MIHICTEPCTBO OCBITH I HAYKU YKPAITHU
HauionanbHuii yniBepcureT «OCTpo3bKa akajaeMish»
Exonomiunuii pakyiabrer
Kadenpa ekoHoOMiko-MaTeMaTHYHOTO0 MOJIeTIOBAHHA Ta iHGopManiiiHuX
TEXHOJIOTii

KBAJII®IKAIIIMHA POBOTA/ITPOEKT
Ha 3J100yTTS OCBITHBOTO CTYTICHS OakasiaBpa

Ha TeMy: «P0o3po0Kka cucTeMHu MOAI Ta AHOHCIB: MOAYJIb KEPYBAHHS |
BiZoOpaKeHHsI MOAIM Ta AHOHCIB»

Buxonana: ctynentka 4 xypcy, rpynu KH-41

nepioro (0akaiaBpChKOTo) piBHS BUIIOI OCBITH
crneriansHoCTi 122 KoM toTepHi HayKu
OCBITHBO-TIpO(eciitHoi mporpamu « KoM toTepHi1 HaAyKm»
Kpaseups Onekcanapa FOpiiBHa

KepiBHuk:
Kpactok bornan BitanitioBuu

Penensenr:
IMagpwipank Jleonin CepriioBuu

POBOTA IONIYIIIEHA /10 3AXUCTY

3aBigyBay Kadeapu eKOHOMIKO-MaTeMaTHYHOTO MOJICTIOBAHHSA Ta iH(pOpMaIliiHUX
TEXHOJIOT1H (mpod., a.e.H. Kpusuipka O.P.)

IIporokom Ne BIJI « » 2022 p.

Ocrtpor, 2022



MiHICTEpPCTBO OCBITH 1 HAYKH YKpaiHU

Hanionansuuit yaiBepcuter «OCTpo3bKa akaaeMis»

DaKynbTeT: eKOHOMIYHUL

Kadenpa: exonomiko-wamemamuunozo modenoganna ma in@opmayitinux mexuono2ii

CoemianeHicTh: 122 KoMII'tOTEpHI HAYKHA
OcsiTHbO-TIpO(eciiina nporpama: KoMm'toTepHi HayKH

3ATBEPIKY1IO
3aBimgyBau kadeapyu EKOHOMIKO-MaTeMaTHYHOTO MOJICITFOBAHHS
Ta 1HGOPMAIIHHUX TEXHOJIOT1H

Onsra KPUBUILIBKA

« » 20 p.

3ABJJAHHA
Ha KBaJidikauiifHy po0OTy/IIPOEKT CTyAeHTA

Kpageun Onexcanapu FOpiiBau

1. Tema pobomu/npoexmy: Po3poOka cucTeMu MOIiid Ta aHOHCIB: MOIYJIb KEpyBaHHS 1
B1JIOOpaXEHHS MOJ1M Ta aHOHCIB.
Kepisnux pobomu/npoekmy: Kpacrok boeoan Bimanitiosuu.

3ameepooiceno nakaszom pekmopa HaYOA 6io 29 owcoemusa 2021 poxy Nell(
2. Tepmin 30aui cmyoenmom 3axinyeroi pooomu/npoekmy: 03 uepsns 2022 poky
3. Buxioni oani 0o pobomu/npoexmy: naHa poOOTa MOJArae y po3poOIll CUCTEMU

Mo/ Ta aHOHCIB JUIsl CTYACHTIB Ta BUKIaAa4diB HallloHaJIbHOTO YHIBEPCUTETY
«OcTpo3bKa akaaeMisn»

4. Ilepenix 3a80amb, AKi HaNEHCUMb BUKOHAMU. PO3POOKA CEPBEPHOI YaCTUHH,
po3poOka 6a3u JaHux, po3poOka intepdeiicy, po3polka Teraerpam 0oTy.

5. llepenix epagiunoco mamepiany. pUCyHKH, TaOJHIII.



6. Koncynomanmu po30inie pobomu.:

i C ITianuc, nara
Poszin pi3BuIIIe, iHiIIaMu Ta mocaaa
KOHCYJIbTaHTa
3aBga”Hs 3aBHa”Hs
BHIAB MPUIHSIB
Kpacrok b. B. 01.12.2021p. 01.12.2021p.
Kpacrok b. B. 01.12.2021p. 01.12.2021p.
Kpaciok B. B. 01.12.2021p. 01.12.2021p.
7. Jlama eudaui 3ae0anns: 01.12.2021 p.
KAJTEHJIAPHUM IIJIAH
Ne . el CTpok BHKOHaHHS .
HasBa eraniB kBani¢ikauiifHoi po6oTi . [TpumiTka
3/l eTariB
1. | [TocTaHOBKA TEXHIYHOIO 3aBIAHHS mo 01.12.2021
5 Po3po§1<a apXiTeKTypH MPOEKTY, IOTO/HKEHHS 10 20.12.2021
byHKIIIOHATY
3. | Po3pobka 6a3u maHux o 08.01.2022
4. | Po3pobOka makeTiB iHTEepdeicy BeO 3aCTOCYHKY 1o 24.02.2022
5. | Po3poOka cepBepHOT YaCTUHU MPOEKTY
6. | Po3poOka KIi€HTChKOI YaCTUHH MIPOEKTY 1o 15.05.2022
7. | Po3pobka tenerpam 60ty
2 [TortepenHiit 3axucT KBaiQikaiiHo1 10 01.06.2022p.
POOOTH/TIPOEKTY
9 3nmava kBajiikaiiHoi poOOTH/TIPOEKTY HA 03.06.2022 p.
Kadeapy
Crynenr: Onexcannpa KPABEILLb
KepiBHuk kBaJipikaninHoi po0OTH/IIPOEKTY: bornan KPACIOK




AHOTALIA
KBaJi(ikaniiiHoi po6oTu
Ha 3100yTTsl OCBITHBOI'O CTyNeHA 0aKajiaBpa

Tema: Po3pobxka cucmemu nodiii ma aHOHCI8: MOOYIb KEPYyGAHHA | 6i000PAXHCEHHA Nodill ma
AHOHCIG

Aemop: Kpagseus O.IO.
Hayxkosuit kepienux: Kpacwk b.B.
3AXUMCHA (oveennn.. Meveesesssecssnnsannns 20 __ poky.

Ilosacuweansvha 3anucka 00 keanighikayiiunoi poéomu: 106 c., 55 puc., 8§ maon., 4 dooamxu, 19
ooiceper.

Kniwuosi cnosa: cucmema nodiii, nodii, 6aza oanux, cepeepna 4acmuna, KiicHmMcbKa YacmuHna,
menezpam d6om.

Kopomkuii 3micm npaui:

Memoro keanighikayitinoi pobomu/npoexkmy 6Oyn0 YpisHOMAHIMHEHHs COYIAILHO20 HCUMMIS
cmyoenmie  «Ocmpo3vbKoi  akaoemii», WIIAXOM CMEOPEHHS NPOSPAMHO20 3ACMOCYHKY  OJisl
giocmedicennss noditi  yHieepcumemy. Januii npoekm peanizye coO0w CmMEOpeHHs. Nooditi 0/
CMYOeHmMi8 3 MOJNCIUBICMIO IXHbO2O NOWLYKy, Gitempayicro 3a oamoiro, ¢hakyrbmemom ma
Kame2opiero ma CmEOPeHHs CNoGiujeHb O0J1 Ha2ady8anHs KOHKpemHoi nodii. Kopucmyeauamu
000amKy € cmyOeHmu ma 6UKIaoayi GUWUX HABUATbHUX 3aK1adis. [ cmeopenHs cep8epHOi
yacmunu 0ano2o npoekmy 0yn10 suxkopucmauo cepedosuua po3pooku Visual Studio 2022, Visual
Studio Code. [Inamgpopmoro ons npoexmy cmas gpetimsopk ASP.NET Core. /[ns wapy oocmyny 0s
oanux o0yno euxopucmano Entity Framework Core. Ilpu po3pobyi 0y10 ukopucmamo Hacmynui
oioniomexu ma wHabopu incmpymenmis: Hangfire, Serilog, Postman, Swagger, Automapper.
Cucmemu koumponio eepcii - Git ma Github. [[na po3pooku KiieHmcokoi uacmuHu 0y10
suxopucmano cepeoosuwa po3podoxu Visual Studio Code ma incmpymenm 0ns npoekmyeamHs
inmepeticy Adobe XD. B x00i po3podxu 6yno suxopucmano oioniomexu ReactJS, Axios, MUI. /[ns
po3pooku 6boma 6 Telegram 6yno euxopucmano naxem ¢yukyit Telegram.Bot, cepedosuwye
po3pooku Visual Studio 2022.

The purpose of the final project was to diversify a students’ social life by creating a software
product for having an access to university events. This project provides creating events for students
and professors with ability to search the particular event, filter events by date, faculty or category
and also creating a notification for particular events. The users of this web application are students
and professors of higher educational institutions. Visual Studio 2022 development environment,
Visual Studio Code, was used to create the server part of this project. The platform for the project
was the ASP.NET Core framework. Entity Framework Core was used for the data access layer. The
following libraries and toolkits were used in the development: Hangfire, Serilog, Postman, Swagger,
Automapper. Version control systems - Git and Github. The Visual Studio Code development
environment and the Adobe XD interface design tool were used to develop the client side of the
application. ReactJS, Axios, MUI libraries were used during the development for client side.
Telegram.Bot, Visual Studio 2022 development environment, was used to develop the Telegram bot.




6 31 [ PP TRTSPRTP 13
B T VI ettt bt et e e st et e et e e e nneeennnas 16
PO3AUI 1. IOCTAHOBKA 3AJJAYI TA TEXHIYHE 3ABJJAHHA ................... 10
PO3AUJI 2. OPTAHI3ALIA ITPOLECY PO3POBKU ........coccvevviiiiiieiiiieiie e, 12
PO3AUI 3. OTJIA] HASABHUX AHAJIOTIB ... 14
PO3ALI 4. OITUC IIPEAMETHOI'O CEPEJOBUIIA.........oooiiiiiieeeee e 15
4.1, Visual StUAIO 2022 ......ccooieiiee e e s 15
4.2. Visual StUAIO COUE .........coviiiiiiicii e 16
4.3, AUODE XD ..ot 16
A4, POSHMAN....coiiiiiiieie et 16
T N[0 (]GSR SUSPTRR 17
4.6, GITNUD ..o s 18
R o U010 | ] (- SRRSO 18
4.8. TeCTYBAHHS AP ....ooiiiiiiieiie e 19
VRS T 57 (035 (0) 1 7 (O PP 20
PO3AUI 5. OIMUC APXITEKTYPU PIIIEHHA. ..o, 21
LT R YT 10 ¢ ) £ % 0. QTR 21
5.2. ENtity FrameWork COre .......cccviieiiiiieecee e 24
5.3. o Take 0araTomaPOBa APXITEKTY DA+ c.veerreerrrersrersreasreesseesnesnesssessseesseesseens 26
5.4. TlepeBaru 0araToOMIAPOBOT APXITCKTYPH .vveerrvrrerirrrresssreressssessssssnessssseessssseessnns 28
5.5. Peamizartist 6araTomapoBoi apXiTEKTYPH HA TIPOCKTI ..vvevvvveerrvrresivneesseeeennnns 29
ST ST 23 % (635 10):3:4 Z SO PP PUP RPN 31
PO3/IIJI 6. OITMC KOJY TA IHTEPO®EUCY ITIPOTPAMI...........coovvvvrerirean, 33
6.1. CCPBEPHA HACTHHA ... veeuveeantirairiesireesireeastesaseessseeasseeessseesssesssessnseessseesssneessnes 33
6.1.1. ASP.INET COre .....coitiiiiiiiiicie e 33
6.1.2. PiBeHb NOtIFICAIONS.APT c.ccvviiiiiiiiiicce e 35
6.1.3. PiBeHb NOUTICAIONS.BL ......ooviiiiiiiccc s 37
6.1.4. PiBerb NOUTICAIONS.DAL ......cocoviiiiiiicicice s 38
6.1.5. PiBerb NOtIficationS.DTO .........cccoviiiiiiiiiiicc 39

0.2, KITIEHTCHKA HACTIHHA +.u.evvvneersesesssesssssesssssassssssssssssssssssssnsssssssssessssessseseesnneeees 40



6.2.1. REACLIS ... 41

6.2.2. ApxiTeKTypa KIIEHTCHKOT YACTHHU, KOMIOHECHTH .....vvervvianreanieerieesinesinas 43
6.2.3. REACE HOOKS.......cviiiiriiciiiiiiiiieic s 50
B.2.4.  AXIOS....eeiiiieieeeee et 52
6.2.5. REACE ROULES........ceoiiiiiiiiiii i 53
6.2.6. Crumastiss, MU ..., 54
6.3, Telegram BOt .......ccocciiiieie et 55
6.3. 1. BOU AP . 55
6.3.2.  KOHTPOIICP .. .eiiueiiitieieeitie sttt ettt sttt nnn e 56
G TR T 1< ) : 3 o) SRS 56
IR T B L0011V €1 < 011 ; SRR 57
CTRC TR T 7 = (0 o o SRR 59
6.3.6. MepekKeBa YTUIITA NETOK ...uviiiiiiiiiiiieiiiiiessiiieessieeessiieeesieeessine e snsnes e 60
6.3.7. B3aEMOIS 13 OAB0T0 JAHTIX . .ceeverrrrrnnssseeeeereessstsnsssssesssesssssssnnasseeseesessnnn 61
0.4, BHCHOBKH . ....cuviiiiiieiiiie ittt st n e be e ann e e nanas 61
PO3ALJI 7. ABTOPU3ALISA TA AYTEHTU®DIKALIA ......ccovviiiiiieiecie e, 62
A TN -5 10707 221 1 B TP OT PR PPPRPO 63
7.2, AYTCHTHMIKALTIN .vvveiuvrieiiiiiesiiieessiieeessieeessiaeesssseeesssseesssseessnsneessnsaessssseessssses 64
7.3. Peamizaris aBTOpHU3aITIi Ta QY TCHTHMIKAIIIT ...ceevveeveeeiiiiesiiiesiveesiee e sieee e 65
A T 51 163 £ )34 % S TP PP PR RPPPRO 68
PO3/I1JI 8. PESVJIBTAT POBOTU HAJ] IHTEPOEUCOM .......coccooviviercerirens 69
8.1, JIMBAMH PIIICHHS .. .eiuveeereeesireesiieessreeaseeassneesseeessneesnreesseessseeessneesnneesnneesneeenes 69
8.2. T OJTIOBHA CTOPTHKA. ... .vveeutreeureesieeessteeasseesssseessseesssessssessseesssseessseesssessneesseesnes 69
8.3. IHTepderic BIMOOPAKEHHS TIOMIH .. .veeruveeeireesiieesitiesteeaieeesteeesieeesineeseeesneee e 71
8.4. THTEPDEHC AMMIHICTPATOPA ..veervveenreersreeareeessreessreesnreesseessseeessseessressneesnsesenes 72
S TAN =5 0] o) 2011 G PP 74
8.6. Telegram BoOt ......couviiiiieie e e 75
8.6.1. 3amyck Tenerpam-00Ta. KoMaHma «/Start» ..........ccooevviiiiiiiiniciiciee, 75

8.6.2. KOMaAHIA «CITHCOK KOMAHII +rvuueerrrrenseesesssnssesessssssssesssnseessssnnseesessnneeerens 75



8.6.3. TlepeBIPKa BBEIACHHS KOMAHT . ..ueeeiurreesssrreesssreessssrenssnssessssssesssseesssseessnnes 76

8.6.4. KOMAHIA (TTOMITY tevvvvrrniiiieeeiiiiieeeiiee e s s e e e e et eees e s s e eeeeeeeessssbssasseeeeseeesnnns 76
8.6.5. KoMaHIa «ITIAITHCAHT TTOMITN tuuuneererrnnieereernseesesssssessessnnseesessnnssesssssnneeesens 78
8.6.6. KOMAHIA (TTOISI tevvvvrrenieieieiiiiieeeiee e s e e e ettt eeee s s s e e e e e e eeesssssesaeseeesseessnnns 79
8.6.7. TlimmucaHHS KOPHUCTYBayda HA MOJIIO Ta BIAMHCAHHS «.vvvevvvvreerrveeensivneennens 80
8.6.8. KomaHma «KaTETOPID ....vevvviiiiiiiiiiiiiiie it 82
T A B3 (035 (0) - 74 % (AU 85
|23 (00 5 (@) 270 ) 86
CIIMCOK BUKOPUCTAHUMX JIDKEPEJL........ocoiiiiieiiie e 88
JIOJIATOK A ...ttt e e et e e e et e e e e s e ab b e e e e s s nbreeeeesanbreneenans 90
JIOJIATOK B ..ottt ettt e e ettt e e e s e ab e e e e s e ab e e e e e e eantraeeenans 96
JIOJTATOK B ...ttt et e e e s e e e st e e e s s bb e e e s eate e e sbaneesnneeenn 101

TIOTTATOK T oo s e s s s e ses e s eeeee e ses e s 105



BCTVYII

Jenani OinbIe HE3pYYHUX TIPOIECIB 3HAXOAATH CBOE DIIICHHS IUISIXOM
CTBOpPEHHSI TPOTPAMHOTO TPOAYKTY, SIKHH € 3py4HHM Ta JOCTYIHUM. B emoxy
CTPIMKOTO PO3BUTKY TEXHOJIOTIH 1€ € 1IeaIbHUM T1AXO0/I0M JI0 BUPIIICHHS MPOOIEMH.
Bce, 1110 moTpi6HO /1151 1OCTYNy — MOOUIbHMI a00 KOMIT FOTEPHUM IPUCTPIH Ta JOCTYII

710 IHTEpHETY. 3BUYHI pedi JJIsl TIOAUHU 21 CTOMTTS.

Ha nanuit MOMeHT Maiike BCl MPOIECH, SIKI MaJIM MOJIENIb PO3POOKH IIIE 32 YaciB
HE TEXHOJOTIYHOIO CYCIUIbCTBA 3aMIIIAIOThCS MOOILTBHUMH Jo0JaTkaMu a0o BeO-
nonatkamu. B «OcTpo3bkiii akaieMii» MOKHA 3HAWTH YMMalIo pukiiaiB. [laneposuii
PO3KJIaJl BXKE TaBHO HE aKTyallbHU, TOMY € Horo BeO-Bepcisa. CTyJIeHTH Ta BUKJIa1aul
MOXYTbh NEPETJIAIaTH HOBUHM Ta OpraHi3aliiiHy iH(OpMAaIlil0 HE Ha JOIILI HOBUH, a
Ha 3arajibHOMY CailTi yHiBepcUTETY. AOITypieHTaMm He 000B’sI3KOBO TelehoHyBaTH abo
iXaTu 10 YHIBEPCHUTETY, 100 I13HATUCH 1H(HOPMALIIO 17151 BCTYITY, HATOMICTb JJIS LIbOTO
€ OKpeMe pIIIeHHS — IHTEPAKTUBHUM cCallT s abiTypieHTa. | me mauiie aexijgbka
NPUKJIAAIB, SK MPOTPAMHI 3aCTOCYHKH JIOMIOMOTJIM OINTHUMI3yBaTH OpraHi3aiiiiHy

poOoTy akajaemii.

Bix BaxxIMBUX OpraHi3aliiHUX MPOIECIB MOKHA MEPEXOJUTH 10 BUPIIICHHS
comiabHUX mpobsieM. Yu 3pyuHoro € adimia 3axoaiB? MoxIHUBO, 1 3py4HO0, SIKIIO O
CTYJCHTH MiJHIMAJIA TOJIOBU BUIIE CBOIX TeIe(OHIB. AJie KO CTYJIECHT 3HAXOUThCS
He B akazaemii? He 3pyuHoro, 00 1e 3Mmylrye cTyaeHTa abo BHMKJIagadya WTH 10
yHiBepcuteTy. € pimenns! CTBOpeHHS cOlliaibHUX Mepex. B 1iboMy piteHHi €, sK i
IUTIOCH, Tak 1 MiHycHu. [lnrocu: OrOKETHO, NOCTYITHO, SIK JJISI CTYACHTIB, TaK 1 JJIs
BUKJIa1auiB. MiHyCH: BIZICYTHICTh BEIMKOI KUIbKOCTI GyHKIIIH. ToMy ais BUpiIeHHS

1i€i TPOOIEMU 1 pO3POOIIAETHCS TAHUN TTPOCKT.

Januii mponyKT moeaHye B co01 Bech (PYHKIIOHAN, SIKOro OpakyBajo y
COLIIaIbHUX MepeXkax 13 BHUKOPUCTAaHHSAM 3BUYHHMX Ta 3pYyYHHX TEXHOJOTIH Juis

CTyJICHTa Ta BUKJIQ/IaviB.
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[IpuHIMI TPOCTUH: AKIIO KOPHCTYBad XO4Y€ 3arylaHyBaTH CBO€ IMPOBEICHHS
yacy, BiH Moxe BinBinatu BeO-noaatok «lloaii OA». KopuctyBau mMae MOXIHUBICTD
NeperISIHYTH aKTyaldbHI TMOAll, K1 BIAOYIYyThCS HAMOIMKYUM YacoM, IEPEBIPUTH
HAasIBHICTh OKPEMOI 0111, BAKOPUCTOBYIOUH TIOIIYK Ta 3pYYHY HaBiraiito, abo mpocTo
NeperisIHyTH BCl TMOJIi Ta oOpaTu Ty, sKka HaiOuibmie 3arikaBuia. Ilicis mporo,

KOPHUCTYBau MOX€ CTBOPUTH cO01 HaraJayBaHHs, 11100 HE 3a0yTH TIPO MO/IIIO.

3amyyeHHS CydyaCHUX TEXHOJIOTIH, 3pO3yMUTMH Ta TpocTuil iHTepdeiic nae
3MOTY KOPHCTyBadaM TOKPAILIUTH CBOE COIlIaJIbHE XUTTS Ta 3pOOUTH 1€ 3pY4YHO Ta

IIBHUIKO.
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PO3JLI 1
MMOCTAHOBKA 3AJIAYI TA TEXHIYHE 3ABJIAHHS

[TpoekT mependayae CTBOPEHHS €IMHOTO 3aCTOCYHKY, IO JAacTh MOXKIHUBICTD
KOPHCTYBA4eBi SIK aJIMiHICTpAaTOPy CTBOPIOBATH MOIIi Ta 3poduTH iX aHOHCYBaHHA. B
CBOIO Yepry, KOPUCTYBay B POJIi KJII€EHTa CUCTEMHU MaTUME 3MOT'Y CTEXKHTH 32 MOAISIMU

Ta OTPUMYBATHU CIOBIIICHHA B pa3l HAOIMKEHHs 10 (PAKTUYHOT 1aTH MPOBEIACHHS.

B3aemoniss kopuCTyBauiB 13 MNpPOrpaMHUM 3a0e3leyeHHsIM BiAOyBaeTbCad 3a

JOTIOMOT 010 BeO 3aCTOCYHKY.

Takum YMHOM aJAMIHICTPATOP, MICIS MPOXOHKEHHS MEXaH13MY aBTeHTU(DIKaLIi Mae
TOCTyN 710 (PyHKIIOHATY PoOOTH 13 MOMISAMU Ta KaTEropisiMH IO — CTBOPEHHSM,
penaryBaHHsIM, MEPErjsiioM, MOUIYKOM, BUAaJEHHSAM. KIIIEHT B CBOIO yepry MoOxe
3M1MCHIOBATH TMOWIYK MOAIM, (IIBTpyBaTH iX 3a KaTEropisiMu, MiANUCYBaTUCh HA
oOpani moxaiii abo Ha Iy KaTeropilo MOAil, MeperyisiaTi MPUKPIMIIEHI O HHUX
MOCUJIaHHS 3 TpaHchdamisMu Tomlo. [linmucaBimimch Ha moAi0 abo KaTeropiro,
KOPUCTYBa4 Ma€ 3MOT'y OTPMMYBATH CHOBILIEHHS MpO HAOJMKEHHS MOJIii Ha oOpaHy

HUM COI[IAIbHY MEPEXKY UM MECEHIDKED.
TexniuHe 3aBAaHHS IPOSKTY TMOJISITAE Y HACTYITHOMY:

e MexaHI3M ayTeHTU(iKallii Ta aBTopH3allii JIs aAMIHICTpaTopa,
® Ha CaiiTi KOpUCTyBad MOXKE TMEpEeryisHyTH CIHCOK IO Ta AaHOHCIB 3
MOXKJIMBICTIO MIJMKUCATUCS HA TOJII0, KaTeropiro 3arajioM. Mae maTu 3MOry
GbiTbTpyBaTH MOI1T 32 KATETOPIsSIMU, IIIYKATH TO/IIT;
e MeEXaHI3M HaraayBaHb Ipo noito yepes Telegram Gora:
O 3a TUXKICHB,
O 3a JICHb;
O 3aTOJMHY,

O PO Te, IO OIS PO3MOYHEThCA uepe3 X JIHIB;
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peanizyBaTd poOJib aaMiHICTpaTOpa/MEHEKEpa CHCTEMH SKAW Ma€ 3MOTy
MOCTOPIHKOBO NIEPETJISIaTH, COPTYBATH, PEIaryBaTH, ITyKaTH BCI MO,
MEXaHI3M JI0JlaBaHHsS TIOCWJIaHHS Ha MO0 (HANpUKIaa IOCHJIAHHS Ha

BiJieo/TpaHciAiito Ha matdopmi YouTube).
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PO3JILI 2
OPTAHI3ALIS TPOLIECY PO3POBKH

[Ipotuiec po3poOku OpraHi30BaHHUM 13 BUKOPUCTaHHSIM MeToAo0JIOril “Scrum” 3a

npuHIUIoM “Agile”.

[TpuHIHMII THYYKOT po3pOOKHU mporpaMHoro 3adesneueHus (Agile) BigHOCHTBCS 10
Ipyny METOJOJIOTIH 3 PO3pOOKH MPOrpaMHOTo 3abe3meueHHs, 10 3aCHOBaHI Ha
iTepaliiiHii  po3poOui, A€ BHUMOIM JO CHUCTEMU YU MPOrPAMHOIO MPOAYKTY
PO3BUBAIOTHCS 3aBISKU CHiBIIpaIll MIDXK CaMOOPTaHi30BaHUMU Ta
MDK(YHKIIOHAIBHUMHA KOoMaHAamHu. Takl MeToAu Ta MpOLECH 3a3BUYall CIPHUSIOTH
JTUCIUTUTIHOBAHOMY IPOIIECY YIIPABIIHHS TPOCKTOM, SIKUH 3a0X0UYy€ YaCTi MEPEBIPKU
Ta ajanTaiii, JiJepCTBY, IO 3a0X04Yye KOMaHIHY pOOOTY, CaMOOpTraHi3aiii Ta
BIJINOBIJIAJIbHICTh, BUKOPUCTAHHIO HA0OpY HaMKpamMX I1HXEHEPHUX MPAKTHUK, IIO
IpU3HAYEH1 JIJIS IBUIKOTO MOCTAYaHHS BUCOKOSIKICHOT'O IPOTPaMHOT0 3a0€3MeUeHHS],
1 O13HeC MIAX1J, SKUNA y3roJIKye po3poOKy 3 moTpedaMu KIIIEHTIB 1 HUISIMUA KOMITaHii.
J1o THY4KOi po3pOOKH BIIHOCUTHCA OYIb-SKUI MPOIEC PO3POOKU, SIKUM BIAMOBIIAE
kourenmisiMm  Agile-manidecry. Ileii manidpect OyB po3poOIeHHIl TPyIoKw 3

YOTHPHA/ILSATH TPOBITHUX Ais4iB chepr po3poOKU MporpaMHOro 3abesnedeHHs [7].

Cytp npuniumy Agile B TOMy, IO «IIOJU Ta iX B3a€MOJIISI CTaBJIATHCS BUIIE 32
MpoIleCH Ta IHCTPYMEHTH po3poOku. [lparmrorounii MpOAYKT € BaKIWBIIIMM 32
BUYEPNHY AOKyMeHTaiito. CriBopans 13 3aMOBHUKOM BaXKJIMBIIIA 32 Y3TOKECHHS

yMOB yrojau. ['0OTOBHICTH /10 3MiH BaXKJIMBIIIA 33 MPOXOHKEHHS MOYATKOBOTO TIIAHY».

Scrum - migmuaoxkuna Agile. e nerka opranizaiiiiHa CTpyKTypa MpoIEeciB THYYKOT
pO3po0KH, sKa € HaWOUIbII BUKOPUCTOBYBaHOIO. BoHa mgomomarae komaHaam
mpairoBat pasom. [logiOHO 10 KOMaHau B per0i (3BiAKM W milUia Ha3Ba), sKa
TPEHY€ETbCA JI0 BEJIUKOi IpH, SCIUM 3a0X0uy€e KOMAHIM BYUTUCS Ha JOCBIMI,
CaMOOPTaHi3yBaTUCA, MPAIIOIOYN HAJl MPOOJIEMOI0, 1 TymMaTH HaJ TEepeMoraMu Ta

ImopasKaMu 3 MCTOIO BAOCKOHAJICHH:.
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MeTtomosnoria Scrum mosfrana y mojia po0do4oro mporecy Ha piBHI — CIPUHTH.
CrnpuHT — 1€ KOPOTKHH, OOMEKEHHI y dYacl Mepioj, KOJIM KOMaHJa TMPAIloe Haj
BUKOHAHHSIM BCTaHOBJIEHOTO o0cary po6otu. CopuHTH € OCHOBOIO Scrum 1 Agile
METOOJIOTIN, 1 X TpaBUIbHE BUKOHAHHS CIPHUHTIB JOTIOMOXE KOMaHI TMOCTavyaTH
Kpaille TporpaMHe 3a0e3NedyeHHs 3 MEHIIOK KUIBKICTIO MpoOjeM B IpoIiect
po3poOku [8]. HampukiHIii cripuHTY, IIOYeTBEpra rpynu 00roBOPIOBAIH PE3yIbTAaTH B
OHJIallH pEeXHMi 3 BHUKOPUCTAHHSAM CEpPBICY BIJCOTEICPOHHOTO 3B’SI3KY CHCTEMU
Google Meet, craBuiM mNUTaHHS KEPIBHUKY y pa3i BUHUKHCHHS MpoOJieM Ta

MIPOJIOBKYBAJIH pOOOTY 3 MOYATKOM HOBOTO CIIPUHTA.
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PO3/ILI 3
OIJISIJT HASSBHUX AHAJIOTIB

Ha 1ieii yac anaor cucremu mofiii Ta aHoHciB €. Ile caiit events.oa.edu.ua.

Ta6n. 3.1. [lopiBHAHHSA aHANOTY 3 TPOESKTOM

Cucrema IIPEICTABIISAE co0oro
3araJbHUM OIUC KaJieHgap noaid y HarionaisHoMy

yHiBepcuTeTi “OCcTpo3bKa akaaemis’”.

KopucryBau mae 3mory:

neperasaiaTu noii Ta
COPTYBATH iX 32 KATETOPisIMU Ta

JlaTaMu
DyHKIIOHAT - IIyKaTu noAil
- nmoxmaBatu moxaii 'y  Google
Calendar ta Outlook
- Tmeperyisiiatu Jac, 10
3aJIMIIMBCS 0 IOl
OCHOBHUM HEJIOTIKOM CHUCTEMH €
BIJICYTHICTh THYYKOCTI CHOBIIIEHHS
_ KOpHUCTYyBaya. OcHOBHUMU
Henomxn

KOpPHUCTyBa4aMH CHUCTEMH € CTYACHTH,
Kl PIIKO BHUKOPUCTOBYIOTH (Google

Calendar a60o Outlook.

[Ilo6 moKpamuTH COLIAIbHE KUTTS
CTYJICHTIB, MU PO3POOJIIEMO CUCTEMY,
_ 0 HaJa€e KOPHUCTyBaudy MPOCTUH Ta
Hami nepesaru . .
3po3yminui inTepdeiic. st uboro Mmu
BUKOPHCTOBYEMO OTIOBIIIICHHS 4epe3

comianpHi Mepexi - Telegram Bot.
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PO3/ILI 4
OIMUC MPEJIMETHOI'O CEPEJOBUIIA

Po3poOky mporpamuoro 3abesnedeHHs OyJIO PO3/IJIEHO Ha JeKiIbKa eTamiB —

JN3aiiH, KITIEHTCHKY Ta CEPBEPHY YaCTHUHHU.

Koxen 3 11850.¢ HpOHeCiB BHUMAaraB BHKOPHCTAHHA IICBHOIO, CHGHI/I(bi‘IHOI‘O JJIA

KOHKPCTHHUX 3aJiad IIPOrpaMHOro CCpcaoBuIia.

B xoai po3poOku npoekty Oyno Bukopuctano Microsoft Visual Studio 2022 nins
po3pobOku cepepHoi yactrHM, Visual Studio Code nis po3pooku inTepdeiicy, Adobe

XD nns npoeKkTyBaHHS Ta MAJIFOBaHHS AU3aiiHy 1HTEpQeicy.

4.1. Visual Studio 2022

Visual Studio 2022 - inTerpoBaHe CEpEIOBHINE PO3POOKH MPOrPaAMHOTO
3a0e3nedeHHss po3pobsieHe kommaHiero Microsoft. Ile mporpamne 3a0e3nedeHHs
J03BOJISIE  PO3pPOOJATH JOJATKH JJIsi  PI3HUX IUIATGOpM HA PI3HUX MOBax

nporpamyBanHs, B Tomy uncii Ha ASP.NET [1].
ITepeBaru Visual Studio 2022:

® [IPOCKTHU B MOBHIM Mipi BUKOPUCTOBYIOTHh (pyHKIiT Visual Studio ansa exkonomii
yacy Ta MiJIBUILEHHA NpoayKTuBHOCTI. Hampukman ¢yHkuii Ta npomno3uuii
IntelliSense, nepeBipka CHHTAKCUCY B PEAAKTOPI, MIJCBITKA CHHTAKCHUCY.

e (aitm mpoexty Visual Studio 30epirarote getam Oyab-SKUX 3MiH, SKi
BHOCSTBCSI B CEPEIOBUILIEC PO3POOKH.

e Visual Studio moOygoBana B apXiTeKTypi, L0 MIATPUMYE MOKIHUBICTD
BUKOpUCTaHHs J0moBHEHb (Add-INns), — muiariHiB Bil CTOPOHHIX PO3POOHHUKIB,
10 Ja€ 3MOT'Y PO3LIMPIOBATH MOXJIUBOCTI CEPEIOBHILA PO3POOKH.

e [uTerpamuis 3 Git, 1110 TO3BOJISIE 3PYUHO MPAIIOBATH 13 LI1€I0 CUCTEMOIO KOHTPOJTIO

BepCiil.
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4.2. Visual Studio Code

Visual Studio Code — kpocmiathopMoBHUi peakTop KOy, MPU3HAYCHHIM SIKOTO €

CTBOPEHHSI Ta HAJIATOJKCHHS CYyYaCHHUX BeO- Ta XMapHUX A0AATKiB [2].
[lepeBaru Visual Studio Code:

® MICTUTbh 3acO00U pedakTOpuHry Koay, poooTu 3 Git, 3HEBaIXKEHHS KOJY 5K 1y
VS 2022.

® MOXJIMBICTh BCTAQHOBIIOBATH PO3MIMPEHHS, IO JO3BOJSE  IIABUIIUTH
MPOJYKTUBHICTh Ta KOM(POPT HAIIUCAHHS MPOEKTY.

e 3pyuYHi 3aCO0M /IS HAITMCAHHS KOAY JIsl BeO 3aCTOCYHKIB.

4.3. Adobe XD

Adobe XD - 1ie BekTOpHMIA IHCTPYMEHT JJIsl IPOEKTYBAaHHS iHTEpdEicy i BeO-
nporpaMm 1 MOOUTBHUX JOJATKIB. MeTa BUKOPUCTAHHS — TMOINEPEAHBO MEPETISTHYTH
pe3yabTar pobotu Oe3nocepeHL0 Ha MOOUTBLHUX TpUcTposix. Adobe XD nae 3mory

CTBOPIOBATH KapKacH BeO-CalTiB 1 CTBOprOBaTH npoToTHNH [3].
ITepeBarn Adobe XD:

® [pocTOTa IHTEpdEcCY;

® MOXJIMBICTh BUKOPUCTAHHS BEIMKOI KUIBKOCTI MJIATIHIB;

e (yHKITIOHAJ, IO CIIPOIIYE PO3POOKY MAKETIB;

® [IPOTOTUITYBAaHHSA (MOXJMBICTh 3’€IHATU BCl CTOPIHKA Ta TEPETISHYTH
HaBIrauiw);

® [IPOCTHI EKCHOPT €JIEMEHTIB;

4.4, Postman

Postman — 1ie nporpama, sika BUKOpucToByeThes st TectyBanHs API. Ile HTTP-

kiieHt, skud Tectye HTTP-3anutu, BukopuctoByroun rpadiuyHuil iHTEepdeiic
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KOPHUCTYyBay4a, 3a JIOMOMOTOI0 SKOTO MOXHa OTPUMATH Pi3HI THUIH BiAMOBIIEH Bia
cepBepa. Postman KOpUCTYEThCS BEIMUYE3HOIO TMOMYJISPHICTIO 3aBASKH CBOEMY
dbyHKIIOHATY, 3pYyYHOMY Ta IPUEMHOMY T'padiuHoMy iHTEpdelcy, a TAKOXK HasSBHOCTI

JCeTabHOT TOKyMeHTarltii [4].
ITepeBaru Postman:

KopucryBaui Postman MoXyThb JIeTKO OTpUMYyBaTH JOCTYH 10 CBOiX (aiiiiB,
YBIAIIOBIIM Yy CBIA OOJIIKOBHI 3amuC Ha MPUCTPOI 3 1HCTAIBOBAHOKO MPOTrPaMor0

Postman a6o po3mupenHsam aiis Opaysepa.

Postman migrpumye Bci MoxkauBi Metogu HTTP, 306epexeHHss mporpecy,

nepetBopenHs 3 API B ko, 3mMiny cepenoBuina po3pooku API ta 6araro iHmoro.

s Bianosiget HTTP y Postman miarpumyeTbess yuMano KOMIB CTaTycy, 1100
KOpPHUCTYBaul MOIJIM MEPEeBIpUTH BIANMOBIAb cepBepa. lle ycmimni 3anutu (200 Ok),
nopoxxHs BianoBias (204 No Content), moranuii (HeBimnoBigHuit) 3anut (400 Bad

Request) 1 necankiionoBanuii noctyn (401 Unauthorized), 1 e aurie aesiki 3 HUX.

4.5. Ngrok

Ngrok — 1ie mnardopma, sika 3a TOMOMOTOI0 BCTAHOBJICHOI YTHUJIITH TO3BOJISE
OpraHizyBaTd BIJJAJICEHU JOCTyHn Ha BeO-cepBep a00 SAKHUICH IHIIWNA CepBic,
sanymenuid [IK. Jloctyn opraHizyeTbcs uepe3 CTBOpEHHH Mij 4ac 3amycky ngrok

Oe3meuHwuii TyHeNb [5].
ITepeBaru Ngrok:

Ngrok - e 3BopoTHIii MpOKci-cepBep, SAKUH BCTAHOBJIIOE OE3MEYHHMIA KaHAT MIiX

3arajibHOJIOCTYITHOIO KiHIICBOIO TOYKOO Ta JIOKAIBHO MPAIFOI0YAM BEO-CEPBEPOM.

Ngrok Moske 3aX0IUTIOBaTH Ta aHaI3yBaTh Tpadik Ha BCIX KaHaNaX, 10 3pYYHO JJIs

MOJIaJIbIIOTO aHalli3y Ta BIATBOPEHHS.
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Jlany miatrgpopMy MOKHAa BHUKOPUCTOBYBAaTH Il JOCTYIy JO BeO-caiTy,

PO3TOPHYTOMY Ha JIOKJIbHOMY CEpBEPI, Yepe3 30BHILIHIO MEPEKY.

Ngrok Takox miarpumye BigoOpakeHHs nopTiB piBHS TCP, He 0OMexXyruuch

MIEBHOIO CITYKO0I0.

[TinTpumka mnathopm Mac OS X, Linux Ta Windows.

4.6. Github

Git — posmoxisieHa cucTeMa KOHTPOJIIO BEpCil, sika Jae 3MOTy pO3pPOOHHKAM
BIJICTTIZIKOBYBaTH 3MiHU Yy (paillax Ta mpairoBaTé HaJ OJHUM IMPOEKTOM pazoM i3

KOJICTaMU.

GitHub - cepBic oHIalH-XOCTHHTY PEMO3UTOPIIB, 110 BOJIOJIE BCiMa (YHKIISIMUA
PO3MO/IIEHOT0 KOHTPOJIIO BepCiii Ta PYHKIIOHATBHICTIO YIIPABIIHHS BUXITHUM KOJIOM

- Bce, 110 miarpumye Git 1 HaBiTh OlbIe [6].
[TepeBaru GitHub:
- be3komToBHE 00CTYroByBaHHs, X04a € IUJIATHI.
- [Iy’xe WBUIKHI MOUIYK Y CTPYKTYpP1 PEHO3UTOPIiB.
- Benuka crniiibHOTA 1 71€TKO 3HAWTH IOMIOMOTY.
- Bin nponoHye npakTU4HI IHCTPYMEHTH JUIsl CIIBIpAlLll Ta rapHy iHTerpaiiito 3 Git.
- JIerko iHTErpyeThes 3 IHIIMMH CEpBICaMHU.

4.7. Hangfire

Hangfire — me 0i0OmioTeka 3 BiZKPUTHUM KOJOM, SIKa JIO3BOJISIE PO3POOHHKAM 3
MaKCHMaJIbHOIO JIETKICTIO TUTaHyBaTH mojii y ¢oHoBoMy pexumi. Lle myxke rayuka
010Ti0TeKA, sIKa IPOTIOHYE PI3HOMaHITHI (PYHKIIIT, HEOOX1/IH1 JUIsl TOTO, 00 3pOoOUTH

3aBJaHHsI IUTAHYBaHHS POOOTH MPOoCTUM Ta 3pydruM [10].
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[TepeBaru Hangfire:

e [HTerpoana iHopMalliiiHa TaHeNb, 16 MOKHA MEPETsaaTi poOOTH Ha Yep3i Ta
npu 6a)xaHHI KepyBaTH HUMHU BPY4HY;

e KepyBanHs 3anuTaMu y OKpemiit 0a3i 1aHux

e besneka po0iT, ajke HABITh MPU BUIMAKOBUX 3yIMMHKAX CUCTEMH 3arljlaHOBaHI
poboTu € 30epeKeHMMH Ta TOTOBUMHU JO BUKOHAHHS IICIs MEpe3arycKy
CHCTEMH.

e MexaH13M NOBTOPEHHS CIPOO Y pa3i BAHUKHEHHS BUKIOYEHb

4.8. TecryBanus API

Jljig TecTyBaHHS poOOTH MTPOrPaMHOTO 3a0€3ME€UEHHS CEPBEPHOT YaCTUHU MPOEKTY
Oyno BukopuctaHo Postman Tta Swagger, OCKiIbKM Ii IHCTPYMEHTH € JIOCHUTH
IPOCTUMHU Y BUKOPUCTAHHI Ta € MOMYJIAPHUMH.

Postman — nos3Bomnse tecryBatu API 3a momomoror rpadiunoro iHtepdeiicy
KOPHCTYBaya, a TAaKOX BEO-IHCTPYMEHTY, JIe KOPUCTYBadi 3MOKYTh OTPUMATH JOCTYTI
no API Ta mpamroBaté 3 HUMHU OyJb-7I€, 1€ BOHU MOXYTh MaTH MIJIKIIOYEHHS [0
[HTEpHETY.

Kpim Toro, Postman Hanae QyHKUIi COUIBHOTO AOCTYIY, SIKI JO3BOJISIOTH JIETKO
obmintoBatrcs BukimkamMu HTTP 3 iHmuMu unenamu oprasizarii. 3okpema I gac
TECTyBaHHS MPOCKTY, MH CTBOPHJIM CTPYKTYpPOBaHI KOMIIOHCHTH TAIKH, 5SKi B CBOIO
Yyepry MICTHJIM TPYIH 3alUTIB HA BAUKOHAHHS.

Swagger - ue Halip 1HCTPYMEHTIB 3 BIAKPUTHM KOAOM Jjisi HamucanHs API Ha
ocHoBl REST. Ile cripomtye nponiec Hanucanus API, Bkazytouu cTaHgapTH Ta HaJIal0uu
IHCTpYMEHTH, HEOOXITHI JUIsi  HamWCaHHS  O€3MeYHWX, MPOMYKTUBHUX 1
MmacitaboBanux API.

ITepeBaroro Swagger e Te, mo BiH no3Bojisie B3aemogiatTd 3 REST API 3a
nonomororo Swagger Ul Framework 1 TakuMm 94MHOM /1a€ 4iTKe ySBJIEHHS IPO Te, SIK

API pearye Ha mapaMeTpu Ta sIKy BIJIOBIb Bl CEpBEPA MOBEPTAE.
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Takox 10 TeCTyBaHHS CEpPBEPHOI YACTUHW MOXKHA BIHECTH JIOTYBaHHS Ta
cTBOpeHHs Jor (aitmiB. JloryBanHs (BeAeHHS XKypHANy) 1€ TPOIEC CTBOPEHHS Ta
30epiranHs Jior (ainiB — ¢aiiaiB, K1 3aIUCYIOTh MOIi, 1110 BiIOYBAaIOTHCS B POOOTI
MEBHOI CHUCTEMH YHM TPOTPAMHOTO MPOAYKTY. TakKMM YHHOM PO3POOHHK, IO
BIIPOBA/KYE CHUCTEMY JIOTYBAaHHS BH3Hauae je, B AKid ¢opmi 1 B sskoMy (opmari
OyayTh CTBOpIOBAaTUCH (haiimu Ta fAKi 3amucu OyayTh 3 SBISATUCS B IpoIEeci podoTu
mporpamMu. TakuM YWHOM BH3HAYMBIIHN TaKy CTPYKTYPY, PO3POOHHMK MPOrpPamMHOTO
3a0e3nedeHHs Oyjie MaTH 3MOT'Y BiJICTIIKOBYBAaTH MOMUJIKUA B CUCTEMI 1 TAKUM YUHOM
MOKpAIlyBaTh poOOTY MPOAYKTY B OJIIBIIII pO3pOOIIL.

B naniii cucremi BuHKOpHCTOBYeThcs OiOmioTeka Serilog. IlepeBaramu 1riel
010J110TEKH €:

e CTpyKTypOBaHE JIOTYBaHHS Ta MMPOCTOTA BUKOPUCTAHHS

e UyoBa JOKYMEHTAIIisl Ta CIJIBHOTA

o Kondiryparrist Ha ocHoB1 C#

49. BuHCHOBKH

Takum uymHOM MU oOOpaiM TepepaxoBaHi BHIIE CEPEJOBHUINA PO3POOKH
MPOTPAMHOTO 3a0€3MeUeHHs] JJisi PO3pOOKH Ju3aiiHy, KIIIEHTCHKOI Ta CEpBEPHOI
gactuH. lle mnporpamHe 3a0e3medyeHHs B TEpHIy Yepry € akTyajdbHUM, TOOTO
MIATPUMYETHCS PO3POOHUKAMH 1 B pa3i BAHUKHEHHS MTPO0JIeM, KOPUCTYBa4d M€ 3MOTY
OTPUMATH KOHCYJIBTAIIIO Ta BUPIIIUTH poOiaemMu. BoHO € 3pydyHUM Yy BUKOPHCTAHHI,
Ma€ 1HTeTpaIlio 3 HaSBHUMH CUCTEMaMU KOHTPOJto Bepciit. [limxonuts 10 po3poOku
MporpamMHOro 3ade3neueHHs 13 oopanumu 6i10ai0TeKaMu, (HpeRMBOpPKaMH TOIIIO.

Takox BUKOPUCTAHHS BUIIEHABEACHUX O10710TeK, (PpeiMBOPKIB, 3ac00iB
TECTYBaHHA Ta 1HIIUX HAOOPIB 1IHCTPYMEHTIB 3yMOBJIEHE MPOCTOTOI BUKOPUCTAHHS,

HAJ1IAHICTIO, TTOMYJISIPHICTIO cepell pO3POOHUKIB, MOKIIMBICTIO PO3LIMPEHHSI TOIIO.
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PO3JILI 5
OIUC APXITEKTYPH PINIEHHS

5.1. ba3a gannx

baza ganux — 11e opra"izoBaHa CyKyIHICTb CTPYKTYPOBaHOi1 iH(popmaiii abo 1aHuX,
SK1 3a3BHYail 30€epiraloThCs B €JIEKTPOHHIM (opmi B KOMIT IOTepHIN cuctemi. baza
JTAaHUX 3a3BHYail KOHTPOJIOETHCA CHCTEMOIO ympaniinHg Oazamu ganux (CYBJ).
Pazom nani Ta CYB/] 13 nporpaMHUMH A0JIaTKaMH, SIK1 3 HUMH TIOB’si3aH1, HAa3UBaIOTh

CHCTEMOIO 0a3 JaHHUX, 4aCTO CKOPOYCHO OO0 IIPOCTO 0a3u JaHUX.

JlaH1 B HAMMOIMMPEHIKX TUIaX 0a3 JaHUX, K1 € CbOTOAH1, 3a3BUYail MPEICTaBIICHI
B pSAJIKax 1 CTOBMIX Y MHOKMHAX TaOJUIb, IS TOTO, 20K 3p0OUTH 00pOOKY Ta 3alUTH
Ha OTPUMAHHS JaHUX €()EeKTUBHUMHU. TaKMM YMHOM, JJaH1 MOXKHA JIETKO OTPUMYBAaTH,
KepyBaTH, 3MIHIOBATH, OHOBIIFOBATH, KOHTPOJIIOBATH Ta BIIOPSAKOBYBATH. BilbIIicTh
0a3 1aHUX BUKOPHCTOBYE MOBY CTPYKTypoBaHuX 3anuTiB (SQL) my1st 3anucy Ta 3anuty
nanux. [Ipuknagamu cuctem KepyBaHHs TakuMu 0azamu naHux € MySQL. MariaDB.

Oracle.

SQL — me MoBa mporpamyBaHHS, II0O BHUKOPHCTOBYETHCS Maike BCiMa
pensuiiHIMU 0a3amMu JaHUX JJIsSl 3allUTiB, MAHIMYJIOBAHHS Ta BU3HAUEHHS JaHUX, a
TaKOX JJI 3a0e3nedeHHst KOHTpoJto goctymny. SQL Bnepiie 6yB po3pobinenuii B IBM
y 1970-x pokax 3 Oracle s’k OCHOBHUM yYaCHUKOM, IIIO TIPU3BEJIO 70 BIPOBAIKCHHS
crangapty SQL ANSI. SQL cnonykaB 6arato po3MIHMpeHb BiJl TaKMX KOMIIaHIH, K
IBM, Oracle 1 Microsoft. He3Bakaroun Ha Te, 110 3’SBISIOTHCA BCE HOBI MOBU

nporpamyBaHHs, SQL Bce 11e UpOoKO BUKOPUCTOBYETHCS 1 IO ChOTOHI.

Pemsiiiini 0a3u JaHuX 1€ Takl KOJEKIIl JaHUX, B SKUX € 3a34aJIeTiab BCTAaHOBJICHI
3B’s13kM. B cBOIO uepry icHyrOTh 1 Hepensiiini 6a3u ganux (NoSQL), sKi 703BOJISIOTH
30epirat 1 MaHiMyJIOBAaTU HECTPYKTYPOBAHUMH Ta HAMIBCTPYKTYPOBAHUMH JTAHUMHU

(Ha BIOMIHY BiJ peALIMHOI 0a3W aHUX, sIKa BHU3HAYAE, SIK TMMOBHUHHI CKJIAJIATUCS BCI



22

naHi, mo € B 0a3i ganux). [Ipuxmamamu Takux 6a3 ganumx € MongoDB, CouchDB,

CouchBase, Cassandra, HBase, Redis, Riak, Neo4J [11].

Cucrema kepyBaHHs 023010 TaHUX MpeJCTaBiIeHa y BUTIsiA1 mpoaykTty MSSQL. s
cCHUCTeMa pO3poOJsieTbes 1 MIATPUMYEThCs Kopropamniero Microsoft. Ha cepsepi

PO3MIIITY€EThCS 6a3a JaHUX, 10 CTBOPIOETHCSA 3a AornoMoroto Meroay “Code First”.

3T1IHO HOTO MAXOMAY, CIIOYATKY B IPOEKTI, KM Oy/1e MpaItoBaTH 13 0a3010 TaHUX
OMHCYIOTHCS MOJECII - CYTHOCTI 0a3u JaHUX, IO MPEACTABIAIOTH NIEBHY TAOJHIIO B
HIM, Ta 3B’SI3KM MK HUMH. TakMM YHHOM MOJIEJl CTAlOTh MOJEISAMH IPEIMETHOI
o0yacti a00 TOMEHHUMH MOJEIISIMU, TOMY TTOTPIOHO CBIAOMO MiIXOUTH 0 PO3POOKH
Mojesnei. A pemty po6oTtu BukoHae Entity Framework. B ibomy 1 € rosioBHa niepeBara
“Code First” migxomy, KOiaM MOJEIl CHCTEMH CTAalOTh MOJCISAMH IaHHMX, HA SKHX
cnupaeTbess cTpyktypa Entity Framework. IlotiM 3a 10MOMOror IMX MOAEIEH
CTBOPIOETHCS BIJMOBITHA 0a3a JaHMX, sSiKa Oy/e MaTh OMUCAHUN B3a€EMO3B’SI30K MIX

CYTHOCTSIMU.

Entity

Framework Ta6nuui

Ba3a paHux

Puc. 5.1. Cxema metony “Code First”
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g mouaTky OyJno ommMcaHoO CyTHOCTI juig 0a3u manux. B mpoekti OyayTh
npencraicHi Taki Tabauii sk Events, Categories, Subscriptions, SubscriptionEvents,
EventCategories, NotificationTypeSubscriptions 1 Takox TabIuIl CTBOpPEHI 3a
goriomoroto Identity nmst 30epexeHHs iH(opMmarii Npo KOPHUCTyBadiB, TaOIHII

HeoOXiaHi a1 podotu Hangfire ta ams po6otu Telegram Gora.

ASP.NET Identity — me 0i0mioreka kepyBaHHsS KopucTyBadamu Microsoft mis
ASP.NET. Bona Bkitoyae B ceOe Takl (PyHKIi, K XEIIyBaHHsS NapoJiiB, MepeBipKa
naposisi, 30epiraHHsi KOpUCTYBayiB 1 KepyBaHHs TBEPAKEHHAMU. 3a3BUYail BOHA TaKOXK
Mae 0a30By aBTEHTU(IKallll0, BHUKOPHUCTOBYIOUM BiacHi (ailim cookie Ta
OararodakTopHy aBTeHTH}IKAI0. Y JESIKUX KOHQIrypallisx BiH HaBITh MOXKE MaTu

BJIacHUH iHTEepdeiic kopucTyBada [12].

B nanomy npoekti 0ys0 po3po0aeHO HACTYHY cXeMy 0a3u JaHuX:

Categories
¥ Categoryld
Fk_EventCategories_Categories_Categoryld CategoryName

FK_EventCategories_Events_Eventld

% EventCategoryld

Eventld

Categoryld

¢ MotificaitonTypeSubscriptionld % Eventld
NotificationTypeld Title
Subscriptionld ShortDesc
TelegramKey Description
EventLink
StartAt
Location
Price
FK_MotificationTypeSubscription_Subscriptions_Subscriptionld
&
L FK_SubscriptionEvents_Events_Eventld
Subscriptions SubscriptionEvents
¥ Subscriptionld %@ SubscriptionEventld
NotificationTypeSubscriptionld FK_SubscriptionEvents_Subscriptions_SubscriptionId Subscriptionld

SubscriptionEventld Eventld

Puc. 5.2. Cxema 0a3u qaHux
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Koxna nofis B 6a31 JaHUX XapaKTepU3YEThCS HAsIBHICTIO 3ar0JIOBKY, KOPOTKOTO
Ta PO3UIMPEHOTO OMHKCY, MOCHIIAHHS Ha MOJIi0, Y pa3l AKIIO € TOTOKOBA TPAHCIIALISA Ha
cepsic YouTube a6o B Google Meet Tomro. Takosk momist XapakKTepU3yEThCS 1aTOKO Ta
YacOM HACTaHHS, MICLIEM TMPOBEACHHS Ta I[IHOIO KBUTKAa YW BXOMAY, SKIIO Taka
BCTaHOBIIOEThCA. KokHA MOisi Ma€ 3B'S30K 13 CYTHICTIO KaTeropisi, OCKUIbKU KOKHA
MoJlisl MOXKe BXOJMTH B MEBHY KaTeropito abo B Jekiiibka. BHacmigok HEOOXiTHOCTI

, : :

pPO30UTTS 3B’ 513Ky Oarato-m0-6aratbox moTpioHa nogaTkoBa Tadmui. Lliero Tabnumero

oyne EventCategories.

Jlist 30epexxeHHs 11eHTU(]iKaTopa KOpPHCTyBaya B COL[albHIA Mepexl 1 i
MOIAJIBIIIOTO HAJICUJIAHHS HOMY MOBI1JIOMIIEHHS B COIIMEPEKY OYJIO CTBOPEHO TAOIHUIIIO
NotificationTypeSubscription. Takox st 00J1iKy HiAMHCOK OyJI0 CTBOPEHO TAOJIHUIIIO
Subscriptions. A pe3ynberaToMm 3B’s3Ky 0araTo-a0-6aratbox Mixk Subscriptions i Events
€ tabmuns SubscriptionEvents, ockiibku 10 OKpemoi Mmojii Moke OyTH MiAMHCAHO
0araTo KOpUMCTYBayiB 1 10 OJHIET MIAMUCKU MOKHA MIOCTABUTHU Y BIJMIOBIIHICTh Oarato

MO1M.

5.2. Entity Framework Core

Entity Framework (EF) Core — 1ie nerka, po3iupioBaHa, KpocmiaTgopMHa Bepcis

MOMYJISIPHOT TEXHOJIOT] HoCcTyMy A0 nanux Entity Framework.

EF Core moxe ciyryBatu 00’ekTHO-pesiidauM BimoOpaxkeHusm (O/RM) —
610JTI0TEKOI0 KOy, sIka aBTOMATHU3Y€E Tiepeady JaHuX, 0 30epiraloTbCsl B TAOIHUIIIX
pensIiitHo1 0a3u JaHuX, B 00’ €KTH, SIK1 4aCTiIIe BUKOPUCTOBYIOTHCS B KOJI1 IPOTPaMH.

Takum yuHOM 11€ BIAOOpaKEeHHS:

e Jlo3Bomsie po3pobnrkam .NET mpamtoBaTi 3 6a3010 JaHHX 3a JOIIOMOTOIO
00’extiB .NET.
e VYcyBae norpedy B OUIBIIOCTI KOAY IOCTYMy 10 JaHUX, SKWAWA 3a3BUYail

NOTPiOHO HaMKCaTH.
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EF Core niatpumye 6araro pymiiB 06a3 qaHUX.
OCHOBHUMHU II€peBaramMy €:

e Entity Framework monomarae CKOpOTHTH 9ac Ta BUTPATH Ha PO3POOKY.

¢ Bin Hamae aBTOMaTUYHO 3T€HEPOBAHUH KO 1 JO3BOJISIE PO3POOHUKAM Bi3yaabHO
MIPOEKTYBATH MOJIETI Ta BijoOpakatn 0a3u TaHUX.

e MOXIIUBICTB JIETKO B1JJ0OpaXkaTu 013HEC-00'€KTH.

e MoxIHBICT JIeTKO BUKOHYyBatu mBUKI ornepaiiii CRUD B nporpamax .NET.

3 EF Core noctyn 10 AaHUX 3I1HCHIOETHCA 3a JIOMOMOTO0 Mojemi. Mojenb
CKJIaJIa€ThCSl 3 KJIACIB CYTHOCTEH 1 00’€KTa KOHTEKCTY, SIKMM MpPEACTaBJIsi€ CEaHC 3

6a3010 gaHux. O0’€KT KOHTEKCTY JI03BOJIIE POOUTH 3alUTU Ta 30epiraTu JIaHi.
EF miaTpumye Taki miaxoau 10 po3poOKH MOJIEIII:

e (CTBOpeHHs MoJielll 3 HasBHOI 0a3u JaHUX.

e Hamucanns koay Mojieni BpyuHy BIIIOBIHO /10 023U TaHUX.

e Bukopucranas EF wmirpamiii micnsi cTBOpeHHS Mojeni, 1mo0 CTBOpUTH 0a3y
JaHuX 3 mMojeni. Mirpaiii J03BOJISIIOTh pO3BUBATH 0a3zy JaHUX y MIpY 3MIHH

mozem [13].

B nanomy npoexTi Oyyi0 BUKOPUCTAHO TPETIN MiIX1]] — BAKOPUCTAHHS MITpaIliii, 3
ICHYIOUMX MoOJieNiel Juisi CTBOpeHHs 0a3u jgaHux. Mirpaiii - 3a0e3neuyroTh CIocio
MOCTYIIOBOI'O OHOBJIEHHSI CXeMHU 0a3u JaHUX, 331 MIATPUMKHU il CHHXpOHI3alii 3

MOJIEJUTIO JaHUX TIporpaMu, 30epirarouu HasiBH1 AaH1 B 0a3i JaHUX.

Pozpobika
EF Core API

Mirpauii

Baza paHuUX

Puc. 5.3. Mirparii B Entity Framework Core
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Takoxx Oynmo Bukopucrano Language-Integrated Query (LINQ) — wnabip
TEXHOJIOT1#, 3aCHOBaHUH Ha 1HTETpaIlli MOXJIMBOCTEH 3aITUTIB OE3MIOCEPETHHO B MOBY
C#. 3anutun LINQ — ne nepuioknacHa MoBHa KoHCTpykilig B C# .NET, sk 1 knacw,
meroau, nomii. LINQ 3abe3nedye y3romkeHHi JOCBIA 3aMMTIiB 10 00'€KTIB 3aMUTIB
(LINQ to Objects), mo pensuiiinux 6a3 ganux (LINQ to SQL) i no XML (LINQ to
XML).

LINQ (Language Integrated Query) — ne enunuii cuHTakcuc 3anuty B C# i
VB.NET s oTpumanHs JaHUX 3 pi3HUX Jpkepen 1 popmartiB. Bin iHTerpoBanuit B C#
abo VB, TuM caMuM yCyBaroOud HEBIAMOBIAHICTH MK MOBaMH NPOTPaMyBaHHS Ta
0a3zaMu J1aHUX, a TaKOX 3a0€3Meuyroun €IUHUM 1HTepdeiic 3anmuTiB JUIsl PI3HUX THUIIIB

JKEpeI JaHUX.

Hanpuknazn, SQL — 11e MoBa CTpyKTypOBaHHX 3alMTIiB, sIKa BAKOPUCTOBYETHCS IS
30epeKCHHS Ta OTPUMaHHS AaHUX 3 0a3u jgaHux. Takum ke uynHoM LINQ — 1e
CTPYKTYpOBaHUM CUHTAKCUC 3anuTiB, cTBopeHuid Ha C# ta VB.NET nns otpumaHHs
JAHUX 13 PI3HUX THIIIB JKEpeN JaHux, Takux sk kojekili, ADO.Net DataSet, XML

Docs, Be6 cepBic Ta MS SQL Server Ta iH111 6a3u TaHUX.

5.3. IIlo Take daraTomapoBa apXiTeKTypa

BbararomapoBa apxiTekTypa — 1€ apXiTEeKTypa MPOrpaMHOro 3a0e3MeYeHHs, B K1l
pi3Hi TporpaMHi KOMIIOHEHTH, OpraHi3oBaHi 3a Irapamu (piBHSIMH), 3a0€3ME€UyIOTh
NEBHY BUJIUICHY (PYHKIIOHAIBHICTh. OCKUIBKY KOXKEH I1ap € OKPEMUM, BHOCUTHU 3MIHU

710 KO’KHOTO TI1apy JIETIIe, Hi>K OpaTucs 3a BCIO apXiTEKTypy.

Haiinpocrima ¢gopma OaraTomapoBoi apXITEKTypud — TpHUpPIBHEBA apXITEKTypa.

Bona ckianaeTscs 3 HAaCTYITHUX PiBHIB:

o Pigenb mnpeseHTamii: 1e nepmuid 1 HAWBUINUN IHap, SKUW NPUCYTHIA Yy
nporpami. Lleit piBeHb Haja€e MOCIYTH MIPe3eHTallli, TOOTO MPE3EHTAIII0 BMICTY

KIHIIEBOMY KOpPUCTYBa4eBi uepe3 rpadiunuii intepderic. Jloctyn 10 11b0ro piBHs
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MOXHa OTpUMaTH dYepe3 OyIb-SKUW THUM KIIEHTCHKOTO TMPHUCTPOIO, SIK-OT
HACTUIBHUN KOMIT I0TEp, HOYTOYK, TUIAHIIET, MOOUTbHUN TeraeoH Toro. J{ms
IpeACTaBICHHS BMICTY BaKJIHMBO, 00 1€ pIBEHb B3a€MOISB 3 I1HIIUMU
PIBHSIMHU, SIKI IEPETYIOTh HOMY.

e PiBeHb nporpamm: 1ie cepeHii piBeHb i€l apxiTekTypu. Lle piBeHb, Ha SKOMY
BUKOHYEThCS O13HEC-JI0T1Ka IporpaMu. bizHec-jorika — 11e Habip cnerudigHnx
IUIA TIPOTPaMHOTO pIlIeHHsS PYHKIIM CUCTEMH, L0 € XapaKTEPHUMHU came s
Hel. KoMIOHEHTH LbOTo piBHSA 3a3BHYail NMpalolTh HA OJHOMY a00 KUIBKOX
cepBepax CUCTEMH.

e PiBenb gocTynmy A0 JaHMX: L€ HAHWKYMUNA pIBEHb L€l apXITEKTypu 1 B
OCHOBHOMY I1OB’SI3aHUH 13 30€piraHHsIM Ta OTPUMAaHHSM JJaHUX rporpamu. JlaHi
IporpaMu 3a3Buuai 30epiraroThCsi Ha cepBepl 0a3 maHux, GpaiioBoMy cepBepi
a00 OyJp-SKOMY I1HILIOMY MPUCTPOI YU HOCII, AKUH MIATPUMYE JOTIKY JAOCTYIY
710 JTaHUX 1 3a0e3nedye HeoOX1IHI KPOKH ISl 3a0e3NeUeHHS JOCTYITY JIUIIE 0
naHux 0e3 HaJlaHHs JOCTYIy /10 MEXaHI3MIB 30epiraHHs Ta mouryky aaHux. [le
poOuThCs Ha PiBHI AaHUX HuIsiXoM HagaHHs API qys piBHs nporpamu. Haganus
1s0ro API 3a6e3meuye moBHY MpoO30PiCTh OMepallii 3 TaHUMHU, SIKI BAKOHYIOTHCS
Ha I[bOMY piBHI, HE BILUIMBAIOYM Ha piBE€Hb Nporpamu. Hampukiaa, OHOBIECHHS
a00 OHOBJICHHS CHCTEM IIbOTO PIBHS HE BIUIMBAIOTh Ha PIBEHBb JIOJATKIB ITI€i

apxitekrypu [14].

Ha cxemi Hmkue mokazaHo, SIK MpaIfoe MpocTa OaraToliapoBa apxiTeKTypa 3 3

PIBHSIMHU:
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PiBeHb NpeseHTaLii

I I o
KnienT KnienT KnienT
PiBeHb nporpamMu Cepsepu
(6isHec noriku) crcTemm

PieeHb poctyny

10 OaHKX Baza naHmx

Puc. 5.4. TIpocrta GaraTomapoBa apXiTeKTypa

5.4. TlepeBaru 0araTomapoBoi apXiTeKTypHu

BararomapoBa apxiTekTypa mporpaMHOro 3a0e3nedyeHHs Mae psijl rmepesar, TOMy
OCTAaHHIMHM POKaMHu BOHA CTaja HACTUIbKU MOMYJSIPHUM apXITEKTYPHUM HIA0JIOHOM.
HaiironoBHimie, 1mo moOpiBHEBa cerperaiis J03BOJSE BIANMOBIIHO KEpyBaTH Ta
MIATPUMYBATH KOXXEH pIBEHb. T€OPETHYHO 1€ MOBHUHHO 3HAYHO CIPOCTUTH CIOCIO

YIPABIIHHS TPOTPAMHOI0 1HPPACTPYKTYPOIO.

bararopiBHeBuii miaxig 0cOOIMBO JA00OpE MiAXOAWTH JJIS IIBUJKOI Ta BIJHOCHO
0e3pU3UKOBOI pO3pOOKH 10AATKIB BeO-MaciiTady, BAPOOHUYOTO PiBHS Ta PO3MILIEHUX
y xMmapi. Lle Takosx mosierurye OoHOBIEHHS OyAb-IKUX 3aCTapUINX CUCTEM — KOJIM Ballia
apxiTeKTypa po30uTa Ha KiJIbKa IapiB, 3MiHH, Kl MOTPIOHO BHECTH, MOBUHHI OyTH
MPOCTIMIMMH T2 MEHIII MacCIITaOHUMH, HI’)K BOHH MOTJIH O OyTH B 1HIIIOMY BHUTIAJKY.
Pi3H1 KOMaHaM MOXYTh MPAIIOBATH HAJ PI3HUMH PIBHAMH CUCTEMHU. TakKuM YHMHOM
MOHa OyTH BIIEBHEHMM, 1110 (haxiBIli 3 AU3alHy Ta MPE3eHTAalll1 MPaIlol0Th HaJl pIBHEM

Mpe3eHTallli, a eKkcrepTy 3 0a3 JaHUX MPAaLOIOTh Ha PIBHI JaHUX.
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Ockinpkd TporpamMa TMOJiICHA Ha HE3aleXHl piBHI, MOXXHa JIETKO IOBTOPHO
BUKOPHCTOBYBATH KOKEH P1BEHb /IS IHIUX MPOTpaMHUX MpoekTiB. Hanpukiaz, skio
€ 1moTpeda BUKOPHCTOBYBAaTH Ty caMy Iporpamy, aje JIjs iHIIOro Habopy AaHUX,
MO>KHa TMPOCTO BIATBOPUTH DPiBHI JIOTIKM Ta Mpe3eHTallii, a MOTIM CTBOPUTH HOBHIA

piBeHb AaHux [16].

5.5. Peanizanis 6araTomapoBoi apXiTeKTypH Ha MPOEKTi

bararomiapoBa apxiTeKTypa B MPOEKTI IPEICTaBIEHa YOTUPMA PIBHSIMU — PIBHEM

B1J100pakeHHs, O13HEC JIOTIKH, IOCTYITY 0 JAHUX Ta 00’ €KTIB mepenadi JaHuX:

Solution Explorer * O X

@ﬂq @ r:_.r.. e}'.

Search Selution Explorer (Ctrl+=)

[ Solution 'Motifications' (4 of 4 projects)
&1 Motifications.Api
Motifications.BL
Motifications. DAL
Motifications.DTOD

R A

Puc. 5.5. baraTopiBHeBa apxiTeKTypa MpOEKTy

Solution Explorer *OX

@ a.gd o-20@ [w- =
Search Solution Explorer (Ctrl+) P~
e Connected Services
&% Dependencies
a_l Properties
£ Controllers
appsettings.json
c# Program.cs
C# ServiceExtensions.cs
C# Startup.cs

A A A

Puc. 5.6. PiBenb npe3eHTaIlii NpoexTy
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Solution Explorer * O X

@ a.8 o-208@ [w &=

Search Solution Explorer (Ctri+x) P~
MNotifications.BL

& Dependencies

£ Commands

£ IRepositary

£ Repository

£ Services

CH# CommandMames.cs

i

Puc. 5.7. PiBeHb 013HEC JIOT1KH IPOCKTY

Solution Explorer * O X
@ (.8 o-208@ [w &=
Search Selution Explorer (Ctrl+x) P~

Motifications. DAL
& Dependencies
£ Dbinitializer

£ Migrations

1 Models

@l appsettings.json

e

Puc. 5.8. lllap moctymy 10 maHux

Solution Explorer *0OX

@ A8 o-20@ [w &=

Search Solution Explorer (Ctri+x) P~
Motifications. DT
P &5 Dependencies
b B Configurations
B EJ OTOs

Puc. 5.9. PiBenb 00’ €KTiB nepeaadi JaHUX

Jlns B3aemonii 3 piBHEM JOCTYIY JO0 JaHMX OyJ0 BUKOPUCTAHO I1A0JIOHU

pOeKTyBaHHs peno3urtopiii (Repository) Ta kounent Unit of Work.

Penosutopiii — 11e He 10 1HINE, SK Kjac, BU3HAYEHWH JJIsI CYTHOCTI, 3 yciMa

MOXJIMBUMH OTIEpaIlisiMUA JIJIs1 111€1 KOHKPETHOI cyTHOCTI. Hampukian, peno3utopii
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mia cytHocti Ilomis matume ocHoBHi omepanii CRUD Ta Oyab-ski 1HII MOXJIHBI

omepaiiii, MoB’s3aHi 3 HEIO.
[ITa60H peno3uTopito MOXKHA peajli3yBaTH TAKUMHU CIIOCOOaMU:

e OmuH pemo3uTopii Ha CyTHICTH (He3arampHuid). llel Twm peamizartii
nependadyae BUKOPHUCTAHHS OJIHOTO KIJIACy PEMO3UTOPII0 ISl KOXKHOI
cytHocTi. Hanpuknan, sikino y Bac € ABi cyTHocTi [Toxis Ta Kareropis, koxkHa
CYTHICTb MaTUME BJIACHUI pEemO3UTOPIil.

e 3araJbHUM PEMO3UTOPIN: 3arajJbHUN PEMO3UTOPINH — 1€ TOM, AKUN MOKHA
BUKOPUCTOBYBaTH I BCIX CYTHOCTEH, IHIIUMHU CJIOBaMH, BIH MOXeE

BukopucroByBatucs s [lonuii, Kareropii a0o Oyp-sSKOi 1HILIOT CYTHOCTI.

Unit of Work BusHadaroTh ik OKpeMy TpaH3akKIlito, sKa BKIOYae B ceOe IeKiabKa
orepailiii BCTaBKi/OHOBJICHHs/BuAaeHHs Tolo. [I[poctumu cinoBamu, 11e 03Hayae, 110
JUTSl TIEBHOI /111 KOPUCTYBaya (CKa)XiMo, peecTpalii Ha BeO caifTi), yci TpaH3aKIlii, K-
OT BCTaBKa/OHOBJICHHSI/BUJAJICHHS TOIIO, BUKOHYIOTHCS B OJHIN TpaH3aKIlii, a HE B
KUTBKOX TpaH3akIisx 3 0a3oro manux. Lle o3nadae, mo Unit of work Tyt Brirouae

oreparlii BCTaBKW/OHOBJICHHS/BUJAJICHHS, BCE B OJIHIM TpaH3aKIIii.

Honmatox A

5.6. BuchHoBku

OT1xe, apXiTEKTypy JIaHOTO PIIICHHS PEACTaBISIOTh:

e baza nanux. BoHa cknamaethes 13 cyTHocTed “Event”, “Category”, “User” ta
IHIMMX ~ HEOOXITHUX Il poboTh cuctemu cytHocted. [lomis Moxke
acorritoBatucs 3 oaHier0 abo OaraThMma KateropisiMu. BoHa mae Ha3By, orwc,
JaTy TMPOBEJIEHHS Ta 1HIIY BaXJIMBY iH(popMmarlito. B cBoro uepry 3 kareropiero
MO3Ke acolitoBatucs 6araro nmoaii. s obmiky KopucTyBadiB 1 Oyjia CTBOpeHa

0a3a JaHNX KOPUCTYBaYiB.
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e CepBepHa uyacTMHAa. BoHa CKIaga€eThcsi 3 MPOTPaAMHOIO 3aCTOCYHKY Ha
miatdopmi ASP.NET Core. B cBoro depry meil 3acTOCyHOK peasli3oBaHUU 3a
IPUHIIAIIOM O0araTolapoBOi apXiTeKTypH, TOOTO pPO3IICHUN Ha PIBHI, e
KOXKEH PIBEHb OPTaHI30BYE Ta BUKOHYIO BIAMOBIAHY YacTHHY (YHKIIOHATY
CEpBEPHOI YaCTHHH: PIBEHH MPE3CHTAIIl1, JOCTYIy 10 JaHUX, Oi3HEC JIOTIKH Ta

00’€KTIB JIJIs1 TIepeadl JaHuX.
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PO3JILI 6
OITUC KOJY TA IHTEP®ENCY IMTPOTPAMU

Po3pobOka yHKITIOHATY /IS KIIIEHTCHKOI Ta CEPBEPHOT YaCTUHH OPIEHTYIOTHCS Ha

MNogji, Wo BigbyayTbCs CKOpo
MepernaHyT NOAIT 33 GakynETETOM
Main page MepernaHyTK BCi NoAj
MepernAHyT NOAil. COPTYOHA iX 3a AaTot0 "CbOrogHi®, "3asTpa”. "Liboro TMxHA"...
MoxAWBICTL NignncaTce Ha nogii

CNWCoK BCiX Nogii
All events page < MO AMBICTH COPTYBATW NOJT 38 JaTOK Ta KAaTEropier
MNowyk nogin

_—— BuBij ocHOBHOI iHbopmauii npo nogito

HACTYIIHY CXEMY:

Event project
Event details page % Fanepen

MoXNMBiCTk NIANKCETWCE Ha NoAito

CNWCoK NoAiR 3 MOXIMBICTIO peAaryBaHHa Ta BuganeHHs
Admin panel page —<
MoLwyk Nogii

Puc. 6.1. ApxitekTypa (QyHKI1OHATY MPOEKTY

6.1. CepBepHa yacTHHA

Cepsepna yactuna (Back-End) — npencrasnena y Buriisiai peasisaiiii mporpaMHOro

3acTocyHKy Ha 06a31 ASP.NET.

6.1.1. ASP.NET Core

ASP.NET Core — ne 06e3komToBHUN BeO (PpeMBOPK 3 BIAKPUTUM BHXIIHUM

KoZoM, po3pobienuid Microsoft. Bin Hagae QyHkuii, ki JO3BOJISAIOTH CTBOPIOBATH
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Back-End mns cyuacHmx BeO-monaTkiB, a Takox BeO-API. MoBoro mporpamyBaHHH,
ska BUKopuctoByeThes st po3pooku ASP.NET Core, € C# a6o Oynp-sKka iHIIIa MOBa

nporpamyBaHHs Ha ocHOB1 .NET.

[TepeBaru ASP.NET Core:

e Jlerkuii BUCOKONPOIYKTUBHUN BEO-PpPEHMBOPK.

e [Hrerparis cydacHoi miargopmu iHTepdericy kopuctyBada - ASP.NET Core
MIATPUMYE cydacHl (ppelMBOPKH JIsl KIIEHTCHKOI YacTHHH, SIK-0T AngularJs,
ReactJs ta React with Redux Too.

e Mae moxuuBicTh po3mitienns Ha IIS, Apache, Docker a6o Self Hosting.

o Kpocmnarpopmennnit — Be6-momatok ASP.NET Core moske mpairoBatu Ha
1HCTpyMeHTax po3pooku Windows, Mac, Linux.

e [linTpumMka BOymoBaHO1 iH €Kil 3anexHocteir (Dependency Injection)

e Open-Source — 1e BeO-GpeiMBOPK 3 BIIKPUTUM BHUXIJTHUM KOJOM 1
OpIEHTOBAHUM Ha CHIJIBLHOTY PO3POOHUKIB.

e TlocninoBue kepyBanHs Bepcisimu nporpam — ASP.NET Core npairroe Ha .NET
Core, sIKuii MATPUMYE OJTHOYACHUH 3aITyCK KUIBKOX BEpCIii Iporpam.

¢ VYHidikoBana 6a3a s cTBOpeHHs BeO-iHTepdeiicy Ta BeO-API.

Web APl — ue inTepdeiic mporpamyBaHHs, skl 3a0e3nedye 3B’sA30K a0o
B3a€EMOJIit0 Mixk mporpamaumu nonatkamu. Web API wacto BUKOpPHCTOBYETHCS st
HaZaHHs 1HTepdency Uit Be0-CalTIB 1 KJIEHTCHKUX MPOrpam Jyist AOCTYIY /10 JaHUX.
API MoxHa BUKOPHUCTOBYBATH Ui AOCTYIY 10 AaHHUX 13 0a3u JaHUX Ta 30€peKeHHS
JAaHUX Ha3aja y 0a3y JaHUuX.

30kpeMa i MOOYJIOBM CEPBEPHOI YACTHMHH OyJI0 BUKOPUCTaHO (PperiMBOpPK
ASP.NET Web API. Bia cnpomtye crBopenusi BeO-cepBicy HTTP, mo oxormutoe
BEJIMKE KOJIO KJIIEHTIB, BKJIFOYAI0Uu Opay3ep, MOO1IbHI 10JaTKK, HACTIJIbHI TporpaMu

Ta inTepHeT peueit (10T).
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6.1.2. Pienn Notifications.Api

Pisenp Notifications.Api MICTUTH B c001 JUPEKTOPi0 3 KOHTpPOJEpaMu, sIKi
0OpOOJISIIOTh 3allUTH KOPHUCTYBada BIAMOBIIHO BHU3HAYCHUM YHHOM, 31HCHIOIOTH
Bajijamiro JaHuxX (MepeBipKy iX BIAMOBIIHOCTI 3TiHO TIOCTaBJICHUX BHMOT),

HAJICUJIAIOTh BIJMOBIIb 3 JAHUMHM Ta CTaTyC OOPOOKH 3aIuTy.
Hactymnna Tabnuis onucye KOHTpOJIEpH Ta iX OCHOBHI Iepe0aueHi METOIH.

Tabn. 6.1. KonTposepu piBHS MpencTaBIcHHS

KonTtponep Meronu

AccountController Mictuth MeToAM [UIsI aBTOpH3allli KOpPHCTyBaya

cuctemu. BinbyBaetbces 3a qonomororo Google.

CategoryController Mictute MeToaM I CTBOPCHHS, TEPEryisi,
OTpUMaHHA  KaTeropii  3a  1IEHTU(PIKATOPOM,
OHOBJICHHSI, BHWAaJieHHS Karteropii. Metomu s
NIJNUMCKA Ta BIJNUCKU HAa KaTeropito, MEperjsay

MOA1H, 0 BIAHOCATHCS JI0 KaTeropii.

EventController Mictuth MeToAM Ui CTBOPEHHS, TEperiisif,
OTpUMaHHA  KaTteropii  3a  1AEHTH]IKATOPOM,
OHOBJICHHS, BUJAJICHHS MOAii. MeToau s i JIuCcKu
Ta BIAIKCKM HAa MOIII0, JOJaBaHHA IOAli J0
KaTeropii, MOIIyKYy 3a Ha3BOI, OIKMCOM, JaTOI0
MPOBEJICHHSI, BUBEACHHS CIHCKY TOAINH, Ha SKI

KOPHCTYBAY IiITHCABCS.

NotificationController | Mictute MeTOOM I8 HAICWIAHHS CIIOBIIECHb
KOpHCTyBa4aM TIpO HacTaHHSA TMoAii, y pasi

HAOJMKEHHSI IO IaTH Ta Yacy il IpOBEICHHS.
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[IponoBxkenus tadmn. 6.1.

TelegramBotController | Mictuts MeToau i 0OpOOKHM 3aMUTIB KOPUCTyBada

Ha OTpUMaHHs 1HGOopMallii Ta MEXaH13MYy IMiAMUCKH.

Serilog.

JloryBaHHs 3arajioM € XOpOLIOK MPAKTUKOI, OCKUIBKM BOHO JI03BOJISIE BECTH
00JIIK BUKOHAHUX A1i B MPOTpaMi, 4acy iX BUKOHAHHS, MOMEHT BUKOHAHHS, PE3YJIbTAT
BUKOHAHHS. TakuM YMHOM MO>KHA BIJICJIIIKOBYBAaTH BUKJIFOUEHHS Ta 1HII MpoOieMu
K TIpH po3poOLl MPOrpaMHOTo 3a0e3MeUeHHs TaK 1 Ha eTanl NIATPUMKHU. B mpoekTi

BUKOPHCTOBYETHCS JIOTYBaHHS 32 JOMOMOT00 0i0moTeku Serilog.

3 KOXXHUM BUKOHAaHHMM 3aIlyCKOM 3aCTOCYHKY 4YHM 3anuToM y manky Logs
3aMHUCYIOTHCS PE3YNbTaT BUKOHAHMX 11, TAKUM YUHOM (hOPMYIOThCS (pailiiv 3 00J11KOM

BCIX TOJII CUCTEMH Ta iX pe3yJIbTaTH.

var host = CreateHostBuilder(args).Build();
Log.Logger = onfiguration()
.WriteTo
path: $"{Envircmment.CurrentDirectory}'\Logs'\log-.txt",
outputTemplate: "{Timestamp:dd-MM-yyyy HH:mm:ss.fff zzz} [{Level:u3}] {Message:1l]}{Newline}{Exception}i",
rollingInterval: RollingI 1.Day,
restrictedToMinimumLevel: LogEventLevel.Information

)

try
{
ate: "Notifications App Is Starting”):

}
catch (Exception ex)
{

Log.Fatal (ex, messageTemplate: "Nptifications App failed to start"):
}
finally
{

Log.CloseRndFlush () 5

1

Puc. 6.2. Ilpuknan BUKOpUcTaHHS JTOTYBaHHS Serilog
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Swagger B MpOeKTi HANAIITOBYEThCS Ha PiBHI BiAOOpaxeHHs. TakuM 4HHOM

MOKEMO OTPUMATHU 3pYyYHUN KOPUCTYBALbKUH 1HTEp(EC A1l BUKOHAHHS 3aIUTIB.
Jonarok b

Hangfire B mpoekTi Takok KOHQITYpYeTbCS Ha piBHI BiTOOpaXCHHS Ta

BUKOPHCTOBY€eThCs B KouTposepi NotificationController.

B pe3ynbrari BCTAaHOBJIEHHS MOKHA TIE€PEUTH Ha TNaHENb KEepyBaHHS

BIIKJIQJICHUMHU Ta IHIIUMHU POOOTAMU:

Hangfire Dashboard ~ Jobs(0)  Retries(0)  Recurring Jobs (1)  Servers (1) ™ Back to site
Enqueted @ Succeeded Jobs
Scheduled 0
B Items per page: | 10 | 20 | 50 100 | 500
Processing ()
o O Job Total Duration Succeeded
Succeeded 304)
B [J #307 NotificationsService CheckEvents 82ms 2 XBUNMHK TOMY
Failed ()
[J #306 NotificationsService CheckEvents 284ms 3 XBUNMHK TOMY
Deleted 5
Awaiting (o) Total items: 2
Hangfire 1.7.28 SQL Server: \SQLEXPRESS@Notifications Time: 3.6.2022 16:58:22 Generated: 27,79ms

Puc. 6.3. [Tanens kepyBanus Hangfire

6.1.3. Pisenn Notifications.BL

Pisenn Notifications.BL mictuth 6i3HEC JOTIKY — CEpBiCH, 1110 € YHIKAIbHUMU
came JJis 1aHOTOo MpoekTy. PoOoTa 3 0a3amMu 1aHUX, JIOTYBAHHS UM 1HII CX0XK1 (yHKIIT
3a3BUYail MPUCYTHI Y BCIX 3aCTOCYHKaX, a OCh HAJICHJIAHHS CIIOBIIICHB PO HACTAHHS
MEBHOT MOJI1 KOPUCTYBauy B COLlIaIbHY MEPEKY a00 BUBEACHHS CIIUCKY MOiH, Ha SKI

MIAMMCAHUN KOPUCTYBay € IPUTAMAaHHUMU CaMe I[bOMY MPOEKTY.

B mmpextopii Services 3Haxommthcs kiac NotificationsService sikuii 1

BIJINTOBI/Ia€ 3a MEXaHI3M MIAMUCKA UM BIAMUCKYA HA TIOJII0 YM KAaTETOPII0 B IJIOMY,
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J0JJaBaHHsl KaTeropii 10 meBHOI moAii Tomo. Takox B mupektopisx IRepository Ta
Repository MicTsThest iHTEpdEiicu Ta pearizallii maTepHy peno3utopii ta kimacy Unit
of Work. Ileit matepn 3a0e3meuye aOCTpakIlifo JaHUX, TAKUM YHHOM IIPOrpaMa MOKe
MpaIoBaTi 3 aOCTPaKINE JaHUX y BUTIISAAI MPEACTABICHHS KOJEKIl IMUX JaHUX.
JlonaBaHHsI, BUIaJIEHHSI, OHOBJICHHS Ta BUO1p €JIEMEHTIB 13 L1€1 KOJEKIIi1 31HCHIOEThCS
3a JIOTIOMOTOI0 HHM3KH MPOCTUX METONiB, 0e3 HEOOXiIHOCTI MaTh COpaBy 3

MIKIFOYEHHSAM 10 0a3¥ JaHUX YM 1HIIUMU KOMaHIaMU.

B nupexropii Commands 3HaxoasThCsl KOMaHIM Ha OTPUMaHHs iHpopMarii 3

Telegram Gory:

e AOcTpakTHUI 0a30BUl KJIac 7S BCIX KOMaHT;

e Kitac a1 1o4aTkoBOi KOMaHAU OOTY;

e OrtpumaHHs AOBIJKU PO KOMaH]IH;

e OTtpumaHHs OJIHI€T a00 AEKUIBKOX MO/IIH;

e OTtpuMaHHs KaTeropii;

e OrpuMaHHA MOAIM, HA AK1 TMAMTUCAHUN KOPUCTYBAY;

e [linmucka Ha ol Ta BIAIIMCKA,

6.1.4. Pisenn Notifications.DAL

PiBenn Notifications. DAL micTuTh peanizoBani Mojieni (CyTHOCTI 0a3u TaHUX)
IporpaMu Ta OIMUC B3a€MO3B’SI3KIB MK HUMH, 1HIITai3aTop 6a3u JaHUX, 110 J03BOJISE
3aMOBHUTH 0a3y JaHWX TEBHUM IMOYaTKOBMM HA0OpOM JaHMX Ta Mirparii, ais

OHOBJICHHS cXeMH 0a3y JaHUX.

B mupextopii Models 3naxomsthcs Bci moxeni cuctemu: ApplicationUser,
Category, Event, EventCategory, NotificationsContext, NotificationTypeSubscription,

RequestParams, Subscription, SubscriptionEvent.
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NotificationsContext - kmac, sSKui TpeacTaBise cecifo 3 0a3010 JaHUX,
BUKOPHCTOBYIOYH SIKY MOYKHA TPAIFOBATH 3 HEt0. TakoX B IbOMY KJIACi OMMUCYIOTHCS
3B’S13KM MK CyTHOCTSIMH Ta iHIII apameTpu. RequestParams 11e crieriaibia MO€emb,
sKa MICTUTh HeOoOXiAHy 1H(popMalio a8 mariHamii — (GopMyBaHHS MOCIIJOBHOCTI

CTOPIHOK 13 CHiJIbHUM KOHTEHTOM, HAIIPUKJIAJl CTOPIHKAMU TTO/Iii.

B mupextopii Telegram 3HaxomsTbcst HEOOXimHI sl poOOTH OOTa MO,
30KpeMa i 30epekeHHsd 1Hopmalii Ipo KopucTtyBaya, ad0 MaTH 3MOTY B

ImogaJIbIIoOMYy IIPOBOJIHUTH onepaui'l' OTPpUMAHHA JaHUX, HiI[HI/ICKI/I Ta CHOBiHIGHHH.

6.1.5. Pisenn Notifications.DTO

Pienr Notifications.DTO (Data Transfer Object, ¢dakTuuno mabaoH
MPOEKTYBaHHS JJIA Tepefadl JaHuX MDK pIBHSIMH) — pIBeHb 3 00’€KTamu, SKi
HAJICUJIAIOTBCA Ha KIIEHTChKY YacCTHHY BHACHIOK OOpPOOKHM 3amuTiB, abo sKi

BUKOPUCTOBYIOTHCS JUIsl BHYTPIIIHBOT 0OPOOKH MK PIBHSIMU 3aCTOCYHKY.

OCHOBHOIO TEPEBarold BUKOPUCTAHHS TAaKOTO MiAXOy IOJATaE B TOMY, 1100
TOYHIIIIE KOHTPOJIIOBATH, SIK1 BJIACTUBOCTI MU BIJIKPUBAEMO JIJIsI KOPUCTYBayda, a TAKOXK

MOKa3yBaTHU CYKYITHOCTI 00’ €KTIB, a HE OKPEeM1 CyTHOCTI.

B HhOMY MM MaeMO AMPEKTOPI0 3 KOHPITyparisMu Jjisi MamiHry (mporecy
y3ro/IKEHHS, KOJIM J]JaH1 OJTHOT0 Ha0opy 301raloThCs 3 TJAaHUMH 1HILIOTO Ha0opy). Takum
YUHOM MU (PUIBTPYEMO AaHi, MO0 OTpUMaia CHUCTEMa BiJ KOPUCTyBada 1 Micis iX
nepeBipku o0pobIIsieMo 1 HajcuiaeMmo A0 6asu manux. B nupekropii DTOs BiacHe 1

PO3MiIIEHHI 00’ €KTH 3 SIKUMU Oy/i€ B3a€MOJISITH KOPUCTYBAay CUCTEMHU.
Jlist koHdiryparttii Mamiary O0yino Bukopuctano 6i6miorexy AutoMapper.

AutoMapper B C# - 11e 6101110TeKa, sika BUKOPUCTOBYETHCS JJISI B1IOOPaKEHHSI

JaHUX Bl OAHOro oO0’ekta M0 iHImIOro. BiH 1ie sK cepBic ISl y3rOJKEHHS
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BJIACTHBOCTEH Ta 1HINIOI 1H(pOpMaIlli MK JBOMa 00’€KTaMHM 1 MEPETBOPIOE OJIMH THI

00’€eKTa B 1HIIIHH.

Jlo mosiBu AutoMapper, K10 po3poOHUK XOTiB MPU3HAYUTH OJTHY BIACTUBICTH
00’€KTy 1HIIINA BIACTUBOCTI 00’ €KTa, BIH BUKOHYBaB JOBTY Ipoleaypy. BiH noBuHeH
OyB B1100pa3uTH KOXKHY BJIACTUBICTh LIMX JBOX Pi3HUX 00’ €KTiB. [Ipumyctumo, 1o B
0JTHOMY KJ1aci Mu MaemMo 30 BIACTUBOCTEH, 1 MH XOYEMO 31CTaBUTH II€ 3 1HIIIMM KJIaCOM,
110 Mae 30 BIIaCTUBOCTEM, TOJI1 HaM JOBEJETHCS B1JOOPA3UTH 1[I0 BIACTUBICTh OJIMH 32

onuuM 30 pa3is.
Honmatox I'

B pesynbrari BcTaHOBJIEHHS KOH(QITYypalli MOKHa BUKOPHUCTATU BOYIOBAHUIMA

MeTo 1 010J110TEeKH JIJI1 aBTOMATUYHOT'O MAITIHTY OJIHOTO KJIACcy B 1HIIHMA.

6.2. KIii€eHTChbKAa YacTHHA

KiieHTchbka 4YacTWHA — TPENCTaBIICHA Y BUTJIIAI 3aCTOCYHKY HANHMCaHOMY 3a
normoMororo  0i6miotrekn React)S. OcHoBHOIO TmepeBaroro 11i€i  OiOTIOTEKH €
0araropa3oBi KOMIIOHEHTH, SIKI MM MOKE€MO MMOBTOPHO BUKOPHUCTOBYBATH, THM CaMUM
3MEHIIYIOUYH 3yCUJUISI Ha PO3pOOKYy Ta 3a0e3Medyrouu JIETHIMH Ta MPOCTIIINN MOTIK

poboTH.

[TpoekT Ha React JS ckimamaeThcsi 3 KOMIIOHEHTIB Ta PECYPCiB IS B1IOOpaKEHHS
KJII€HTCHKOI YacTUHU. KOMMOHEHTH — (PYHKI[IOHAJIbHI €JIEMEHTH HamucaHi Ha MOBI
JavaScript. Bouu B CBOIO uepry BHKOPHCTOBYIOTH pecypcd Ta iHimi (aimm s
Ta B3a€MOJIii KOPUCTYBaya 13 3aCTOCYHKOM. B3aeMoiio 3 cepBEpHOIO YaCTUHOK BOHU
BUKOHYIOTh 3a JOmOMOror AXi0S - 0i0mioTeKoro, sKa BHUKOPCTOBYETHCS IS
ctBopennst HT TP-3anuTiB, 30kpema Ha Back-End. Takum unHoM B mpoekTi Ha React

HaM 3HAJI0OMTHCSI OTPUMATH JaH]1 13 30BHIIIHHOTO JKEPEIA.
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Bci wactuan ReactdS ta camy 61067110TeKy OMHMCyeEMO JETallbHINIE B HACTYIMHHX

ITyHKTax.

6.2.1. React JS

React JS — 1ie 6e3kommToBHa 610m10TeKa JavaScript 13 BIIKPUTHM BUX1THAM KOJIOM IS
CTBOpEHHS 1HTepdeiciB KOopHCcTyBaua Ha OCHOBI KOMIIOHEHTIB 1HTepdeicy
KopucTyBaua. Moro miarpumyiors Meta (Facebook) i cmimpHOTAa OKpeMmux
po3poOHUKIB 1 KoMmaHiil. React MoO»Ha BUKOPUCTOBYBaTH fK 0azy nis
PO3pOOKH OAHOCTOPIHKOBUX , MOOUIBHMX a0o0 cepBepHux mporpam. OpHak React
3aliMaETHCS JIMIIE KEPYBAHHIM CTAHOM 1 BIATBOPEHHSM I1boTO cTany B DOM, tomy
CTBOpEHHS J107aTKiB React 3a3Buyail BUMarae BUKOPUCTAHHS JOJIATKOBUX 010J110TEK

JUTSI MapUIpyTU3allii, a TAKOXK MEeBHOI (PYHKIIIOHAILHOCTI HA CTOPOHI KJTIEHTA.

Yomy BapTo obupatu React?

React € wnHaa3BuuyailHO THy4YKMM. BuBYMBIIM #Oro, MM MaeMO 3MOTY
BUKOPUCTOBYBaTH WOTr0 Ha PI3HOMAHITHUX IaTdopMax jisi CTBOPEHHS SKICHHX

iHTEepdeiciB KOpUCTyBaya.

React.js Hamae maker create-react-app , sSKui J103BOJISIE MUTTEBO TOYATH
po3poOky. Bin 3abe3neuye mBunky po3podoky ta HeBenukuii API. API React myxe

MPOCTUH Y OCBOEHHI. Y HBOMY JIy€ MaJl0 KOHILEMIIiH 1151 BUBUCHHS.

React mae miarpumky Ta pecypcu Facebook. React akTHBHO BUKOPHCTOBY€ETHCS
B nojatky Facebook, Ha BeO-caiiTi Ta B Instagram. Bonu BukopucToBYIOTH oHa 50
TUCSY KOMIIOHEHTIB React y cBoemy BupoOHHYOMY cepenoBuili. YoTupu HalKkparii
cniBpobiTHrKK React Ha GitHub € mraraumu cmiBpoOiTHUKamMu Facebook. Tomy
React € poci akryanbHHM, Yepe3 Horo Oe3nepepBHY MIATPUMKY Ta PO3MIUPEHHS

(dyHKITIOHATY.


https://en.wikipedia.org/wiki/JavaScript_library
https://en.wikipedia.org/wiki/JavaScript_library
https://en.wikipedia.org/wiki/Front_end_and_back_end
https://en.wikipedia.org/wiki/Front_end_and_back_end
https://en.wikipedia.org/wiki/Meta_Platforms
https://en.wikipedia.org/wiki/Single-page_application
https://en.wikipedia.org/wiki/Document_Object_Model
https://www.freecodecamp.org/news/how-to-build-a-react-project-with-create-react-app-in-10-steps/
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[1ix yac po3poOku, B MoxkeTe BuKopuctoByBaTu nakeT React NPM. NPM — e
CKOpoueHHS Bij node package manager, oHnaifH-KaTaJlory, SIKHH MICTUTh Pi3HI BXKe
3apeecTpoBaHi 010110TEKH 3 BIAKPUTUM KojioM. Mojtyini NPM BUKOpHCTOBYIOTH pi3HI
(GyHKIII1, KOJM BOHU BCTAHOBJICHI B Mporpamy 3a JomoMoror komanau NPM npm
install. Ile 3abe3nedye BamM JOCTYM J0 pi3HOMaHITHHX 010J110TEK, 110 B CBOIO YEpry

MPUIIBUIIIYIOTh PO3POOKY MPOCKTY.

React mae uynoBy mpoayktuBHicTh. Komanna React 3po3ymina, mo JavaScript
BUIKUN, ane oHoBJIeHHS DOM poOuTh HOro mMOBUIBHUM, 1 BOHU 3HAWIILIN
Halle(heKTUBHIIIUHN Ta Halipo3yMHiIIHii crioci6 onoBiaeHHss DOM. Jlo React 611b1icTh
dpeitmBopKiB 1 616;mi0TeKk oHOBIOBaIM DOM Hepo3ymHO, 1100 BijioOpakat HOBUN

ctaH. Lle npu3Beno 10 3MIH 3HAYHOT YACTHHHU CTOPIHOK.

React BijicTexxye 3HaUCHHS CTaHY KOXKHOIO KOMITOHEHTA 3a jornomororo Virtual
DOM . Konu cTtan koMIOHEHTa 3MIHIOEThCSI, React mopiBHIo€ icHyrounii ctan DOM 3
THUM, 9K Mae Buriaagatd HoBuii DOM. Ilicis nporo BiH 3HAXOAWUTH HANIIBUIIAN
cnoci®6 onomienHss DOM. Ilpocra Mozaens mporpamyBaHHsi React no3Bosisie iomy
ABTOMATHYHO 3MIHIOBATH CTaH, KOJIM JaH1 OHOBIIOIOThCS. Lle BimOyBaeThCs B mam'sTi,

TOMY IIC MMBUIKO.

Po3mip 6i6miorekn React takoxx HeBenukmii. Ile menme 6 Kb. Ile 3nHauno

MEHIIE, HIXK Y 1HIIMX 0105110TeKax Ta GperiMBOpKax.

React — 4ynoBuif 1HCTPYMEHT AJii CTBOPEHHSI 1HTEPAKTHMBHHUX INpOrpaMm MAJis
MOOUIbHUX, BeO- Ta 1HmmMX miargopm. IlomynspHicTe 1 BuKOpHUcTaHHS React
3pOCTalOTh 3 KOXXHUM JHEM He MPOCTO Tak. Sk po3poOHHKY, KoxyBaHHS B React
HOKpallye Balll HaBUYKM JavaScript, MOBY, Ha sIKy CbOrOJiHI Ipunajgae maibke 90%

BeO-pO3pOOKH.


https://www.npmjs.com/package/react
https://reactjs.org/docs/faq-internals.html
https://reactjs.org/docs/faq-internals.html
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6.2.2. ApXiTeKTypa KJIi€HTCHhKOI YaCTMHH, KOMIIOHEHTH

OCHOBHOIO CTPYKTYPHOIO OJIMHHUIIEIO B React € komnoHeHT — 0ok goaatky. Lle
MO)Ke OyTH MO 3aBrOJHO — CIUIMBAIO4€ BIKHO, KHOIKAa, MEHIO, YPUBOK TEKCTy a0o
KOHTEIHep, 100 yTpUMYyBaTH BCe 1€ BCEpEIMHI Ta IepeaBaTu aeski ani. HeoO6xinHo
npocto Hagatu React iHdopmarliito mpo Te, SIK MAalOTh BUIIISIAATH BCl KOMIIOHEHTH
3aJIe)KHO Bl KOHKPETHHUX MapaMeTpiB 1 BiH MO0a€ PO PEIITY BHECEHUX BIAMOBIIHUX
3MIH JI0 TOJAaHHS BIAMOBIAHO 10 3MiH Yy cTaHi. lle Ha3uBaeThcs «JieKiIapaTUBHE
MporpamMyBaHHs», IO MPUCKOPIOE Ta TOJETIIye Po3pOOKYy HaBITh HAWCKIIAIHIIINAX
iHTepdericHux mporpam. React Takox nyxe e(peKkTUBHUI y BHECEHHI 3MiH 0 YSIBJICHbD,
OCKIJIbKH BIH BIpPTyasi3y€ BMICT yCi€l MPOrpamu 1 ClOYaTKy BHOCUTDH 3MIHHU JI0 LIbOTO
BIPTYaJIbHOTO «IOJAHHS», a IMOTIM BHU3HAYa€ HaWKpaluid 1 HaWIMIBUAINIMK CIOCIO

B1100pa3UTH 3MIHU Ha €KPaHI.

Tox epexkTUBHIMKMM CITOCOOOM MOOYTOBU apXITEKTYpH BeO NOAATKY € MOILT
HOTr0 Ha OKpeMi KOMIIOHEHTH, SIKI MOKHa BUKOPHCTOBYBATH MOBTOPHO B OYIb-AKii

YacTUHI J0JATKy NPOCTO IMIOPTYBaBIIH.

ApXITeKTypa KJIIEHTChKOI YACTUHU BUTJISIIAE€ HACTYITHUM YHHOM:

> I node_modules
> 1§ public
> BB src

.gitignore

(9 package-lock.json

(8 package.json
README.md

Puc. 6.4. Ctpykrypa Front-End
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["0J10BHI Ianku 3 SKUMH MH OyJ1eMo TparfoBaTy - e public ta src.

VY manmi public, mu 36epiraemo ¢daiin index.html. Croau % MU MOXKEMO J10JIaTH
CBOI MPUPTH, AKIIO MU HE XOUEMO BUKOPHCTOBYBATH Ti, 10 3a 3aMOBUyBaHHAM. Har

mpudr - “Aeroport”.

VY mammi Src mum OyaemMo 30epiraTd BCl Hallll KOMIIOHEHTH, 3 SKMX Oyje
CKJIaZIaTHCh Haml BeO-mofaToK. € CeHC po3aUIMTH iX mo mamkam. Y mamii Admin
30epiraloTbCcsl KOMIIOHEHTH, SIKI OyAyTh BUKOPHUCTaHI JUIsl BIJIOOpa)K€HHS aJIMiH
naneni. Y nammi Events 30epiraroTbcst KOMIIOHEHTH ISl CTOPIHOK BUBOJY BCI1X MO
Ta okpemoi nojii. [lanka MainPage MiCTUTh KOMIIOHEHTH, 110 BiJOOpa)KarOThCA Ha
rojioBHiii ctopiHmi. Ilamka shared MiCcTUTP KOMIIOHEHTH, SKIi MH ITOBTOPHO
BUKOPHCTOBYEMO, B Hamomy Bumnaaky - 1e Header ta Footer. ITamka utils micTuthb
JOAATKOB1 (DYHKI[IOHATBHI KOMOIIOHEHTH, B HAIIOMYy BHUMOAAKy 1€ KOMIIOHEHT JJIsi
NEPEeBIPKU JTaHUX KOPUCTyBaya MpPH BXOJl B aaMiH maHenb. [lamka context mMicTUTH
kommoneHT AuthContext, mo B cBow uepry 30epirae JaHi HMpo KOPHCTyBaya, IO

YBIUILIOB y CUCTEMY.

®aitn App.js BIAOBIAA€E 32 HAIIIl MAPIIPYTHU Ta MPH TKUX YMOBAX BUBOJIUTH, TOU
gy 1HIMI KoMnoHeHT. Daiin App.css BIAMOBIJIAE 32 CTUJIl IO BCbOMY BEO-A0JaTKY.

[H1m1 aitnm € HeoOXITHUMU I MIATPUMKUA KOPEKTHOT POOOTH.



> I8
® public
v [@p src
® Admin
e context
> I Events
® img
> @ MainPage
&8 shared
> I utils
App.css
B Appjs
index.css
B indexjs
I reportWebVitals.js
B setupTestsjs
B Themejs
.gitignore

(8 package-lockjson

(8 package.json
README.md

Puc. 6.5. Bmict nanok Front-End vactuan
[Tepeiinemo 10 ONMKUCY OKPEMUX KOMITOHEHTIB:
['osoBHA CTOpIHKA CKIIAIA€ThCS 3 HACTYITHUX KOMIIOHEHTIB:

e AllEventsMainPage
e BeNotificated

e Faculties

e FilterEventsByDate

¢ IntroMainPage
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v [ MainPage

Vv (g components

AllEventsMainPage.jsx
BeNotificated.jsx
Faculties.jsx
FilterEventsByDate.jsx

IntroMainPage.jsx

Puc. 6.6. KoMImoHEHTH rOJIOBHOI CTOPIHKU

Tabs. 6.2. KoOMIOHEHTH rOJIOBHOI CTOPIHKH

Ha3Ba koMmoHeHTYy Onuc

AllEventsMainPage JlaHuii KOMITOHEHT BHMBOIUTH MOIII,
SIK1 KOPUCTYBa4, MOXKE MEPETIISTHYTH Y
CKOPOUYEHOMY BHWIJISiZ, Ta B pasi
3aI[1KaBJIEHOCTI nepenTu 0

KOHKPETHOT IOl

BeNotificated Jlannii KOMIIOHEHT BIAMOBIZAE 3a
Bi3yati3alilo KpOKiB, sIKI HEOOX1THO
IPOUTH KOPHCTYBayeBi JUTSt

OTPUMAaHHS CIIOBIIIEHb PO MOI1

Faculties JlaHuii  KOMIIOHEHT  TIPEICTaBIISIE
co00r0 TabNuII0, M0 Ja€ 3MOry
KOPHCTYBa4eBl MEPEHTH 3a OKPEMHUM
dakynpTeTOM ~ Ta  MEPErITHYTH

aKTyaJbHI MO 111 HOTO
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[IponoBxkenus tadn. 6.2.

FilterEventsByDate Hanuit KOMITOHEHT TI03BOJISIE
KOPHCTYBa4eBl MEPETNITHYTH TMOii,
mo OyayTh BimOyBaTHCh CHOTOIHI,
3aBTpa, IBOTO TIDKHA Ta IUX
BUxigHUX. Bcl maHi mpencraBieHi y

KOpOTKOMY (hopmarti

IntroMainPage JlaHuii ~ KOMIOHEHT  MPEACTAaBIISIE
co00I0 Bi3yali3alil0 METH HaIIoro
3acTocyHKy “OA - BCl 1oAil B OIHOMY

mici”

[TomanHs mijoOi CTOPIHKHM peallizoBaHe B okpemomy kommnoneHTi MainPage, e mu

IMIIOPTYEMO BC1 BUIIE3rajaHi KOMIIOHEHTH.

Tako>x Ha 1[1if CTOPIHIII MU BUBOJMMO I1I€ TPU KOMITIOHEHTH, 1110 3HAXOIATHCS y TalllIl

shared, 3 npuBOy 4aCTOr0 BUKOPUCTAHHS:

Tao6mn. 6.3. CoiuteHi koMIoaeHTH Front-End wactunau

Header JlaHMi1 KOMIIOHEHT HaJa€ KOPOTKY
HaBiraIio Mo BeO-T0AaTKy Ta HaJae
MO>KJIUBICTh KOPUCTYBaueBl HIyKaTH
MOAit0, IMIANMHCATUCh HAa HOTHU(IKAIIi

Ta MeperjsHyTH MOl 3a 1aTaMu

UpcomingEvents JlaHuii KOMIIOHEHT BHMBOJMTHL TOIi,

10 BIOYyThCS HAHOIMKUUM 4acoM




[IponoBxkenus tadin. 6.3.

Footer

JlaHuii ~ KOMITOHEHT  NIPEACTaBIISE
co0010 Bi3yali3alliio cJIoraHy HaIIoro

3acTOCYHKY “OA - TyT HE HYyJTHO”

KomnonenTtu Events:

e FEvents

e Eventltem
e Pagination
e SearchEvents
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Taou. 6.4. Komnonentu Events

Ha3Ba koMIoHeHTy

Onuc

Events

JlaHuit KOMIIOHEHT HaJICUJIA€ 31T Ha
OTPMMaHHS MAacCHBY YCIX MOJINA Ta 3a
JOTIOMOT'OF0 METOTy Map mepeae naHi
y  HACTyMHUH  KOMIIOHEHT  JUJIst

B1IOOpakeHHS OKpeMOoi moIii

Eventltem

JlaHnii KOMIIOHEHT BIJIOBITAE 3a

B1IOOpakKeHHS OKpeMOoi moii

Pagination

Jlanuii  KOMIIOHEHT  NPEICTaBIIsIE
co00r0 (YHKITIOHAN HJisi peaizaii
nariHamiii (moAuly BCIX NOAIM Ha

CTOPIHKH)

SearchEvents

Jlanuii KOMITOHEHT BIJNOBIJAE 3a
3MOT'y KOPUCTYBau€BI IIyKaTH MOII 3a

Ha3BOIO0 a00 OIUCOM
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BuBin Ta mogaHHS yCiX BHINE3TaJaHUX KOMIIOHEHT PEai30BaHe Y KOMIIOHCHTI
AllEvents — ctopinka 11si BiZoOpaXeHHsI BCIiX MO 3 MOIIYKOM Ta MAariHaIli€r Ta
EventDetails — cropiHKOBHMI KOMIIOHEHT JJjIsi BigOoOpaskeHHS yCiX aeTalield Ipo

KOHKPETHY TO/IIIO.
Komnonentn Admin:

e AdminEvents

e AdminEventitem
e AdminPanel

e AdminLogin

o CreateEvent

o EditEvent

e CategoriesPanel

Ta6:. 6.5. Komnonentu Admin

Ha3Ba kOMIIOHEHTY Onuc

AdminEvents JlaHW# KOMIIOHEHT HaJCHJIA€ 3aIUT Ha
OTpPMMaHHS MacuBY YCIX MOJINA Ta 3a
JOTIOMOT'OF0 METOTy Map mepeae naHi
y  HACTymHUH  KOMIIOHEHT  JIJIst

B1JI00payKEHHS OKpeMOi MoI1i

AdminEventltem Jlanuii KOMIIOHCHT BIJIOBiJae 3a
BiIOOpakeHHS OKpeMmoi mojii Ha

aJMIH [aHel

AdminPanel JlaHuii KOMITOHEHT € CTOPIHKOBUM Ta
BiloOpaxkae yci mojiii 3 MOXJIMBICTIO

MOIIYKY Ta MariHami€eo
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[IponoBxkenHs tadn. 6.5.

AdminLogin Jlanuii KOMIIOHEHT BIAMOBiMaE 3a
3MOTY KOPUCTYBadeBl YBIUTH Yy

CUCTEMY, SIK aJIMIHICTPaTOPy

CreateEvent JlaHui1 KOMITOHEHT peaiidye Gopmy 3
BaJIiAITIE€I0 TSI CTBOPEHHS TOMIi Ta

HaJICHJIa€ 3aIlIUT Ha CCPBCPHY YaCTHUHY

EditEvent Jlanuii KOMITOHEHT peaitizye Gopmy 3
BaJIIJIALIIEIO JIJIs1 pearyBaHHs MOl Ta

HaJCHJIa€ 3alIUT HAa 36€p€)KGHH51 JaHUX

CategoriesPanel Jlanuii KOMITOHEHT BijoOpakae yci
HasBHI KaTeropii Juisi MoAi Ta 1ae
3MOT'y CTBOPIOBATH HOBI1 KaTeropii abo

BUJAJIATHA HasIBHI

6.2.3. React Hooks

Xyku — 11€ HOBE JIonoBHEHHS B React 16.8. BoHu 103BOJISIIOTH BUKOPHUCTOBYBATH

ctaH Ta iHmm QyHkIii React 6e3 HanrcanHs Kiacy.

XyKd BUPINIYIOTH IIAPOKUHN CIIEKTP, 3/1aBasiocsi 0, HE TIOB’sI3aHUX MPOOJIEM y
React, 3 sskumMu pO3pOOHHMKH 3ITKHYJIHCS TPOTITOM IT'STU POKIB HAMUCAHHA W
HIATPUMKH JAECITKIB TUCAY KOMIIOHEHTIB, 3a3BUYail 1ie mpoOiemMa BaXKKOTO pO3YMIHHS
CKJIQJTHUX KOMIIOHEHTIB. 3a momoMoror Hooks MOXJIHMBO BUTSTTH JIOTIKY CTaHy 3
KOMIIOHEHTa, W00 HOoro MokHa OyJI0 HE3aJIe)KHO TECTyBaTH Ta IOBTOPHO
BUKOPUCTOBYBATH. XYKHU JI03BOJIAIOTH MIOBTOPHO BUKOPUCTOBYBATH JIOTIKY CTaHy 0€3

3MIHH 1€papXii KOMIIOHEHTIB.



o1

SIKI10 Y KOMIIOHEHTI CTa€ 3p03yMiJIO, 10 MOTPIOHO MOAATH 10 HBOTO SKHICH
CTaH, paHimie noTpiOHO OyJIO TMEepeTBOPUTH HOro B Kiac. Temep MOMKIMBO

BUKOpucTOBYBaTH Hook BcepennHi iCHYI04Oro KOMITOHEHTA.

Tabu. 6.6. Xyku B IpoekTi

Ha3zBa xyky Omnuc

useState Jlo3BoJisie HaM BIJICTEKYBATH CTaH y

KOMITOHEHT! (hyHKIII1

useEffect Jlo3Bosisie ~ BUKOHYBaTh  MOOIYHI
epeKTH y KOMIIOHEHTaX: OTPUMaHHS
JaHUX, Oe3MocepelHE  OHOBJICHHS

DOM Tta Taiimepu.

useEffect npuiimae IBa
apryMEHTH. Hpyruii apryMeHT
HEOOOB'SI3KOBU.

useEffect(<function>, <dependency>)

useForm BukopuctoByeTbcst Iyl JIETKOIO

KepyBaHHA (popmamu

useContext Jlo3Bonsie  I0OANBbHO — KepyBaTu
CTaHOM, KU MOXKHA TepelaBaTu y
BCl KOMMOHeHTH. Hampukiam, mis
30epeKEeHHs TaHUX PO KOPHUCTyBaya,

110 YBIUIIOB y CUCTEMY

Bapto Bigznaudaty, mo B React JS mis kepyBaHHSIM cTaHy Takox icHye Redux.

I'oioBHa BigMiHHICTE RedUX Bijx XyKiB — I1e 30€peKeHHs CTaHy IJ100aJIbHO, B TOM Yac



52

SK XyKH BHKOPHUCTOBYIOTH JIJIsi 30€pEKEHHS Ta KEPyBaHHSIM CTaHy B OJHIA abo
JIEKUTBKOX KOMIIOHeHTaX. Ha piBHI JaHOTO TPOEKTy, OyJI0 JOCTaTHBO

BHKOPHUCTOBYBATH XYKH.

6.2.4. AXIios

AXios — 1ie kmentcbka 0i0mioreka HTTP, sika mo3BoJisse poOMTH 3alUTH 0
3a7aHoi KiHIeBoi Touku. [le Moxe Oytu, Hanpukian, 30BHimHIA APl abo BracHuit

cepsep.

Icaye psa pisHOMaHITHUX O10J7110TEK, SKI MOYKHAa BHKOPHUCTOBYBATH IS

BHKOHAHHS ITUX 3aITUTIB, ajie B AXIOS € psijI mepenar:

Bin Mae xopolin HanamTyBaHHS 3a 3aMOBUYBaHHIM Juist pobotu 3 nanumu JSON. Ha
BIIMIHY BIiJ ajbTepHATHB, Takux sk Fetch APIl, Bam wdacto He MOTpPiIOHO
BCTAHOBJIIOBATH 3arojoBKd. AOO BHUKOHAWTE BHCHAXKIIWBI 3aBIaHHS, SK-OT

MEePETBOPEHHS Tijia 3anuTy B psimok JSON.

AXi0s mae Ha3Bu (YHKIH, SKI BiAMOBigar0Th Oyab-skuM meromam HTTP. 11106
BukoHatu 3anutT GET, Bu BukopucroByete .get() mero.

Axios poOuTh Oibllie 3 MEHIIOK KibKicTIO Koay. Ha Biaminy Bix Fetch API, Bam
notpiden suie oauH .then() 3BopoTHUI BUKITHK, 1100 OTPUMATH TOCTYII 10 3alTUTAHUX

nmaaux JSON.

AXios mae kpamry oOpoOky momwmiok. AXios Bumae mius Bac 400 i 500 momwmiok
miamasony. Ha Bimminy Big Fetch API, e Bu mOBHMHHI MEpPEBIPUTH KO CTATyCy Ta

BUKHUHYTH TIOMWJIKY CaMOCTiiHO.[18]
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6.2.5. React Routes

React Router — 1ie moBHOQ yHKITIOHAJIbHA 010110TEKa MapIIpyTH3aIlii Ha CTOPOH1
KJIieHTa 1 cepBepa ans React, 6i6mioreku JavaScript mnsi cTBopeHHs iHTepdelnciB

kopucTyBauda. React Router mpaittoe ckpisb, ne npaitoe React.

Jlesixi komnoHeHTH React Router:

BrowserRouter: e pekoMennoBanuM iHTepdeiicom s 3amycky React Router
y BeO-Opay3epi. BrowserRouter 30epirae moTouHne Micle3HaXO/PKEHHSI B aIpECHOMY
panky Opaysepa 3a gomomororo uuctux URL-ampec 1 3miiicHioe HaBiraiiro 3a

JIONIOMOT'0F0 BOY/IOBAHOTO CTeKa icTopii Opaysepa. [19]

Routes i Route € ocHoBHUME crioco0aMu BiATBOPEHHsI KOMIOHEHTIB y React
Router Ha ocHoBi motounoro location. Route e cBoepiguum if: sxiro path Biamosigae
norounii URL-aapeci, BiH BimoOpaxkae iioro element - Hamry KOMIOHEHTY.
[TapameTp caseSensitive Bu3Hauae, 4y CI1iJ1 BAKOHYBATH BiJIIIOBITHICTh 3 ypaxXyBaHHIM
perictpy (3a 3amoBuyBaHHsAM false).

[lopa3y, koau Micie po3TallyBaHHS 3MIiHIOEThCsI, ROUtes meperisgae Bci
fioro children Route enementu, 100 3HaiiTH HalKpallly BiAINOBIIHICTB, i BIATBOPIOE

IO TUIKY 1HTepdeiicy KopucTyBaya.

Oxkpim MmapmipyTiB 6i6mioTexa React Router peanizye QyHKIiOHA 11e ASSKUX
JaCTO BUKOPHUCTOBYBAHUX CJIICMCHTIB:

Link — 11 enemeHT, SIKWil T0O3BOJISIE KOPUCTYBAueBi MEPEXOJMTH Ha IHIIY
CTOpPIHKY, HAaTHCHYBIIM Ha Hel. VY react-router-dom, Link BimoOpaxkae noctynuuii <a>
eyleMeHT i3 aificauM href, mmsaxom, 1o Bkasye Ha IIISX, Ha SKHH BiH TTOCHIIAETHCA.

NavLink — e ocobmuBuit tum, Link skuit micTuth iHpOpMaIliio, 4d € BiH
«aKTUBHUM». lle KOpHCHO TMiJl Yac CTBOPEHHsS HaBIrallfHOrO MEHI0, TaKOro SK
JAHITIOKOK a00 HAO1p BKIIAOK, A€ MU XOUEMO MMOKa3aTH, sSKa 3 HUX BUOpaHa B JaHUU
MOMEHT. BiH Takox Hajae KOPUCHUI KOHTEKCT JUIsl JOMOMIXKHUX TEXHOJIOT1H, TaK1X

SK IIPOTPaMH 3YMTYBAHHs 3 EKpaHa.


https://reactrouter.com/docs/en/v6/utils/location
https://reactrouter.com/docs/en/v6/components/link
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Enement Navigate 3MmiHIO€ MOTOYHE pO3TalTyBaHHS i 4ac Bizyaumizarii. Lle
obroprtka kommoHeHTa UseNavigate, sika npuiiMae BCi Ti cami apryMeHTH, IO i props.
Lle Hagae HaM 3MOTY «IIEPEKUIATH» KOPUCTYBaya Ha 1HII CTOPIHKHU, HAIPUKJIAT MicIs

YCHIIIHOTO BXOAY B CUCTEMY, KOPUCTYBa4 aBTOMAaTUYHO OMHUHSIETHCA Y aIMIH MaHEJI.

6.2.6. Ctuaiazmis, MUI

MUI — ue dpeiimBopk CSS, sxuit Bimmosimae BkasziBkam Google Material
Design. Bia OyB po3poOiieHuil 3 Hyins, MO0 OyTH MBUAKUM 1 3pYYHHM JUISI

PO3pPOOHUKIB.

MUI nagae O6a3oBuii HaOlp KOMIIOHEHTIB 1 JIOIOMDKHHX METOJIB, SKi
PO3POOHUKH MOXYTh BUKOPUCTOBYBATH JIJISi CTBOPEHHS IIBHUIKHUX 1 3PYYHHX IS
KOPHUCTYBauiB 3aCTOCYHKIB. e Bke roTOBi1 pilIeHHS, 110 OepeXyTh Yac KA po3poOKH
3actocynkiB. MU| Haganu Hamomy mNpoeKTy TOTOBI (OpMHU, KHOIKH, IKOHKH,

KOHTEHUHEPH.

Kpim nboro, MUI Hagae 3Mory HanamryBaTH iXHIO BXKE ICHYIOUY TEMY.
Bu maete 3Mory 3MiHUTH CUCTEMHI KOJIBLOPH, TUIIOTpadiKy Ta 6arato HIIOTO.

Tema BHU3HaUa€ KOJIip KOMIIOHEHTIB, PIBEHb TiH1, HETIPO30PICTh €IEMEHTIB TOIIIO.

TemMu A03BOJSIOTH 3aCTOCYBaTH TMOCHIIOBHMM TOH 110 mnporpamu. lle
JI03BOJISIE HAJTAIIITYBATH BC1 aCMIEKTH TU3aifHy TIPOEKTY, 1100 3a7J0BOJILHUTHA KOHKPETHI1
notpebu Oi3Hecy abo Openmy. Illo6 3a0e3nmeynTH OUIBIIY Y3TOMKEHICTH MIXK
J0JaTKaMH, JOCTYIHI TaKOX CBITJII Ta TEMHI TUIOM TeM. 3a 3aMOBUYYBaHHSIM

KOMIIOHCHTHU BUKOPHUCTOBYIOTbH THUIIL CBITJIOI TEMH.

Bci HanamryBanHs goctynHi y ¢aim Theme.js. lomosauM koapopom MUI o
3aMOBUYYBAaHHIO € OJIaKUTHUM, Yy HamIoMy 3acTocyHKy — dopHuil. MUI nosBosse

3MIHUTH NATITPY KOJBOPIB HACTYITHUM YHMHOM:


https://reactrouter.com/docs/en/v6/hooks/use-navigate
http://www.google.com/design/spec/material-design/introduction.html
http://www.google.com/design/spec/material-design/introduction.html
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palette:
background: {
default:
}s

primary:{

main: '#66e°’,

}s

secondary:{
main: "#fff',

Puc. 6.7. 3miHa mamiTpu KOIbOpiB

TakuM YMHOM MM MAa€MO 3MOTY BHUKOPHUCTOBYBAaTH €JIEMEHTH BXKE 3 TOTOBUM
M3aifHOM Ta 3MIHIOBAaTH JIESKI BJIACTUBOCTI CTUJIEH y BIAMOBIIHOCTI JO HAIIOTO

TA3ANHY.

6.3. Telegram Bot

6.3.1. BotAPI

Jlns Toro, o0 B3aEMOIIATH 13 TenerpaM-00Tom yepe3 APl, HeoOXiTHO BCTAaHOBUTH

BianoBiaauil naket NuGet:

'g? Telegram.Bot asrop: RoundRobin,Poulad, tuscen v16.0.2
o The Bot APl is an HTTP-based interface created for developers keen on buildin...  v17.0.0

Puc. 6.8. [1aket NuGet nst po6otu 3 API Tenerpam-6ota
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Januit maker mpexacrarisie co6oro HTTP-inTtepdetic mist podotu 3 O6oTtamu B

TeJIerpaMi.

6.3.2.  KourpoJjep

[Ilo6 oOpoOnsaTH 3amuTH BiJ KOpUCTyBauda, skl 30epiraroTbCs Ha BeO-cepBepl
NOTPIOHUI KOHTPOJIEP, SIKUHM B CBOIO YEPTy MICTHTh METO/, 1[0 MPUHMAE Il 3alUTH Yy

BUTJISITI 00’ ekTa «updatey.

r Controllers

P €* TelegramBotController.cs

Puc. 6.9. KouTtponep tenerpam-6ota

6.3.3. Cepsicu

Jauni, HeoOX17HO 3p0OUTH CEPBICH, AKI MICTUTUMYTh METOIH MO0 B3a€EMOISTH 13

KOPUCTYBA4EM 1 3aITUTAMU Y BUTJISIIII KOMaH]I.

4 8 [ Services
4 & Telegram

P~ C* CommandExecutor.cs
P & C* |CommandExecutor.cs
P+ C# |PaginationService.cs
P &cC*# |UserService.cs

P+ C# PaginationService.cs
P &8 C# TelegramBot.cs

P v C® UserService.cs

Puc. 6.10. Cepgicu
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B manomy BUNagKy MaeMo TpH OCHOBHHUX CEpPBICH:

e CommandExecutor — cepgic, sikuit Hachinye intepdetic [CommandExecutor i
MICTUTh METOJIU JIJIA B3aEMOJII1 MK 3alIUTaMU KOPUCTyBaya Ta BIIMOBIISIMU 31
CTOpOHU cepBepa. To0TO BiH BHM3HAYa€ KOJIU 1 SKy KOMaHIy MOTPiIOHO
BUKOHYBATH.

e UserService — cepic, mo Haciiaye intepderic [UserService Ta MiCTUTB JIOTIKY
peecTpairii HOBOTO KOPHCTyBada, a TAaKOXX OTPUMAaHHS KOPUCTyBada, SKIIO
Takui Bxke € B 0a31 ganux. Lle BigOyBaeThCs 1151 TOTO, 1100 CEPBEP PO3YMIB, 1110
B JIAHOMY BHUMAJKYy BiH IPAIIO€ 3 TUM CaMUM KOPUCTYBadeM, a HE PEECTPYBaAB
KOKHHU pa3 HOBOTO.

e PaginationService — cepsic, mo Hachiaye inTepgeric IPaginationService i
pU3HAYEHUN JIJIs peatizallii MexaH13My naridarii B 00Tl HUISIXOM THMYaCcOBOTO
30epiraHHs JaHUX B OINEPATHUBHIM MaM’siTI HAa OCHOBI XelI-TaOJuIll 3a
JIONIOMOT0I0 CepBicy KelyBaHHs qaHux Memcached, a Takosk TX BUIydYeHHS IS
MOIAJTBIIOT pOOOTH 3 HUMH.

e TelegramBot — cepgic, 11 CTBOPEHHS Ta OTPUMaHHSI TeIerpaM-00Ta.

6.3.4. Komanan

Jiist Toro, o0 60T BUKOHYBaB KOHKPETHI [Iii y BIMIOBIIb HA 3aITUTH KOPHCTyBaya

NOTPiOH1 KOMaH]IH.
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4 8 Commands
P & C*# BaseCommand.cs
P v C# Eventcs
P v C® GetCategories.cs
P~ CH GetEvent.cs
P & CH GetEvents.cs
P & C# GetSubscription.cs
P + CH GetSubscriptionCategory.cs
b 8 C# GetSubscriptionEvents.cs
P v C# GetUnsubscribe.cs
P + CH# GetUnsubscribeCategory.cs
P &CH Help.cs
P v C# StartCommand.cs

Puc. 6.11. Komanaun

bot MicTuTh 1BaHAMIATH KOMAH/I, SIKI BAKOHYIOTh HACTYIIHI JTii:

BaseCommand — 6a3oBa komaH/1a JIjIsl BCiX KOMaHI.

Event — komaHa 115 3anIATY Bij cepBepa, Ky caMe MOJIiI0 KOPUCTyBad Oaxae
BHBECTH.

GetEvent — komaH/1a, siKa MOBEPTAE KOHKPETHY TOJII0, SKIIO Taka ICHY€E B 0a3i
TaHHX.

GetEvents — komaHa, sika MOBEPTAE CIUCOK BCIX MOJIIH.

GetCategories — komaH/a, sika TTOBEpTA€e BCi KaTeropii, mo € B 0a3i JaHuX, a

TaKOX BC1 MOJI1, SIKi BIIHOCATHCS 10 KOHKPETHOI KaTeropii.
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e GetSubscription — xomaHga UIs TIANMACKA KOPUCTyBa4a Ha IMOMII0 TPH
HATUCKaHHI Ha KHOTIKY «[lixmucaTucsy».

e GetSubscriptionCategory — komMana aj1s1 MiAMMCKH KOPUCTYBaya Ha KATETOPIFO
npu HaTUCKaHHI Ha KkHomky «Iligmucarucs». Ilimmucka Ha KaTeropiro
nepeadavae MAMUCKY KOPHCTYBada Ha BCl MOIi, IO BIAHOCATHCS JO JAaHOL
KaTeropii.

e GetSubscriptionEvents — xomaHa, sika MOBEpTa€ CHUCOK BCIX MOMIA Ha SIKi
MIJMMCAHUN KOPUCTYBAY.

e GetUnsubsribe — komanga as ckacyBaHHS IIAMMCKHA KOPHUCTyBada Ha OO
MIpU HATHCKaHHI Ha KHOMIKY «Biamnucatucs».

e GetUnsubscribeCategory — komanna 11t ckacyBaHHS ITiITUCKU KOPUCTYBava Ha
KaTeropiro Mpu HaTUCKAHHI Ha KHOMNKY «Bignucatucsy». CkacyBaHHS MIAMUCKH
Ha KaTeropiro nepeadavae CKaCyBaHHs MIAMUCKYA KOPUCTYBaya Ha BCI MOI1, 110
BiJTHOCSITHCSI IO TAHOT KaTeropii.

e Help — xomanga 1y1st BUBEICHHS CITUCKY BCIX JOCTYIHUX KOMaH/I.

e StartCommand — komaH1a 110 BUKOHYETHCSA aBTOMATUYHO IMPH 3aIMycKy 0oTa i

peeCTpye KOPHUCTYBaya, SIKIIO BIH HE 3aPEECTPOBAHUM.

6.3.5. CyrHocrTi

Takox He0OX1JHO CTBOPUTH BIAMOBIIHI CYyTHOCTI JIJISl TOTO, 100 B3aEMOISITH 3 00TOM:

4 6 [ Models
4 & Telegram
P & C#® BaseEntity.cs
P & C# EventActionActive.cs

P 8 C# TelegramUser.cs

Puc. 6.12. CytnocTi
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Jlist Toro, moO CHOPOCTUTH KEpyBaHHS BHU3HAYCHHSM BCIX KOMaHJ 3a
JIOTIOMOTOI0 CEPBICY, BapTO J0JATH CHEIIaIbHUI Kiac, 1m0 30epiraTuMe Ha3BU YCIX

X KOMaH/I.

P C* CommandNames.cs

Puc. 6.13. Knac, mo 30epirae Ha3BU BCiX KOMaH/I JJIsl TeJIerpaM-00Ta

6.3.6.  MepexkeBa yruiaita ngrok

Otrxe, o0 O€3MeUYHO TMEPEeBIPUTH TMpale3fdaTHICTh TenerpaM-00Ta, MOXKHA
CKOPUCTATHUCS TAKOIO MEPEKEBOIO YTHIIITOO SIK ngrok.
Jlana yTuiiiTa 103BOJIMTH KOPUCTYBayaM JIIJIUTUCS 1 OTPUMYBATHU JOCTYII 10 Oy Ib-SIKUX
JIOKaJbHO PO3MIIMIEHUX BeO-A0JaTKIB 4Yepe3 3aranbHOgoCcTymHuii BeO-URL, 110

HaJaeThCs 3a AormomMoror momena Ngrok.io.

denys.vozniuk@oa.edu.ua (Plan: Free)

3.0.2
Europe (eu)
38.0602ms
http://127.0.0.1:4040
Forwarding https://132d-46-219-135-158.eu.ngrok.io -> http://localhost:60043

Connections ttl opn rtl rts p50 P90
2 0 0.00 0.00 197.92 224.09

Puc. 6.14. Iarepdetic komanau ngrok

1106 oTpuMyBaTH BCI 3alUTH BiJ KOPUCTyBaya yepe3 ngrok Ha BijgalieHuii cepsep,
HEOOXITHO MIJKIIOUYUTA HOro N0 MPOeKTy, sl Lboro y ailm appsettings.json
noTpiOHO 700aBUTH 1€ 0/1HY KOoHDirypartito “Url”, skiif npu3HAYUTH aApecy BUALICHY

Ha pUCYHKY «Puc 7.».
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6.3.7. B3aemonis i3 023010 1aHUX

Jlns  B3aemopii 13 0a30i0 JaHMX, IMOTPIOHO JOJATH BIAMOBIAHI TaOJHIII:
TelegramUsers Tta TelegramEvent. Koxna TaOmuisg Ma€ BIiAMOBIAHI MHOJA i
IPU3HAYCHHS.

TelegramUsers — Tabuuist 11t 30epiranHs BCiX KOPUCTYyBadiB Ta iHGopMallii Ipo HHX.

[TouaTkOBO BOHA € TOPOKHBOKO:

Id Chatld Username FirstName LastName CreatedAt
b* NULL NULL NULL NULL NULL NULL

Puc. 6.15. Ta6auis TelegramUsers

TelegramEvent — tabmuiist 11 IepeBipKH BUKOHAHHS YMOBH, KOJIM KOPHUCTYBaY
Xoue oTpuMatu iHGOpMaIliio TPO KOHKPETHY MoAit0. /laHa Tabmuiist OuUTbill HEOOX1aHA

JUTSI CEpBEPHOT YaCTUHU, a0U CIIPOCTUTH TIEBHY JIOTIKY peaizarii.

6.4. BucHoBKH

B pesynbraTti poboTu OysN0 BUKOPHUCTAHO CHUCTEMY KepyBaHHSA 0a300 JaHUX
MSSQL, po3pobnenuii komnaniero Microsoft Be6 ¢peitmBopk ASP.NET Core,
oi6moreky React])S Tta 0i6mioreky Telegram.Bot s HamucaHHsS CepBEpHOI,
KJIIEHTCHKOI YaCTHH, @ TAKOX MEXaHI3My CIHOBIIIEHHS! KOPUCTYBaya 4epe3 CoLlaIbHy
Mepexy. B xoxl BukoHaHHS Oyj0 mOOYyJI0BaHO OaraTomiapoBy apXIiTEKTypy 3
JIEKUTbKOMa PIBHSMH Ha cepBepHii yacTuHi. Po3pobieHi piBHI mpe3eHTailii, JoCTymy
710 TaHUX ToIIO. PO3p00IieHO KITIEHTCHKY YaCTUHY 3aCTOCYHKY JUISl B3AEMO/I1T 13 pIBHEM
Mpe3eHTallii cepBepHOi 4YacTUHU. Ta BUKOPUCTAHO HaOlp 3aco0iB Il PO3POOKH

MOJYJTIO CHCTEMH CIIOBIIEHHS KOPUCTYBaya.
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PO3JILI 7
ABTOPM3AIIISI TA AYTEHTU®IKALIS

Xoua ayreHTU(iKaliss Ta aBTOpU3AIlisl YAaCTO BHUKOPHUCTOBYIOTBCS  SIK
B3a€MO3aMIHHI, BOHH € OKPEMHMH IPOLIECAMHU, SIKI BUKOPUCTOBYIOTBCS JJISL 3aXUCTY
oprasizaii Big kibepatak. OCKUIbKY MOPYIICHHS JaHUX MPOAOBXKYE 3pOCTATU 5K 32
4acTOTOI0, TaK 1 3a oOcsArom, ayTeHTH(}IKalis Ta aBTOpHU3AIlisl € MEpIIOI0 JIHIE0
3aXUCTy, SIKa 3arno0ira€ MOTPAIUITHHIO KOHQIASHIIWNHUX JAaHUX y YyXKl pyKd. Y
pe3ynbTaTi HaAliiHI MeToAHu ayTeHTU(IKalli Ta aBTOpU3allli MatoTh OYTH Ba)KJIMBOIO

YaCTUHOIO 3arajibHOi cTpaTerii 0e3MeKu KOXKHOT CUCTEMH YU OpraHi3alfii.

AytenTudikaiis — 1ue npouec NepeBipku TOro, KUM € OKpEMU KOPUCTYyBay, TO1
K aBTOpU3AIlis — II€ MPOIEC MEPEBIPKHU, 0 SKUX KOHKPETHUX Nporpam, (aiiis i
JaHUX KOPHCTyBau Mae JOCTym. lle cxoxe Ha cHUTyalll0 3 aBlaKOMIIaHIEO, SKa
MOBUHHA BU3HAYUTH, SIK1 JIFOAU MOXKYTh MOTPANUTH HA OOpT Jitaka. [lepmmii kpok —
1€ TMATBEPAUTH 0CO0Y Macaxkupa, o0 NMepeKoHaTHCs, 0 BiH € THM, 3a Koro cebe
Bujae. Ilicist BU3HaueHHs 0cOOM macakxupa JPYruM KPOKOM € IMepeBipKa Oyab-sIKHX
CHeLIaJIbHUX MOCIYT, A0 SKUX MMacaKup Ma€ TOCTYI, YU TO MOJIT MEPIIUM KJIACOM, YU

BiBiAyBaHHS VIP-30HMU.

VY mudpoBoMy CBITI ayTeHTH}IKAIlS Ta aBTOPU3AIlisl JOCATAIOTh ITUX KE IIUICH.
AyTeHTudIKaliss BUKOPUCTOBYETHCS [JIsl MIATBEPIKEHHS TOr0, IO KOPUCTYyBaui
TIACHO € THMH, KUM BOHH ceOe MpeCTaBIiOTh. I1icis miaTBepmKeHHS aBTOpH3aIlis
BUKOPUCTOBYETHCS JIJIsl HAJJAHHSI KOPUCTYBAYEB1 JJO3BOJIY Ha JIOCTYM JI0 PI3HUX PIBHIB
iH(popMaIii Ta BUKOHAHHS KOHKPETHUX (DYHKIIIHA 3a71€KHO BiJl MPABUJI, BCTAHOBJICHUX

JUTSI pI3HUX THUITIB KOPUCTYBAYiB.
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7.1. ABTopu3auis

ABTOpHU3alliI0 MOYXKHA OXapaKTepU3yBaTH HACTYITHUMH pUCAMMU:

e BusHauae, 10 IKUX peCypciB MOKE OTPUMATH JOCTYI KOPUCTYBaY.

e [Ipamroe dyepe3 HanamITyBaHHS, $KI BIPOBAKYIOTHCS Ta MIATPUMYIOTHCS

oprasizarli€o.

e 3aBXx1u BiAOYBa€ThCS MiCIs ayTeHTU(IKAIII].

e KopuctyBay He Oa4UTh 1i 1 HE MOXKE 3MIHUTH.

[Ipuknaz: micisg Toro, K iXHIA piBEHb IOCTYIy Oyze MepeBIPEHO, CIIBPOOITHUKU
Ta MEHEKEPU 3 MEPCOHAITY MOXKYTh OTPUMATH JOCTYI O PI3HHUX PIBHIB JJaHUX HA

OCHOBI JI03BOJIIB, BCTAHOBJIEHUX OpPTraHi3alli€lo.

[Tommupeni MeToiu aBTopHU3aIlii

[licns  aBTeHTH(IKalii KOPHUCTyBaya 3aCTOCOBYIOTHCS 3aCOOM  KOHTPOJIIO
aBTOpH3allii, mo0 3a0e3MeyuTH JOCTYIl KOPHUCTYBAYiB JI0 MOTPIOHUX JaHUX 1
BUKOHAHHS MEBHUX (PYHKIIM, TaKUX sIK J0JaBaHHA a00 BUAaleHHs 1H(opmailii, Ha
OCHOBI JI03BOJIIB, HaJJaHUX opraxizamieto. L{i 103BoiM MOXKHA MpU3HAYATH HA PIBHI
porpamu, orepariiHoi cucteMu abo iHpacTpykTypu. JBa mommumpeHi meToau
aBTOpU3aIlii BKIIOYAIOTh:

o Koumponv oocmyny Ha ocHosi poneii (RBAC): nieit MeTos aBTOpU3aIlli Hajaae
KOPHUCTyBa4aM JOCTyN J0 iHQopMallii Ha OCHOBI iXHBOI POJIi B OpraHizaiii.
Hampuknan, yci cmiBpoOITHMKM KOMMaHIi MOXYTh MEperjisiiaTi, aje He
3MIHIOBAaTH CBOIO 0COOMCTY 1H(opMmallito, TaKy K OIUIaTa, yac BIJIMYCTKH Ta
naHl paxyHKiB. TuM HE MEHI, MEHEIKEepPU 3 MEePCOHATY MOXYTh OTPUMATH
IOCTyn 70 1HQopmaIllii Ipo BCIX CHIBPOOITHUKIB 13 MOXJIMBICTIO JI0JaBaTH,
BHJIISITH Ta 3MIHIOBATH 111 JaHi. [Ipu3Havaroun 103BOJM BiAMOBIAHO JO PO
KOXKHOI 0coOu, opraHizaiii MOXyTh 3a0€3ME€UUTH MPOJAYKTUBHICTH KOMXKHOTO

KOpHCTyBada, 00MEeXYIOUd IpU I[bOMY JOCTYII 10 KOH(IACHIIIHHOT iHpOopMaIlii.
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Koumpons odocmyny na ocuosi ampubymie (ABAC): ABAC mnHanmae
KOpHCTyBadaM JI03BOJIM Ha OuIbll JAeTadbHOMY piBHI, HDK RBAC,
BUKOPUCTOBYIOUM Psifi KOHKPETHUX aTpuOyTiB. BOHM MOXYyTh BKJIIOYATH Taki
aTpubyTH KOpHCTyBaya, SIK IM’S KOpHCTyBada, poJib, Oprasizais,
ineaTrdikaTop Tomo. BiH MOXke BKITIOUATH aTpUOYTH CEpeIOBHUIIA, TaKi SK Jac
JOCTYITY, pO3TalllyBaHHS JaHUX Ta MOTOYHI PiBHI OpraHi3aliiHoi 3arpo3u. Bin
MO’K€ BKJIIOUATH TakKi aTpuOyTH pecypcy, K BIACHHUK pecypcy, iM’s (daiimy Ta
piBeHb uyTIUBOCTI AaHuX. ABAC € OUIbII CKIaIHUM MPOILIECOM aBTOpPH3allii,
HiK RBAC, npu3zHadeHuit 115 10,1aTKOBOTO 0OMEeXeHHs jocTymy. Hampukian,
3aMICTh TOTO, 100 JO3BOJIMTH BCIM MEHEKEpaM 3 MEpCOHAIy B OpraHizarli
3MIHIOBaTH KaJpOBI JIaH1 CIIBPOOITHUKIB, JOCTYIl MOKHA OOMEXKUTH TTEBHUMHU

reorpalyHUMU MICHSIMH a00 TOJIMHAMU [JHSA, MO0 MIATPUMYBATH >KOPCTKI

0o0OMeXeHHS OE3IIEKH.

AyTteHTuikanis

AyTeHTudIKaIi}0 MOKHA OXapaKTEPU3yBaTH HACTYITHUMH PUCAMHU:

[TinTBEpIKYE, KUM € KOPUCTYBaY.

3MIMCHIOETRCS 3a JOTIOMOTO0 TTApOJIiB, OAHOPA30BUX IMIH-KO/1B, O10METPUYHOT
iH(dopmartii Ta im0 iHGOpMaIlii, HagaHoi a00 BBEEHOT KOPUCTYBAYEM.

€ mnepuiM KpPOKOM XOpOILOTrO Mpolecy KepyBaHHA 1ACHTHU(IKAILIED Ta
TOCTYTIOM.

KopuctyBau 6auuTh 1 4aCTKOBO 3MIHIOE.

[Ipuknan: mATBEPAMBIIN CBOKO 0COOYy, CHIBPOOITHUKH MOXKYTh OTPHUMATH
JOCTYNl 10 TPOTPaMH YIPaBIiHHS TEPCOHAIOM, sIKa BKIIOYAE iX 0COOHMCTY

1H(OpMAILliIO PO 3apIuIaTy, Yac BIAMYCTKY Ta 1HIII JaHi.
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[Tomupeni metoau ayTeHTUDIKAIT
Xoya 1IEHTUYHICTh KOPUCTyBaua ICTOPUYHO TMEpeBipsuiacs 3a JAOMOMOIOI0
KOMOIHaIlT IMEHI KOpUCTyBaya Ta MmapoJjsi, Cy4acHl METOIM ayTeHTU(IKaIlli 3a3BHUYail
MOKJIAAI0THCS HA TPH KJIacH 1H(POpMAITii:
e [l]o 6u 3nacme: HaWYaCTIIIE 11€ MAPOJb. AJIE 1€ TAKOXK MOXKE OyTH BIJIIOBIIIIO
Ha Ta€MHE 3amuTaHHs abo ogHopa3oBuii PIN-koj, skuil Hagae KOpUCTyBadeBi
JOCTYTI JIWIIIE JIO OAHOTO CeaHcy abo TpaH3aKIIii.
o [llo 6u maecme: e MOXe OyTH MOOUIbBHUM TPUCTpiA ab0 TOAATOK, MapKep
(token) 6e3mexu abo 1rdpoBa imeHTH(DIKAIIIHA KapTKa.
e [I]o su: ue 6GlOMETpUYHI J1aHi, Takl SIK BIAOUTOK MaJIbIls, CKAHYBAHHS CITKIBKH

a00 po3Mi3HaBaHHS O0INMYYS.

Yacto m tunu iHpopmarii 00 €qHYIOTBCS 3a JIOMOMOrOK KUIBKOX pIBHIB
ayrentudikamii. Hampuknaa, xopucTyBauya MOXYTh TOMPOCUTH BBECTH 1M’
KOPHUCTYyBaua Ta MapoJib IS 3aBepIIeHHS MOKYyNKU B [HTepHeTl. Sk TUIbKU 11e Oyne
MiATBEpKeHO, onHopa3zoBuil PIN-kom moke OyTtu HajgicaaHuid Ha MOOUIBHUMN
TenedOH KOPUCTyBada SIK ApYyruil piBeHb Oe3rneku. [loenHyroum Kijgbka METOIIB
ayTeHTU(]IKaLlil 3 MOCIIIOBHUMH MTPOTOKOJIAMHU ayTeHTU(]iKalli, opraHizaiii MOXyTb

3a0e3meunTH Oe3MeKy, a TAKOK CYMICHICTh MIX cucTeMamu [16].

7.3. Peauizauia aBropusauii Ta ayreHTudikamii

CepBepHa yacTHHA:
st aBreHTudikauii kopuctyBaya Oyno obOpano JWT Ta aBTeHTHdIKalio 3a

nonomoroto cuctemu Google.

JWT, a6o JSON Web Token, — 11e BiIKpUTHI CTaHIAPT, KU BUKOPUCTOBYETHCS
i oOMiHy 1H(QOpMalli€ro 6e3MeKu MIXK ABOMa CTOPOHAMH — KJIIIEHTOM 1 CEPBEPOM.

Koxen JWT mictuth 3akomoBani 00’extu JSON, Bkitouatoun HaOip Bumor (Claims).
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JWT nmianucyroTscs 3a JOMOMOTOI0 KpUNITOTpadiqHOro ajJropuTMy, o0 rapaHTyBaTH,
10 BUMOTHY HE MOXYTb OyTH 3MiHEHI MICJs BUAa4l TOKEHA.

JSON o3nauae JavaScript Object Notation 1 € TekcToBUM (popmaToM ISl Tiepeadi
AaHuX yepe3 BeO-noaaTku. Bin 30epirae iHdopmalliro B IETKOAOCTYITHOMY BUTIISI, K
JUISL pO3pOOHMKIB, Tak 1 JUIsl KOMIT FOTepiB. BiH Mo)ke BUKOPHCTOBYBATHCS SIK (hopmar
JaHuX OyJb-SKOI0 MOBOIO MTPOTPaMyBaHHS 1 HIBUKO CTA€ KPALTUM CHHTAKCHCOM JIISI

API, nepesepuryroun XML.

II{o Take TokeHU?

Tokenn — 1e psAOOK MJaHMUX, SKUW TPEACTaBlIA€ LIOCHh 1HIIE, HANPUKIIAL,
IZICHTUYHICTB. Y pa3i ayreHTudikaiii Mmapkep, He 3acHoBaHui Ha JWT, sBisie coboro
PAJOK CHMBOJIIB, SIKI JO3BOJISIIOTH OJEp)KyBauy MIATBEPAMTH 1JEHTHUYHICTb

BiJIlTpaBHMKA. BaxJIMBOIO BIIMIHHICTIO TYT € BIZICYTHICTh CEHCY B CAMUX CUMBOJIaX.

JWT BiJIpI3HSIOTBCA Bij IHIIUX BEO-TOKEHIB THUM, LIO0 MICTSATh HAOIp TBEPIKEHBb
(Claims). BoHu BUKOpHUCTOBYIOThCS IS Tiepeaadi iHhopMariii Mi>k JBOMa CTOPOHAMH.
o me 3a TBEpIKEHHS, 3aJ€KHUTh B KOHKPETHOTO BHUMAAKY BHUKOPHCTAHHI.
Hamnpukinazn, TBepIKeHHSI MOXKE MICTUTH 1H(OpMAIliI0 PO T€, XTO BUIAB TOKEH, SIK

JIOBTO BiH JIACHUN 200 AKi JO3BOJIA HAJJAHO KOPUCTYBay.

JWT — me psaok, IO CKIAMaeThCs 3 TPhOX YaCTHH, PO3MIJICHUX KpamkamH, i
Burisiaae npuoimsHo tak: «eyJhbGeiOiJIUzIINilsInRS5cCI6lkpXVCJ9.eyJzdWIIiOil
XMjMONTY 30DkwliwibmFtZSI61kpvaG4gRGOlliwiaWFOIjoxNTE2MjM5MDIyfQ
STIKxwRISMeKKF2QT4fwpMelf36POkoyJV adQsswSc»

[Ticnst nexoxyBaHHS OTPUMYIOThCS ABa psaku y hopmati JSON:
e 3arojoBOK 1 iHpoOpMarIis.
e [lixmmuc.
3aronoBok JOSE (JSON Object Signing and Encryption) MiCTUTh TUI TOKEHa — B

nanomMy Bumnaaky JWT 1 anroput™ miamnucy.
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[adopmarriss mictuth TBepKeHHS. BoHa BimoOpaxkaeThes sk psagok JSON, sxuit
3a3BUYail MICTUTh He Ounblie aecsaTka moiiB, mo0 JWT OyB xommaktHuMm. Ls
iHpopMallist 3a3BUYail BUKOPUCTOBYETHCS CEPBEPOM JJsl TEPEBIPKU TOTO, IO

KOPHCTYBa4 Ma€ J03BLI BUKOHYBATH JiI0.

[lignuc rapantye, mo TokeH He OyB 3MiHeHud. CtopoHa, sika cTBOproe JWT,
MiJNICYE 3aroJIOBOK 1 1H(OPMAILI0 CEKPETOM, SIKUM BIIOMHUM SK €MITEHTY, TaK 1
oJlep)KyBady, a00 3aKpUTHUM KJIIOYEM, BIJOMHM Juile BianpaBHUKY. Komam Token
BUKOPHUCTOBYETHCS, CTOPOHA, 1110 OTPUMYE, MEPEBIpsiE, IO 3arojoBOK 1 1HPOpMaIlis
BIJIMOBIAAIOTH MIAMHUCY.

Jonarok B

KnieHTchbKka yacTHHA:

[Iponec aBTeHTHdIKAIiT OYB peanaizoBaHMi 3a TomoMororo xyky useContext. lanui
XYK BUKOPHUCTOBYETHCS JUISI MOYKIIUBOCTI TJI00AIBHOTO 30€pEeKEHHS TaHUX Ta Iepeaadl

iX M1 pI3HUMU KOMIIOHEHTaMHU.

Jliist poro mMu ctBoproemo kommoneHT AuthContext, sikuii BiamoBigae 3a CTBOPEHHS
KoHTekcTy, Ta AuthProvider, sxuii 30epirae iHdopMmariito mpo KopucTyBaya, SIKUi
YBIMIIOB y cucteMy. JlaHMil KOMIOHEHT MICTUTh TaKOXX METOAM ISl BXO.IY

KOPHUCTYyBaua, BUXO/y KOPUCTYBaua Ta peecTpalli HOBOro KOpUCTyBaya.

[Ticas BXoAy y cucTeMy, Ha KIIIEHTChKY YaCTUHY HaM MTOBEPTAETHCS Mapa TOKEHIB —
access token rta refresh token. Ili nmami Mu 30epiraeMo B CTaH y KOMIIOHEHTI
AuthProvider ta po3mintyemo y local storage. Takum 4nHOM, TOCTYII 10 TOKEHIB y HAC
€ 3apxkau. ILllo6 oTpumaTu ix, HaM HEOOXIgHO IHiIiami3yBaTH 3MiHHY tOKens,
immoptyBatu useContext Ta mepenatu Harn crBopeHmii konteket AuthContext: const

{tokens} = useContext(AuthContext). Tenep Mmu MaEMO 3MOT'Y IEPEBIPUTH YU € HASIBHI
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TOKEHH, SIKILIO TaK — KOPUCTYBayd Ma€ JOCTYTI 10 KOMIIOHEHTIB MaHell aMiHICTpaTopa,

HI — KOPUCTYyBaya MOBEPTAE HA CTOPIHKY ISl BXOZY Y CUCTEMY.

[I{o6 BmiiTH 13 cucTeMu, MU Buaamssemo TokeHnu 3 local storage ta crany, skmii ix

30epiras.

J1J1s OHOBJICHHS ITapH TOKEHIB icHye MeTo 1 update Token, skoMy MU HaaeEMO NIEBHUH
1HTEepBaJI Yacy 3a SIKUM BiH Oy/ie€ BUKJIMKATUCh Ta BIIMPABIISIEMO 3alUT HA CEPBEPHY

YacHuHY.

7.4. BucHoBKH

Otxe MexaHi3M aBTeHTH(IKalli B CUCTEMI Iependadyae MepeBIpKy TOro, KUM €
NEBHUM KOPUCTyBad. TOOTO TPOBIBIIM ayTEeHTU(IKAIII0 CHUCTEMa BH3HAYAE, YU €
OKpEeMUM KOpUCTYyBau JAIMCHO TUM, 3a KOro BiH cebe Buaae. MexaHi3M aBTOpHU3allii
nependadae BU3HAUEHHS PIBHS JOCTYNMy JO CHCTEMH KOHKPETHOTO KOPHCTyBada.
ToOTo TpOBIBIIM aBTOPHU3AIlI0 CHCTEMa BH3HAYa€, YU Ma€ MPaBO KOPHUCTyBad Ha

MEBHUM (PYHKI[IOHAJI CUCTEMHU.
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PO3JILI 8
PE3YJBTAT POBOTH HAJI IHTEP®ENCOM

8.1. /Im3aiin pimeHHst

Ilepen po3poOKoI0 KoMy OyIM TAKOXK peanizoBaHi MAKETH CTOPIHOK caiTy. IxHs
po3pobOka BimOyBajach y rpadiunomy pemaktopi Adobe XD. Ils poGora Oyia
3po0JieHa I BU3HAYCHHSI BUTIIAY JOJATKYy Ta Bi3yali3allii KOMIIOHEHTIB, IO
BIJINOBIJIAIOTH 33 peali3alilo MOCTABICHUX YMOB Y TEXHIYHOMY 3aBaaHHi. [lepmmm
eTanoMm OyB TOIIYK PI3HOMAHITHUX CTWJIIB Ta BUOIp MAaJITPU, OCKUIBKHA TOJIOBHUMHU
KOPUCTYBa4aMH CHUCTEMHU € MOJOIb (CTYACHTH), IS SIKAX BUIVISA 1HTEpQEncy
BU3HAYa€e 4u OyJyTh BOHM KOPUCTYBATHCh JaHOK cUcTeMor uu Hi. ITotim Oyno
saificieno peamizanito Ul Kit — Habip 6a3oBux Ul enementiB (hopMu, KHOIKH,
3aroJioBKM, HaOlp mikTorpam). OCTaHHIM eTanoM OYB pO3MOJII KOMIIOHEHT, IIO

BIJIMOBIAAIOTH 3a (DYHKITIOHAT CUCTEMH, Ha CTOPIHKH.

8.2. TosoBHa cTOpiHKA

['onoBHa cTOpIHKA — 1€ Mepila CTOPIHKA, Ky 0auuTh KOPHCTYBau MEPEHIIOBIIN 10
3aCTOCYHKY.
Ha ronoBHiii CTOpIHIII KOPUCTYBay Ma€ 3MOTY:

® [IEepErJIIHYTH TOii, 0 BIAOYAYTHCS CKOPO

® NEPErISIHYTH NOJI1 3a (GaKyJIbTeTOM

® [IEepEryiAHyTH BCl MOAIT

® [IeperyiiHyTH MOJli, copTyrouun ix 3a gatoro "Cworoani", "3aBrpa", "Llporo

Tiokag", "ux Buxiganx"

® [IANMCATHCh HA MO/, MEPEUIIIOBIIH JI0 TeIerpaM 00Ta



ng noAli oA

HaB4aHHA PosearM Bci noaii

BCI noAli

B OAHOMY MICLJI

CKOPO:

MEPEXIA HA OHNAWH HABYAHHS

08/06

9

Puc. 8.1. Iutepdeiic roioBHOT CTOPIHKH

3HAAAW COBI NOAI:

CBOT'OJTHI 3ABTPA TBOT'O THXKHSA IHX BUXIJTHUX

FAJIbLUKA 22/08

>

BY/lb B KYPCI BCIX MOAIA:

3anycTu Tenerpam 6oTa

06epu cBoi BNogo6aHHA

Byab B Kypci Bcix nogii

MIAMUCATACE HA MOAIT

Puc. 8.2. Iatep(eiic rosioBHOI CTOPIHKU

IQ
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8.3. InTepdeiic BinoOpaxkeHHs noai

Jlng HagaHHS KOpHCTyBady iHQoOpMaIlli, MOA0 HasgBHUX MOAIM y cucremi, Oyio
peanizoBaHo /Bi cTopinku. Ctopinka «Bci mofii» Ta cropinka «Jletan moaii.
Ha ctopinmi «Bci noaii» kopuctyBad Mae 3MOTy:

- TEPEeTJSIHYTH CIUCOK BCIX MO

- COpPTYBAaTH MO/l 32 JATOIO Ta KaTErOpi€ro

- IIyKaTH TOJii

JLJist 3py4HOCTI BijoOpaXkeHb MOI1i OYyJI0 TaKOXK JI0/IaHO TariHaIlilo.

@ noAll oA HaBuaHHa Po3ssaru Bci nogii ] ny

3HaTW NOAIK

IHOOPMALIVMHWI ®POHT: MPO EMOXY

NOCTINPABAN

HaujioHanbHWiA yHiBepcUTeT «OCTPO3bKa akajeMis» B pamkax ®OHAY r'yMaHiTapHoi
niaTPUMKK BH3 YkpaiHn peanisye 6e3K0WTOBHWIA HaBYanbHUA kypc «CninbHoTa
NIATPUMKW YHIBEPCUTETY», AKWIA € MPOAOBXKEHHAM Ta PO3LUMPEHHAM NPOEKTY

«McrxonorivHa NigTpyYMKa BHUTENIB | pENeTUTOPIB» 3anyLleHo B 6epesHi LIbOro poKy.

#3aranbHoakagemidHi

B os/06 ® 12:18 B free 9

Puc. 8.3. Intepdeiic cTopiHKM BCIX MO

Ha cropinmi «J/leTami mozii» KopucTyBad Mae 3MOTY:
- MANUCATUCh HA MO/III0, IEPEHIIIOBIIH 0 TeJerpam 00Ty

- TIEPETJIIHYTH TOJOBHY Ta PO3IMIMPEHY 1H(HOPMAIIiIO TPO KOHKPETHY TOI1F0



@ noalt oA

HaBuaHH

A Posearu B nogii ] [y

IHOPOPMALIINHWNIA dPOHT: MPO EMOXY
MOCTNPAB/M : 08/06

#3aranbHoakagemiuHi

MIANVLLNC, WOB HE 3ABYTM 4

Konn?

O KoTpii? Ckinbkun? Ae?

08/06

12:18

free

MPO NOAIHO

HauioHansHWii yHisepcnTeT «OCTPO3bKa akajemisx» B pamkax POHAY ryMaHiTapHol NigTpyMKK

Puc. 8.4. Iutepdeiic cropinku «Jlerani momiin

8.4. Iurepdeiic axminicTpaTopa

[aTepdeiic anMinicTpaTopa NMpeACTaBICHUN YOTUPMa CTOPIHKAMH:
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Taba. 8.1. Intepdelic agminicTpaTopa

Ha3zBa cropinku

DOYyHKUIOHAJ CTOPIHKH

[Tanens agmiHicTpaTopa

AJIMIHICTPATOp MA€ 3MOTY:
- IEPETIISIHYTU CIIMCOK BCIX MOIN
- IIyKaTH MOl

- BUJAJIATH ITOA1T

Cropinka «CTBOPUTH ITOJTIFOY

AJIMIHICTpAaTOp Ma€ 3MOTY CTBOPUTH

HOBY TIOJII0 Y CUCTEMI

Cropinka «PenaryBatu moairo»

AnMiHICTpaTop Mae 3MOTy

peaaryBaTy HasiBHY MOMAII0 y CUCTEMI

[lanens kateropii

AIMIHICTpAaTOp Ma€ 3MOTY JIOJaBaTH

HOBI KaTeropii a00 BUAAISATH HASIBHI




Hazea nogai

TKWIA Onuc Noji

3aransHuiA onuc nogji

MocnnaHHA

mm/dd/yyyy

LiHa

MicLe npoBegeHHA

+ CTBOPUTIA

Puc. 8.5. Intepdeiic hopmu 11 cTBOpeHHS MOii

- Hazea nogi

IHpopMaLiiHKUIA GPOHT: NPO enoxy NOCTNPaBAK

~ KOpoTkWiA onuc nogir

HauioHanbHWiA yHiBepcuTeT «OCTpo3bka akageMiax» B paMkax PoHAY ryMaHiTapHoi niaTpun

 3aranbHuiA onKc o

|BH3 YKpaiHW peanisye 6e3K0WTOBHWIA HaBYaNbHWA KypcC «CNinbHOTa NIATPUMKK YHIBEPCUT

- MocunaHHa
https://docs.google.com/document/d/1X7SwM3uUyATgTzd6XIfqgop1 moM26FsjXfiMxfZgQCZ

06/08/2022 (|

12:18 PM ®
 LiHa

0

- Micue nposeaeHHs

AyauTopisa No21

3BEPEITU 3MIHW

Puc. 8.6. Intepdeiic hopmu s penaryBanss moaii
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+ loaaTtu kaTeropio

rym X
PI'M X
MixkHapoaHi BigHOCKHK X
Mpaeo X
EkoHoMika X
Bci dakyneTeTn X
HasuaHHA X
Possarun X
OpraHizauiiHi X

Puc. 8.7. Intepdeiic maneni 1yisi KEpyBaHHS KaTEropisiMH MO1H

8.5. ABTopu3auin

Bxin y cucremy npencraBieHuit (OpMOO i BBOJY €JIEKTPOHHOI CKPUHBKHU Ta

MapoJro:

login

passweord

YBIATU

Puc. 8.8. Iatepdeiic popmu 11t BXOAY y CHCTEMY B POJIi aIMIHICTpaTOpa
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8.6. Telegram Bot

8.6.1. 3amyck Tesierpam-6oTa. Komanna «/start»

OTmxe, 3amycTUBIIM 0OTa i THM CaMHUM, BUKOHABIIIM KOMaHIy «/start», KOpUCTyBad

OTPUMYE HACTYITHE MTOBIJJOMJICHHS Ha €KpaHi:

/start

BitTaemo! Bu 3anyctnnu Haworo Tenerpam-botal [ns Toro, wob
nepernsHyTU CNMCOK KOMaHZA BBeAiTk 'Cnncok komarg', abo x
00epiTb Leil BapiaHT y MeHo!

CnnCcoK KOMaHpg, Mogii
MNogin MianwucanHi noaii
KaTeropii

Puc. 8.9. Komanna «/starty

I THM caMHM peecTpyeThCs HOBHI KopucTyBay y Tabmwuii TelegramUsers Haroi 6a3u

JAHUX.
Id Chatld Username FirstName LastName CreatedAt
2 DenVozniuk007  Den Voznyuk
* NULL NULL NULL NULL NULL NULL

Puc. 8.10. Tabauus TelegramUsers

8.6.2. Komanaa «Cnnucoxk KOMaHI»

Jlnst mepeBipkM Ipane3qaTHOCTI PelITH KOMaHJI MOKHA CKOPHUCTaTHCS KOMAaHOIO
«CnmCcoK KOMaHa», SKa B CBOIO Yepry HaJCHJIAE BIAMOBIAb Y BUIJISII1 OBIIOMJICHHS 13

CIHUCKOM BCIX JOCTYIMHUX KOPUCTYyBau€Bl KOMaH/I;
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Cnuncok KomMara 1309 7

Crnvcok KomaHz, - OTPUMaTK CrIMCOK BCiX KOMaH[,

MoAil - oTpUMaTK CNMCOK BCiX NOAJMA.

Mignucaxi nogii - oTpMMaTIKA CNWCK BCiX NOAIA Ha AKi BU NignuncaHi.
MNogis - oTpUMaTK iHPOPMALLiHO MPO KOHKPETHY MOoZito.

KaTeropii - oTpyMaTh CNWCoK BCix KaTeropii i nogin, axi
BiJHOCATBCA A0 HUX.

Puc. 8.11. Komanna «Crimcox KoMaHI»

8.6.3. IlepeBipka BBeIeHHsSI KOMAaH/]

Sk1110 5k BBeCTH OY/Ib-SIKUH TEKCT, 110 HE BIJMOBIA€ Ha3B1 OY/b-5AKO1 13 KOMaH]T
MepepaxoBaHUX BUIIE, TO B TAKOMY pa3i 00T HE pO3ITi3HAE IeH 3aUT 1 BIAMPABUTH IS

KOpPUCTYBa4a HACTYIHE NONEPEIKECHHS:

TecT 1415 w7

He mae Takoi komaHawn!

LLlo6 gizHaTWCa cnncok koMaHA BBeiTe "Crnuncok komaHa", abo

B1bepITh Lo KOMaHAy y MeHo 14:15

Puc. 8.12. Bignogias 60Ta Ha HEICHYIOYY KOMaHIY

8.6.4. Komanaa «Iloaii»

Komanna «Ilonii» BUBOIUTE ISl KOpHUCTYyBadya Ha €KpaH CIMCOK BCIX MOTIH:

Moail 1330

Very short description for online learning. |5.

JeTtanbHiwe

International rating
Very short description for international rating. (5.50

[eTanbHiwe

3aBaHTaXwuTu Lie

R —
T AT

Puc. 8.13. Komanna «Iloxaii»



77

OckUTbKY MO MOXe OyTH 6ararto i mo0 He BUBOAWTH iX BCI Biapasy, TO IS
[HOTO 3pO0JICHMI MeXaH13M mariHaiii. loro cyTe nomsrae y ToMmy, 110 mp1 HaTUCKaHHI
Ha KHOMKY «3aBaHTAKUTHU Ie» OOT BIANPABUTh HACTYNMHHUM CHUCOK MOMAIM 3 0asu

nanux. KinpkicTh moii, mo BUBOASTHCS € (iIKCOBAHOIO B CUCTEMI.

International rating

Very short description for international rating. 5.5

AeTanbHiwe g :: K- 0./
3aBaHTaXUTW Lue N g 2

Discussion of the Regulations ‘ = 8
We should discuss that, really!. i

JeTanbHiwie

Lecture by Rustem Ablyatif
You should come and listen to our lection. It tackles some

important information. Speaker is Rustem Ablyatif..

E——— - s s mp—yy >

JeTanvHiwe

3aBaHTaXwuTu LLe

Puc. 8.14. Knonka «3aBaHTaXUTH 1LIE)»
[Ticas HATHCKAHHS KHONKH «3aBaHTKUTH IIIe» OOT HAACHIAE KOPHCTYyBady

HACTYIHUI CIUCOK TOIH.

Konu 60T Hasicunae octaHH1M CIUCOK MOiH 13 3arajJbHOrO CIUCKY, TO B TAKOMY
pasi KHOMKA «3aBaHTAXKUTH I1I€» 3HUKAE, OCKIJILKH O1IbIIIe HE MA€ TO/I1H B 3aTAJIbHOMY

CIIUCKY 1 3aJIMIIAETHCS JINIIE KHOIKA ((I[CT&J'IBHiIHC»Z
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Master class about labor law
Online master class "TOP - 5 short stories in labor law for
educators".

[eTanbHiwe

Volunteer Front: on humanitarian assistance to internally
displaced persons

Very short description for volunteer front.

AeTanbHiwe
3aBaHTaXwuTu Wwe

Information front: about the post-truth era

Very short description for information front. 5.4

- >

[eTanbHiwe

N . =25 —

Puc. 8.15. Kinenp crivcky moii

8.6.5. Komanaa «Ilixnucani moaiin»

Komanna «Ilianucani mojii» BUBOIUTH IS KOPHCTYBava HA €KpaH CIHCOK BCiX
MOMiM Ha SKI MiJNMACAHUA KOPHUCTYBad. Y BHBEACHHI JTAaHOTO CITMCKY TaKOX

nependaveHa nariHais, ik 1 Ipy BUBEIEHH1 CIIMCKY BCI1X MOJIMI:

Mignucai noaii 1345

Very short description for online learning. 5.5

[eTanbHiwe

~ Discussion of the Regulations
We should discuss that, reallyl. ;5.5

[eTanbHiwe

3aBaHTaXuTu Lie

Information front: about the post-truth era
Very short description for information front. ;5.5

[eTanbHiwe

Puc. 8.16. Komanna «Ilignucani momii»
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8.6.6. Komanaa «Iloxist»

Komanna «Ilomis» BUBOIUTH JJIsi KOPUCTYyBada Ha €KpaH MOBIJOMIICHHS IIPO

BUOIp OyIb-KO1 O1T cepe/l HasIBHUX IS MTOAAIBIIONO NEPETIIsy:

Mogisn

BeeaiTb Ha3By Nogii, AKy baxaeTe nepernsiHyTV cepes cnucky
HasBHMUX Noaiii! Ans Toro, 1ob 03HaNoOMUTUCS i3 CMUCKOM 3i BCiMa
nogiamu BnbepiTb B MeHto BapiaHT 'Togii'!

Puc. 8.17. Komauma «Ilomis»

[Ticns Toro sik KopucTyBau BBiB kKomaHay «Iloxisy, Tenerpam-60T moBigoMIsie
Horo mpo Te, HI0 BIH MOXe 00patu OyAb-sKy MO0 cepel HasBHUX. i 1mboro
noTpiOHO, 1100 KOPUCTYBAY BBIB Y T0JI€ TEKCT Ta BIIMPABUB JIJIsl TeJIerpam-00Ta.
Sxmo kopucTyBau BBele OyAb-sSKU TEKCT 1 JKOJHA 13 MO HE MICTUTUME I[HOTO
TEKCTY Yy CBOEMY OIUCI, TO TeJerpam-00T BIJANPaBUTh Yy BIANOBIIb HACTyIHE

[IOB1IOMJICHHS

Mogis

BeeaiTb Ha3By noaii, iky baxaeTe nepernsHyT cepes cnvcky
HasiBHUX nogiia! insa Toro, Wob 03HaNnoMUTICS i3 CNNCKOM 3i BCiMa
nogismu Bubepite B MeHto BapiaHT 'Togii'!

Tekct

He mae Takol nogii, ska Mictuna 6 BBegeHWii Bamu TekcT!

Puc. 8.18. Bianosigb 00Ta Ha TEKCT, SIKUHM HE MICTUTD >KOHA IIOI1A

Sxmo & X04 OJHA 13 TOMIM y CBOEMY ONMHUCI MICTUTUME TEKCT, KWW BBIB
KOPHUCTYBay, TO B TAKOMY pa31 00T BIANPABUTH CIIUCOK MOAIH, sIKI MICTUTUMYTh B CO01
el TeKCT 3 KHoMKow «llianucatucsy mia KOKHOK MOJIEI0 13 IOr0 CIHUCKY, Ha sKi
KOPHCTYBay 1€ HE MIANUCAHUNA. SIKIIO KOPUCTYBay BXKE MIANUCAHUM Ha Oyab-sKy
MOJIiI0 13 I[LOTO CIIUCKY, TO B TaKOMY pasl TelerpaMm-00T BIAMPABUTHL KOPHUCTYBAUECBI

KOXHY TaKy MOII0 Ha €KpaH 13 KHOMKOI «Bigmucatucs.
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student 13.54

onli
Onwuc nogii: Dear students! for the next three weeks we need all
together (students and teachers) to unite so as not to lose precious
time of the second semester. Therefore an online learning will be
established.. 13:54

Bignucatucsa

International rating
Onwuc nogii: Congratulations, My name is Natalia, | deal with

international rankings and NaU"OA" membership in them. This
year, U - Multirank is conducting a survey among students majoring
in Computer Science. Please contribute to the high place of
NaU"OA" in this ranking by filling out a small survey. | pinned the
letter below. 13:54

Nignucatucs

Puc. 8.19. PesynbraT pobotn komanau «Ilomis»

8.6.7. IlinmucaHHs KOPUCTYBAYa HA NMOAiI0 TA BiANMUCAHHS

Ha moxiro «International rating» koprctyBad e He OyB MiAMHUCAHHNA, OTXKE, TIPU

HaTHCKaHHI Ha KHOIIKY «HiI[HPICEITI/ICH» BIH OTpHUMa€ HACTYITHC l'IOBi)_IOMJ'IeHHSI:

Bw ycniwHo nignuncanvca Ha nogito: 'International rating' 5.5

Puc. 8.20. BignmoBins Ha kHONIKY «IligmucaTucsy

[Ticnss oTpuMaHHS JaHOTO TOBITOMJICHHS KOPUCTYBad MiJMUCYETHCS HA IO
IIOJII0 1 BOHA aBTOMATUYHO JI00aBIISIETHCS B CIMCOK ITOMIH Ha fAKI MiJIMHACAHUN

KOPUCTYBA4:
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- BuycniwHo nignucanvica Ha nogito: 'International rating' (.55

A : Mignucani nogii -
@@; &y " A Al 1359 w2

Online Learning in NaU"OA" Starts
Very short description for online learning. 5.5

JeTtanbHiwe

Discussion of the Regulations
We should discuss that, reallyl. 5.4

[eTanbHilie

3aBaHTaXuTu Le

Information front: about the post-truth era
Very short description for information front. 5.4

[eTanbHiwe

International rating
Very short description for international rating. ;5.5¢

JeTanbHiwe Y Yz / T - Q

Puc. 8.21. Komanna «Ilignucani nomii»

Takox, m00 BHBECTH KOHKPETHY MOAII0, KOPUCTYBad MOXE HATUCHYTH Ha
KHONKY «JleTanpHilie» npy BUBEEHHI CIIUCKY BCIX MOAIM, a00 5K CIIUCKY MiAMNCAHUX
MOJIiH, 1 TenerpamM-00T BIAMPABUTH ITHO MO0 HAa €KpaH i KO 3HOBY X Taku Oyje
KkHormKa abo «Iliamucatucsy», K0 KOPUCTYBaY IIie He MiAMUCAHUI Ha 110 TI0JIi10, a00
«Bignucatucsy - KO M AIIUCaHUHN.

[I1o6 mepeBipuTH MpolLiec peaizailii ckacyBaHHS MiAMUCKA HEOOXiTHO BUBECTH
MOJIi0, SIKA € B CITUCKY IMOJiM HA SK1 MAMUCAaHUN KOPUCTYBAY, Ta HATUCHYTH KHOIIKY

«Bionucatucsay:

Information front: about the post-truth era

Onwc nogji: Ostroh Academy National University, within the
framework of the Humanitarian Support Fund of Ukrainian
Universities, is implementing a free training course "University
Support Community", which is a continuation and expansion of the
project "Psychological Support for Teachers and Tutors" launched
in March this year.. 14:01

Bignucatuca

Puc. 8.22. Pesynbrat pob6oTu KHONKY «/leTanpHimie»
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Bu Bignucanuca Big nogii: 'Information front: about the post-truth

era 14:03

Puc. 8.23. BignoBias Ha KHONIKY «BigmucaTucs

[Ticist oTpuMaHHS JaHOTO TOBIJIOMJICHHS KOPUCTYBay BIAMHUCYETHCS BiJ II€Q
moaii 1 BOHA aBTOMATUYHO BHUAAISETHCS 13 CHUCKY TOMIM HaA SKI IMAMACAHUNA

KOPHCTYBaY:

) Mignucani nogii 1405

4 A" SRS
Online Learning in NaU"OA" Starts
Very short description for online learning. |5

'~ Discussion of the Regulations
- We should discuss that, really!.

14:05

[eTanbHiwe

3aBaHTaXUTH Le

International rating

Very short description for international rating. ;.5

[eTanbHiwe

Puc. 8.24. Komanna «Ilignucani momiiny

Tenep, KO0 BUBECTH LI0 caMmy IOJII0 HAa €KpaH, TO KHOIKAa 3MIHUTBCS Ha
«IlinmucaTucs» 1, HATUCHYBILH ii, 3HOBY OyJle peali30BaHUi MPoLeC MIAMUCKH, TaK SIK

JaHO1 MOIii B CITUCKY MOAIM Ha sIKI MiAMACAaHUNA KOPUCTYBAY BXKE HE MaE:

e — - =

|

- Information front: about the post-truth era
. onuc nogii: Ostroh Academy National University, within the

- framework of the Humanitarian Support Fund of Ukrainian
Universities, is implementing a free training course "University
Support Community”, which is a continuation and expansion of the
project "Psychological Support for Teachers and Tutors" launched
in March this year.. 14:08

Puc. 8.25. BuBenenns noxii.Komanga «Kareropii»
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Jlnia Toro, mjo0 BUBECTH CIHMCOK BCIX JOCTYMHHUX KaTeropiil, moTpiOHO BBecTH, abo

oOpatu B MeHI0 KHOTIKY «Kareropiix»:

KaTerOpﬁ 13:15 W&

3aranbHoakaaeMiuHi
Mogaii, AKi BiAHOCATLCA A0 AAHOI KaTeropii:
Mepexig Ha OHN3MH HAaBYaHHA.

HacrynHi noaii

KapaHTuH
Mogaii, AKi BIiAHOCATLCA A0 AaHOI KaTeropii:
Mepexig Ha OHA3MH HAaBYaHHA. 13:15

Nekuii
Mogaii, AKi BIiAHOCATLCA A0 AaHOT KaTeropii:
Nekuyja Pyctema Abnatida. 13:15

HacrynHi noaii

Puc. 8.26. Komanna «Kareropii»

[Ticnst iporo 60T HAAINLIE IJIsT KOPUCTYBadya CIMCOK BCiX KaTEropii Ta MogisIMH,
AK1 BITHOCATBCS 10 KOKHOI 13 Kareropiid. OCKIIbKU MOAIM MOxe OyTH OaraTo, TO B
JTAHOMY BUTIAAKY JJIS 1X BUBEIICHHS peajli30BaHMM MEXaHI3M MariHaimii 3a sSIKUM TIiCIIs
HATUCKaHHS Ha KHOMNKY «HacTymHi mofii» I KOprUCcTyBada i TaHOK KaTETOPi€ro

M1JIBAHTAXUTHCSI HACTYITHUHN CIIUCOK MOT1M:

3aranbHoakaaeMiuHi
Mogail, AKi BiAHOCATLCA A0 AAHOT KaTeropii:

N { FRAr 0
B - - o ) b
MiXHapPOAHWA PEATUHT. =Y e i

MonepeaHi nogil HactynHi noaii

KapaHTtuH
Mogaii, AKi BiAHOCATLCA A0 AaHOT KaTeropii:
Mepexig Ha OHNAMH HAaBYaHHA.

Lt AD
LA

(A

Nexuii
Mogaii, AKi BiAHOCATLCA A0 AaHOT KaTeropii:

AAwiiin Merrasan ARnnaTid-
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Puc. 8.27. Pesynbrat pobotu kHonku «HacTtymHi moaii»

ITicnst 11borO, SIK MiIABAHTAKUBCS HOBHUM CIIHMCOK IOMIN, 3 ABIISETHCS IIE OJHA

kHonka «llomepemHi momii» 3a JAOMOMOTOI0 SIKOI MOYKHA TIOBEPHYTHCS JO

MOTNEPETHBOTO CIUCKY MOMAIH:

5 KapaHTKH

Mogail, Ak BigHOCATLCA Ao AaHOT KaTeropii:
| TMepexigHa oHNAAH HABYAHHA. 1395
| 3:15
| Nekuii

© Moaii, AKi BIAHOCATLCA A0 AaHOT KaTeropii:
[ Nekwia Pycrema ABnaTida. 131

Ln

Puc. 8.28. Pesynbrat pobotn kHOonKH «IlomepenHi momii»

ko K mpu HATUCKaHHI Ha KHOMKY «HactymHi mosii» Oyae migBaHTaXKeHHUN
OCTaHHIN CIUCOK MOJI{, IO BITHOCSTHCS 10 Kareropii, TO B TAKOMY BHUIIAJKy JaHa

KHOIIKa JId 3aBaAHTAXXCHHA HACTYIITHUX l'IO).IifI 3HHUKHE 1 3aJUIIMTLCS JINIIE BapiaHT

3aBaHTAKCHHS TOTIEPETHIX TIOIN:

Universal
Mogaii, AKi BIAHOCATLCA A0 AaHOI KaTeropii:

Information front: about the post-truth era. .-

MonepegHi noaji

NignucaTtca

Puc. 8.29. Kineup cnucky noaiit faHoi kareropii
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Takox BUKOpUCTaHHS TeJerpaM-00Ta mependavae miAMUCaHHS Ha KaTeTropiro.
[Ticns nHatuckanHs Ha KHOMKY «lligmucatucs» mix Oyap-IKOK KaTETropi€ro

KOPHCTYBaY IIAMUCYETHCS Ha BC1 MO/, K1 BIAHOCATHCS /10 JaHOT KaTeropii.

L7 FA— kO - i

Bu ycniwHo nignucanuca Ha kateropito: "Universal’

F== ]

Puc. 8.30. Ilianucka Ha KaTeropiro

[licns mporo BCl MOl 3 1€l Kareropii, Ha sKI Iie HE OyB MIANUCAHHUNA
KOPHUCTYBa4, J00aBIAIOTbCS B CIHMCOK MIANHWCAHUX NOMIA. TakuM YMHOM, NpHU
NOBTOPHOMY BUBEJEHHI KomaHau «Kareropii» miJl JaHOIO KaTeropi€ro, Ha sKy
KOPUCTYBau MiANuCyBaBcs, KHomka «llinnucatucs» 3MIHMTBCS Ha KHOIKY

«BignucaTtucsy», Tak Ik KOPUCTYBaY MIAMUCAHUMN HA BC1 MOIT 111€T KaTeropii.

X9 o% O , Kateropii
3aranbHoakaaeMiuHi
Mogaii, AKi BiAHOCATLCA A0 AAHOI KaTeropil: 0.
Mepexig Ha OHNAH HAaBYaHHA. L0

Puc. 8.31. Komanma «Kareropii»

8.7. BucHoBkH

[nTepdelic BeO 3acTOCYHKY Ta TejlerpaMm OOTY BIiJirpae 3HAYHy pOJb IS
KOPUCTyBada CUCTEeMHU. BiH BH3Hauae HACKIIbKU €(EKTUBHO CHCTEMa B3a€EMOJIIE 3
kopuctyBaueM. OCHOBHUMH WIJISIMA POOOTH HaJ 1HTpedeiicom Oynau JIOTIYHICTH Ta

IMpOCTOTA, IO HAAA€ KOPUCTYBAUYy YITKE MMOHATTS SIK KOpHUCTYBATHUCA CUCTCMOIO.
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BUCHOBOK

PesynbraToM pgaHoi poOOTHM € MporpamMHe 3a0€3MeUeHHs JJisi KEepyBaHHS
CHUCTEMOIO aHOHCIB Ta ITOI1i.

BuUKOpUCTOBYIOUM JaHUN 3aCTOCYHOK, KOPUCTYBau MOXKE BIJICIIAKOBYBATH
noaii. @iabTpyBaTH 111 MO/, MIAMUCYBATUCh HA HUX Ta OTPUMYBATH CHOBIIIEHHS MPO
HAOMMKEHHsI J1aTW TpoBeAeHHS mofli. Takok BiH Ma€ MOXIMBICTb MEperisaaTu
KaTeropii Mojii, a TaKOX MiMUCYBAaTUCh HA KaTErOpilo 3arajioMm.

AZMIHICTpaTOp LBOTO MPOTPAaMHOIO 3aCTOCYHKY Ma€ 3MOTY CTBOPIOBATH
Kareropii Ta nojli. Bin Moxke penaryBaTH 1Ll KaTeropii Ta moAii, 3SMiHIOBaTH iX OIUC,
JaTy TPOBENEHHS TOIo. MaTu 3MOry BUJAIATH iX, 3/IACHIOBATH IMONIIYK Ta
dinpTpamito. i BuleBKa3zaHUX i, aAMIHICTpAaTOpy CHUCTEMH TMOTPIOHO
aBTOpU3yBaTUCh B cucTeMi. Takok BIH Ma€e (QYHKUIOHAN [JIsI CTBOPEHHSA
aJMIHICTPATOPIB CUCTEMHU.

Jlis  CTBOpPEHHSI CEpBEpPHOI YACTHHHM IbOTO PIMIEHHS Oyl0 BUKOPUCTAHO
ASP.NET Core mnardopmy Big Microsoft, cucremy kepyBanHus 6a3zamu ganux MS
SQL. Jlns 3acTOCYHKY Tako Oyyio BHKOpUCTaHO Serilog — st JoryBaHHS TOJIii
cuctemMu, Swagger — A HamMCaHHA MPHUKIATHOTO MPOTPaMHOTO 1HTEpdeicy,
Automapper — ais oprasizailii TOTOKY JaHHX B CUCTEMI Ha PiBHI MIapy AOCTYIY J0
nanux, Entity Framework Core ans opranizaniii mapy 10CTymy 10 JaHHX.

OcHoBo10 maTHOPMOIO AJ1sI PO3POOKH KIIIEHTCHKOI YacTUHU Oyria 610110TeKa Ha
OCHOB1 MOBH TiporpamyBaHHs JavaScript — React JS. OcHoBHUM KpuTEpieM BHOOPY
miei  O010J10TeKW CclIyryBaja IIBHJKICTD Ta TMPOCTOTAa PO3POOKM 1 Jierka
MacmTaboBaHiCTh TpoekTy. OcHOBHOIO inmeer0 React JS € kKoMmoHeHTH, sKi
PENPE3eHTYIOTh OJIOKH HAIIIOTO MPOEKTY. 3 METOI0 KePyBaHHS Ta BiJICTEKEHHS CTaHIB
KOMITOHEHTIB OyJIM BUKOPHUCTAH1 XYKH — CIlelialibHI (PYHKIIII.

Jlst po3poOku iHTepdeiicy OyI0 BUKOPUCTAHO JBA IHCTPYMEHTH — TpadiuHmii
penaxtop Adobe XD, sikuil 103BOJUB CTBOPUTHU MOTEPEIHI MAKETH BEO 3aCTOCYHKY Ta
MUI — 6i6mioTeka CTWJIIB, IO HAJa€ KOPUCTyBayaM €JEMEHTH 3 TONepeaHIMU

CTHJIIMH, SIKI MO>KHA 3MiHUTA. OCHOBHMMHU LIJISIMHU TpHU po3poOii iHTepdeiicy Oynu
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MIPOCTOTA Ta 3PO3yMUTICTh.

Opranizaritisi CHCTEMH CIIOBIIIICHB OyJia 3/11iICHEHA 3a IOTTOMOT 00 BUKOPUCTAHHS
0ota 1151 MeceHpkepa Telegram ta 010ai0TeKkH U1 IJIaHYBaHHS 3aBJaHb Y (POHOBOMY
pexxumi Hangfire. lns po3poOku 6ota Oyiio Bukopuctano 6idmiorexy Telegram.Bot
st mnatdopmu Net. OTpumaBiM nmocuiaHHsS Ha 0oTa Ta aKTUBYBAaBIIM HOTO,
KOPHCTYBa4 Ma€ 3MOTY MEperyisiaTd MOfll, IMIyKaTH iX Ta MIANUCYBaTHUCh HA HUX.
Taxosx BiH Mae 3MOTy MeperisaaTu KaTeropii Ta moiii, o BXOAATh 0 I1i€] KaTeropii

KopuctyBauamu 1aHOT CUCTEMU MOXKYTh OYTH CTYJICHTH Ta BUKJIa/ladl, a TAKOX
HEMOB’S3aHl 13 YHIBEPCUTETOM KOPUCTYBadl, 110 MOXYTh OYTH 3alllKaBJICHI B
IIPOBEJICHHI PI3HOMAHITHUX MOMIA Ta 1HGOPMYBAaHHI TPO HUX IMEBHOI IIHOBOI
ayJIuTOPii KOPUCTYBAYIB.

Jnst  po3poOKM  JAHOTO  MPOTPAMHOTO  3aCTOCYHKY  OyJjio  3A1HCHEHO
MOPIBHSUTHHUM aHai3 13 ICHYI0UOI0 CHCTEMOIO.

Cucrema mae mepeBard y BUIJISIII Cy4acHOrO 1HTEpQEiCy, CIOBIIIEHHS PO

HaOIMKEHHS TTOI1T Yepe3 COllaIbHY MEPExKY.
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IGenericRepository.cs:

using Microsoft.EntityFrameworkCore.Query;
using Notifications.DAL.Models;

using System;

using System.Collections.Generic;

using System.Ling;

using System.Ling.Expressions;

using System.Threading.Tasks;

using X.PagedList;

namespace Notifications.BL.IRepository
{
public interface IGenericRepository<T> where T : class
{
Task<IList<T>> GetAll (
Expression<Func<T, bool>> expression = null,
Func<IQueryable<T>, IOrderedQueryable<T>> orderBy = null,
List<string> includes = null
)
Task<IPagedList<T>> GetAll (RequestParams requestParams, List<string> includes
= null);
Task<T> Get (Expression<Func<T, bool>> expression, List<string> includes =
null);
Task<T> GetFirstOrDefault (Expression<Func<T, bool>> selector,
Expression<Func<T, bool>> predicate = null,
Func<IQueryable<T>, IOrderedQueryable<T>>
orderBy = null,
Func<IQueryable<T>,
IIncludableQueryable<T, object>> include = null);

public Task<IList<T>> GetAllHere (Expression<Func<T, bool>> selector = null,
Expression<Func<T, bool>> predicate = null,
Func<IQueryable<T>, IOrderedQueryable<T>>
orderBy = null,
Func<IQueryable<T>,
IIncludableQueryable<T, object>> include = null);
bool Exists (object primaryKey);
Task Insert (T entity);
Task InsertRange (IEnumerable<T> entities);
Task Delete(long id);
void DeleteRange (IEnumerable<T> entities);
void Update (T entity);

IUnitOfWork.cs

using Notifications.DAL.Models;
using System;
using System.Threading.Tasks;

namespace Notifications.BL.IRepository
{
public interface IUnitOfWork : IDisposable
{
IGenericRepository<Category> Categories { get; }
IGenericRepository<Event> Events { get; }
IGenericRepository<NotificationType> NotificationTypes { get; }
IGenericRepository<EventCategory> EventCategories { get; }
IGenericRepository<NotificationTypeSubscription>
NotificationTypeSubscriptions { get; }
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IGenericRepository<Subscription> Subscriptions { get; }
IGenericRepository<SubscriptionEvent> SubscriptionEvents { get; }
IGenericRepository<ApplicationUser> Users { get; }

Task Save();

GenericRepository.cs:

using
using
using
using
using
using
using
using
using
using

Microsoft.EntityFrameworkCore;
Microsoft.EntityFrameworkCore.Query;
Notifications.BL.IRepository;
Notifications.DAL.Models;

System;

System.Collections.Generic;
System.Ling;
System.Ling.Expressions;
System.Threading.Tasks;

X.PagedList;

namespace Notifications.BL.Repository

{

public class GenericRepository<T> : IGenericRepository<T> where T : class

{

readonly NotificationsContext context;
readonly DbSet<T> db;
public GenericRepository (NotificationsContext context)
{
this.context = context;
this.db = this.context.Set<T>();
}
public async Task Delete(long id)
{
var entity = await db.FindAsync (id);
db.Remove (entity) ;

public void DeleteRange (IEnumerable<T> entities)
{

db.RemoveRange (entities);

public async Task<T> Get (Expression<Func<T, bool>> expression, List<string>

includes = null)

{
IQueryable<T> query = db;
if (includes != null)

{

foreach (var includeProperty in includes)
{

query = query.Include (includeProperty) ;

return await query.AsNoTracking () .FirstOrDefaultAsync (expression) ;

public async Task<T> GetFirstOrDefault (Expression<Func<T, bool>> selector,
Expression<Func<T, bool>> predicate = null,
Func<IQueryable<T>, IOrderedQueryable<T>>

orderBy = null,

Func<IQueryable<T>,

IIncludableQueryable<T, object>> include = null)

{



}
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IQueryable<T> query = db;
if (include != null)
{

query = include (query) ;

if (predicate != null)

query = query.Where (predicate);

if (orderBy != null)

query = orderBy (query) ;
}

return await query.AsNoTracking() .FirstOrDefaultAsync (selector);

public async Task<IList<T>> GetAllHere (Expression<Func<T, bool>> selector,

orderBy =

Expression<Func<T, bool>> predicate = null,
Func<IQueryable<T>, IOrderedQueryable<T>>

null,

Func<IQueryable<T>,

IIncludableQueryable<T, object>> include = null)

{

}

IQueryable<T> query = db;
if (include != null)

{

query = include (query) ;

if (predicate != null)

query = query.Where (predicate);

if (orderBy != null)

query = orderBy (query) ;

if (selector != null)

return await query.AsNoTracking () .Where (selector) .ToListAsync () ;

}

return await query.AsNoTracking () .ToListAsync/() ;

public async Task<IList<T>> GetAll (Expression<Func<T, bool>> expression =
null, Func<IQueryable<T>, IOrderedQueryable<T>> orderBy = null, List<string> includes

= null)
{

IQueryable<T> query = db;

if (expression != null)
{
query = query.Where (expression) ;

}

if (includes != null)
{
foreach (var includeProperty in includes)

{
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query = query.Include (includeProperty) ;

}

if (orderBy != null)
{

query = orderBy (query) ;
}

return await query.AsNoTracking () .ToListAsync () ;

}

public async Task<IPagedList<T>> GetAll (RequestParams requestParams,
List<string> includes = null)

{
IQueryable<T> query = db;

if (includes != null)

{

foreach (var includeProperty in includes)

{

query = query.Include (includeProperty) ;
}

return await
query.AsNoTracking () . ToPagedListAsync (requestParams.PageNumber,
requestParams.PageSize) ;

}

public bool Exists(object primaryKey)
{

return db.Find(primaryKey) == null ? false : true;

}

public async Task Insert (T entity)
{

await db.AddAsync(entity);
}

public async Task InsertRange (IEnumerable<T> entities)
{

await db.AddRangeAsync(entities);
}

public void Update (T entity)
{
db.Attach (entity);
context.Entry(entity) .State = EntityState.Modified;

UnitOfWork.cs:

using Notifications.BL.IRepository;
using Notifications.DAL.Models;
using System;

using System.Threading.Tasks;

namespace Notifications.BL.Repository

{
public class UnitOfWork : IUnitOfWork

{

readonly NotificationsContext context;
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IGenericRepository<Category> categories;

IGenericRepository<Event> events;

IGenericRepository<EventCategory> eventCategories;

IGenericRepository<NotificationType> notificationTypes;

IGenericRepository<NotificationTypeSubscription>
notificationTypeSubscriptions;

IGenericRepository<Subscription> subscriptions;

IGenericRepository<SubscriptionEvent> subscriptionEvents;

IGenericRepository<ApplicationUser> users;

public UnitOfWork (NotificationsContext context)

{

this.context = context;

}

public IGenericRepository<Category> Categories => categories ??=  new
GenericRepository<Category> (context) ;

public IGenericRepository<Event> Events => events ?7= new
GenericRepository<Event> (context) ;

public IGenericRepository<EventCategory> EventCategories => eventCategories
??= new GenericRepository<EventCategory> (context);

public IGenericRepository<NotificationType> NotificationTypes =>
notificationTypes ??= new GenericRepository<NotificationType> (context) ;

public IGenericRepository<NotificationTypeSubscription>
NotificationTypeSubscriptions => notificationTypeSubscriptions ?7= new
GenericRepository<NotificationTypeSubscription> (context) ;

public IGenericRepository<Subscription> Subscriptions => subscriptions ??= new
GenericRepository<Subscription> (context) ;

public IGenericRepository<SubscriptionEvent> SubscriptionEvents =>
subscriptionEvents ??= new GenericRepository<SubscriptionEvent> (context);

public IGenericRepository<ApplicationUser> Users => users ?7= new
GenericRepository<ApplicationUser> (context) ;

public void Dispose ()

{
context.Dispose(); // Dispose of all the memory context was using
GC.SuppressFinalize (this);

public async Task Save ()

{

await context.SaveChangesAsync () ;
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by SMARTBE AR

NotificationsApi @ <

Iswaggerivi/swaggerjson

Authorize @

Account =
. fapifAccount/Register AV ﬂ
- fapifAccount/Login N ﬂ
- fapifAccount/google-login hvd ﬂ

GET fapif/Account/google-response AV ﬂ
- /api/Account/RefreshToken N ﬂ

Category ~

GET /api/Category N

POST fapi/Category AV

L
-

ET JfapifCategory/{id} A

| HE RN SR

Japi/Category/{id} A
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/api/Category/{id} v B
Japi/Category/GetCategoryEvents/{id} ' ﬁ
fapi/Category/Subscribe/{id}/{userId} ' ﬁ
fapi/Category/Unsubscribe/{id}/{userId} ' ﬁ
Event N
/api/Event v B
/api/Event v B
/api/Event/{id} v B
m /api/Event/{id} v B
/api/Event/{EventId} v B
/api/Event/{EventId}/{Categoryld} N ﬁ
/api/Event/GetUsers/{EventId} N a
Japi/Event/AddCategories/{EventId} N ﬁ
fapi/Event/{EventId}/{TelegramId} v B
/api/Event/{EventId}/{TelegramId} ~ i
/api/Event/Telegram/{TelegramId} v B
/api/Event/Search N ﬂ
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/api/Event/Filter v B
/api/Event/Order h ﬁ
fapi/Event/CreatelWithCategories N ﬁ
Notification ~
fapi/Notification/fire-and-forget ' i
fapi/Notification/delayed A ﬁ
/api/Notification/recurring N ﬂ
fapi/Notification/continuations ' ﬁ
fapi/Notification/recurring-notification ' i
/api/Notification/schedule-notification A ﬁ




POST /api/Category/Subscribe/{id}/{userld}

GET /api/Category/Unsubscribe/{id}/{userId}
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v om

v o

|

e

Event
GET fapi/Event
[ POST fapi/Event
Parameters

No parameters

Request body

Example Value Schema

"title": "string",
"shortDesc™: "

"location™: “string”

Responses
Code Description
201

Success
400

Bad Request

application/json-patch+json ~ ]

Links

No links

Nao links
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AccountController.cs:

using
using
using
using
using
using
using
using
using

AutoMapper;

Microsoft
Microsoft
Microsoft
Microsoft
Microsoft
Microsoft
Microsoft
Microsoft.

.AspNetCore.
.AspNetCore.
.AspNetCore.
.AspNetCore.
.AspNetCore.
.AspNetCore.
.AspNetCore.
Extensions.

Authentication;
Authentication.Cookies;
Authentication.Google;
Authorization;

Http;

Identity;

Mvc;

Logging;

using
using
using
using
using
using

Notifications.BL.Services;
Notifications.DAL.Models;
Notifications.DTO.DTOs;
System;

System.Ling;
System.Threading.Tasks;

namespace Notifications.Api.Controllers
{
[AllowAnonymous]
[Route ("api/[controller]")]
[ApiController]
public class AccountController ControllerBase
{
readonly UserManager<ApplicationUser> userManager;
readonly ILogger<AccountController> logger;
readonly IMapper mapper;
readonly IAuthManager authManager;
public AccountController (
UserManager<ApplicationUser> userManager,
ILogger<AccountController> logger,
IMapper mapper, IAuthManager authManager)
this =
this
this
this

.userManager
.logger logger;
.mapper mapper;
.authManager authManager;

userManager;

[HttpPost]
[Route ("Register")]
[ProducesResponseType (StatusCodes.Status2000K) ]
[ProducesResponseType (StatusCodes.Status500InternalServerError) ]
public async Task<IActionResult> Register ([FromBody] UserDTO userDTO)
{
logger.LogInformation ($"Registration Attempt for {userDTO.Email}");
if (!ModelState.IsValid)
{
return BadRequest (ModelState);

try

var user mapper.Map<ApplicationUser> (userDTO) ;
user.UserName userDTO.Email;
var result await userManager.CreateAsync (user,

userDTO.Password) ;

if
{

foreach

{

(!'result.Succeeded)

(var error in result.Errors) // possibly sensitive error info

ModelState.AddModelError (error.Code, error.Description);

}
return BadRequest (ModelState);
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if (userDTO.Email.Equals("mykola.kalinichenko@oa.edu.ua"))
{
await userManager.AddToRoleAsync (user, "Admin" );
return Accepted();

}

await userManager.AddToRolesAsync (user, userDTO.Roles);
return Accepted();
}
catch (Exception ex)
{
logger.LogError (ex, $"Something Went Wrong in the {nameof (Register)}");

return Problem($"Something Went Wrong in the {nameof (Register)}", st
atusCode: 500);

}

[HttpPost]
[Route ("Login™") ]
public async Task<IActionResult> Login ([FromBody] LoginUserDTO userDTO)
{

logger.LogInformation ($"Login Attempt for {userDTO.Email}");

if (!'ModelState.IsValid)

{

return BadRequest (ModelState);
}

try
{
if (lawait authManager.ValidateUser (userDTO))
{
return Unauthorized();
}
return Accepted(new { Token = await authManager.CreateToken() });

}
catch (Exception ex)
{
logger.LogError (ex, $"Something Went Wrong in the {nameof (Login)}");

return Problem($"Something Went Wrong in the {nameof (Login)}", statu
sCode: 500);

}

[HttpGet ("google-login") ]
public IActionResult GoogleLogin ()
{

var props = new AuthenticationProperties { RedirectUri = Url.Action ("Goo
gleResponse", "Account") };

return Challenge (props, GoogleDefaults.AuthenticationScheme) ;

}

[HttpGet ("google-response") ]
public async Task<IActionResult> GoogleResponse ()
{

var result = await HttpContext.AuthenticateAsync (CookieAuthenticationDef
aults.AuthenticationScheme) ;

var claims = result.Principal.Identities.FirstOrDefault ()
.Claims.Select (claim => new
{
claim.Issuer,
claim.OriginalIssuer,
claim.Type,
claim.Value,
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1)

return Accepted(claims);
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Mapperlnitializer.cs:

using AutoMapper;
using Notifications.DAL.Models;
using Notifications.DTO.DTOs;

namespace Notifications.DTO.Configurations

{

public class MapperInitializer : Profile
{
public MapperInitializer ()
{
CreateMap<Category, CategoryDTO> () .ReverseMap()
CreateMap<Category, CreateCategoryDTO> () .ReverseMap ()
CreateMap<Event, EventDTO> () .ReverseMap () ;
CreateMap<Event, CreateEventDTO> () .ReverseMap();

CreateMap<NotificationType, NotificationTypeDTO> () .ReverseMap () ;
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CreateMap<NotificationType, CreateNotificationTypeDTO> () .ReverseMap() ;

CreateMap<ApplicationUser, UserDTO> () .ReverseMap() ;



