordHash  varbinary(MAX) Mo
PasswordSalt varbinany(MAK) Mo

¥ Userld uniqueidentifier Mo
% Roleld uniqueidentifier  No

_—

FK_UserRoles_Users_Userld

Pucynok 3.10 — Ctpykrypa 6a3u ganux librarydb
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Takoxx peanizoBaHa MIATPUMKA CTAaTUYHUX (DalJiB SKI PO3MILIYIOTHCS Y
dainosii  cucremi  cepepa  [Library\webapi\Library\wwwroot\uploads\].

CrtpykTypa nanku 3i craTHaHUMH (aiiaamu 300paxkeHa Ha Pucynky 3.11.

wwwroot

BN uploads

4 [EF images
default_book_image.bmp
ebb10493-cch1-4d49-a%a6-77bf734253438.bmp

Pucynok 3.11 — INanka i3 cratTuunumMu (adnamu

3.4. Peanizauis sapa 1oaaTky

3acrocyHok «Library» mae B cBoiii ocHoBi natepn MVC.

Model-View-Controller (Monens-Bun-Kontponep) — 1e apxitekrypHUii
mabJIoH POrpaMHOro 3a0e3MEeUeHHs MHUPOKO BUKOPUCTOBYETHCS IS PO3POOKHU
BeO- Ta IECKTOI-101aTKiB. BiH po3isse JIOTiKy OporpaMu Ha TPU B3a€MOITOB'A3aH1
KOMITOHEHTH:

Model: Mogaens mnpencraBisge naHi Ta Oi3HEC-JIIOTIKy mporpamu. Bona
1HKAICYJIIO€ AaHi Ta MPOBOAUTH ONEpallii 3 HUMH, Taki K 30€peKEeHHsI, OHOBJICHHS,
BUJIAJICHHS Ta OTPUMAHHS.

View: Buj BiamoBigae 3a BiqoOpaKeHHS JaHWX MOJENI KOpHCTyBaudy. BiH
npejcTaBiisie iHTepdeiic KopucTyBaya, 3 SIKUM KOPUCTYBad MOKE B3a€MOISATH, 1
BiJI0Opakae JaHi 3 MOJIETI y 3pO3yMUIOMY JJIsl KOPUCTYBaya BUTIISII.

Controller: KonTponep npuiimMae BXiJHI JaHi BiJi KOPUCTyBaya, B3a€EMOJIIE 3
MOJICIITIO JIJIsi OHOBJICHHSI IAaHUX Ta KEPYE B3AEMOJIIEI0 MK MOJICILTIO Ta BUIOM. Bin
BUKOHYE JIOTIKY J0JIaTKy, 00po0Jisie oAll Ta mepeaae BiAMOBIAHI KOMaHIU MOJE1
Ta BUTY.

3actocyBanHsa 1mabmony MVC no3Bosisie pO3AUIMTH BIAMOBIAAIBHOCTI MiX
KOMITOHEHTAaMH TPOTpaMH, TOJICTIIYIOUd PO3pPOOKY, TECTyBaHHS Ta 3MIiHY KOJY.
Kpim Toro, 1eil mabioH crnpusie MOKpPaIeHHI0 MOBTOPHOTO BUKOPUCTAHHS KOy 1

CIIPHUSE CTPYKTYPYBAHHIO TOJATKY.
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3aranipHa cTpykTypa bekenay 300pakena Ha Pucynky 3.12.

BekeHp
CxoBULLA PofoTa 3 gaHuMK Obpobka 3anuTiB
i A
User Service
P
L v
User Repository
i Ty Ty
Auth Service Auth Controller |«
“
L e v
Role Repository
i "y "y
A
Book Service —— Book Controller
“
/ h S S
Book Repository
4 Ty Ty
i
o Image Service Text Controller «
Static Files <
L. A A
P
BookText Repository Text Service
L.

Pucynok 3.12 — Ctpyktypa OekeHIy

[Toganema B3aeMomis 3 manumu 3 bJl Oyae BimOyBaTtHcs 3a JOMOMOTORO
natepHy Repository.

Repository € miabjgoHOM TNPOCKTYBaHHS, SKHH BUKOPHUCTOBYETHCSA IS
PO3IIUICHHSI JIOTIKM JOCTYIy JO JaHWX BijJ Oi13HecC-JOTriku Aoaatky. BiH Hamae
abCTpaKIito MIX JJOMEHHOIO MOJICIUIIO IOAATKY 1 JPKEPEJIOM JTaHUX.

OcHoBHa i11es1 matepHy Repository mossrae B ToMy, 11100 CTBOPUTH iHTEpderic
a00 aOCcTpakTHUH KJiac, KM BU3Ha4Ya€ HaOlp METOMAIB JUIsl pOOOTH 3 TaHUMHU, TAKUX
SK CTBOPEHHS, 3UUTyBaHHs, OHOBJIEHHsS a0bo BuaaneHHs. [lotim peamizyBatu e
1HTEpdeiic ado KIac y KOHKPETHOMY PENo3UTOpii, KUl B3aeMo/li€ 3 (PaKTUUHUM
JDKEPEJIOM JTaHUX.

[TepeBaru BuKkopucTaHHs maTepHy Repository:
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e Po3mineHHS BIAMOBIJAIBHOCTI.

[TatepH 103BOJIsIE PO3AUIMTH O13HEC-JIOTIKY JOAATKY BiJ JIOTIKH JOCTYITY 10
nanux. lle momermrye TecTyBaHHS 1 MIATPUMKY KOAY, OCKIJIBKM 3MIHH B JIOTIII
JOCTYMy A0 JaHUX HE BIUTMBAIOTh HA O13HEC-JIOTIKY Ta HABMaKH.

e [lokparieHa MepeHOCUMICTb.

Pemno3uTopiit Hagae abCcTpakiito A JOCTYIY A0 JaHHX, IO JO3BOJISE JIETKO
3MIHIOBaTH JKEpeNo JaHuxX O0e3 HEeoOX1HOCTI BHECEHHsS 3MIH y KOMl, SKUM
BUKOPHUCTOBYE 1Iel peno3utopiil. Hampukiaa, MoskHa 3aMIHUTH PENO3UTOpiA 6a3u
JAHUX Ha PETO3UTOPIH, IO MPAIO€e 31 30BHINIHIM BeO-CepBICOM, a Oi13HEC-JIOriKa
JOJIATKy 3aJIMIIUTHCS HE3MIHHOIO.

e YpcTimumii Ta Kpalie OpraHi3oBaHu KOJ.

Bukopucranns matepHy Repository momomarae YHUKHYTH PO3CISIHHS KOJY,
OCKUJIbKH BC1 OIlepallii 3 JaHUMH 30CepeHKEHI B OJTHOMY MicIll - peno3utopii. Le
MOJIETIIY€ PO3YMIHHS Ta MIATPUMKY KOAY, 3MEHIITY€ MMOBIPHICTh TIOMUJIOK 1 CIIpHUSIE
30€pEeKEHHIO HOT0 YUCTOTH.

e  MOXIUBICTh 3aCTOCYBAHHS I0AATKOBOT JIOTIKH.

Peno3uTopiit Moke CITy>KHTH MICIIeM JIJIsl BAKOHAHHS J0IaTKOBOI JIOT1KH, SKa
noB'si3aHa 3 JOCTYyNMOM [0 JaHuX. Hampukiag, MOXHAa JOJaTH KeIIyBaHHS,
JOTyBaHHSI a00 IMEpeXOIUICHHS IMOMMIIOK B PEIMO3UTOPIi, IO CIPOILyE PpOOOTy 3
JAHUMH Ha PiBHI JOAATKY.

e (ChopollleHe TECTyBaHHS.

3aBAsSKA PO3IITICHHIO O13HEC-JIOTIKM BiJ JIOTIKK JOCTYIY JO JaHWX, MOKHA
JIETKO CTBOPIOBATU TECTH AJiA O13HEC-JOTIKM JOJATKy, BUKOPUCTOBYIOYM MOK-
o0'ektn abo (eiik-penozutopii. Lle n03Bossie epeKTUBHO TeCTyBaTH Pi3HI CLEHApii
0e3 IPUB'SI3KHU 10 PeaIbHOI 0a3u JaHUX.

3arayiom, natepH Repository m103Bosise po3aiIMTH JOTIKY AOCTYIY J0 JTaHUX
BiJ OI3HEC-JIOTIKM, TMOJETUIy€e TECTyBaHHS, MIATPUMKY Ta HNEPEHOCHUMICTH KOIY.
BukopuctanHs 1mpOro mMaTepHY CHPHSE YUCTOTI Ta OpraHizaimii KOAy, a TaKoxX

JT03BOJISIE 3ACTOCOBYBATH JIOJATKOBY JIOTIKY Ha PiBHI JOCTYITY 10 AaHUX.
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JIyist 3MEHIIEHHS KIJIBKOCTI KOOy OYJI0 CTBOpEHO yHiBepcaibHui (generic)

Repository<TEntity, TKey>. Jle TEntity — cytuicts (kHura, aBrop), a TKey — tun

ineaTudikaTopa (y J0JaTKy BUKOPHUCTAHO peKOMEH0BaHa cTpykTypa Microsoft —
Guid).

Y  mammi  [Library\webapi\Library.DAL\Repositories\]  3Haxomutbcs

iHTepdeiic 1 Kmac yHiBepcaJdbHOrO peno3uTopito, nuB. [lomatox A.4. Meronu

iHTepdeiicy 300pakeno Ha Pucynky 3.13.

IRepository<TEntity, TKey> : IDisposable TEntity :

tialData<TEntity>> GetItemListAsync(Expression<Func<TEntity, >>? predicate,
? skip, 7 take, Expression<Func<TEntity, ?>>[] includes);

TasH<Téﬁtity?> GetItemAsync(TKey id);

TE-r-'ltitynv GetItemAsync(Expression<Func<TEntity, >> predicate,
Expression<Func<TEntity, ?>>[] includes);

Task CféateAsync(TEntity entity);
Uﬁaate(TEntity entity);
éieteAsync(TRey id);

Sa_:\;:eAsync() ;

Pucynok 3.13 — Iarepoetic IRepository

OcHOBHA JIOTIKA MpPOrpaMHM  3HAXOAMUTHCS B  CepBIicax y  Mamii
[Library\webapi\Library.DAL\Services\]. Crpykrypy Tmankd TMOKa3aHO Ha
Pucynky 3.14.

Services
AuthService.cs
BookService.cs
|&uthService.cs

|BookService.cs

llmage5ervice.cs

Imageservice.cs
[TextService.cs
|UserService.cs

TextService.cs

UserService.cs

Pucynok 3.14 — CtpykTypa nanku Services
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Kosxen cepric BiamoBigae 3a KOHKPETHI 3aBJaHHs (013HEC-JIOTIKY).

Auth Service (Jlonarok A.5):

e Pececrpariisi HOBOro KOpHUCTyBaya.
e ABTOpH3allis KOPHCTyBaya B CHCTEMI.
e Baminamis o0OJIKOBUX JaHUX.

Book Service (JIomatok A.6):

e (CTBOpPEHHS KHUT.

e (OHOBJICHHS KHHT.

e BujaneHHSI KHUT.

e 3HAXOJ/KCHHS KHUTH 32 TIEBHUMU MTApAMETPAMH.
e 3HaXOJKCHHS CIMCKY KHMT.

Image Service ([logarok A.7):

e Bampgamis BXITHUX JaHHX.

e 3aBaHTa)X€HHS OOKJIAJIUHKU KHUTH.
e 3amMiHa OOKJIaJIUHKU KHUTH.

e BunaneHus oOKIaguHKHA KHUTH.

e PedakTopuHr BXiTHOTO 300paKCHHS.

Text Service (JIonarok A.8):

e Bamipgamig BXITHUX JaHUX.

e 3uuryBaHHA 3 (Dailny (KU Halae KOPHUCTYBau) TEKCTYy KHHUTHU Ta
3aHECEHHS MOoro A0 0a3u JaHUX.

e Po30UTTS TEKCTY KHUTH HA CTOPIHKH.

e BuseneHnHs po30UTOro Ha CTOPIHKU TEKCTY.

User Service (Jlomatox A.9):

e 3HaxXO/PKEHHS KOPUCTYBayiB 3a iX KJIeHMaMu.
e Banigamis KOpUCTyBayiB.
Kosxen cepBic Ta pemo3uTopiil peecTpyroThCs B JIOAATKY 3a JOIOMOTOIO

dbyukmionany ASP.NET Core 'y Toumi 3amycky mporpamu,  dain
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[Library\webapi\Library\Program.cs], auB. Jlomatox A.3. JlogaBaHHS CepBICiB

MPOJAEMOHCTPOBaHO Ha PucyHnky 3.15.

builder.Services
builder.Services

builder.Services
builder.Services
builder.Services

builder.Services
builder.Services

builder.Services
builder.Services

.AddScoped<IUserService, UserService=();
.AddScoped<IAuthService, AuthService=();

.AddScoped<IBookService, BookService>();
.AddScoped<IImageService, ImageService>();
.AddScoped<ITextService, TextService>();

.AddScoped<IRepository<User, Guid>, Repository<User, Guid>>();
.AddScoped<IRepository<Role, Guid>, Repository<Role, Guid>>();

.AddScoped<IRepository<Book, Guid>, Repository<Book, Guid>>();
.AddScoped<IRepository<BookText, Guid>, Repository<BookText, Guid>>();

Pucynox 3.15 — Peectpartisi cepBiciB Ta perno3uTopiiB

O6po0Oka

KOHTpOJIepax y

3aMUTIB  AKI HAJAXOJIATh BIJl KOPUCTYBayiB BIJOYBA€ThCS B

nami [Library\webapi\Library\Controllers\]. Ctpykrypa mnanku

nokasana Ha PucyHnky 3.16.

4 B Controllers
C# AuthController.cs

C# BookController.cs

C# TextController.cs

Pucynok 3.16 — Ctpykrypa nanku Controllers

Koxen KoHTposnep BIANMOBIZAE€ 3a KOHKPETHI 3aBAaHHS (KOHKPETHY

CYKYITHICTh 3aIUTIB).

Auth Controller (Tomarox A.10):

e 3amuT Ha peecTpartio.

e 3amWT Ha aBTOPH3ALIIIO.

Book Controller (Jlomatox A.11):

e 3ammT Ha BUBCACHHS CIIMCKY KHHI'.

e 3anuT Ha BUBEACHHS JOKJIAIHOI iH(GOpMALIil PO KHUTH.

e 3anuT HAa CTBOPEHHS HOBO1 KHUTH.

e 3amuT HA pellaryBaHHA ICHYIOYOi KHUTH.
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e 3anMT Ha BUJAJICHHS KHHIU.

Text Controller (Tomarox A.12):

e 3amuT HAa BUBEJICHHS TEKCTY KHUTH.
Ha xoHTponepu TakoX MOXYTb HaIXOTUTH (HOpMH SIKi CTPYKTYypOBaHi y

BIMOBIAHI Ki1acH, 1uB. /lomaTok A.13.

Taxosx Oy70 peani3oBaHO TEK 3BaHE CEPEAOBHUIIE MPOMIKHOTO IPOrPaMHOTO
3a0e3ncuenns (Middleware). [lns ASP.NET Core Web APl BOHO € BaXiIHMBOIO
CKJIQJIOBOIO, sika J103BoJisie 00po0ssitTt HTTP-3anmuTi 3 BETMKUMHU MOMIJIUBOCTSIMH
HaJallITyBaHHS Ta po3mmupeHHs. [IlpomikHe mporpamHe  3abe3medcHHS
PO3TaIIOBY€ETHCS MK BEO-CEpBEPOM Ta MOTOKOM OOpPOOKHM 3allUTIB JIOAATKY, IO
JT03BOJISIE TIEPEXOILTIOBATH, 3MIHIOBATH 200 BIJIMOBIJIATH HA 3aIUTH.

KoMImoHeHTH TIPOMDKHOTO TIPOrpaMHOTO 3a0e3MedeHHs] BUKOHYIOTHCS
MIOCJIIIOBHO B TOMY MOPSIJIKY, B IKOMY BOHH JIOJIAI0OTHCS JIO TOTOKY OOPOOKH, KOKEH
KOMIIOHEHT Ma€ MOXJIMBICTh OOpOOJSATH BXIJIHMM 3alUT Ta ONIIOHAJIBHO
nepeaaBaTH MOro HACTYITHOMY KOMIIOHEHTY a00 CKOpOYYyBaTH MOTIK OOpoOKH Ta
reHepyBaTU BiJIMOBI/Ib OE3MOCEPETHBO.

Sxmo mix yac BUKOHAHHS 3alUTy KOPHUCTyBada BUHUKHE IMMOMUJIKA TO BOHA
Oyne o6poOmena 3a momomororo Middleware — peamizoBaHoro Kjaacom

ExceptionHandler, qus. [logatok A.14.

IIpu ctBOpeHH1 OekeHay OyiaM 3acTOCOBaHI TEBHI JOMOMIXHI KJacH,

KOHCTaHTH, IepeyuciieHHs, auB. Jlomatok A.15.

3.5. Peanizauist Web-inTepdeiicy

Becy  ¢poHTeHH MOXKHAa  pO3AUIMTH Ha  JCEKUIbKAa YacTWH, SIKI

MPOJIEMOHCTPOBaHO Ha PucyHky 3.17.
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dpoHTEHA
MNepexonneHHa Obpobka opM, CTBOPEHHA Web-iHTepen
3anuTIE 3anWTIB, CTEOPEHHA IHTepdency P
o

Auth Component  [&— |

N 0 K

Ty
Book-Card
Component
N 4

Book-List View

Auth Service

Book-List Component

/
Book-Edit Component

Book-Edit View

Book Service

N 00 S

Auth Interceptor

Book-Create View
Ty

Book-Create
Component

—

Text Service —_—

Eook Component -4-"”/

—

Book View

™y
Book-Text

Component

N

b3 BEool-Text View

Pucynok 3.17 — Ctpykrypa ppoHTEHIY

Koxxen cepmic BiAmoBigae 3a HaACWIaHHS 3anuTiB Ha ceppep. [lamka 3
cepsicamu [Library\angularapp\src\app\services\].
Auth Service ([logarox 5.1):

e 3amuT Ha peecTpario.
e 3amuT Ha aBTOPHU3AIIIIO.

Book Service (/Tonatok B.2):

e 3anWT HAa BUBEACHHS CIUCKY KHUT.
e 3anuT Ha BUBEACHHS JOKJIAIHOI 1H(GOpMALIil PO KHUTH.

e 3amuT Ha CTBOPEHHS HOBO1 KHUTH.
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e 3anwWT Ha pefaryBaHHS ICHYIOUO1 KHUTH.
e 3anWT HA BUJAJICHHS KHHTH.

Text Service (Jonarok 5.3):

e 3amnur Ha BHUBCIACHHA TCKCTY KHHUI'H.

[Tepexommenns 3amuTiB (Interceptor, nus. Jlonatok b5.4) cripsiMoBaHe Ha Te,

1100 /10 KOXKHOTO 3aIUTy JI0/1aBaTH SKYCh MOTP1OHY iH(opmartito. Hampukiiaa TokeHn
aBropu3antii  [Library\angularapp\src\app\interceptors\auth.interceptor.ts]. Kiac

nepexoruieHHs 300pakeHo Ha Pucynky 3.18.

ectable()
t AuthInterceptor HttpInterceptor {
intercept(req: Http est<any>, next: HttpH ~)}: Observable<HttpEvent<any>> {

oken = localStorage.getItem('authToken");

req = req.clone({
setHeaders: Authorization:

1)

token}”

return next.handle(req);

Pucynox 3.18 — JlonaBaHHs TOKEHY aBTOPHU3aIIii 10 3alUTIB

OcHoBHOW0 yacTHHO (PpoHTeHIY € KommoHeHTH (Components), siki MOXYTb
00’eqnyBatucs B moaym (Modules). V nomatky € nsa momyni APpP — TOJIOBHHIA
Moaysb AonaTky, Book — mMomynb, skwii 00’€IHYy€e KOMIIOHCHTH IOB’sI3aHi 3
CYTHICTIO KHUTH.

Component — e O6yniBenabHI OJIOKM JOAATKY, skl ckiaagaroThess 3 HTML-
mrabsony, CSS-ctmmis 1 TypeScript-koay. KojkeH KOMIIOHEHT BiJIMOBIZA€E 3a MEBHY
GyHKIIOHATBHICTh Ta BUTIAN eleMeHTa iHTepdelicy nomatky. Hampukian,
KOMIIOHEHT MO)Xe OyTH KHOMKOI, (opmMoOro, TabJMIet0, MEHIO a00 OyIb-SIKUM
THIITUM €JIEeMEHTOM iHTep(ericy.

Komnonentu B Angular MmoxxyTh Matu BXinHi gani (Input) Ta Buxigni naHi

(Output). Bxigni maHi — e JaHi, fAKi MEpeIarOThCS B KOMIIOHEHT 330BHI 1
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BUKOPHUCTOBYIOThCS Il  BIJOOpakeHHST a00 OOpOOKM BHYTPIIIHBOTO CTaHY
KOMIMOHEeHTa. BuxijH1 faHi — 11e 1aHi, SKi KOMIOHEHT MOKE BIJIIPABIIATH HA30BHI,
HAIPUKJIIAJ, MiCIIs IeBHOI Jii KOPUCTyBava.

Kommnonentu B Angular Takosk MOKyTh MAaTH CBOI BJIACHI CTHJII, 1110 T03BOJISIE
JIETKO HAJIAIITOBYBATH BUTJISA KoMIoHeHTa. KpiM Toro, Angular Haae MOXIIMBICTb
PO3IIMPIOBATH KOMITOHEHTH 3a JOTIOMOTOI0 TUPEKTHB, SIK1 BIUTUBAIOTH HA TTOBEIHKY
Ta BUTJIS KOMIIOHCHTIB.

3 BUKOPUCTAHHSIM KOMIIOHCHTHOTO IMiXxoay Angular 1o3Boisie cTBOpPrOBaTH
JIOJIaTKH, 1110 JIETKO MacIITa0yBaTH Ta MIATPUMYBATH, OCKUIBKU KOXKEH KOMIIOHEHT
BUKOHYE CBOIO UITKO BU3HAYCHY (PYHKIIIFO.

Kommonentu 3HAXOIATHCS y TIaIIi

[Library\angularapp\src\app\components\]. App ([onarox b.5) — ronoBHwuii

KOMITIOHCHT ITPOTrpaMH.

Auth (JIonarox 5.6):

e (CTBOpEHHS CTOPIHKMU peecTpalii/aBTopu3aLii.
e (CrBOpenHs (hopMU peecTpallii/aBTopu3aliii.

e OOpoOka popmu peectpartii.

e Hajacunanss 3anmuTy peecTparlii Ha cepBep.

e OOpoOka popMu aBTOpHU3AILii.

e Hancunanns 3anuty aBTopu3allii Ha CEpBeEp.

e OTpumaHHS TOKEHY aBTOpHU3aIlii.

Book-Card (/lonarox B.7):

e CTBOpEHHS KapTOK.

Book-List (Iogarok 5.8):

L HaI[CI/IHaHHH 34Ty Ha CCPBCP JId BUBCACHHS CIIMCKY KHUT.

e (CTBOpEHHS CTOPIHKU CIUCKY KaPTOK KHHT.

Book (JIonarok 5.9):

e Hancunannas 3anuty Ha cepBep AJid BUBEJCHHS JTOKJIAIHO1 1H(OpMalii
PO KHUTY.

e (CTBOpEHHS CTOPIHKU KHUTH.
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L4 HaI[CI/IJIaHHSI 3aIIMTY Ha CCPBCP IS BUAAJICHHA KHUT'U.

Book-Text (Jlonarox 5.10):

e Haacunanus 34Ty Ha CCPBCP AJId BUBCACHHS TCKCTY KHUTH.

e (CTBOpEHHS E€IIEMEHTY TEKCTY.

Book-Create (/lonatok 5.11):

e (CTBOpEHHS CTOPIHKU CTBOPEHHSI HOBOi KHHTH.
e (CrBOpeHHs (HOpMU CTBOPEHHS HOBOI KHHTH.

e Haacunanns 34Ty CTBOPCHHA HOBO1 KHUTH Ha CCPBLp.

Book-Edit (JIomatox 5.12):

e CTBOpPEHHS CTOPIHKH pellaryBaHHs KHHTH.

e CrBopeHHs GOpPMH pellaryBaHHs KHUTH.

e Hazacunanns 3anuTy pegaryBaHHS KHUTH Ha CEpPBED.

JIJ1s1 KO’)KHOTO KOMIIOHEHTY € CBO€ BisyasibHe mipejictaBieHHs (View).
Auth:

dopmu peectparii/aBropu3artii 3 Bignmosigaumu mossimu (Login, Password).

Bamigaris gexuTh Ha cepBEpHIM YacTHHI. SIKITO BaJIiAaIliio MPOBAJICHO TO CEPBEP

MOBEPHE MOMUJIKY 3 BiJIMOBITHUM TOBIOMJICHHSIM 1HAKIIIE Oy/leé CTBOPEHO HOBOTO

KOPUCTYBa4a/KOPUCTyBau yBile B cUCTeMy. Burisg dopmu aBTopm3ariii

300pakeHo Ha Pucynky 3.19, popmu peecrpartii — Pucynoxk 3.20.

Log-in to your account

8 test user

E *ERERBREN

Pucynox 3.19 - ®opma aBTopu3airii
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Create a new account

8 test user

i LA A L R RN L]

Pucynok 3.20 - ®opma peectpartii

Book-List wactunoro sixoro € Book-Card:

['0710BHOIO CTOPIHKOIO CaliTy € cTopiHKa 31 chuckoMm KkHur. Header
CKJIAJIA€ThCS 3 KHOIMOK HaBITaIll/KOMaHHUX KHOTIOK:

Library — xkHomKa niepexo/y Ha TOJIOBHY CTOPIHKY.

Create New B0OK — kHOMKa mepexo/ly Ha CTOPIHKY CTBOPEHHS KHUTHU (SKIIO
KOPHUCTYBa4 aBTOPU30BAHUN).

Login — KHOMKa mepexoy Ha CTOPIHKY aBTOpHW3allii (SKIIO KOPHCTyBad HE
aBTOPU30BAHUM).

Register — kHomKa mepexoy Ha CTOPIHKY peecTpallii (IKII0 KOPUCTYBa4 HE
aBTOpHM30BaHui) abo3 user_name — login kopucTyBaua (KO KOPUCTyBad
aBTOPU30BAHUN).

Logout — kHOMKa BUXOTy 3 CUCTEMU (SKIIO KOPUCTYBad aBTOPU30BAHUN).

Burnsn Header s HesapeecTpoBaHOTO KOpHCTyBaua 300pa)KCHO Ha

Pucynky 3.21.

Library Login Register

Pucynok 3.21 — Header He3apeecTpoBaHOT0 KOPUCTYBaya
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CHcoK KHUT CKIIQAA€ThCS 3 KapTOK. KapTKu KHUT CKIa1at0Thes 3 KOPOTKOTO
OMHUCYy, OOKJAIWHKH, Ta € KHOINKOI HaBiramii Ha CTOPIHKY KHHUTH. SIKIIO0
OOKJIQJIMHKH J0 KHUTH HE JOAAHO TO 3aMiCTh Hel Oy/ie cTaHAapTHA 3ariyiika. SAKIo
NOTOYHHUI KOPHUCTYBad € aBTOPOM KHHUTH 1€ B110Opa3utbes Ha ii kaptul. Crnincok
KHUT 300pakeHo Ha Pucynky 3.22, a CIMCOK KHMWT, SIKi BJIAIITOBYIOTh KpPHUTEpiil

nomyky — Pucynok 3.23.

Library Create New Book test_user Logout

Q

(3
G

Test_Book_Name#= Test_Book_Name#1 Test_Book_Name#1 Test_Book_Name#1 Test_Book_Name#¢

Test_Book_Description# Test_Book_Description# Test_Book_Description# Test_Book_Description# Test_Book_Description#

S

(3
=

Test_Book_Name#¢ Test_Book_Name#~ Test_Book_Name#¢ Test_Book_Name#4 Test_Book_Name#7

Test_Book_Descriptions Test_Book_Description# Test_Book_Description# Test_Book_Description# Test_Book_Description#

Pucynok 3.22 — [IpencraBieHHs CIIUCKY KHUT
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S

=

Test_Book_Name#1 Test_Book_Name#1 Test_Book_Name#1

Test_Book_Description# Test_Book_Description# Test_Book_Description

Pucynok 3.23 — [Nouryk KHUTH 110 3a 11 Ha3BOIO

Book wactunOI0 sikoro € Book-Text:

CropiHka KHUTH 3 IeTalIbHOIO 1H(opMarlii€ero mpo Hel. Takox Ha Hill € KHOTKa
HaBiramii Ha CTOPIHKY peJaryBaHHS KHUTH Ta KHOINKa KEpyBaHHS — KHOIIKa
BUJIaJICHHS KHUTH.

PenaryBatu a00 BUIANSITH KHUTY MOE TUIBKH 11 aBTOp a00 aaMIiHICTpaTOp
CHUCTEMH.

Takox Ha CTOPIHII KHUTH € ii TEKCT 1)1 YnTaHHs. TeKCT po30UTO Ha CTOPIHKU
M0 SKMM MO>KHa IMEPEeXOJAUTH 3a JOTOMOTOI0 TaHell Hapiramii. Burisa cTtopinku
KHUTH MTOKa3aHo Ha Pucynky 3.24.

Book-Create ta Book-Edit:

Ha cropinkax cTBOpeHHs/pelaryBaHHsl KHUTH 3HAXOASATHCS BiAMOBIIHI
dbopmu. Baniganis JeXUTh Ha CEpBEPHINA YacTUHI. SKIIO Baiigallito MpoBajIeHO TO
CepBep MOBEPHE MOMUJIKY 3 BIATOBIAHUM MOBIIOMJICHHSM 1HaKIE Oye CTBOPEHO
HOBY KHUTY/BiJpeiaroBaHo icHyrouy. @opma CTBOPEHHS HOBOi KHUTH MOKa3aHa Ha

Pucynky 3.25.
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Library Create New Book test_user Logout

Test_Book_Name#2

Test_Book_Description#2

Creation Date: Author:

5/14/23,12:37PM  test_user

Edit Delete

n2345... 12 Next »

This is just test text. This is just test text. This is just test text. This is just test text. This is just test text. This is just test text. This is
just test text. This is just test text. This is just test text. This is just test text. This is just test text. This is just test text.

This is just test text. This is just test text. This is just test text. This is just test text. This is just test text. This is just test text. This is
just test text. This is just test text. This is just test text. This is just test text. This is just test text. This is just test text.

This is just test text. This is just test text. This is just test text. This is just test text. This is just test text. This is just test text. This is
just test text. This is just test text. This is just test text. This is just test text. This is just test text. This is just test text. This is just test text.
This is just test text. This is just test text. This is just test text. This is just test text. This is just test text. This is just test text. This is just
test text. This is just test text. This is just test text. This is just test text. This is just test text. This is just test text. This is just test text. This
is just test text. This is just test text. This is just test text. This is just test text.

Pucynox 3.24 — CtopiHKa KHUTH

Name:

Description:

Pucynox 3.25 — ®opma cTBOpeHHSI HOBOT KHUTH

dopma pefaryBaHHs KHUTH MTOKa3aHa Ha Pucynky 3.26.



Test_ Book_Name#2

Name:

Test_ Book Name#2

Description:

Test_Book_ Description#2

IR

Pucynok 3.26 — ®opma penaryBaHHsI KHUTH

Jlns HaBirarii mo cropinkaMm Bukopuctano Angular Routing.
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Routing — e pyHkmionan ppeiMBopKy Angular, Ikuii T03BOJISE TEPEXOAUTH

MDK PI3HUMH CTOpiHKaMu a00 KOMIIOHEHTaMH B paMmKax Jonatky. BiH Hamae

MO>KJIMBICTh BU3HA4aTu Mapupytu juist pisHux URL-agpec Tta mos's3yBatu ix 3

MEBHUMHU KOMITOHEeHTamMu. Daiiyin 3 Kj1acaMu HaBIrarii;

[Library\angularapp\src\app\components\book\book-routing.module.ts]

[Library\angularapp\src\app\app-routing.module.ts]

MoskinBi mepexoiu mokazaHo Ha Pucynkax 3.27 — 3.28.



routes:

path:

component: BooklListComponent

‘create’,

component: BookCreateComponent

path: b
component :

path: b
component :

module') .then{m m.BookModule

component: Au

path: '==',
redirectTo:

Pucynok 3.28 — Hagirartis mo mogaTky

3.6. Peauizauisa cucreMu 0e3meKu.

Binmosigae 3a cuctemy Oesmeku kimac AuthService, sikuii 3HaXOAHUTHCSA Y

daitmi [Library\webapi\Library.DAL\Services\AuthService.cs], nus. Jlogatok A.S.

[Ticnst HAgXOJKEHHsI 3amMUTy Ha PEECTpallifo BIAOYAEThCS Badigallis

00JIIKOBHX JAHUX KOPHUCTYBaya (JOBKHHA MApOJIIO OLIbIIE 5 CUMBOIB 1 T11.). SIKIIT0
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BaJliJlallis yCIIIIHA TO TMapoib Oyxae 3ammdpoBaHo (Tak sk 30epiratu
He3amudpoBaHU Taposib y 0a3l JaHMX HEOE3NMEYHO) Ta CTBOPEHO HOBOIO
KOpHCTyBaJa 3 Binnosimaumu Login ta PasswordHash.

Merton mudpyBaHHs maposito 300pakeHo Ha Pucynky 3.29.

GeneratePasswordHash( password, [1 passwordHash, [1 passwordSalt)

hmac
passwordHash =
passwordSalt =

= HMACSHA512() ;
hmac . ComputeHash(Encoding.UTF8.GetBytes(password));
hmac.Key;

Pucynok 3.29 — llIudpyBanns napo:iato

Jlist mudpyBanHs mapoito Bukopuctano ctangapt HMACSHAS12.

HMACSHAS512 — nie kpuntorpadiuauii anropuTMm, sIKuii BUKOPUCTOBYETHCS
JUISL TIEPEBIPKM ABTEHTUYHOCTI Ta IUIICHOCTI TOBIJOMJIEHHS a00 JaHMX.
HMACSHAS512 d4acto BHUKOPHCTOBYETHCS [IJisl TEPEBIPKM ABTEHTHUYHOCTI Ta
[TICHOCTI MOB1IOMJIEHB B PI3HUX MPOTOKOJIaX OE3MEKH Ta Mporpamax.

HMACSHAS12 noennye ¢ynkuiro xemryBanHs SHA-512 3 cekpeTHum
KJIFOUEM Ta TOBIJOMIICHHSIM, 1100 CTBOPUTH XEUI-TIOB'SI3aHUM KoM ayTeHTHU(IKAIIIT
noBiiomieHHd. OTpuMaHuil KOJ MOXHAa BHUKOPUCTOBYBAaTH [UIsl TEPEBIPKH
LITICHOCTI Ta aBTEHTUYHOCTI MOBIJIOMJIEHHS], TOPIBHIOIOYM HOTO 3 PO3PaXOBAHUM
HMAC na 60111 oTpumyBaua.

I[Tix yac aBTopu3allii BBeIeH1 00J11KOBI aH1 (ITapoJib) TAaKOK OyIe 3aK0J0BaHO
Ta TIEPEBIPEHO UM BiH 301ra€ThCs 3 XEMI-KOJIOM 3 0a3u JaHUX.

Meron Bepudikaiiii maposto mokaszano Ha Pucynky 3.30.

VerifyPasswordHash( password, [1 passwordHash, [1 passwordSalt)

hmac = HMACSHAS12(passwordSalt);
[] computedHash = hmac.ComputeHash(Encoding.UTF8.GetBytes(password));
return computedHash.SequenceEqual(passwordHash);

Pucynox 3.30 — [lepeBipka BiAMOBIAHOCTI MAPOJIIIO
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[Ticas ycmimHoi aBropu3amii Oyme 3renepoBano JSON Web Token rta
BimpaBiieHo Ha KiaieHT. CaM TOKeH cKiIanaeThes 3 kiacitmiB (Name, Identifier, Role).

JlonaHHS KJIEMMIB 10 TOKEHY MPOJAEeMOHCTpoBaHO Ha Pucynky 3.31.

List<Claim> claims = O

{

Claim(ClaimTypes.Name, user.Login.ToString()

?? throw viceException("Invalid user name.", HttpStatusCode.BadRequest)),
Claim(ClaimTy .NameIdentifier, user.Id.ToString()

??7 throw viceException("Invalid user identifier.", HttpStatusCode.BadRequest))

)2

foreach ( role in user.Roles.Select(role => role.Name))
{

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

Pucynok 3.31 — JlogaBaHHS KJI€MiB 10 TOKEHA

i xneiiMu B MOJanblIOMy OYIyTh BHUKOPUCTOBYBAaTHUCS Ha KIIIEHTI.
Hampuknag mnepeBipkd 4Yd TOTOYHUN KOPHUCTYBau € aBTOPOM KHUTH IS 11

BUJAJICHHS.

register(user: Credentials) {
.authService.register(user).subscribe({
next: (token: Token) {
localStorage.setItem( 'authToken', token.datal);
-return();

error: (error: any)

.toastr.error error.error.message);

complete: ()

.toastr.success("Login successful.");

Pucynox 3.32 — Meroa peecTpaiiii KopuctyBaya

Meron peectpaliii KOpUCTyBada, pe3ysibTaTaM SKOTO € OTPUMAaHHS TOKEHa
aBTOpM3AIlii 3 cepBepy moka3zaHo Ha Pucynky 3.32.
[Ticis Toro, sIK KJIIEHT OTPUMaB TOKEH 3 cepBepa ioro Oyae momano B Local

Storage. [Library\angularapp\src\app\components\user\auth\auth.component.ts]
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BUCHOBKHU

Y xomi BuKOHaHHSA KBami(dikamiiHOi poboTu Oynma po3pobieHa BeO-
opieHToBaHa iHopMaliiHa cucrema 'Library" s camBumaBy KHur. Jlas
peamizaiiii cuctemMu Oyl0 BHKOPHUCTAHO CyYacHI TeXHOJOTii, 30kpema MS SQL
Server, Entity Framework Core, ASP.NET Core, Angular, Semantic UI ta JSON
Web Tokens.

Y pesymbrari poOOTH HaJa MPOEKTOM OYyJO0 CTBOPEHO 3pydHy Ta
dbyHKIIOHATBHY 1HGOPMAIIIITHY CUCTEMY, SIKa JI03BOJISIE KOPUCTYBauaM CaMOCTIHHO
BUJIaBaTU CBOi KHUTH Yy BeO-(popmati. Crucrema Hajgae MOXIHUBICTH /IS aBTOPIB
3aBaHTAXXyBaTH, PelaryBaTy Ta MOIINPIOBATH CBOI KHUTH.

3a nonomororo MS SQL Server Ta Entity Framework Core 6yna peanizoBana
NMOTy>XHa 0a3za JaHuX, sKa 3a0e3neuyye edexTuBHE 30epiraHHs Ta 0OpOOKy
iHpopmMmarrii mpo kuuru Ta kopuctyBauiB. ASP.NET Core OyB Bukopuctanuii amns
CTBOpEHHS BeO-cepBepa, sIKUii 3a0e3edye B3aeMOII0 3 KIIIEHTCHKUM JJOJJaTKOM.

@®ponTena cuctemu Oyio po3pobieHO 3 BHKopucTaHHsM Angular Ta
Semantic UlI, o 3abe3mnedye 3py4Huii Ta CydacHui iHTepdEeic a1 KOPUCTYBaviB.
besneka cuctemu Oyiia mokpariena 3aasku Bukopuctanato JSON Web Tokens mis
aBTeHTU(DIKaIlli Ta aBTOpHU3allli KOPUCTYBaUiB.

s cucrtema Mae BEeNMMKWW TMOTEHIAN [JIS TOJAJIBIIOTO PO3BUTKY.
BukopucTanHs CydyacHUX TEXHOJIOTIH J03BOJHMIIO CTBOPUTH €PEKTUBHY Ta 3PYyUHY
CUCTEMY, SIKa B TIOJIAJILIIIOMY MOe OyTH po3iirpena. Hanpukian BIpoBaKeHHSIM:

® PEUTHHTY KHMUT.

® BIUITyKiB PO KHUTH.

® CHCTEMH PEKOMEHIAIIH.

® BHYTpIIHIN peJaKTOP TEKCTY KHUTH.

® MOHETH3aIlll aBTOPIB.
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JOIATOK A
bekenn

A.1 MogaeJi 0a3u 1aHux.

public class Book

{ public Guid Id { get; set; }
public string Name { get; set; }
public string? Description { get; set; }
public DateTime CreationDate { get; set; }

public string? Image { get; set; }

[Jsonlgnore]
public Guid Userld { get; set; }

public User User { get; set; }

[Jsonlgnore]
public BookText BookText { get; set; }

public class BookText

{
public Guid Id { get; set; }
public string? Text { get; set; }
public Book Book { get; set; }
}

public class Role

{
public Guid Id { get; set; }
public string Name { get; set; }
public List<User> Users { get; set; }
}

public class User

{
public Guid Id { get; set; }

public string Login { get; set; }
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[Jsonlgnore]
public byte[] PasswordHash { get; set; }

[Jsonlgnore]
public byte[] PasswordSalt { get; set; }

[Jsonlgnore]
public List<Role> Roles { get; set; }

[Jsonlgnore]
public List<Book> Books { get; set; }

public class UserRole

{
public Guid Userld { get; set; }

public Guid Roleld { get; set; }
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A.2 KoHTekcT 0231 1aHHX.

public class Context : DbContext

{

public DbSet<Book> Books { get; set; }

public DbSet<BookText> BookTexts { get; set; }
public DbSet<User> Users { get; set; }

public DbSet<Role> Roles { get; set; }

public DbSet<UserRole> UserRoles { get; set; }

public Context(DbContextOptions<Context> options) : base(options) { }

protected override void OnModelCreating(ModelBuilder modelBuilder)

{

}

base.OnModelCreating(modelBuilder);

modelBuilder.Entity <Book> ()
.HasOne(item => item.BookText)
\WithOne(item => item.Book)
.HasForeignKey <BookText>(item => item.Id);

modelBuilder.Entity<Book>().ToTable("Books");
modelBuilder.Entity<BookText>().ToTable("Books");

modelBuilder.Entity<User>()
.HasIndex(item => item.Login)
JIsUnique();

modelBuilder.Entity<User>()
.HasMany(item => item.Roles)
WithMany(item => item.Users)
.UsingEntity<UserRole>();

modelBuilder.Entity<User>()
.HasMany(item => item.Books)
\WithOne(item => item.User)
.HasForeignKey(item => item.Userld);

SetData(modelBuilder);

private static void SetData(ModelBuilder modelBuilder)

{

Role[] roles = {
new Role()
{
Id = Guid.Parse("e5e7f84a-685f-429b-ae38-9b44e067d76a"),
Name = LibraryRoles.Author

2

new Role()

{
Id = Guid.Parse("2949d456-901a-4f7b-a7a3-7fd1e8c2f65d"),
Name = LibraryRoles.Admin

1

o1
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User admin = new()

{
Id = Guid.Parse("630313d4-d313-4fa8-bb0e-bfce2dcb26b9"),
Login = "admin",
PasswordHash = Convert.FromBase64String(

"PY5g1S3zNRz1wqN8Fcw+tznBe9FEBFCVN38KxUAx2k9WDpHnNxvOErceYolyjnWy5zM+659hK9wOnan5E
YIBvDA=="),
PasswordSalt = Convert.FromBase64String(

"ghH/dvpMPe2CTS3d/IVfmudCAspmmEcORIN40a6iPkez+CdYdAs3wwUVulL6l4ClUJbehuNrCDaHXhP8s
mLmpZfXGvpczTt" +

"+j4BET+02cWYfSquE6auNdT3chbSelj7HAwaDftuN6HfCEcEaopEdxTu/7mWPfAfIoRE6OTO9huDk=")
b

UserRole[] adminRole = {
new UserRole()
{
Userld = Guid.Parse("630313d4-d313-4fa8-bb0e-bfce2dcb26b9"),
Roleld = Guid.Parse("2949d456-901a-4f7b-a7a3-7fd1e8c2f65d")

L
modelBuilder.Entity <User>().HasData(admin);

modelBuilder.Entity<Role>().HasData(roles);
modelBuilder.Entity <UserRole>().HasData(adminRole);
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A.3 Touka 300py Ta 3ayCKy NpOrpaMu.

public class Program

{

found.");

public static void Main(string[] args)

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

builder.Services.AddEndpointsApiExplorer();
builder.Services.AddSwaggerGen();

builder.Services.AddCors(option => option.AddPolicy(name: "Library",
policy =>
{
policy.WithOrigins("http://localhost:4200")
AllowAnyMethod()
AllowAnyHeader()
AllowCredentials();

N

builder.Services.AddScoped <IUserService, UserService>();
builder.Services.AddScoped <IAuthService, AuthService>();

builder.Services.AddScoped <IBookService, BookService>();
builder.Services.AddScoped <llmageService, ImageService>();
builder.Services.AddScoped <ITextService, TextService>();

builder.Services.AddScoped <IRepository<User, Guid>, Repository<User, Guid> > ();
builder.Services.AddScoped <IRepository<Role, Guid>, Repository<Role, Guid>>();

builder.Services.AddScoped <IRepository <Book, Guid>, Repository<Book, Guid>>();
builder.Services.AddScoped <IRepository<BookText, Guid>, Repository <BookText, Guid>>();

var connectionString = builder.Configuration.GetConnectionString("DefaultConnection") ??
throw new InvalidOperationException("Connection string 'DefaultConnection' not

builder.Services.AddDbContext<Context>(options =>
options.UseSqlServer(connectionString));
builder.Services.AddDatabaseDeveloperPageExceptionFilter();

builder.Services.AddAuthentication(JwtBearerDefaults.AuthenticationScheme)
AddJwtBearer(options =>
{
options.TokenValidationParameters = new TokenValidationParameters()
{
RequireExpirationTime = false,
ValidatelssuerSigningKey = true,
Validlssuer = builder.Configuration.GetSection("Jwt:Issuer").Value,
ValidAudience = builder.Configuration.GetSection("Jwt:Audience").Value,
IssuerSigningKey = new SymmetricSecurityKey(

Encoding.UTF8.GetBytes(builder.Configuration.GetSection("Jwt:Key").Value!))



b
var app = builder.Build();

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

{
var serviceProvider = scope.ServiceProvider.GetRequiredService <Context>();
serviceProvider.Database.Migrate();
}
if (app.Environment.IsDevelopment())
{
app.UseSwagger();
app.UseSwaggerUl();
}

app.UseStaticFiles();

app.UseCors("Library");
app.UseHttpsRedirection();

app.UseRouting();
app.UseMiddleware <ExceptionHandler> ();

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

app-MapControllers();

app.Run();
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A.4 Intepdeiic Ta KiIac pono3uTopiro.

public interface IRepository<TEntity, TKey> : IDisposable where TEntity : class

{

Task<PartialData<TEntity>> GetltemListAsync(Expression <Func<TEntity, bool>>? predicate,
int? skip, int? take, params Expression<Func<TEntity, object?>>[] includes);

Task<TEntity?> GetltemAsync(TKey id);

Task<TEntity> GetltemAsync(Expression<Func<TEntity, bool>> predicate,
params Expression<Func<TEntity, object?>>[] includes);

Task CreateAsync(TEntity entity);

void Update(TEntity entity);

Task DeleteAsync(TKey id);

Task SaveAsync();

public class Repository<TEntity, TKey> : IRepository<TEntity, TKey> where TEntity : class

{

private readonly Context _context;
private readonly DbSet<TEntity> _dbSet;

public Repository(Context context)

{

_context = context;
_dbSet = context.Set<TEntity>();

}

public async Task<PartialData<TEntity>> GetltemListAsync(Expression<Func<TEntity, bool>>?

predicate,

int? skip, int? take, params Expression<Func<TEntity, object?>>[] includes)

{
IQueryable<TEntity> query = predicate == null ? _dbSet : _dbSet.Where(predicate);

int totalAmount = await query.CountAsync();

foreach (var include in includes)

{
query = query.Include(include);
}
return new PartialData<TEntity>()
{
Data = await query.Skip(skip ?? 0).Take(take ?? totalAmount).ToListAsync(),
TotalAmount = totalAmount
%
}
public async Task<TEntity?> GetltemAsync(TKey id)
{
return await _dbSet.FindAsync(id);
}

public async Task<TEntity> GetltemAsync(Expression<Func<TEntity, bool>> predicate, params

Expression<Func<TEntity, object?>>[] includes)

{
IQueryable<TEntity> query = _dbSet;



foreach (var include in includes)

{

query = query.Include(include);

}

return await query.FirstAsync(predicate);

}

public async Task CreateAsync(TEntity entity)

{
await _dbSet. AddAsync(entity);

}
public void Update(TEntity entity)
{
_dbSet.Attach(entity);
_context.Entry(entity).State = EntityState.Modified;
}
public async Task DeleteAsync(TKey id)
{
TEntity? entity = await _dbSet.FindAsync(id);
if (entity != null)
{
_dbSet.Remove(entity);
}
}
public async Task SaveAsync()
{
await _context.SaveChangesAsync();
}

#region dispose
private bool disposed = false;

public void Dispose()

{
Dispose(true);
GC.SuppressFinalize(this);
}
private void Dispose(bool disposing)
{
if (disposed)
{
if (disposing)
{
_context.Dispose();
}
}
disposed = true;
}

#endregion
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A.5 InTrepdeiic Ta Ki1ac cepBicy aBTopu3airii

public interface |AuthService

{
Task<Token> RegisterAsync(Credentials credentials);
Task<Token> LoginAsync(Credentials credentials);

public class AuthService : IAuthService

{
private readonly IConfiguration _configuration;
private readonly IRepository<User, Guid> _userRepository;
private readonly IRepository<Role, Guid> _roleRepository;

public AuthService(IConfiguration configuration, IRepository<User, Guid> userRepository,
IRepository<Role, Guid> roleRepository)

{
_configuration = configuration;
_userRepository = userRepository;
_roleRepository = roleRepository;
}
public async Task<Token> RegisterAsync(Credentials credentials)
{
try
{

ValidateCredentials(credentials);

GeneratePasswordHash(credentials.Password, out byte[] passwordHash, out byte[]
passwordSalt);

Role role = await _roleRepository.GetltemAsync(role => role.Name ==
LibraryRoles.Author);

User user = new()

{
Login = credentials.Login,
PasswordHash = passwordHash,
PasswordSalt = passwordSalt,
Roles = new List<Role> { role }
Y

await _userRepository.CreateAsync(user);
await _userRepository.SaveAsync();

return await LoginAsync(credentials);

}

catch (ServiceException)

{

throw;

throw new ServiceException("Login is already in use.", HttpStatusCode.BadRequest);
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public async Task<Token> LoginAsync(Credentials credentials)
{
try
{
User user = await _userRepository.GetltemAsync(user => user.Login ==
credentials.Login, user => user.Roles);

if (VerifyPasswordHash(credentials.Password, user.PasswordHash, user.PasswordSalt))

{
return CreateToken(user);
1
throw new Exception();
}
catch
{

throw new ServiceException("Invalid login or password.",
HttpStatusCode.BadRequest);
}
}

private static void ValidateCredentials(Credentials credentials)
{
if (credentials.Login.Length < 5)
{
throw new ServiceException("Login must have at least 5 characters.",
HttpStatusCode.BadRequest);
}

if (credentials.Password.Length < 5)
{
throw new ServiceException("Password must have at least 5 characters.",
HttpStatusCode.BadRequest);
}
}

private static void GeneratePasswordHash(string password, out byte[] passwordHash, out byte[]
passwordSalt)

{
using var hmac = new HMACSHA512();
passwordHash = hmac.ComputeHash(Encoding.UTF8.GetBytes(password));
passwordSalt = hmac.Key;

}

private static bool VerifyPasswordHash(string password, in byte[] passwordHash, in byte[]
passwordSalt)

{
using var hmac = new HMACSHA512(passwordSalt);
byte[] computedHash = hmac.ComputeHash(Encoding.UTF8.GetBytes(password));
return computedHash.SequenceEqual(passwordHash);

}

private Token CreateToken(User user)

{

List<Claim> claims = new()

{



new Claim(ClaimTypes.Name, user.Login.ToString()
?? throw new ServiceException("Invalid user name.",
HttpStatusCode.BadRequest)),
new Claim(ClaimTypes.Nameldentifier, user.ld.ToString()
?? throw new ServiceException("Invalid user identifier.",
HttpStatusCode.BadRequest))

2
foreach (string role in user.Roles.Select(role => role.Name))
{

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

SymmetricSecurityKey key =
new(Encoding.UTF8.GetBytes(_configuration.GetSection("Jwt:Key").Valuel));

SigningCredentials credentials = new(key, SecurityAlgorithms.HmacSha512Signature);

JwtSecurityToken jwtToken = new(
_configuration.GetSection("Jwt:Issuer").Value,
_configuration.GetSection("Jwt:Audience").Value,
claims: claims,
signingCredentials: credentials);

return new Token()
{
Type = TokenType.Jwt,
Data = new JwtSecurityTokenHandler().WriteToken(jwtToken)
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A.6 InTepdeiic Ta KiIac cepBicy 00poOKHM KHMUT.

public interface IBookService

{

Task<PartialData<Book>> GetBookListAsync(BookFilter bookFilter, params Expression<Func<Book,
object?>>[] includes);

Task<Book> GetAsync(Guid id);

Task<Book> GetAsync(Guid id, params Expression<Func<Book, object?>>[] includes);

Task<Book> CreateAsync(Book book);

Task<Book> UpdateAsync(Book book);

Task DeleteAsync(Guid id);

public class BookService : IBookService

{

private readonly IRepository<Book, Guid> _bookRepository;

public BookService(IServiceProvider services)

{

_bookRepository = services.GetRequiredService<IRepository<Book, Guid>>();

}

public async Task<PartialData<Book>> GetBookListAsync(BookFilter bookFilter, params
Expression<Func<Book, object?>>[] includes)

{
Expression<Func<Book, bool>>? predicate = bookFilter.Name.lsNullOrEmpty() ? null :
(book => book.Name.Contains(bookFilter.Name!));
return await _bookRepository.GetltemListAsync(predicate,
(bookFilter.CurrentPage - 1) * bookFilter.PageSize, bookFilter.PageSize, includes);
}

public async Task<Book> GetAsync(Guid id)
{
return await _bookRepository.GetltemAsync(id) ??
throw new ServiceException("The appropriate book does not exist.",
HttpStatusCode.BadRequest);

}

public async Task<Book> GetAsync(Guid id, params Expression<Func<Book, object?> >[] includes)
{
return await _bookRepository.GetltemAsync(item => item.Id == id, includes) ??
throw new ServiceException("The appropriate book does not exist.",
HttpStatusCode.BadRequest);

}
public async Task<Book> CreateAsync(Book book)
{

try

{

await _bookRepository.CreateAsync(book);
await _bookRepository.SaveAsync();

return book;
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}

catch (Exception)
{
throw new ServiceException("An unexpected error occurred while creating the book.",
HttpStatusCode.BadRequest);

}
}
public async Task<Book> UpdateAsync(Book book)
{
try
{
_bookRepository.Update(book);
await _bookRepository.SaveAsync();
return book;
}
catch (Exception)
{

throw new ServiceException("An unexpected error occurred while updating the
book.", HttpStatusCode.BadRequest);

}
}
public async Task DeleteAsync(Guid id)
{
try
{
await _bookRepository.DeleteAsync(id);
await _bookRepository.SaveAsync();
}
catch (Exception)
{

throw new ServiceException("An unexpected error occurred while deleting the book.",
HttpStatusCode.BadRequest);
}
}



A.7 Intepdeiic Ta Kiac cepBicy 00poOKH 300paxkeHb.

public interface lImageService

{

Task<string> ReplaceAsync(IFormFile formFile, string baseName);
Task<string> UploadAsync(IFormFile formFile);
Task DeleteAsync(string baseName);

public class ImageService : liImageService

{

private readonly IConfiguration _configuration;

public ImageService(IConfiguration configuration)
{
_configuration = configuration;

}

[SupportedOSPlatform("windows")]
public async Task<string> ReplaceAsync(IFormFile formFile, string imageName)
{

Validatelmage(formFile.FileName);

await DeleteAsync(imageName);

return await SavelmageAsync(formFile);

}

[SupportedOSPlatform("windows")]
public async Task<string> UploadAsync(IFormFile formFile)

{
Validatelmage(formFile.FileName);
return await SavelmageAsync(formFile);
}
public async Task DeleteAsync(string fileName)
{
try
{

string filePath = Path.Combine(_configuration.GetSection("WebRootPath").Value!,

$"uploads\\images", fileName);

if (File.Exists(filePath))

{
await Task.Run(() => File.Delete(filePath));
1
}
catch (Exception)
{

throw new ServiceException("Deleting error: An unexpected error occurred while

deleting the image.");

}
}

private static void Validatelmage(string imageName)

{
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if (IFileExtension.ImageExtensions.Contains(Path.GetExtension(imageName)))
{
throw new ServiceException(
$"Uploading error: Invalid file extension for image.\n"
+ $"(Possible extensions: \"{string.Join("\" \"",
FileExtension.ImageExtensions)}\")",

HttpStatusCode.UnsupportedMediaType);
}
}

[SupportedOSPlatform("windows")]
private async Task<string> SavelmageAsync(IFormFile formFile)
{
try
{
string fileName = Guid.NewGuid() + FileExtension.Default(FileType.Image);

string filePath = Path.Combine(_configuration.GetSection("WebRootPath").Value!,
$"uploads\\images", fileName);

using (Stream stream = formFile.OpenReadStream())
using (Image image = Image.FromStream(stream).GetThumbnaillmage(500, 500, null,

IntPtr.Zero))
{ await Task.Run(() => image.Save(filePath));
}
return fileName;
}catch (Exception)
{

throw new ServiceException("Uploading error: An unexpected error occurred while
uploading the image.");
}
}
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A.8 InTrepdeiic Ta KiIac cepBicy 00pOOKH TEKCTY.

public interface ITextService

{

Task<string> ReadAsync(IFormFile formFile);
Task<IEnumerable <I[Enumerable <string>>?> GetAsync(Guid id);

public class TextService : ITextService

{

private readonly IRepository <BookText, Guid> _repository;

public TextService(IServiceProvider services)

{
_repository = services.GetRequiredService <IRepository <BookText, Guid> >();
}
public async Task<string> ReadAsync(IFormFile formFile)
{
ValidateText(formFile.FileName);
try
{

using StreamReader reader = new(formFile.OpenReadStream());
return await reader.ReadToEndAsync();

}

catch (Exception)

{

throw new ServiceException("Reading error: An unexpected error occurred while
reading the file.");
}
}

public async Task<IEnumerable<lEnumerable<string>>?> GetAsync(Guid id)
{
BookText bookText = await _repository.GetltemAsync(id) ??
throw new ServiceException("The appropriate book does not exist.",
HttpStatusCode.BadRequest);

return bookText.Text == null ? null : SplitText(bookText.Text);
}

private static void ValidateText(string textName)

{

if (IFileExtension.TextExtensions.Contains(Path.GetExtension(textName)))
{
throw new ServiceException(
$"Uploading error: Invalid file extension for text.\n"
+ $"(Possible extensions: \"{string.Join("\" \"",
FileExtension.TextExtensions)}\")",
HttpStatusCode.UnsupportedMediaType);



private static IEnumerable<lEnumerable<string>> SplitText(in string text)
{
IEnumerable<string> paragraphs = text.Split(\n’)
Select(s => s.Trim())
Where(s => !string.IsNullOrEmpty(s));

List<List<string>> pages = new();
List<string> page = new();

int pageSize = (int)PageSize.Medium;
int currentSize = 0;

foreach (var paragraph in paragraphs)

{
if (currentSize > pageSize)
{
pages.Add(page);
page = new List<string>();
currentSize = 0;
}
page.Add(paragraph);
currentSize += paragraph.Length;
}
if (page.Any())
{
pages.Add(page);
}

return pages;
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A.9 Inrepdeiic Ta Ki1ac cepBicy 00poOKM JaHUX NP0 KOPUCTYBaviB.

public interface IUserService

{
Task<Guid> GetldAsync(ClaimsPrincipal principal);

Task<User> GetAsync(Guid id);
Task<User> GetAsync(ClaimsPrincipal principal);
Task<User> GetAsync(ClaimsPrincipal principal, Expression<Func<User, object?>> include);

Task ValidateUserAsync(ClaimsPrincipal principal, Guid userld);

public class UserService : IUserService

{

private readonly IRepository<User, Guid> _userRepository;

public UserService(IServiceProvider services)

{

_userRepository = services.GetRequiredService<IRepository<User, Guid> > ();

}

public async Task<Guid> GetldAsync(ClaimsPrincipal principal)

{
Guid id = Parseld(principal);

return await _userRepository.GetltemAsync(id) != null ? id
: throw new ServiceException("The appropriate user does not exist.",
HttpStatusCode.BadRequest);
}

public async Task<User> GetAsync(Guid id)
{

return await _userRepository.GetltemAsync(id)
?? throw new ServiceException("The appropriate user does not exist.”,

HttpStatusCode.BadRequest);
}

public async Task<User> GetAsync(ClaimsPrincipal principal)

{
Guid id = Parseld(principal);

return await _userRepository.GetltemAsync(id)
?? throw new ServiceException("The appropriate user does not exist.",
HttpStatusCode.BadRequest);
}

public async Task<User> GetAsync(ClaimsPrincipal principal, Expression<Func<User, object?> >
include)

{
Guid id = Parseld(principal);
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return await _userRepository.GetltemAsync(user => user.ld == id, include)
?? throw new ServiceException("The appropriate user does not exist.”,
HttpStatusCode.BadRequest); ;

}
public async Task ValidateUserAsync(ClaimsPrincipal principal, Guid userld)
{
User user = await GetAsync(principal, user => user.Roles);
if (user.Roles.Select(role => role.Name).Contains(LibraryRoles.Admin))
{
return;
}
if (userld != user.ld)
{
throw new ServiceException("Invalid user credentials. Only the book author can edit
it.",
HttpStatusCode.BadRequest);
}
}

private static Guid Parseld(ClaimsPrincipal principal)

{

return Guid.Parse(principal.Claims.FirstOrDefault(claim => claim.Type ==
ClaimTypes.Nameldentifier)?.Value
?? throw new ServiceException("Invalid user token.", HttpStatusCode.BadRequest));

}



A.10 Kinac KoHTpoOJJIepy aBTOpH3aIlii.

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

{

private readonly |AuthService _authService;

public AuthController(lAuthService authService)
{

_authService = authService;

}

[HttpPost("register")]
public async Task<Token> Register([FromBody] Credentials credentials)

{

return await _authService.RegisterAsync(credentials);

}

[HttpPost("login™)]
public async Task<Token> Login([FromBody] Credentials credentials)

{

return await _authService.LoginAsync(credentials);

}
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A.11 Knac koHTpOJIIEpY 1Jisi 00pOOKH 3aNUTIB MPO KHUTH.

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

{

private readonly IBookService _bookService;
private readonly IimageService _imageService;
private readonly ITextService _textService;
private readonly IUserService _userService;

public BookController(IBookService bookService, lImageService imageService,
ITextService textService, IUserService userService)
{
_bookService = bookService;
_imageService = imageService;
_textService = textService;
_userService = userService;

}

[HttpGet]
public async Task<PartialData<Book> > List([FromQuery] BookFilter bookFilter)
{

return await _bookService.GetBookListAsync(bookFilter, book => book.User);

}

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

return await _bookService.GetAsync(id, book => book.User);

}

[HttpPost, Authorize]
public async Task<Book> Create([FromForm] WebBook webBook)

{

Book book = new()

{
Id = Guid.NewGuid(),
Name = webBook.Name,
Description = webBook.Description,
CreationDate = DateTime.Now.AddDays(-22),
Userld = await _userService.GetldAsync(User)

|3

if (webBook.Image != null)

{

book.Image = await _imageService.UploadAsync(webBook.Image);

}

if (webBook.BookText != null)
{

book.BookText = new BookText()

{

Text = await _textService.ReadAsync(webBook.BookText)

|3
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}

return await _bookService.CreateAsync(book);

[HttpPut, Authorize]
public async Task<Book> Update([FromForm] WebBook webBook)

{

}

Book book = await _bookService.GetAsync(webBook.Id);
await _userService.ValidateUserAsync(User, book.Userld);

book.Name = webBook.Name;
book.Description = webBook.Description;

if (webBook.Image != null)
{
book.Image = book.Image != null
? await _imageService.ReplaceAsync(webBook.Image, book.Image)
: await _imageService.UploadAsync(webBook.Image);

}

if (webBook.BookText != null)
{

book.BookText = new BookText()

{

Text = await _textService.ReadAsync(webBook.BookText)
Y
}

return await _bookService.UpdateAsync(book);

[HttpDelete("{id}"), Authorize]
public async Task Delete(Guid id)

{

Book book = await _bookService.GetAsync(id);
await _userService.ValidateUserAsync(User, book.Userld);

if (book.Image != null)

{

await _imageService.DeleteAsync(book.Image);

}

await _bookService.DeleteAsync(id);



A.12 Kinac KOHTpOJIePY it 00POOKH 3alMTIiB NMPO TEKCT KHUTH.

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

{

private readonly ITextService _textService;

public TextController(ITextService textService)

{

_textService = textService;

}

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

{
return new WebText()
{
Id = id,
Pages = await _textService.GetAsync(id)
I3
}
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A.13 @opmu siKi HAAXOASATH B KOHTPOJIEPH.

public class WebBook

{ public Guid Id { get; set; }
public string Name { get; set; }
public string? Description { get; set; }
public DateTime CreationDate { get; set; }

public IFormFile? BookText { get; set; }

public IFormFile? Image { get; set; }

public class WebText

{
public Guid Id { get; set; }

public IEnumerable<lEnumerable<string>>? Pages { get; set; }
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A.14 O0poOka BUKJII0YEHD.

public class ExceptionHandler

{

private readonly RequestDelegate _requestDelegate;

public ExceptionHandler(RequestDelegate requestDelegate)

{
_requestDelegate = requestDelegate;
}
public async Task InvokeAsync(HttpContext httpContext)
{
try
{
await _requestDelegate(httpContext);
}
catch (ServiceException exception)
{
await HandleServiceException(httpContext, exception);
}
catch (Exception exception)
{
await HandleException(httpContext, exception);
}
}

private static async Task HandleServiceException(HttpContext context, ServiceException
serviceException)

{

await HandleException(context, serviceException, (int)serviceException.HttpStatusCode);

}

private static async Task HandleException(HttpContext context, Exception exception, int
httpStatusCode = 500)

{
context.Response.StatusCode = httpStatusCode;

context.Response.ContentType = "application/json”;

string json = JsonSerializer.Serialize(new

{
status = httpStatusCode,

message = exception.Message

N

await context.Response.WriteAsync(json);
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A.15 JlonomixkHi KJIacH, KOHCTAHTH, NePeYnCIeHHS.

public static class FileExtension

{

#region image

public static readonly string BMP = ".bmp";
public static readonly string JPG = "jpg";
public static readonly string JPE = "jpe";
public static readonly string PNG = ".png";

public static IEnumerable<string> ImageExtensions

{

get
{
yield return BMP;
yield return JPG;
yield return JPE;
yield return PNG;
}
}
#endregion

#region text
public static readonly string TXT = ".txt";

public static IEnumerable<string> TextExtensions

{

get
{
yield return TXT;
}
}
#endregion

public static string Default(FileType fileType)
{

return fileType switch

{
FileType.Image => BMP,
FileType.Text => TXT,
_ => string.Empty

Y

public enum FileType : ushort

{

Image =0,
Text = 1

public static class LibraryRoles
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public static readonly string Admin = "admin”;
public static readonly string Author = "author";

public enum PageSize : ushort

{
Small = 5000,
Medium = 10000,
Large = 15000

}

public enum TokenType : byte

{
Jwt =0,
}

public class BookFilter

{
public string? Name { get; set; }
public int? CurrentPage { get; set; }
public int? PageSize { get; set; }

}

public class Credentials

{
public required string Login { get; set; }
public required string Password { get; set; }

public class PartialData<TEntity> where TEntity : class

{
public [Enumerable<TEntity> Data { get; set; }
public int TotalAmount { get; set; }

public class Token

{
public TokenType Type { get; set; }
public string Data { get; set; }

public class ServiceException : Exception
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public HttpStatusCode HttpStatusCode { get; set; }

public ServiceException(string message, HttpStatusCode httpStatusCode =
HttpStatusCode.InternalServerError)
: base(message)
{
HttpStatusCode = httpStatusCode;
}
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JOIATOK b
OpoHTEHT

Bb.1 Knac cepgicy aBropu3amii.

@Injectable({
providedIn: 'root'

)

export class AuthService {
private url = "Auth";
constructor(private httpClient: HttpClient) { }

public register(user: Credentials): Observable<Token> {
return this.httpClient.post<Token>("${environment.apiUrl}/${this.url}/register’, user);

}

public login(user: Credentials): Observable<Token> {
return this.httpClient.post<Token>("${environment.apiUrl}/${this.url}/login’, user);
}
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B.2 Knac cepgicy nepeaaui 3anuTiB npo KHUT'H.

@Injectable({
providedin: 'root'

)

export class BookService {
private url = "Book";

constructor(private httpClient: HttpClient) {}

public list(params: HttpParams): Observable <PartialData<Book>> {
return this.httpClient.get<PartialData<Book> > ("${environment.apiUrl}/${this.url}’, { params });
}

public get(id: string): Observable<Book> {
return this.httpClient.get<Book>("${environment.apiUrl}/${this.url}/${id});
}

public create(formData: FormData): Observable <Book> {
return this.httpClient.post<Book> (‘${environment.apiUrl}/${this.url}’, formData);
}

public update(formData: FormData): Observable<Book> {
return this.httpClient.put<Book>("${environment.apiUrl}/${this.url}’, formData);
}

public delete(id: string): Observable <Book> {
return this.httpClient.delete <Book>(‘${environment.apiUrl}/${this.url}/${id}");
}
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Bb.3 Knac cepgicy nepenaui 3anuTiB nNpo TeKCT KHUTH.

@Injectable({
providedin: 'root'

)

export class TextService {
private url = "Text";

constructor(private httpClient: HttpClient) {}

public get(id: string): Observable<Text> {
return this.httpClient.get<Text>("${environment.apiUrl}/${this.url}/${id});

}
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b.4 IlepexonioBay 3anuTiB.

@Injectable()
export class Authlnterceptor implements Httplnterceptor {
intercept(req: HttpRequest<any>, next: HttpHandler): Observable<HttpEvent<any>> {
const token = localStorage.getltem(‘authToken');

if (token) {
req = req.clone({
setHeaders: { Authorization: ‘Bearer ${token} }
Dk
}

return next.handle(req);

}
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Bb.5 I'oJ10BHM KOMIIOHEHT.

@Component({
selector: 'app-root’,
templateUrl: ./app.component.html’,
styleUrls: ['./app.component.scss']
)
export class AppComponent {
constructor(private router: Router, private authService: AuthService) { }

get userName(): string | undefined {
const token = localStorage.getltem(‘authToken');

if (token) {
const decodeToken: any = jwtDecode(token);
return decodeToken[Jwt.name];

}

return undefined;

}

get isAuthorized(): boolean {
const token = localStorage.getltem('authToken");

if (token) {
return !ljwtDecode(token);

}

return false;

}

public logout() {
localStorage.removeltem(‘authToken');
this.router.navigate(["]);

}

<header class="ui fixed inverted menu">
<div class="ui container">
<a href="" class="header item">
<img class="logo" src="../favicon.ico">
<div style="margin-inline: 15px;">Library</div>
</a>
<a class="ui header item" *nglf="isAuthorized" [routerLink]="['book/create']">Create New Book</a>
<a class="ui header item right" *nglf="lisAuthorized" [routerLink]="['auth/login']">Login</a>
<a class="ui header item" *nglf="lisAuthorized" [routerLink]="['auth/register']">Register</a>
<div class="ui header item right" *nglf="isAuthorized">{{userName}} </div>
<a class="ui header item" *nglf="isAuthorized" (click)="logout()">Logout</a>
</div>
</header>

<main class="ui container main">
<router-outlet> </router-outlet>
</main>
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<footer class="ui inverted vertical segment">
<div class="ui inverted container divider"> </div>
</footer>

.main {
margin-top: 70px;
margin-bottom: 30px;
min-height: 100%;

}
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b.6 KomnoneHnT aBTopu3amii.

@Component({
selector: 'app-auth’,
templateUrl: ./auth.component.html’,
styleUrls: ['./auth.component.scss']
)
export class AuthComponent implements Onlnit {
@Input() user = new Credentials();
isLogin = false;

constructor(private route: ActivatedRoute, private router: Router, private toastr: ToastrService, private
authService: AuthService) {}

ngOnlnit(): void {
this.isLogin = this.route.snapshot.routeConfig?.path?.endsWith('login') ?? false;

}

public register(user: Credentials) {
this.authService.register(user).subscribe({
next: (token: Token) => {
localStorage.setltem('authToken', token.data!);
this.return();
2
error: (error: any) => {
this.toastr.error(error.error.message);
2
complete: () => {
this.toastr.success("Login successful.");
}
D
}

public login(user: Credentials) {
this.authService.login(user).subscribe({
next: (token: Token) => {
localStorage.setltem('authToken', token.data!);
this.return();
2
error: (error: any) => {
this.toastr.error(error.error.message);
2
complete: () => {
this.toastr.success("Login successful.");
}
DB
}

return() {
this.router.navigate(["]);

}

<div class="ui middle aligned center aligned grid" *nglf="user">
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<div class="column" style="max-width: 500px; margin-top: 10%;" >
<h2 class="ui teal header">
<div class="content" *nglf="isLogin">
Log-in to your account
</div>
<div class="content" *nglf="lisLogin">
Create a new account
</div>
</h2>
<form class="ui large form">
<div class="ui segment">
<div class="field">
<div class="ui left icon input">
<i class="user icon"></i>
<input [(hgModel)]="user.login" type="text" name="login" placeholder="Login">
</div>
</div>
<div class="field">
<div class="ui left icon input">
<i class="lock icon"></i>
<input [(ngModel)]="user.password" type="password" name="password"
placeholder="Password">
</div>
</div>
<div class="ui fluid large teal submit button" (click)="login(user)" *nglf="isLogin">Login</div>
<div class="ui fluid large teal submit button" (click)="register(user)" *nglf="lisLogin">Register</div>
</div>
</form>
</div>
</div>



Bb.7 KoMnoHeHT KaAPTKM KHUTH.

@Component({
selector: "app-book-card’,
templateUrl: ./book-card.component.html’,
styleUrls: ['./book-card.component.scss']

)

export class BookCardComponent {
@Input() book?: Book;
public environment = environment;
constructor() {}

isAuthor(authorld?: string): boolean {
if (authorld) {
const token = localStorage.getltem(‘authToken’);

if (token) {
const decodeToken: any = jwtDecode(token);

if (decodeToken[Jwt.nameldentifier] === authorld) {
return true;
}
}
}

return false;

<div class="image">
<img class="image" [src]="environment.imagesUrl + (book?.image || 'default_book_image.omp")">
</div>
<div class="content">
<div class="header hide">{{ book?.name }}</div>
<div class="description hide">{{ book?.description }</div>
</div>
<div class="extra content">
<span class="floated" *nglf="isAuthor(book?.user?.id)">
<i class="star icon active"></i>
</span>
<span class="right floated" >
{{ book?.creationDate | date: 'short' }}
</span>
</div>

.hide {
white-space: nowrap;
position: relative;
overflow: hidden;

}

.hide::before {
content: "";
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}

position: absolute;
inset: O;
background: linear-gradient(to right, transparent 70%, white);
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b.8 KoMnoHeHT cUCKY KHHT.

@Component({
selector: 'app-book-list’,
templateUrl: ./book-list.component.html’,
styleUrls: ['./book-list.component.scss']
)
export class BookListComponent implements Onlnit {
books?: Book[];
name?: string;
totalAmount = 0;
currentPage = 1;
pageSize = 10;

get pageCount(): number {
return Math.ceil(this.totalAmount / this.pageSize);

}

constructor(private bookService: BookService) { }

ngOnlnit(): void {
const params = new HttpParams()
set("name", this.name ?? "")
.set("currentPage", this.currentPage)
set("pageSize", this.pageSize);

this.bookService.list(params).subscribe((result: PartialData<Book>) => {
this.books = result.data;
this.totalAmount = result.totalAmount ?? 0;
D
}

clear() {
this.name = "";
this.ngOnlnit();

}

search() {
this.currentPage = 1;
this.ngOnlnit();

}

getPage(pageNumber: number) {
this.currentPage = pageNumber;
this.ngOnlInit();

}

paginate(): number(] {
let pageCount = this.pageCount;
let pages = new Set<number>();
let counter = 1;

pages.add(1);
pages.add(this.currentPage);
pages.add(pageCount);



while (pages.size < 5 &8& pages.size < pageCount) {
let targetPage = this.currentPage + counter;

if (targetPage >= 1 &8& targetPage <= pageCount) {
pages.add(targetPage);
}

targetPage = this.currentPage - counter;

if (targetPage >= 1 && targetPage <= pageCount) {
pages.add(targetPage);
}

counter++;

}
pages.delete(1);

let pagesArray = Array.from(pages).sort((a, b) => a - b);
let result = [1];

pagesArray.forEach(element => {
if (element - 1 > result[result.length - 1]) {
result.push(0);
}

result.push(element);

hE

return result;

<div>
<div class="ui search right">
<span class="split-inline" *nglf="this.name" >
<a class="ui large label">
{{this.name}}
<i class="delete icon" (click)="clear()"> </i>
</a>
</span>

<span class="ui icon input split-inline">
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<input [(hgModel)]="name" class="prompt" type="text" placeholder="Search books..." (blur)="search()"

(keyup.enter)="search()">
<i class="search icon"> </i>
</span>
</div>

<div class="ui five link cards split-block">
<app-book-card class="blue card" *ngFor="let book of books" [book]="book"
[routerLink]="['book’, book?.id]"> </app-book-card>
</div>

<div class="split-block mid" *nglf="pageCount > 1">



<div class="ui pagination menu">
<div *ngFor="let pageNumber of paginate()">
<a class="active item" *nglf="pageNumber == this.currentPage" (click)="getPage(pageNumber)">

{{pageNumber}}
</a>
<a class="disabled item" *nglf="pageNumber === 0">
</a>

<a class="item" *nglf="pageNumber != 0 && pageNumber != this.currentPage"
(click)="getPage(pageNumber)">

{{pageNumber}}
</a>
</div>
</div>
</div>
</div>
split-block {
margin-top: 20px;
}
split-inline {
margin-inline: 20px;
}
.mid {
display: flex;
justify-content: center;
align-items: center;
}
right {

text-align: right;
}
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b.9 KoMmnoHneHT KHUTH.

@Component({
selector: 'app-book’,
templateUrl: "./book.component.html’,
styleUrls: ['./book.component.scss']

)

export class BookComponent implements Onlnit {
book?: Book;
public environment = environment;

constructor(private route: ActivatedRoute, private router: Router, private toastr: ToastrService, private
bookService: BookService) {}

ngOnlnit(): void {
const id = this.route.snapshot.paramMap.get('id");
if (id) {
this.bookService.get(id).subscribe({
next: (response) => {
this.book = response;
2
error: (error: any) => {
this.toastr.error(error.error.message);

window.scrollTo({ top: 0 });

}

deleteBook(id: string) {
this.bookService.delete(id).subscribe({
next: () => {
this.return();
2
error: (error: any) => {
this.toastr.error(error.error.message);
2
complete: () => {
this.toastr.success("Deleting successful.");
}
D
}

isAuthorOrAdmin(authorld?: string): boolean {
if (authorld) {
const token = localStorage.getltem(‘authToken');

if (token) {
const decodeToken: any = jwtDecode(token);

if (decodeToken[Jwt.role].includes(Roles.admin) || decodeToken[Jwt.nameldentifier] === authorld) {
return true;
1
}
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}

return false;

}

return() {
this.router.navigate(["]);
}
}

<div class="container" *nglf="book" >
<div>
<img class="image info" [src]="environment.imagesUrl + (book.image || 'default_book_image.bmp")">
</div>
<div class="info">
<div class="container-top">
<h1>{{ book.name }}</h1>
<h2>{{ book.description }}</h2>
<div class="container">
<div class="info">
Creation Date:
<h3>{{ book.creationDate | date: 'short' }}</h3>
</div>
<div class="info" *nglf="book?.user">
Author:
<h3>{{ book.user?.login }}</h3>
</div>
</div>
</div>
<div class="container-bot">
<div class="ui large buttons" *nglf="book.id &8& isAuthorOrAdmin(book.user?.id)">
<button class="ui button" [routerLink]="['edit']">Edit</button>
<div class="or"></div>
<button class="ui button" (click)="deleteBook(book.id)">Delete </button>
</div>
</div>
</div>
</div>

<app-book-text *nglf="book && book.id" [id]="book.id"> </app-book-text>

.image {
height: 350px;
width: 350px;
}

.container {
display: flex;
}

.info {
padding-right: 30px;
}



.container-top {
height: 50%;
}

.container-bot {
display: flex;
flex-direction: column;
justify-content: flex-end;
align-items: center;
height: 50%;

}
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b.10 KoMnoHeHT TeKCTY KHUTH.

@Component({
selector: 'app-book-text’,
templateUrl: './book-text.component.html’,
styleUrls: ['./book-text.component.scss']
)
export class BookTextComponent implements Onlnit {
@Input() id?: string;
text?: Text;
currentPage = 1;
itemsPerPage = 1;

constructor(private textService: TextService) { }

ngOnlnit(): void {
if (this.id) {
this.textService.get(this.id).subscribe((result: Text) => (this.text = result));
}
}

handlePageChange(pageNumber: number) {
this.currentPage = pageNumber;
window.scrollTo({ top: 480, behavior: 'smooth'});
}
}

<div *nglf="text?.pages" style="margin-top: 100px;" >
<pagination-controls style="display: flex; justify-content: center;"
(pageChange)="handlePageChange($event)"> </pagination-controls>

<div *ngFor="let page of text?.pages || [1 | paginate: { itemsPerPage: itemsPerPage, currentPage: currentPage
S
<div *ngFor="let paragraph of page">
<p class="parag">{{paragraph}}</p>
</div>
</div>

<pagination-controls style="display: flex; justify-content: center;"
(pageChange)="handlePageChange($event)"> </pagination-controls>
</div>

.parag {
font-size: 18px;
word-spacing: 2px;
text-indent: 2em;
margin-bottom: 8px;

}



b.11 KoMnoHeHT AJis CTBOPEHHS KHUTH.

@Component({
selector: 'app-book-create’,
templateUrl: './book-create.component.html’,
styleUrls: ['./book-create.component.scss']

)

export class BookCreateComponent implements Onlnit {
@Input() book?: Book;
imageFile: any;
textFile: any;

constructor(private router: Router, private toastr: ToastrService, private bookService: BookService) {

}

ngOnlnit(): void {
this.book = new Book();
window.scrollTo({ top: 0 });

}

createBook(book: Book) {
const formData: FormData = new FormData();

formData.append("name", book.name ?? "");
formData.append("description”, book.description ?? "");

if (this.imageFile) {
formData.append("image", this.imageFile);

}

if (this.textFile) {
formData.append("bookText", this.textFile);
}

this.bookService.create(formData).subscribe({
next: () => {
this.return();
2
error: (error: any) => {
if (error.error.errors) {
this.toastr.error(error.error.errors.Name[0]);
}
else {
this.toastr.error(error.error.message);
}
2
complete: () => {
this.toastr.success("Updating successful.");
}
D

return() {
this.router.navigate(["]);

}
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selectimageFile(event: any) {
this.imageFile = event?.target? files[0];

}

selectTextFile(event: any) {
this.textFile = event?.target? files[0];
1
}

<div class="mid">
<div *nglf="book" class="ui form huge" style="width: 50%; ">
<h2 class="mid">{{ book.name }}</h2>
<div class="split">
<div class="small-split">Name:</div>
<input [(hgModel)]="book.name" placeholder="Name" />
</div>
<div class="split">
<div class="small-split">Description:</div>
<textarea rows="2" [(ngModel)]="book.description" placeholder="Description" > </textarea>
</div>
<div class="ui middle grid container mid">
<div class="ui fluid segment">
<input accept=".png, jpg, .jpe, .omp" type="file" (change)="selectimageFile($event)" class="inputfile"
id="imageFile" />
<label for="imageFile" class="ui large olive right floated button">
<i class="ui upload icon"></i>
Upload image
</label>

<input accept="1txt" type="file" (change)="selectTextFile($event)" class="inputfile" id="textFile" />
<label for="textFile" class="ui large yellow right floated button">
<i class="ui upload icon"></i>
Upload text
</label>
</div>
</div>
<div class="split mid">
<button class="huge ui teal button" (click)="createBook(book)">Create</button>
<button class="huge ui teal button" (click)="return()">Cancel</button>

</div>

</div>
</div>
split {

margin-block: 20px;
}
.small-split {

margin-block: 10px;
}
text-mid {

font-size: 100px;



}

split-right {
margin-right: 10px;
}

.inputfile {
width: 0.1px;
height: 0.1px;
opacity: 0;
overflow: hidden;
position: absolute;
z-index: -1;

}

.mid {
display: flex;
justify-content: center;
align-items: center;

}
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b.12 KoMmnoHeHT AJ1s1 pearyBaHHsi KHUTH.

@Component({
selector: 'app-book-edit’,
templateUrl: ./book-edit.component.html’,
styleUrls: ['./book-edit.component.scss']

)

export class BookEditComponent implements Onlnit {
@Input() book?: Book;
imageFile: any;
textFile: any;

constructor(private route: ActivatedRoute, private router: Router, private toastr: ToastrService, private
bookService: BookService) {}

ngOnlnit(): void {
const id = this.route.snapshot.paramMap.get('id");
if (id) {
this.bookService.get(id).subscribe(response => (this.book = response));
}

window.scrollTo({ top: 0 });

}

updateBook(book: Book) {
const formData: FormData = new FormData();

formData.append("id", book.id 72 ");
formData.append("name”, book.name ?? "");
formData.append("description", book.description ?? "");

if (this.imageFile) {
formData.append("image", this.imageFile);

}

if (this.textFile) {
formData.append("bookText", this.textFile);

}

this.bookService.update(formData).subscribe({
next: () => {
this.return();
2
error: (error: any) => {
if (error.error.errors) {
this.toastr.error(error.error.errors.Name[0]);
}
else {
this.toastr.error(error.error.message);
}
2
complete: () => {
this.toastr.success("Updating successful.");
}
DB
}
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return() {
if (this.book?.id) {
this.router.navigate(['book’, this.book.id]);
} else {
this.router.navigate(["]);
1
1

selectimageFile(event: any) {
this.imageFile = event?.target? files[0];

}

selectTextFile(event: any) {
this.textFile = event?.target? files[0];

}

<div class="mid">
<div *nglf="book" class="ui form huge" style="width: 50%; ">
<h2 class="mid">{{ book.name }}</h2>
<div class="split">
<div class="small-split">Name:</div>
<input [(hgModel)]="book.name" required placeholder="Name" />
</div>
<div class="split">
<div class="small-split">Description:</div>
<textarea rows="2" [(ngModel)]="book.description" placeholder="Description" > </textarea>
</div>
<div class="ui middle grid container mid">
<div class="ui fluid segment">
<input accept=".png, jpg, .jpe, .omp" type="file" (change)="selectimageFile($event)" class="inputfile"
id="imageFile" />
<label for="imageFile" class="ui large olive right floated button">
<i class="ui upload icon"></i>
Upload image
</label>

<input accept=".1txt" type="file" (change)="selectTextFile($event)" class="inputfile" id="textFile" />
<label for="textFile" class="ui large yellow right floated button">
<i class="ui upload icon"></i>
Upload text
</label>
</div>
</div>
<div class="split mid">
<button class="huge ui teal button" (click)="updateBook(book)" *nglf="book.id">Save</button>
<button class="huge ui teal button" (click)="return()">Cancel</button>
</div>
</div>
</div>

split {
margin-block: 20px;
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}

.small-split {
margin-block: 10px;
}

text-mid {
font-size: 100px;
}

split-right {
margin-right: 10px;
}

.inputfile {
width: 0.1px;
height: 0.1px;
opacity: 0;
overflow: hidden;
position: absolute;
z-index: -1;

}

.mid {
display: flex;
justify-content: center;
align-items: center;

}



