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Ilepesiik yMOBHMX MO3HAYEHD
— 0a3a JaHuX;
— cHUCTeMa KepyBaHHS 0a3aMu JaHUX;
— Mmojienb Entity-Relationship (Mozienb «CyTHICTB-3B'SI30K»);
— Domain-driven design (ITlpeaMeTHO-0Opi€HTOBaHE MPOCKTYBAHHS);
— Entity-Framework;
— Inversion of Control 10C;
— Amazon Web Services;

— MpaBWIa IOPOKHBOTO PYXY.
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AHoTALIfA
KypcoBa pob6ora Popninoi T. JI. Ha Temy “Po3poOka BeOG-caiiTy s
MiATOTOBKU BOIIiB 3 BuKopuctanusmM HTMLS Web Workers™, 146 c., 1 Ta6i., 38

puc., 15 mxepen, 3 101aTKH.

O0’ekTOM AOCHIKEHHSI € BE0-CHCTEMHM, SIKI MPOMOHYIOTh MaTeplanu i
HiATOTOBKY YKPaiHCHKUX BOJIIB 710 3/1a4i €K3aMEeHY Ha OTPHUMAaHHS [IPaBa KepyBaHHS

TPAHCIIOPTHUM 3aCO0O0M.
Metoro poOOTH € CTBOpPEHHS 1H(POPMAILIHOI BEO-CUCTEMH 3 HEOOX1AHOIO
1H(OopMalIi€ro st ATOTOBKY BO/IIIB.
CtBOpeHMI TPOrpaMHMM MPOYKT MICTUTh TaKl CKJIJIOBI:
— 0azy maHux 3 HEoOX1THO 1H(HOPMAITIETO;
— cepBep A1t 0OpoOKH 3aMuTIB;
— BeO-caiT /It pOOOTH 3 KIIIEHTOM.

Jlist nemoHcTpauii poOOTH CUCTEMHU CTBOPEHO BeO-calT “CaiTiiodop”, AKHii
MICTUTh JIOCTOBIPHHMM MaTepiall 3 TPaBWI JIOPOKHBOTO PYyXy Ta TECTH 3

eK3aMeHaIIiHUX OLIETIB.
B pesynbrari BUKOHaHHS poOOTH OyJiM JOCTIIKEHI TEOPETUYHI OCHOBU Ta
OPUKIaAHI MIAXOAW [0 peaii3alii MpoLecy CTBOPEHHS Be0-3aCTOCYBaHb Ta

BUKOPHUCTAHHS 3aC001B MMapajeIbHOTO MPOrpaMyBaHHs Ha CTOPOHI KITI€HTA.

NET, ASP.NET CORE, C#, DDD, DATABASE, MYSQL, ENTITY
FRAMEWORK, CLIENT-SERVER, WEB, JAVASCRIPT, VUE.JS, HTML5
WEB WORKERS
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Beryn

AKTyanbpHICTh TaHOI pOOOTH TOJISITAE B TOMY, III0 B Cy4aCHOMY CBITI YK€
MOIIMPEHEe BHUKOPUCTAHHS IHTEPHET pecypciB s HaBuaHHA. lle mae Benmuky
KUTBKICTh IIEpEBAr: IOCTYII 10 JaHUX y OyIb-sKU 3py4YHHil Yac 1 3 OyAb-IKOi TOUKU
CBITY, MOXJIUBICTh 3a/laBaTH MUTAHHS IIHUPOKIA ayJIUTOpii KOPUCTYBaAdiB TOIIO.
BuBueHHS TpaBUJ JAOPOXKHBOTO PyXy HE € BUKIIOYCHHSIM. AJE TiABUIICHHS
JOCTYMHOCTI TPU3BOJUTH A0 TMOSIBU HHU3KU MPOOJIeM, OJHA 3 SKHX — II€ BEIUKE
HaBaHTa)XCHHS Ha pecypcu. ToMy TaKoX aKTyaJIbHUM € MOIIYK IUISIXiB i ABUIICHHS
e(EeKTUBHOCTI BUKOPHUCTAHSI IHTEPHET PECYPCIB B YMOBAX BEIMKOIO HABAHTAKEHHSI.

OmHUM 13 TaKUX MIJISAX1B € BAKOPUCTAHHS TIOTOKIB.

MeTtoro pobOTH € OTpuUMaHHS TOTOBOI iH(OpMAIHOI BeO-cUCTEMH IS
NIJrOTOBKM BOJIiB, sika Oyjae e(eKTUBHO MpalioBaTH B YMOBAaX BHCOKOTO

HABAHTAKEHHS 3aBISKH ACHHXPOHHOMY BUKIIMKY JIEIKUX (DYHKIIIH.

O0’eKTOM JOCIHIDKEHHS € BeO-CUCTEMH OpraHizaiii, sKi OPOIMOHVIOTH
5

TIOCITYTH 3 HaBYaHHs BOJI1B, Ta TexHojoris HTML5 Web Workers.
OOpani HACTYITHI METOJIA JTOCI1I>KCHHSI:

- CTIOCTEPEKEHHS — BUBYCHHS IMOCTYT OpraHi3aIlii 3 maroToBKU BOIIB 1

MPUKJIAAIB 3aCTOCYBaHHS 0arato MOTOYHOTO MPOTPaMyBaHHS Ha CTOPOHI KITIEHTA;
— aHai3 — po30UTTS AOCTIIKYBaHOTO 00’ €KTa HA YaCTHHHU.

Cepen mxepeln T0CHiKeHHI MOYKHA BUIUIMTH TaKl OCHOBHI:
— BeO-caiitu opranizaiiii «\Vodiy.ua» i «Greenwayy;

- elneKTpoHi crarti 3 Marepiamamu no HTMLS Web Workers:
«OcHoBHbIe cBeneHns 00 oObekTtax Web Workery, «Kak pabortaer JavaScript:

co3nanue 01oxkoB Web Workers + 5 nmpuMepoB, Kak UX UCIIOJIb30BAThY;
- BeO-caiiT 3 HaBuanbHUM MaTepianioM 1o .NET «Metanit.com»

CtBOpeHu# NporpaMHui MPOAYKT Oye MICTUTH TaKi CKIA0BI:

- 0a3y aHuX 3 HEOOX1JHOO 1H(OPMAILIIETD;
- cepBep AJist 0OpoOKH 3aMuTiB;
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- BeO-callT 1yt poOOTH 3 KIIIEHTOM.

Pesynbrar pobotu cuctemu ta Bukopuctanus HTMLS5 Web Workers Oyne
JIEMOHCTPYBAaTUCh Ha BeO-CaliTi BUraJlaHoOi opraHizamii JJisi MiJITOTOBKU BOJIIiB

«Caitnodopy». CaliT Oysie MicTUTH AOCTOBIpHY 1HpopMmartiito 3 TTJIP.

Buxonanust manoi poOoTH 3adinae Taki mpoOJieMH CIEHiaibHOCTI, SIK BeO-
nporpamyBaHHsi, iHTerpamis 3 CKBJl 1 cxoBuilamMu [JaHMX, 3aCTOCYBaHHS
PO3MOIIECHOT apXITEKTYpPH MPOrPAMHOTO 3a0€3MEUEeHHS, CTBOPEHHS 3pO3YMIUINX 1
OPOCTUX  KOPUCTYBALIbKUX  1HTEp(ENCiB, BUKOPUCTaHHS 0araTOMOTOYHOTO
porpaMmyBaHHs y po3po0ill BeO-CalTiB.

[lin yac po3poOku mpoekTy OyJ0 BHKOPUCTAHO TaKe MPOrpaMmHe
3a0€e3MeUeHHS:

- MOBH TiporpamyBaHHs JavaScript 1 C#;

— cepenoBuiia po3podku WebStorm, VisualStudio;

- atgopma uist ctBopenns cepepy — ASP.NET Core;

- bperiMBopk Vue.js;

- npoayktd MySQL niis B3aemonii 3 623010 qaHuX;

- xMapHi npoBaiiaepu AWS ta Heroku.

PoGota ckmamaeTbes 31 BCTYIy, YOTHPHOX OCHOBHHX PO3MUTIB, BHCHOBKY,

CIIMCKY BUKOPHCTAHMX JKEPEN Ta JIOJATKIB.
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1. Anani3 npeametHoi obJacri. [loctanoBka 3aBaHHsI KypPCcOBOI po00oTH
1.1. AmHaxi3 cy4yacHOro cTaHy NMTAHHA Ta OOIPYHTYBAHHSI TeMHU
VYcmix 31a4i eK3aMeHiB Ha MPaBO KePyBaTH TPAHCIIOPTHUM 3aCO00M 3aJI€KHUTh
BiJl pIBHS MIJATOTOBKU MailOyTHROTO BOAisA. [IpaBuna nopoxkaworo pyxy (I1IP) ta
NMUTAaHHS B €K3aMEHaIllHUX Ol71eTaX MOCTIMHO 3MIHIOIOTHCS 1 KOHTPOJIOBATU iX
aKTyaJbHICTh y JAPYKOBAHOMY BHIJISIAI JIOBOJI CKJIAAHO. 3 PO3BUTKOM Ta
PO3MOBCIOIKEHHSAM 1HTEPHETY JOCTYI JI0 aKTyalbHOi iH(pOpMallii nepectaB 0yTu
npobiemoro. Ha crorogHi cTBOopeHHs BeO-CailTy 3 KOPUCHUMHU MaTepiajlaMu s
BOJIIB JIOMOMOXE TMIArOTYBAaTUCh 10 €K3aMEHIB YYHSM aBTOIIKUI, a TaKOoX

MOKPAIIUTh 3HAHHS BXKE OyBAJINX BOJIIB.
J10 OCHOBHMX CKJIAJOBUX CAWTy 3 MiITOTOBKH BOJIIiB MOYKHA BiJTHECTH:
- MpaBuia JOPOKHBOTO PYXY;
— Tectu 3a Temamu 11/1P;
- TECTH 3a OLJIETAMU;
- iHpopMarllis mpo akTyanbHi mrpadu 3a nopymenss [1J[P.
Jlns aBroMartm3aliii MpOBEJACHHS TECTyBaHHS KOPHUCTyBauda IependadeHuid

1HTEpPEIC 3 MOKITUBICTIO 00pATH TECT 3a KATEropi€l0, CIIIKYBaTH 32 4acoM, IKUI

3aJIMIIIMBCSA HA CKIIAJIaHHS €K3aMEeHY, a TAKOXK BUB1J pe3yiIbTaTy TeCTyBaHHS.

Cucrema 103BOJIUTH MOJEPATOPAM CAWTy HAJaBaTH AOCTYN IO aKTyaJlbHOI
iHdopmarrii 3 [TJIP Ta KoHCYIBTYBaTH KOPUCTYBAYIB 11010 HE3PO3yMIJIUX MUTAHb Y

TCCTax.

1.2. Orasja icHYylOUMX aHAJIOTIB Po3po0KH
Ha cboroiHi icHy€ 10BOJI1 6araTo CUCTEM, SIK1 IPOMOHYOTh Matepianu 3 I1J[P.
Cepen HUX B SIKOCTI aHAJOTIB CTBOPIOBAHOI CHCTEMHU OOpAaHO Ta MPOAHATI30BAHO

HaKOLIBII MOMYJISPHI YKpaiHChKi BeO-caiitu: «\Vodiy.ua», «Greenway».

«Vodiy.ua» — HaHOUIbII TOMYyJSAPHUNA pECypc Ui MiATOTOBKH BOJIIB B

VYkpainu. OkpiM MaTepianiB Uisl TIATOTOBKH, BIH MPOIOHYE HAaBYaHHS y BIACHIN
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aBTOIKOJI. Takox HasgBHe 3actocyBaHHA s Android 10S. Inrepdelic rosoBHO1

CTOpPIHKHU BeO-caiTy 300pakenuii Ha puc. 1.1.

= == |I0DIY.™ I |

Tect a NAP OxnaiH 3act ns Android 1a IO
~ 2 nar oo TN - =
R Tecr a MNP oxnaity, gonoMoke nigroTysatucs o lonuty 1a « TECTH Yei odiuiviki nutanka 2021 3 NOACHEHHAMMU, KOMEHTAP! Ta
-y d
epesipuTH 3HanHs 3 Npasun AopokHbLOro pyxy. MNosHa 202 imlocTpauii Ao MAP, npasosuil noMivHuK, nepenix wrpadis
BlanosiaHicTs odiuiitomy icnuty y 2021 poui - ‘ =

bOIO PYX 3 a8
X A Hawag
~
NAP Yx LEK NOLWYKY, KAPTUHKAMU A0POXKHIX s "B" y Kuesi. Tyt Bu MmoxeTe nepernsHyTi
‘ 3HaKIB, OPOKHBOT POIMITKM, CHCTEMOIO NEPEXPECHIX NOCUNaHSL Ta iHchopm

HOPMALLIO NPO aBTOWKONY, NPOMMTaTH Biaryku abo sanuumtn
niaKasok caif

1 Tabnuus wipadis 3a nopywenHs MOP 1a peksiant ana ix Ryl S | ompusste-docmym o oo
6y pachis 3a eHHS a peksianth ans T 2
: Py pe QyHKuionany caimy | MOBinsHUX IBCMOCyHKiE

CNNaTM ANR  ycix periokis YKpaikw, 3aKOHOAABCTBO ANS

HOPMANYHOID 3aXUCTY BOMIA

Hawi iHcTpykTOopU

. Blirop Oner Y Omupo B Onexcannp
> Nasnosuy OnexcaHaposuy Blkroposuy Naanosuy
Daewoo Lanos n Volkswagen Polo '@ Daewoo Lanos \a Volkswataty Golf >
-—— 17 - 27 — 13 9

/\

Pucynok 1.1 - Intepdeiic caiity «Vodiy.ua»

Be6-caiiT «Vodiy.ua» Mae Taki MO3UTHBHI CTOPOHHU:
- aktyanbH1 [1/IP;
- Tabmuis wrpadis 3 nopyuenss [1J[P;
- B1JICOYPOKHU;
- peecTpallisi Ha CaiiTi,
- TECTHU 3a TEMaMU Ta OlJIeTaMu;
- 30epeKeHHS TIPOrpecy;

- MOJKJIMBICTB 3aJ1aTHU MMUTAHHA 110 TCCTY.

Ane He 3BaKar4M Ha BEJIMKY KIJTBKICTH MEpeBar, TaKOX y JIaHOTO 3aco0y HasBHI

TaKl HEOIIKH:

- HE 3py4YHE MEHIO (PUIbTPALii;

- 0araTo KOPUCHOI'0 Matepiangy JOCTYIHO JIMILE JUIsl IPEMIYM aKayHTIB,;

- KOPHUCTYBa4l HE MOXYTh BIATOBIIaTH Ha KOMEHTapI;

— 3a0araTo pexjiaMy BIACHOT MPOIYKITIi.
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OxpeMy yBary MOXHa 3BEpHYTH Ha Au3aiiH BeO-cailTy. OCHOBHI KOJIbOPU —
cipuit Ta 6unmmit. JIjis BunisIeHHs 1HpopMaIllli BAKOPUCTOBYIOTHCS BIJITIHKA CUHBOTO
KobOpiB. Uepe3 KOJIbOpOBY TaMMy CAMT BHUIJISIIA€ MPOCTO 1 HE MPHUBEPTAE yBary.
Cropiakn MicTaTh 3abaraTo 3aiiBoi iHdoOpMarii, Takoi SK peKjIama pecypciB
oprasi3zaiiii Ta J01aTKOB1 MEHIO.

«Greenway» — mo3ilioHye cebe K €quHuN OQIIIHHAN pecype 3 TeCTaMH
[TIP. Sx 1 momepenHiii pecypc mae cBoro apTomikoiy. Ha puc. 1.2 mHaBeneHo
300pa’K€HHS TOJIOBHOI CTOPHKH IIHOTO CAMTY.

MuTaHHs 40 TeMn 20 BUNaAKOBUX NUTaHb Po6oTa Hag noMunakamu O6paxe lenuT

TECTU NAP

MTaHHA 40 Temu

TpeHyBaHHs 3a Te
BusynTM NAP. Bawwe

Pucynok 1.2 - Intepdeiic caiity «Greenway»

Beb6-caiit Mae cx0xKi XapakTepucTukH, 1o i «\Vodiy.ua». [1o3uTuBHI CTOPOHU

«Greenway»:

- aktyanbH1 [1/1P;

- peecTpailisi Ha CaiTi;

- TECTH 332 TEMaMU;

- MO>KJIUBICTh 33J]aTH TUTaHHS,

- MOPIBHSHHS CBOT'O MPOTPECY 3 IHIIUMH KOPUCTyBayaMu.
Henoniku Be6-caiity:

—  0arato KOpUCHOT0 MaTepially AOCTYITHO JIUIIE JIJIs IPEMiyM aKayHTIB;
16



—  HEMAa€ IUTaHb 3a OlIeTaMHu.

Ju3zaiin caiity mae 3abarato O1J0ro KOJbOpYy, ajle pO3MITKa BUIJISIAE

npuBadIMBO 1 CTWIBbHO. He 3pydyHO yMTaTh mpaBuiia, OCKUIBKM KOXHE MPABUIIO

PO3MIIIIEHO Ha HOBIM CTOpiHIN. AHayloriyHa mpobiema 3 Tectamu. KapTunku mis

TECTIB HE B1I00pa)Kat0ThCs uepe3 OJOKYBaHHS PEKIIaMHu.

[IpoanamnizyBaBiiu 111 B€O-CaliTH MOKHA MOPIBHATH iX 32 TAKUMH OCHOBHUMU

XapaKTepUCTUKAMMU:
— 3py4HICTb 1HTEpEHCY;
- JIA3alH CauTy;
- BIJICYTHICTh 3aiiBO1 iH(popMariii;

- JOCTYTHICTb 1H(pOpMAaITLii;

— 3py‘lHiCTB NPOXOKCHHA TCCTYBAHH!,

- GbibTpallis TECTIB;

- JIOATKOBI MaTepiaau JJI HaBYaHHS;

- MO>KJIUBICTD 3aJaBaTH ITMTaHHAI.

HasiBHICTH 4 BIJICYTHICTh IIMX XapaKTEPUCTHK y KOXKHOMY 3 PO3IJISIHYTHX

caiTiB HaBesieHa y Tabm. 1.1,

Tabnuus 1.1 — Tabmurs pe3ynbTaTiB HOPIBHIHHS ICHYIOUUX CUCTEM

XapakTepuCcTHKH Vodiy.ua Greenway
3pyuHICTh 1HTEpdeticy + -
JU3aiH CauTy - +
BIJICYTHICTb 3aliBO1 iH(pOpManIi - -
JOCTYMHICTh 1H(opMarii - -
3pYUHICTh IPOXO/KEHHS TECTyBaHHS + -

17



(biapTparllis TECTIB + -

JI0JIATKOBI MaTepiain + -

MOYKJIMBICTD 3aJ1aTH ITUTAHHS + +

1.3. TlocraHoBka 3aBIaHHS
Metoro poOOTH € CTBOpPEHHsS 1H(POpPMALIHOI BEO-CUCTEMH 3 HEOOXI1AHOIO
1H(pOopMaIl€ero Ui MAroTOBKM BoAliB. i 3a0e3nedeHHsl (yHKIIIOHYBaHHS CalTy
MOTPIOHO CTBOPUTH 0a3y JaHUX, sKa OyJe MICTUTU aKTyaldbHy iH(opMmailito, Ta
cCepBep JIs 3B’ SI3KY Mik 023010 Ta KJI1€HTOM. J1JIsi IPUIIBUAICHHS pOOOTH CUCTEMU
Ta ONTHUMI3allli BUKOPUCTAHHS PECYpCIB Ha CTOPOHI KJIi€EHTa Tpeba BHUKOPUCTATU

texuoiioriro HTML5 Web Workers.

Be6-caiiT Mmae mictutu aktryanbHi [1/1P Ta HanaBati HacTyIHI QYyHKITIOHATBHI

MO>KJIMBOCTI
— neperysi Tabmui mrpadis 3a mopymenus [1/1P;
- nepeBipKa 3HaHb IUIBSIXOM IMPOXOKEHHS TECTYyBaHHS,
- GbinbTpallis TECTIB 32 TEMaMH YM OlJIETaMH,
- HasIBHICTb TaliMepy M1J] 4ac TECTyBaHHS;
— 30epekeHHS TIPOTrpecy KOPUCTYBaviB;
- MIOPIBHSHHS MIPOTPECY 3 IHIIMMHU KOPUCTYBauyaMH,
- MOXJIUBICTh 3aJIUITATA KOMEHTap1 0 TECTIB;
- peecTpallis Ta aBTopu3allisi KOpUCTYBayiB.
CaiiT mae BIJIIIOB1AATH HACTYITHUM BUMOT'aM:
- HajJaBaTu 1H(OPMAIlI0 YKPaiHCHKOK MOBOIO;

— 3a0e3mnedyBaT KOHTPOJIb 1H(OpMaIlli, Ky BBOJUTH KOPUCTYBad IiJl
yac peecTpalii Ta aBTopu3allli, 3 METOI 3amoOiraHHs BBEACHHS

ITIOMMJIKOBHUX JaHHX,

18



KOHTEHT CTOPIHKM Ma€ OyTH HamuCaHUW Ha 3pO3yMUTINA s

KOpPUCTYyBaya MOBI;

3a0e3rnedyBaT €CTeTUYHY 1 (PYHKIIOHAIBHY OJHAKOBICTb OKPEMHX
CTOpPIHOK caiity. Hampuknan, konbopoBa rama caiTy mae OyTu
(GbyHKITIOHATBHOO, TOOTO BHUAUIATH JETalli KOJOPOM, SIKUK Oyje

TapMOHIYHO MOEAHYBATUCH 3 (HOHOM CalTy.
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2. Teopernuni BitomocTi
2.1. IlapaneanHe nmporpamyBannsa. HTML5 Web Workers
JavaScript — mommpeHa, 00'€eKTHO-OpiEHTOBaHA MPOTOTHUIIHA MOBa
nporpamyBaHHs. [IpoGiemMa B ToMy, 110 II€ OJAHOMOTOYHE CEPEAOBUIIE, B SIKOMY
KUJIbKa CKPHIITIB HE MOKYTh BUKOHYBaTUCh ofHouYacHO. TexHomoris HTMLS Web

Workers Mosxe BUpIIIUTH 1110 IpOOIEMYy.

Crneuudikaris 060'extiB Web Worker Buznauae API qiist ctBopenHst GoHOBUX
CKpUINTIB y BeO-3acTocyBaHHsX. LI 00'€ekTH NO3BONSIOTH 3aIyCKaTH JTOBrOTPUBAIl
CKPHIITH JUII BUKOHAHHS 3aB/IaHb, 110 BUMAararoTh BEJIMKOTO 00CATY 0OYUCIIEHb, HE
BJIAIOYMCh J0 OJIOKyBaHHS 1HTepdelicy KopucTyBaya a0O0 IHIIUX CKPUIMTIB,
KEpyIOUuX B3aEMOJI€l0 KopuctyBaya 3 cuctemoro. O0'ektu Web Worker

BUKOPHCTOBYIOTH MOTOKOBY T€peiauy MOBIAOMIIEHB ISl pealtizallii napaieibHOCTI

[14].
MoxnuBocTti qoctynHi Web Worker:

- 00’€eKT navigator;

- 00’ekT location (TUIbKHU JIsl YUTaHHSA);

- XMLHttpRequest;

- setTimeout()/clearTimeout(), a Takox setlnterval()/clearInterval();
- KEIIl 3aCTOCYHKY;

- IMITOPT 30BHIIIHIX CKpUITIB importScripts();

- cTBopenHs iHImmx Web Workers.

Web Workers Takox maroTh oOMexeHHs. BoHuM He MawTh JOCTymy A0

00’extiB DOM, window, document, parent OCKiJIbKM BOHH € TIOTOKOHEOE3NEYHUMU.

3a3Buuail npuitHATO BUKOpUCTOBYBaTH Web Workers B Takux cuTyarisx:
TpacyBaHHS POMEH1B, MU(PyBaHHS, TIOTIEPETHS BUOIPKA TAHUX, TPOTPECUBHI BEO-

3aCTOCYBaHHs, iepeBipka opdorpadii [13].
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2.2. Omnwuc 3aco0iB po3podkun
2.2.1. CKBJ

Cucrema xepyBanus 6azamu ganux (CKBJl) — me nporpamue 3a0e3neueHHs,
3a JIONOMOTOI0 SIKOTO KOPUCTyBadi MOXYTh BH3HAuaTH, CTBOPIOBaTH Ta
NIATPUMYBaTH 0a3y JaHUX, & TAKOXK 31MCHIOBATH KOHTPOJIbOBAHUM JOCTYI /10 HEI.

Pensimiiina Ga3za manux — 0a3a JaHUX, 3aCHOBaHA Ha PEJAILINHIN Mozeni
nanux. s po6orm 3 pemsmiiinumu b/l 3actocoByrots pensmiiiai CKB/I. 11106
30epiratu 1 mpauioBaTy 3 JaHUMH, TaKUW TUN TOBUHEH MATH NEBHY CTPYKTYpPY
TAOJIUIII 1 BIJMOBIIATH acmeKkTaM muticHocTi [15].

MySQL — ue naitnomynspHima noBHoiiHHa cepBepHa CKB/l. ®yHkiionan
MySQL noBoni mmpokuii. HaBuntncs BuxopucranHio miei CKBJl He ckmamgHO
OCKUTBKH ICHY€ BEJIMKa KUTBKICTh MaTepiaiiB mpo Hei B Mepexi [10].

[Tmrocu Bukopuctanus MySQL:

- IIPOCTOTAa Y BUKOPUCTAHHI,

- Oaratuii ¢yukmionan: MySQL miarpumye OunbmiicTe (yHKITIOHATY
SQL,;

- BEJIMKa KUIbKICTh (YHKIIIH 3a0e3meuytoTh Oe3MeKy;

- MOXKE TIpaIlfOBaTH 3 BEJIMKHM OOCATOM JaHUX 1 MiAXOIUTH JIs

MacITabOBaHUX JOJATKIB;

- HEXTYBaHHsS JEIKMMH CTaHaapTtamu no3Bojise MySQL mpairoBatu

IPOYyKTHBHIIIIE.
Henmonixku MySQL.:
- MIPUCYTHI MEeBH1 0OMEKEHHS (PYHKIIIOHAITY;
- HeMae BOy10BaHOT miaATpuMKkH i1t XML;

- 3acTiil B po3poO1i: poO0Ta Ha/l UM MPOAYKTOM CHUIIBHO 3arajibMOBaHa.
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2.2.2. CepBepHa 4yacTHUHA

2.2.2.1. ASP.NET Core
ASP.NET Core — nie mnardopma Big kommnanii Microsoft, mpusHadena s
CTBOPEHHS PI3HOTO poly BeO-10aaTKiB. BoHa € posmupenoro Bepciero ASP.NET
[3]. Mosxna Buninutu HactynHi nepeBarn ASP.NET Core:

— JIETKUM 1 Moy abHUN KoHBeep HT TP-3anuTis,

— MOXKJIUBICTh PO3TOpPTAaTH NOAATOK sK Ha IIS, Tak 1 B pamkax CBOTO

BJIACHOT'O MIPOLIECY;
— Bukopucrtanus maatdopmu .NET Core 1 11 GyHKIIIOHATBEHOCTI,

— IHTErpoBaHa MATPUMKA IS CTBOPCHHS Ta BUKOPUCTAHHS TAKETIiB

— KOH(DIryparist AJis CIPOIIEHOTO BUKOPUCTAHHS B XMapi,
- BOYTOBaHa IMiITPUMKA JIJIsl BIPOBAHKCHHS 3aJICKHOCTEH;
— MO>KJIUBICThH PO3IIUPEHHS;

- KpOCTIaT(OPMEHICTh: MOKIIMBICTh PO3POOKH 1 pO3TOPTAHHSA JI0/IATKIB

ASP.NET na Windows, Mac 1 Linux.

2.2.2.2. Entity Framework Core
Entity Framework (EF) Core — me mpocra, kpocruiarhopMeHa Bepcis
TEXHOJIOT1] JOCTYIY /10 JaHUX, 10 JO3BOJISIE aBTOMATUYHO 3B'sI3aTH 3BHUUYaH1 KJ1acu
3 TabnuusaMu B 0a3i naHux. L[ TexHoyoris € 4yJIOBUM pILIEHHSAM Jisi 00’ €KTHO-

peNALIHHOTO Bi0OpaXkeHHs gaHuXx [3].
[lepesaru EF Core:

— no3ousie po3poorukaMm .NET nparroBatu 3 b/l 3a qormomororo 06’ €KTiB

NET;
- CIIPOIIY€ KOJ IPOrpaMu JJIsl IOCTyTa 0 JaHUX;
- niaTpumye cymicHictb 3 OunbimicTio CKB/I.
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Texnonoria EF Core BukopuctoByerbes y «Code First» miaxoal HanvicaHHs
nporpam. Lle poOuts B/] 3BuuaitHiM CXOBHUIIEM JaHHX, & CHCTEMY MEHIII 3aJI€KHOI0
Bin Hei. Takox migxig «Code Firsty mo3Bosisie sierko Hocutu 3miHu y B/ 1

BUPIITYBAaTH NpoOJIeMH, 5Kl 3’ IBJISIOTHCS M1 4ac PO3POOKHA CUCTEMHU.

2.2.2.3. AutoMapper
AutoMapper — me 6i0mioTeka, 3aBISKM AKi MOYKHA MPOEKTYBATU OIHY
Mozedb JaHMX Ha 1Hmry. lle [1o3BoJise CHPOCTUTH HIporpamy, 3MEHIIMBIIN

HaIMKUCAHHS BEJIMKOT KUJIBKOCTI HYJTHOTO KOy .

[lepeTBopeHHsT MOke BiIOyBaTUCS B 0ararbox MICHSAX MPOrpaMu, aje
NepPeBaXHO B MEXKax MDK pPIBHSIMH TpeJACTaBICHHsS aaHuX. Hampukiam, Mix

piBHSIMU 1HTEpPEICY KOpUCTyBaya Ta JOMEHY a00 piBHSIMU CEPBICIB 1 IOMEHY.

[IpoGyiemu piBHIB MOXYTh MaTH KOH(IIKTU OJWH 3 oAHUM. [IpoekTyBaHHs
MOJIeJIl Ha IHIIY MOJIENb BUPIIIUTH L€ 1 MPU3BEAE /10 3r€HEPOBAHUX MOJEIEH, 1€
npoOJeMu KOXHOTO PpiBHS BIUIMBATUMYTh JIMIIE Ha TOTOYHHM PpiBEHb

npeCTaBICHHS JaHuX [6].

2.2.2.4. Autofac
Inversion of Control — me npuHIHMI TpPOCKTYBaHHS, SKWUH Tepemdadae
BUKOPHUCTAHHSA 1HBEPCIi pI3HUX €JIEMEHTIB YNPaBIiHHSA B 00’ €KTHO-OPIEHTOBAHOMY
J3aiiH1 JJ1s1 JOCATHEHHS BIILHOTO 3B’ A3KY MK KJIacaMU 3aCTOCYHKY. [1est mossirae
B TOMY, III0 3aMiCTh TOro, 100 3B’sI3yBaTH KJacH y Iporpami i JO3BOJSATH iM
OHOBJIFOBAaTHM CBOi 3aJIE)KHOCTI, IIEPEMHUKAIOThCA 1HBEpCii, a 3aJe’KHOCTI

nepearoThCs i1 yac mooy0BH Kiacy [8].

Autofac — e Inversion of Control koHTelHep, 3a JOMOMOTOIO SKOTO
nporpama Moxe BukopuctoByBaTH npuniun loC. Bin 3a0e3neynts KepoBaHICThH

3aJIC)KHOCTSAMH 1 3SMEHIIIUTHh HAITMCAHHS KOay.
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2.2.3. KilieHTChKA YacTHHA

2.2.3.1. ®peiimBopk Vue.js

Vue — 11e nporpecuBHUN GperMBOPK Jis MOOYA0BH 1HTEp(EiCiB Ha CTOPOHI
kiieHTa. Ha BigMiHy BiA 1HIIMX nomyJisipHuX (perdMBOpPKIB, Vue po3poliieHuit 3
HYJIS, TII00 KOPHUCTYBau MIT MOCTYMOBO Horo 3acTtocoByBatu. OcHOBHA 010710TeKa
OpIEHTOBAHA JIMIIIE HA PIBEHb NPEJCTABICHHA Ta 1i JIETKO MOXHa 1HTETPYBaTH 3
IHIMMH O10110TeKaMu ab0 ICHYIOUMMH MpoeKTaMu. VUE € 4yZ0BOK0 TEXHOJIOTIE0
JUTsI HAMTMCAHHS CKIIQJHUX OJHOCTOPIHKOBUX MPOTPaM, KOJIW BUKOPUCTOBYETHCS Y
MOEAHAHHI 3 Cy4YaCHMMM 3aco0aM po3poOku Ta Oi0jioTekamu, M0 HOro

niarpumytoTh [5]. TlepeBaru Vue Hax iHIIMMU ONYJISIpHUME (ppeiiMBOpPKaMHU:

- OnTumizaris: 3aJIeKHOCTI KOMITOHEHTA aBTOMAaTUYHO
BIJICJIIJIKOBYIOThCSl MMJI Yac BIATBOPEHHS, TOMY CHUCTEMa TOYHO 3HAE, SKI
KOMIIOHEHTH JIMCHO HEOOX1JHO TMOBTOPHO MAaJIOBaTH MPU 3MiHI CTaHy, a SKI

3QIUIIUTHA 0€3 3MIH.

- Buxopucranus HTML-ma6moHiB: BOHM TOJETMIYIOTh TOCTYTIOBY
MITPALII0 ICHYIOUYMX JOJATKIB JJIs1 BAKOPUCTAHHS MOKJIMBOCTEN peaKTUBHOCTI Vue

1 poOJIATH KOJ JICTIITUM JJIST PO3YMiHHS.

— Mopyneauit CSS: ogHOMaiI0BU KOMIIOHEHTH HAJAlOTh KOXXHOMY

ma6yiony moBHuM goctyn 10 CSS B TomMy  ¢aiii, o 1 pemnita Koy KOMIIOHEHTA.

2.2.3.2. bBiomiorexa AXios
AXxios — e HTTP-kiienT, po3poOiieHnii 3 BUKOPUCTAHHSAM IPOMICIB, IS
Opay3epa. Bin no3Bomsie serko BimmpaBmsTh acuHxpoHHi HTTP-zamutu mo
kinneBux To4ok REST ta BukonyBatm CRUD-omeparrii. Moro Moxua
BUKOPHUCTOBYBATH SIK B mpocToMy JavaScript Tak 1 3 ¢ppeiimBopkamu Vue abo React

[11]. [TepeBaru AXIos:

— BianpaBka XMLHttpRequests i3 Opay3epa;
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- nigrpumye API Promise;
- aBTOMAaTU4HO nepeTBoproe naHi B JSON;
- HasBHA MOKJIMBICTh CKACOBYBATH 3aIUTH;

- MIEPEXOILTIOE 3aIMTH Ta BiIITOBIII.

2.2.3.3. Haoip incrpymenTiB Bootstrap
Bootstrap — ne 0e3xkomTOBHMI HaOlp IHCTPYMEHTIB 3 BIIKPUTHUM KOJIOM,
MpU3HAYEHUN JUIsl CTBOPEHHSI BeO-101aTKiB. Bin mictuth mabmonu CSS ta HTML
JUIsl Ipe/icTaBlieHHs (P OpM, KHOIOK, HaBiraiii Ta 1IHIIUX KOMIIOHEHTIB 1HTepdeiicy.

Taxox BIH MiCTUTh JJOJATKOBI po3mupeHHs JavaScript [12].

BootstrapVVue — nabip iHcTpyMeHTiB Bootstrap, skuii MICTUTH IAO0JIOHU

KOMITOHEHTIB Ta IUIariHiB AJis poOoTH 3 Vue.js.

Bukopucranns koMmMrnoHeHTiB Bootstrap mpuIIBUIIIYE BEPCTKY CailTy Ta

poouTh Horo iHTepdeiic 61IbIIT TPUBAOTUBUM.

25



3. Onmuc peaJizanii nporpaMHoOro NpoayKTy
3.1. AmHaji3 TeXHIiYHOr0 3aBIAHHSA

VY 1mpoMy po3aimi JOKIAJAHO PO3TIASHYTO MyHKTH TEXHIYHOTO 3aBAaHHS,
BUKJIAJICHOTO y migpo3aim 1.3.

Hoctyn 1[0 JaHux BeO-callTy MOXYThb MaTH JIMLIE 3apeeECTPOBaHI
kopuctyBaui. KopucryBau i1eHTU(DIKYETBCS 32 eMEHIIOM 1 ImaposieM. SKIno Takoro
aKKayHTy HE iCHy€, TO HaJIa€ThCS MOXKIIMBICTh 3apeecTpyBaTHCh y cuctemi. s
peectpaiiii moTpiOHO BBecTH email, iM's, mpuayMaTH naposib 1 maITBEPIUTH HOTO.

[Ticnst aBTOpM3allii KOPUCTYBauy Ma€ HaJAaBaTUCh TOKEH. SIKIIO TOKEH CTae
HEA1MCHUM, KOPUCTYBAU HE 3MOXKe MeperiiaIaTH MaTepial BeO cailTy 1 moBepTaeThCs
Ha CTOPIHKY aBTOPH3aIIii.

[IpaBuiia JOPOKHBOTO PyXy MarOTh OyTH BIJCOPTOBAHI 3a TEMaMH 1 MICTUTHU
JOCTOBIpHI AaHi. Y tabnuui mwrpadis 3a nopyuennsa [1/IP maroTh BinoOpakaTtuch
HOMED CTaTTI 3aKOHY YKpainu, GopMyItOBaHHS 3aKOHY Ta I'POIIOBE CTATHEHHS.

TecTyBaHHSI KOPUCTYBa4ya MOXE MPOBOJUTUCH K 32 KOHKPETHUMHU TEMaMHU
[T/IP Tax 1 3a ek3ameHaIiiHuMu OieTamu. SIKIo KOpucTyBad oopaB Oi1€T, TO HOTO
pe3yabTar 30epiraeTbes B mporpec gaHoro oiaety. I1i gac mpoXoKeHHS TECTY Ma€e
OyTH BHJHO 4Yac, KU 3aJUIIMBCA A0 KIHUA TecTyBaHHA. [lo 3aKiHUEHHIO
BUJIUICHOTO Yacy TECTYBAaHHS 3aBEPIIYETbCA aBTOMATHYHO. TaKoX TeCTyBaHHS
MO’KHA 3aBEpIIMTH 3a OakaHHAM KOpHCTyBada. Y pe3yJbTaTi TECTyBaHHS Mae
B1JI0OpakaTUCh Yac BUTPAYEHUI KOPUCTYyBayeM, IPOLIEHT NMPAaBUIIbHUX BIANOBIIEH
Bl 3arajJlbHOi KIUJIBKOCTI TIMTaHb, KIJIBKICTh TMPAaBWIBHUX 1 HEMPaBUIbHUX
BI/IIIOBIJIEN.

Komenrtapi 1o TecTiB BioOpakalOThCsi Ha CTOPIHINI TecTyBaHHI. OKpiMm
caMoro KOMEHTapsi BOHM MAalOTh HOMEp TECTy, SKOMY HaJleXaTh, JAaHHI TPO
KOpHCTyBaya Ta JaTy CTBOpeHHsA. KopucTyBad MOXKe K 3a/7aTh HOBE MUTAHHS /10
TECTYy TakK 1 BIMOBICTH Ha BXKe 1ICHYIOUI.

Ha cropinmi npodiato kopucTyBada Mae BigoOpa)kaTUCh WOTO JlaHi Taki SK
iM'st, email Ta pororpadis. Takox Mae OyTH HaIBHUH HOTO MPOTpec Y MPOXOKESHHI

oireriB. Mae BimoOpaxxaTHUCh KIJTBKICTh MPaBWIBHUX 1 HEMPABUIBHUX BIIIOBIJICH,
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KUIBKICTh CIIpOO CKJIaJaHHs OLIeTy Ta MPOLEHT MPaBWIbHUX BIAMNOBIAEH Bl yCiX
3aBaHb.

KopuctyBad Mae MOXKIMBICTh 3HAWUTH IHIINX KOPUCTYBadiB, 32 MPOTPECOM
SKUX BIH X04€ CIiIKyBaTH. Mae BioOpaxatuch hotorpadis i iM's «Ipyran, a TAaKOX
Horo mporpec, a caMe KUIbKICTh MPOMIEHUX OUIETIB, BUAUISIIOYN KITBKICTh THX, IO
He HaOpanmu mnpoxigHi 90% mnporpecy, 1 THX, OO0 MarTh Ouibme HiK 90%
NPaBHJIBHUX BIATIOBIICH.

[Ilo6 3amoOirTu BBEACHHS MMOMIIKOBUX 3HA4YeHb MOTPIOHO HaJlaBaTH

M1JIKa3Ku J0 MOJiB Ta pOOUTH BaJliJlalliio JaHUX.

3.2. ApxitekTypa cucreMu

CJIEMEHTIB. ApXITEKTypa CUCTEMHU BeO-caility «CBiTiaodop» MpeacTaBieHa Ha

puc. 3.1.

heroku

dWS

i

e E—— ] SvitloforClient
SwvitloforServer
Database -~

Pucynok 3.1 — Apxitektypa BeO-cuctemu «CBiTiodop»

Jlo ckilaty CUCTEMH BXOJSATh TaKi KOMIIOHEHTH:
- 0a3a manux MySQL, po3mimiena Ha AWS;
- BeO-cepBep ASP.NET Core, posropuenuii Ha Heroku;

- BeO-caliT Ha CTOPOHI KIIi€HTa, po3ropHeHui Ha Heroku.
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OnuH 3 HalOUIBII MOMYJISIPHUX IIA0JOHIB IPOEKTYBaHHS apXITEKTypU BeO-
cepBepy € DDD (Domain-driven design). [IpenMeTHo-opieHTOBaHE MPOSKTYBaHHS
— 11e Ha0ip IPUHIIUIIIB i CXeM, CIIPSIMOBAHHUX HAa CTBOPEHHS ONTHUMAJIbHOT CUCTEMH,
NUISIXOM PO3JIJICHHS peaiizallii Ta MoJiedl, o po3po0atoeThesi. OCHOBHMM MiaXij
BOr0 MIA0JIOHY IOJIATAE B TOMY, IO KJIACH CHUCTEMH MOJEIIOIOTHCS Ha OCHOBI

peanbHuX Oi3Hec mporeciB. DDD BUKOPHCTOBYETHCS 32 HACTYITHUX YMOB:
- aKIICHT MPOEKTY CIPSIMOBAHUIA HA IPEAMETHY 00JIacTh;
- yBara J10 po3poOKH Iu3aiHy MpeaMEeTHOI 00J1acTi,

- CHIBOpaIrsd MDK eKCIepTaMHd TEXHIYHOI Ta IPeaMETHOi oOacTeit

IMPOCKTY 3 MCTOIO BJJOCKOHAJICHHA KOHHGHTyaHBHOI MOI[GJIi CHUCTCMU.

Apxitektypa DDD cknanaetrbcs 3 Takux pIBHIB: PiBEHb MNpEACTaBICHHS,
porpaMHUi piBeHb, PiBEHb JIOMEHY, piBeHb iHGpacTpykTypH [4].

PiBenb mpeacraBiaeHHsi: Hajae iHTepdeiic kopuctyBaua. BukopucroBye
POrpaMHUI piBEHb JJIs1 JOCSITHEHHS B3a€MO/I1T KOPUCTYBAUIB.

IIporpamMuuii piBeHb: MOCEPETHUK MK PIBHSIMU MPECTABICHHS Ta IOMEHY .
Peanizye noriky mnporpamu. Omnepye MoOAeNsMH AJis BUKOHAHHS KOHKPETHHX
NPUKJIAAHUX 3aBAaHb.

PiBeHb I0MeHY: BKITIOYa€ MOJIEIIl JAHUX Ta OCHOBHI Oi3HEC-TIPaBHIIA.

PiBenb iH(pacTpykTypu: Hajae 3arajbHI TEXHIYHI MOXIJIMBOCTI, SKi

HiATPUMYIOTh BHUIII PiBHI, IEPEBAXKHO 33 JOTIOMOT'OI0 CTOPOHHIX 010T10TEK.

3nebuipmioro mia 4ac peamsaunli madmoHy DDD BukopHCTOBYIOTH JuIle
pOrpaMHUIl PiBeHb 1 piBeHBb MoMeHy. Ha puc. 3.2 300pakeHa apxiTeKTypa BeO-

cepBepy cucteMu «CBITI0HOPY.

28



Vd ™ SvitloforServer
Svitlofor.WebApi
Vs ~
Controllers 3
Svitlofor.Data
¥ [.'____ -
Services » Repositories "..=| -_l-D - B
atabase
h 4 v
Models -+ > Entitias
. / \N /

Pucynok 3.2 — Apxitektypa BeO-cepBepy cuctemu «CBiTIOhOP»

[IporpaMuuii piBeHb cucTeMu npeacTaBieHuil yactunoio Svitlofor. WebApi.

B HBOTO BXOASITH KOHTPOJIEPH, CEPBICH, @ TAKOXK MOJIENI TaHUX.

KonTpoJsep — € 0CHOBHUM KOMIIOHEHTOM cepBepy. Bin 3a0e3neuye 3B'130K
MDK KOPUCTYBaueM Ta CUCTEMOI0, puiiMarouu BXinHi HT TP-3anutu. B 3anexxHocti

BIJI pe3yJIbTaTiB OOPOOKH BIANPABII€ KOPUCTYBAYEBl IEBHUI BUCHOBOK.

Cepsgic — 3a0e3neuye J0riKy 0OpoOKH BXITHUX JaHUX. [X BUKOPHUCTOBYIOTh

JUTSI 3B'SI3KY 3 PIBHEM JIOMEHY, a CaMe 3 PEMO3UTOPIsIMU CUCTEMH.

Moaeb J1aHUX — BUKOPUCTOBYIOTHCS JJIS TIepeaadl JaHUX MK TPOTPaMHUM
pIBHEM Ta piBHEM IpejacTaBieHHs. Mojens BianoBigae neBHi cytHocti y BJI, ane
BimoOpakae 00’€KT y TOMY BUTJISI, B SKOMY HOTO BHKOPHUCTOBYE Tporpama, 3

METOI0 O1JIBIII ITOBHOTO BIIOOPAKCHHS JaHUX.

3a piBeHb JOMEHYy cuctemMu Biamnosigae uactuHa Svitlofor.Data. Bin
CKJIQJIA€ThCSI 3 CyTHOCTEHN Ta PENO3UTOPIiB.

CyTHicTb — 0a30Be MOHATTA, 32 JOMOMOTOI0 SIKOTO MOJIETIOETHCS KJIac
OJTHOTUITHUX O0'€KTIB, SIKI PO3IJIAIAIOTHCS B KOHKPETHIN mpeameTHiil oonacTti. L1

KJIACH OMUCYIOTh Ta0muIl, o MicTaTbes y b/I.
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Peno3uTopiii — BUKOPUCTOBYIOTHCS JJI1 BUKOHAHHA ornepauiid Haa bl ans

00’exTiB JoMeHY. Ko)kHa CyTHICTB IpOrpaMu BUKOPUCTOBYE BIACHUI PEMO3UTOPIH.

3.3.

Peanizania 0a3u 1anux

[Tepuum etanom y po3po6iii 6a3u nanux € moodyosa ii ER-moneni.

ER (Entity-Relationship) - moxess (Mo1eb «CYTHICTB-3B'I30K») — TrpadidyHa

MOBa MOJEJIIOBAHHs, SIKa JO3BOJISE 32 JOMOMOTOI0 y3arajJbHEHUX KOHCTPYKLIN

0510kiB onucyBatH 00’ ekTH BJl, iX BIacTUBOCTI, 3B’ SI3KH 1 OOMEKCHHS.

Ha puc. 3.2 300paxkena cxema ER-momeni 0a3m maHuUX CHCTEMH IS

MIATOTOBKU BOJIiB «CBiTIO(ODY.

Users

® id: string «PKs

& password : string
® name : text

Cards Topics Fines
® id : int «PK» ® id:int «PKe ® id : string «PK»
notes - strin » title : string » text : string
_ gl notes : string ® price: int

image : string

Tests

Card_Progress

Friends

® id:int «generateds «PK»

& requestedByld : string «FKs
» requestedTold @ string «FK=

# id : string «PK»
® 2mail : string «FK»

e id:int «PK»
& cardld : int «FKs
& topicld : int «FK»

Rules

® cardld : int «FK=

& correct : int

& wrong : int

® attempts : int

® progress: double

image : string
® question : string
& variantl : string
® variant2 : string

variant3 : string

variant4 : string
& comect :int

® id : string «PK»

@ topicld : int «FKs

# text: string
image : string

Comments

# id : int «generateds «Pk»
# email : string «FK=
@ testld : int «FK=»

previous : int «FK»

& text: string

¢ dateTime : DateTime

A

Pucynox 3.3 — ER-monens 6a3u 1aHux cucteMu

CyTtHicTh «USErsy» BiMOBiIa€ 32 KOPUCTYBAYIB CUCTEMHU.

id

password

name

— KJIKOY, EMENJI KOpUCTYyBayva.

— aTpuOyT Napoyib KOPUCTyBaya.

— aTpuOyT iM’s1 KOPUCTyBaya.
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image — HE00OB’ s13K0BUM aTpulyT hoTorpadis.

CytHicTb «Friends» Biamosijgae 3a 3B’130K MIXK KOPUCTyBa4aMH, SIKi € APY3AMHU.
id — aBTO3TCHEPOBAHMMI KITIOY.

requestedByld — 30BHIIIHIN KITIOY, KM TOCHIAEThCS HAa KOPHCTyBaua,

B1J1 SIKOTO HAJIIMIIIOB 3aMUT Ha JIPYKOY.

requestedTold — 30BHIMIHIA KJIFOY, SIKAH MOCHIAETHCS HA KOPUCTYyBaua,

SKOMY HAJIWAIIOB 3aMUT Ha JAPYXOy.

Cythicte «Comments» BiJMOBia€ 3a KOMEHTapi, SKl 3aJMIIAIOTh KOPHUCTYBaul

CHCTEMH JIO TECTIB.
id — aBTO3rE€HEPOBAHUIN KJTIOY.

email — 30BHIIIHIA KIIOY, KM MMOCUJIAEThCS HA KOPUCTyBaya,

1O HarmrcaB KOMCHTAp.

testld — 30BHIIIHIN KIIIOY, SKUH ITOCUJIAETLCS Ha TECT, IO SIKOIO

HalnMCaHW KOMEHTAap.

previous — HE0OOB SI3KOBU Y 30BHINTHIN KITIOY, SIKUH MOCHIAETHCS Ha

nomepeIHiA KOMEHTap.
text — aTpuOyT TEKCT KOMEHTapsl.

dateTime — aTpuOYyT Jara i yac, KoJid OyB HaIMCAaHUH KOMEHTap.

CytHicTh «Cardsy» BiNoBigae 3a eK3eMeHaIlliH1 OUIeTH.
id — KJIFOY, HOMEp OieTy.

notes — HEOOOB’ I3KOBUM aTpUOyYT 3aMITKH TO OLIIETY.

CytHicth «Topics» Binmosinae 3a Temu I1/IP.

id — xir04, Homep Temu [1J]P.
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title — arpu0yT Ha3Ba TEMHU.

notes — HEe0OOB I3KOBUI aTpUOYT 3aMITKH 10 TEMHU.

CytHicTh «Rules» BinoBijiae 3a mpaBuia JOPOKHBOTO PyXY.
id — KJIFOY, HOMEp TpaBHjIa JIOPOKHBOTO PYXY.
topicld — 3OBHINIHIA KIIFOY, SKUH TOCHJIAETHCS HA TEMYy, SKii

HAJIC)KUTH TPABUJIO.
text — aTpuOyT TEKCT MpaBUJIa.

image — HeoOOB I3KOBUH aTpUOYT KapTUHKA JI0 TPaBUIIA.

Cytaictb «Tests» Bignosinae 3a Tectu o remam [1/[P.
id — KJTI04Y, HOMEp TECTY.
cardld — 30BHIIHIA KJFOY, SKUW MOCHIAETHCS HA OIJIET, SKOMY
HAJIC)KHUTh TECT.

topicld — 3OBHINIHIA KIIFOY, SKUH TOCHJIAETHCS HA TeMy, SKid

HaJCKHUTDb TCCT.

image — HEo0OB I3KOBUH aTpUOYT KapTUHKA JIO TECTY.

question — aTpuOyT NUTAHHS TECTY.

variantl — aTpuOyT NepIIui BapiaHT BIANOBIII.

variant2 — aTpuOyT APYTUil BapiaHT BiAIOBIIL.

variant3 — HEOOOB’ I3KOBUM aTpuOyT TPETii BapiaHT BIAMOBIII.
variant4 — HeoOOB I3KOBUM aTpUOYT YETBEPTUI BaplaHT BiJIMOBI/II.
correct — aTpulyT HOMEp MPABUIHHOI BIAMOBIII.

Cytricth «CardProgress» BiAIoBijae 3a Mporpec KOPUCTyBada y MPOXODKEHHI

TECTIB 3a €K3aMEHalIHHUMHU OlJIETaMU.
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id — KJI0Y, SAKUM MICTHTH HOMep Oinery Ta email
KOPHUCTyBaya.

email — 30BHIMIHIA KITIOY, KM TOCUJIAETHCSI HA KOPUCTyBaya,
SKOMY HaJIC)KHTh IIPOrpec.

cardld — 30BHIIIHIA KJIIOY, SKUH MOCHIAETHCS Ha OLIET, IKOMY

HAJIC)KUTh MIPOTpeEC.

correct — aTpuOYT KIJIBKICTh MPAaBWIHHUX BIIOBIICH.
wrong — aTpuOyT KIJIBKICTh HEPABWIIBHUX BIJMOBIJEH.
attempts — aTpuOyT KITBKICTh CIPOO MPOXOHKEHHS O1IIeTy .
progress — aTpuOyT MPOIEHT MPABUIHLHUX BIAMOBIICH.

CytHicth «Fines» BianoBijae 3a mrpadu 3a nopyuenss [1/P.

id — KJIFOY, HOMEp CTaTTi 3aKOHY Y KpaiHHu.

text — aTpuOyT TEKCT 3aKOHY.

price — atpulyT cyma, sKy Tpeba CIUTATUTH 3a TOpPYIICHHS
3aKOHY.

3.4. Omnuc po3podKH cepBepPHOI YACTUHHU
CepBepHa uyacTMHa CHCTEMH TOOYyJIOBaHA 3a JIONIOMOIOK TEXHOJIOTIT

ASP.NET Core ta mac DDD apxiTekTypy.
CepBep MOIIISETHCS Ha BA IPOCKTH:

Svitlofor.Data — mae moctym mo BJI. Jliarpama kiaciB mpejcTaBjicHa Ha

puc. 3.4. Kon poexty HaBeaeHo y Jlogatky A.

Svitlofor WebApi — wmictuth (GyHKIIOHAT s B3aEMOJII 3 KIIEHTOM.

Hiarpama kiaciB npejncrasieHa Ha puc. 3.5. Kog npoekry naBeneno y lonatky b.
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Pucynox 3.5 — Jliarpama kmnaciB mpoekty Svitlofor.WebApi Ha cepsepi

J1J1st 3py4HOTO BiJOOpaKeHHS JJaHUX ITPOrPAMOI0 Ha OCHOBI KJIACiB CyTHOCTEH
OyJii po3poOJieH] KJIacH, 110 BiJAMOBIIAIOTh 3a MOJEi 00’€KTIB 1 SIKI mporpama
BUKOPUCTOBYE JUIsl OOMiHY naHuUMH. Hrokue HaBeAEHO CXEMH WX MOJElei Ta

BiamosiaHl API.
Peanizamis ¢pynkuionany mis moaeni «Card» 300paxenoi Ha puc. 3.6:
GET — “/api/Card’ — orpumMaHHs BCiX OLIETIB.

POST - ‘/api/Card’ — ctBopeHHst OineTy. Takox Ui KOXKHOTO KOPHCTyBada
CTBOPIOETHCS MPOTPEC 3a UM O1ICTOM.
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GET — ‘/api/Card/{id}* — orpumanHus Oinery 3a ¥oro id.
PUT — ‘/api/Card/{id}’ — penarysanHs Oiyety 3a ioro id.
DELETE - ‘/api/Card/{id} — Bunmanenns Oinery 3a ioro id. Takox

BUJIAISIETHCS TIPOTPEC KOPUCTYBAUIB 32 IIUM O1JIETOM.

Card v {
id integer($int32)
notes string
nullable: true
}

Pucynok 3.6 — Cxema mogeni Card

Peanizamis ¢pynkuionany mist moneni «CardProgress» 306paxenoi Ha puc. 3.7:

GET - ‘/api/CardProgress’ — oTpumaHHsS BCiX 30€pEKEHUX IPOTPECiB

KOPHUCTYBayiB 3a OlIeTaMH.
POST — ‘/api/CardProgress’— cTBOpeHHs Iporpecy KOpucTyBaya.
GET - “/api/CardProgress/{id}’ — orpumanHs mporpecy 3a ¥oro id.
PUT — ‘/api/CardProgress/{id}’ — penaryBanHs mmporpecy 3a #oro id.
DELETE — ‘/api/CardProgress/{id}’ — Bugayienss nporpecy 3a ioro id.

CardProgress v {
id string
nullable: true
email string
nullable: true
cardId integer($int32)
correct integer($int32)
wrong integer($int32)
attempts integer($int32)
progress number ($double)
}

Pucynok 3.7 — Cxema moneni CardProgress

Peanizanis ¢pynkmionany mist mogeni «Commenty» 300pakenoi Ha puc. 3.8:

GET - ‘/api/Comment’ — oTprMaHHS BCiX KOMEHTApIB.
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POST — ‘/api/Comment’ — CTBOpESHHS KOMEHTapY.
GET — “/api/Comment/{id}’ — orpumaHHs KOMeHTapy 3a Horo id.
PUT — ‘/api/Comment/{id}’ — pearyBanHs KOMEeHTapy 3a Horo id.

DELETE — ‘/api/Comment/{id}” — BunajienHs: koMeHTapy 3a ioro id.

Comment v {

id integer($int32)
text string
nullable: true
testId integer($int32)
email string
nullable: true
login string
nullable: true
image string
nullable: true
dateTime string($date-time)
previousId integer($int32)
nullable: true
next
v E
> {oa}l

}

Pucynok 3.8 — Cxema mozeni Comment

Peanizamis ¢pynkmionany mis moaeni «Fine» 300paxenoi Ha puc. 3.9:
GET - ‘/api/Fine’ — orpumanHs BCixX mrpadis.
POST — ‘/api/Fine’ — cTBOopeHHs mTpady.
GET — “/api/Fine/{id}’ — orpumanns mrpady 3a ioro id.
PUT — ‘/api/Fine/{id}’ — penaryBanns mrpady 3a #ioro id.
DELETE — ‘/api/Fine/{id}’ — Buganenns mrpady 3a roro id.

Fine v {
id string
nullable: true
text string
nullable: true
price integer($int32)
}

Pucynok 3.9 — Cxema mozueni Fine



Peanizamis ¢pynkmionany mis moaeni «Friends» 300paxenoi Ha puc. 3.10:
GET - “/api/Friends’ — oTpuMaHHSs BCiX map apy3iB.
POST — ‘/api/Friends’ — cTBOpeHHs BCiX Mapu ApY3iB.
GET — “/api/Friends/{id}” — otpumanHs napu Apy3iB 3a 11 id.
PUT — “/api/Friends/{id}’ — penaryBanHs mapu apy3iB 3a ii id.
DELETE — ‘/api/Friends/{id}’ — BuaaneHus napu apy3is 3a 11 id.

Friends v {
id integer($int32)
requestedById string
nullable: true
requestedToId string
nullable: true
friend
User » {...}
isAccepted boolean
}

Pucynok 3.10 — Cxema mozgem Friends

Peanizanist pynkmionany mis moaem «Test» 300pakenoi Ha puc. 3.11:
GET — “/api/Test’ — orpumaHHs BCiX TECTIB Ta KOMEHTAPIB JI0 HUX.
POST — ‘/api/Test’— cTBOpEHHS TECTY.

GET — ‘/api/Test/{id}’ — orpumanHs TecTy 3a #oro id Ta KOMEHTapiB 0

HBOTO.
PUT — ‘/api/Test/{id}” — penaryBaHHs TecTy 3a ioro id.

DELETE — ‘/api/Test/{id}’ — Bumanenns tecty 3a oro id.
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Peanizamis ¢pynkmionany mist moaeni « Topic» 300pakeHoi Ha puc. 3.12:

GET — ‘/api/Topic’ — oTprMaHHS BCIX TEM Ta IIPABKII J0 HUX.

Test v {
id
image
question
variantl
variant2
variant3

variant4

correct
notes

cardIid
topicId
comments

integer($int32)
string
nullable: true
string
nullable: true
string
nullable: true
string
nullable: true
string
nullable: true
string
nullable: true
integer($int32)
string
nullable: true
integer($int32)
integer($int32)

Comment > {...}]

Pucynok 3.11 — Cxema mozemni Test

POST — ‘/api/Topic’ — CTBOpEHHS TEMH.

GET — “/api/Topic/{id}’ — orpumanHs Temu 3a ii id Ta npaBui 10 Hef.

PUT — “/api/Topic/{id}” — penaryBanHs Temu 3a 1i id Ta ii paBuI.

DELETE — ‘/api/Topic/{id}’ — Buganenns temu 3a ii id Ta mpaBwi, mo ik

HaJICKAaTb.

Topic v {
title
notes

rules

integer($int32)
string
nullable: true
string
nullable: true

v

[ +

Rule v {

1

id

topicid
text

image

string
nullable: true
integer($int32)
string
nullable: true
string
nullable: true

Pucynok 3.12 — Cxema mozeni Topic
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Peanizamis ¢pynkmionany mist moaeni «User» 300pakenoi Ha puc. 3.13:
POST — ‘/api/User/login’ — aBTopu3aliis KOPUCTyBaya.
GET — “/api/User’ — orpumaHHs BCiX KOPHCTYBauviB.

POST — ‘/api/User’ — cTBOpeHHsI KOpUCTyBaya. TakoxX CTBOPIOETHCS HOTO

porpec sl KOKHOTo OLIeTy.

GET - ‘/api/User/{id}’ — orpumaHHs KOpHCTyBauda 3a #oro id. A Takox

OTPUMAaHHS HOTO JAPY3iB.
PUT — ‘/api/User/{id}’ — penaryBaHHs KOpUCTyBaya 3a ioro id.

DELETE — ‘/api/User/{id}’ — BumaneHHs kopuctyBada 3a Horo id. Takox

BUJAJISETHCS MOTO MPOTPEC.

User v {
id string
nullable: true
name string
nullable: true
password string
nullable: true
image string
nullable: true
confirmed boolean
progress v I
CardProgress » {...}]
sentFriendRequests

DA

Friends > {...}]
v [

receivedFriendRequests

Friends > {...}]

Pucynok 3.13 — Cxema mozeni User

3.5. Onuc po3podKH KJIIEHTCHKOI YACTHUHU
Krientcbka actuna 3actocyHKy «CBiTiiodop» peaizoBaHa 3a JOMOMOTOIO

bperiMBopky Vue.js 3 BukopucTanHsaMm 1atgopmu Node.js. Bona cknagaeTses 3
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KOMITOHEHTIB 1 ()yHKLIOHaJIbHUX (ailyliB  HanucaHux Ha MoBi JavaScript. Konx

MPOEKTY HaBeAeHo y Jomarky B.

3.5.1. Onuc inTepdeiicy
Beb-caiit «CaiTinodop» MICTUTH JAEKIJIbKAa CTOPIHOK, sIKI MOOyAOBaHI 3a
JIOTIOMOI'OK0  KOMIIOHEHTIB Vue. 3 KOXXHOiI CTOPIHKM MOXIJIMBO MOTPAIUTH Ha
TOJIOBHY, a TaKOXX Ha CTOPIHKH JOCTYIHI y BEpXHbOMY MeEHI0. Mamy caiTy

300paxkeHo Ha puc. 3.14. [lani Oyne HaBeieHO JAeTAIbHUN OMUC KOXKHOI CTOPIHKH.

ABTOpM3alin —{ PeecTpauin ‘
lonoBHa

‘ nogrP ‘ ‘ Wrpadm ‘ ‘ Tect Mpodhine
3aTeMamMm —— —{ 2 |
KOpUCTYBa4a
‘ Mpaeuna Nge ‘ | Taiimep —
3a DineTamm —— qurpec 3a |
Ginetamm |

| | Pesynerar . Opysi
TECTYBaHHA Py

KomeHTapi ‘ —{ Mowyk gpysie |

Pucynok 3.14 — Mana caiity «Csitiodop»

ABTopu3anisi. CtopiHka, sika MICTUTh (OpMYy IJisi BXOAY B CHUCTEMY.
KopucryBau mae BBecTH cBiii email Ta maposib. Takox Ha CTOPIHIN 3HAXOJAUTHCS

MOCHJIAaHHS Ha CTOPIHKY peecTpallii, K10 KOPUCTYBay X04Ye CTBOPUTH aKKAyHT.

PeecTpanis. Ha cropinii 3Haxoauthest hopma peectpaiiii kopuctysaya. [1[oo
CTBOPUTHU AaKKayHT NOTPIOHO BBecTM email, 1M, NOpuUIymMaTH Maposib Ta
niarBepautu Horo. Ilicns ycmimHoi peectpaliii Oyje BUBEJACHO MOBIAOMIICHHS 3
MPUBITAHHSM.
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I'onoBHa cropinka. Mictuth OaHep, SIKMI CHOBIIIA€E, IIO0 CAWT MICTHUTh

JIOCTOBIPHUI MaTepiall.

Temu IIJIP. Ha cTopiHIli 3HaXOMUTHCSA CIHCOK TEM 3 MPABUI JOPOKHBOTO
pyxXy.
IIpaBuaa IIJIP. Mictute npaBuiia 10pOXKHBOTO PYXY, K1 HaJIEKaTh MEBHIN

teMi. [IpaBuiio ckiaaeTbes 3 HOMEpY, TEKCTY MPaBUJIa Ta MOYKE MICTUTH KAPTUHKY.

IIrpadu. CropiHka, Ha sKid 3axoauThCcs Tabmums 13 mTpadamMu 3a
nopymenass [1/[P. Illrpad ckmamaeTbes 3 HOMEPY CTaTTi 3aKOHY YKpaiHW,

(bopMyITFOBaHHS 3aKOHY Ta TPOIIIOBOTO CTATHEHHS.

Tect. CTopiHKa CKIIaIa€ThCA 3 JEKUIBKOX KOMIOHEHTIB. [lepmimii KoMmoHEeHT
— MeHro 11 pinbTpari TectiB. KopuctyBau Mmoxke oOpaTu TeMy abo OiIeT, 3a sSIKUM
X04e MpOoNTH TecTyBaHHA. [[pyruil — rect. Bin ckiamaeTscs 31 COUCKY MUTaHb, SIK1
MaroTh Bijf 2 10 4 BapiaHTIB BiamoBiAei. Takox TeCT MOKE MaTH KapTUHKY. 3HU3Y
BIKHA 3aKpilJICHUNA TalMep, SKUM TMOKazye Yac, IO BaJMIIUBCA J0 KIHIA
TecTyBaHHs. TpeTiii KOMIOHEHT — OJIOK KOMEHTapiB 110 TecTy. KopucTtyBau Moxe sk
3aJIaTH CBO€ MHUTAHHS TakK 1 BIJAMOBICTH Ha BXe ICHYHOUl KoMeHTapi. KoMeHTap
MICTUTh HOMEP TECTY, AaTy CTBOPEHHSI, TEKCT, 1M s Ta (POTO KOpUCTyBaya.

Ipodiab. Ha cTopiniii BijoOpakeHa ocHOBHA iH(OpMallis Mpo KOPUCTYyBaya,
a came email, iM’s Ta ¢oto. Takoxk mpeacraBieHUid mporpec 3a Ouieramu. Bin
CKJIAJIAa€ThCsl 3 HOMEpY OlIeTy, KIIBKOCTI CHpoO MpOXOJKEHHS TEeCTyBaHHS,
OCTaHHBOI'O PE3YyJIbTATy TECTYBAaHHSA: KUIbKICTh MPABWIBHUX 1 HENPaBUIBHUX
BIJIMOBIZCH Ta MPOIEHT MPaBUIBHUX BiAmoBifei. OKpiM IIBOTO CTOPIHKA MICTHUTH
CIIMCOK JIpYy31B KOPUCTYyBaya Ta ix mporpec. Onuc apyra ckiagaeTbes 3 GoTo, iMeH,
IIKaJU MPOrpecy, Ha SIKIM BIJOOpPaXKEHO KUIBKICTh OIETIB, 0 MAKOTh PE3yJIbTaT
TecTyBaHHA Outbiie HiXK 90% 1 MeHIIe 3a HbOTO. SIKIIO0 HATUCHYTH Ha KJIAaBILIY

«Jomatuy», TO BIAKPUETHCS BIKHO 13 CHMCKOM KOPUCTYBAaUiB, SIKUX MOXXHA IOAATH Y

JpYy3i.
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Konbsopu BeO-caiiTy CKIIajatoThCs 3 )KOBTOT'O, TEMHOTO C1POT0, CBITJIO-CIPOTO
Ta 3€JICHOT0 KOJIbOPiB, OCKIJILKM BOHU HaMOUIbIIE HAraayrTh CBITJIIO(Op, IO €

JIOTOTUIIOM CTBOPEHOT'O BEO-CalTy.

3.5.2. Onuc pyHKUiOHAJIBLHOT YACTHHH
ODyYHKITIOHAT CUCTEMH TOAUISETHCS Ha CIHITBHUN I BCIX KOMIIOHEHTIB 1
3HAXOJUTHCS B OKPEMHUX |s (haiyrax Ta Ha BIIACHMH /IS KOJKHOTO KoMIoHeHTa. Cepen

CHUTBHOTO (PYHKIIOHATY MO>KHA BUAUIATH HABITallilo Ta 3B'A30K 13 CEPBEPOM.

Jlns  Hapiramii MDK CTOpIHKAMH BHKOPHCTOBYETBCS MapIIpyTH3aTOP
VueRouter. Yci muosixu 1 HajmamTyBaHHS MapHIpyTH3aTopa MpoIucaHi y Qaitni
router/index.js, skuii posmimeHo y Jlomarky B. Hwmxde HaBemeHO CIHCOK

peani3oBaHUX IUISIXIB:

authorization: /' tests: '/tests’ topic: '/topic/:topicld’
registration: ‘/registration’ fines: '/fines' profile: ‘/profile’
main: ‘/main’ pdr: ‘/pdr’

s 3B's13ky 3 cepBepom caidt BukopuctoBye HTTP-kmienta Axios. o6
OTpUMATH JaH1 HEOOX11HO OyTH aBTOPU30BAHUM KOPUCTYBaUYEM, a CaMe TOKEH cecil
KOpPHUCTYyBa4a Ma€ OyTH BaJigHUM. Y TaHOMY MTPOEKTI BUKOPUCTOBYIOTHCS TaKi THUIIN
sanuTiB: GET, POST, PUT. Jlani HaBeneHo nepelik 3anuTiB, 110 peati3ye cucTeMa.

— login (email, password) — aBropm3amis kopuctyBaua. CepBepy
nepenaeTbca email 1 maposib, a y BIANOBIAb, SKIIO TAaKUM KOPHUCTYBau ICHYE,
HaJICUJIA€ThC email KopucTyBaua 1 TOKeH JJis cecii.

— registration (email, name, password) — peecrtpailiss KOpUCTyBada B
cuctemi. CepBepy HAJCHIAIOTHCS JaHI HOBOIO KOpPHUCTyBauya. Y BIANOBIIbL

MPUXOJIUTHh email KopucTyBaua 1 TOKeH JJIs cecii.

- getFines — orpumanns ycix mrpadis 3a nopymenss [1JP. V BiamnoBiap

MPUXOJIUTh CIIUCOK TpadiB.
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- getTopicsList — orpumanns ycix tem 3 I1JIP. ¥V BianmoBiab NpUXOIUThH
CITUCOK TEM.

— getTopic (id) — orpumanus iHpopmamii Temu 3 HOMepoMm id. VY
BIJINIOBIJIb TPUXOAUTH 00’ €KT 3 JAHUMH PO TEMY, SIKILIO TeMa 3 TakuM 1d icHYe.

- getCardList — orpumanns ycix oinetis 3 [TJIP. V BianoBias npuxoauTh

CITMCOK OLJIETIB.

- getTestList — orpumaHHs yCiX TeCTiB. Y BIAMOBIAb MPUXOIUTh CIIUCOK

TECTIB.

- getUsersList — oTpuMaHHs yCiX KOPHCTYyBadiB CUCTEMH. Y BiJIIMOBIIb

MPUXOAUTH CIIMCOK KOPHCTYBAUiB.

- getUser — orpumaru ocCOOHCTI JaHI TMOTOYHOIO aBTOPU30BAHOTO

KOPHUCTYBaua.

— updateProgress (progress) — OHOBIEHHS IPOIrpecy KOPHUCTyBaya 3a
oierom. CrioyaTky oTpuMyeThest iporpec 3a id. Ctapi gaHi 3MiHIOIOTHCSI HA HOBI 3

00’exty progress. CepBepy BiANPaABISAETHCS OHOBICHHUI MPOTrpec KOPUCTyBaya.

- addFriend (id) — BigmpaBka 3anuty Ha JpyxkO0y BiJl MOTOYHOTO
KOpucTyBaua kopucTyBauy 3 emeinom 1d. CtBoproerbest 00’ekT friends 1
BIINIPABIIIETBCS HA cepBep. Y BIAMOBIAb MOBEpTaeThCsi 00°ekT friends, skmio

CTBOPEHHS OyJIO YCIIIIHKUM.

- addComment (comment) — nogatu 10 cuctreMu KomeHTap. Ha cepsep
BIIMPABISIETBCA 00'€KT comment. Y BIJANOBIIb MOBEPTAEThCS 00 €KT comment,

SKIIO CTBOPEHHS OYJIO YCHIIITHUM.

Koxna cTopinka mae cBiit BiacHu# ¢yHkionan. [lepenik peanizoBaHux

GbyHKIII HABECHO HUXKYE.

ABTOpHM3aIlis:

- aBTOpHU3Allisl KOPUCTYBAya;
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- nepexiJi Ha CTOPIHKY peecTpallii.
Peectparis:

- 3apeeCTpyBaTH KOPUCTyBaYA.
Temu I1JIP:

- BIIKpUTTS 1ieBHOT Temu [1/[P.
Tecr:

- BIJIKDUTTS TECTY 32 TEMOIO;

- BIIKPUTTS TECTY 3a OLIETOM;

- KOHTpPOJIb Yacy (TaimMep);

- nepeBipKa TECTyBaHHS;

- 30epeKEeHHS TIPOTPecy;

- JI0JIaTh KOMEHTap 0 TECTY;

- BIJIMTOBICTH HA ICHYIOYUH KOMEHTAp.
[Tpodinb:

- JIOIaTH pyTa.

3.5.3. Buxkopucranasas HTMLS5 Web Workers
Jlnst migBuieHHs e()EeKTUBHOCTI CHCTeMH Oylio po3poOieHo (yHKITIOHAT,
KWW BUKOPUCTOBYE MOTOKH, a came HTMLS Web Workers. OcnoBHuit pecypc ais
po6otu 3 moTokamu — «workers/index.js». Kox ¢aitny maBeneno y lonatky B. Be6-

cauT BHKOPHUCTOBYE€ IIOTOKH Y TPbOX BHUIIAJIKAX:

Taiimep. Worker 3Haxoautbes y daitni «workers/timerWorker.js» i npuiimae
Ha BX1J 1HTEpBaJl Yacy TecTyBaHHsA. Ha K0KHOMY KpoIll TOBEpTa€ HOBE 3HAYEHHS

Tamepa.
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®diasTpanis TectiB. Worker 3Haxomutbes y darini «workers/filterWorker.js»
1 mpuiiMae Ha BXI1JI CIIMCOK TECTiB, KpuTepiit (inpTpamii Ta ioro 3HadyeHHs. Ha

KOXHOMY KpOIIi IMOBEPTAE€ TECT 3 Bi)IHOBi)IHI/IMI/I JaHUMU.

IlepeBipka pe3yabraTiB TectyBaHHsi. Worker 3HaxoauTbea y aiini
«workers/checkTestWorker.js» 1 mpuiiMae Ha BXiJ CIOUCOK TECTIB Ta CITHCOK

BIJIMOBIJIeH KOopUCcTyBada. Ha KoHOMY KpOLll TOBEPTAETHCS PE3yJIbTaT NEPEBIPKHU.

Sx npuknan Bukopuctanuds HTMLS Web Workers posrisitnemo Bumaaox 3
B1JI0OpaXkeHHsM Taiimepa. TaliMep BUKJIMKAETHCSA HAa CTOPIHII 3 TECTAMU SIK TUIbKU
PO3IMOYMHAETHCS TECTyBaHHA. [[1s CTBOpeHHS B3aeMOJii 3 MOTOKaMu Yy (aiimi
KOMIIOHEHTa BHKOPHCTOBYEThCA pecypc «workers/index.js», AOCTYI 110 SKOTO
MOXKHa OTpuUMatd duepe3 3MiHHYy worker. BiH wicTuTh HacymHi (QYyHKIIL:

startTimerWorker(), getTimerWorker(), stopTimerWorker(), sendTimerWorker().

Oyukmis startTimerWorker(), 300paxkena na puc. 3.15, BiamoBimae 3a
CTOBPEHHS Ta 1HIIIAII3aIlil0 TTOTOKY 3 TaiiMepoM. SIKIo TaiMep BXKe ICHY€E, TO BiH
3ynuHA€Tbes. CTBOpPEHHS TIOTOKY BITOYBAEThCS 4Yepe3 BUKIMK KOHCTPYKTOPA

Worker(), 10 sKoro nepenaeTbCs CKPHIIT, B SIKOMY OIMUCAHUN TOPSIIOK /il IOTOKY.

t timerWorker;

st startTimerWorker = () => {

if(typeof(timerWorker) !=

stopTimerWorker() ;

timerWorker = ne

Pucynox 3.15 — ®@ynxis startTimerWorker() y daitm «workers/index.js»

Oyuxirisa getTimerWorker(), 300pakeHa Ha puc. 3.16, BimoBiae 3a 10CTy

JI0 TIOTOKY TaniMepy.
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getTimerWorker =

timerWorker

Pucynok 3.16 — ®ynkiisa getTimerWorker() y daiini «workers/index.js»

Oyukmis stopTimerWorker(), 300paxena Ha puc. 3.17, Bigmoimae 3a

3aBepIeHHs poOOTH MOTOKY. J[JIs IIbOTO BUKOPUCTOBYETHCS METO T terminate().

stopTimerWorker = () => {
f(typeof(timerhWorker) !=
timerWorker.terminate()

timerWorker =

Pucynox 3.17 — @ynxkuis stopTimerWorker() y daiini «workers/index.js»

@ynxkuis sendTimerWorker(), 300paxkena Ha puc. 3.18, Biamomimae 3a

BIJIMPABKY MOB1JIOMJIEHb MMOTOKY TaiiMepa uepe3 MmeToa postMessage().

sendTimer = message

timerWorker.postMessage({

message

Pucynok 3.18 — @yukiisa sendTimerWorker() y daitni «workers/index.js»

[ToTik TailiMepa mpuiiMae TMOBIIOMJICHHS Ta BHKOHYE CBOIO pOOOTY
BUKOPUCTOBYIOUM OOpOOHHMK mojii onmessage. Koa waBenmenuit Ha puc. 3.19

UTIOCTPYE 110 B3a€EMO/IIIO.
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> = (event

- timelimit = event.

setInterval( ¢) => {

timelLimit--;
postMessage(timelLimit)

00)

Pucynoxk 3.19 — Merox onmessage y aiini «workers/timerWorker.js»

VY nHaBegonomy koji, puc. 3.19, BiIik "acy 3M1HCHIOETHCS 32 JOTIOMOTOIO
merony setlnterval() 1 Ha KOXXHOMY KpOIll OCHOBHOMY IMOTOKY BIAIPAaBISIETHCS

3HaueHHA TaiiMepa yepe3 QyHkIliro postMessage().

OCHOBHMIA OTIK KOMIIOHEHTA 3 TECTaMU MpUIIMae pe3ysibTaT poOOTH MOTOKY
TaiiMepa 1 mepeBipsie 4M HE 3aKiHYMBCS yac BifBeleHHUI Ha TecTyBaHHA. Kop
o0poOHuKa nojii HaBezeHo Ha puc. 3.20.

worker.getTimerWorker().onmessage = (event) => {

= event.

a7
fo

.checkAnswers()

Pucynoxk 3.20 — Merox onmessage y komrnoHeHTa « Test-Page.vue»
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4. TectyBaHHSI IPOrpaMu i pe3yJibTaTH ii BUKOHAHHA

Hwxde HaBe1eHO OMHC KiHIIEBOTO BapiaHTy KOPUCTYBAIILKOTO iHTEpdeiicy Ta
MOr0 TECTYBAHHS.

[Ilo6 notpanutu Ha BeO-calT «CBiTIOdOP», MOTPIOHO B CTPIUKY aJapecH
BBecTn mocwiaHHs — «https://svitlofor.herokuapp.com/». 3aBaHTakylouu CalT

KOPHUCTYBa4 MOTPAIUIs€ HA CTOPIHKY aBTOPHU3allii, SKa IpeicTaBieHa Ha puc. 4.1.

Bxip,

Email

Maponb

YBiTn

He maere akkayHra? CTBOpITh TYT

Pucynok 4.1 — dopma aBTopu3zaiiii kopuctyBada

Jlns aBropu3anii notpiOHO BBecTH email Ta maposb. Cucrema mepeipsie
BaJIIJIHICTh BBEJICHUX AaHUX. SIKIIO0 KOPUCTYBay BBIB JIaH1 HEPABUIBHO, BUAAETHCS

MOB1JIOMJICHHSI TIPO TMTOMUJIKY 300pakeHy Ha puc. 4.2.

Bxin,
Email

example@gmail.com

Maponb

YBiTI

He maete akkayHta? Creopite Tyt!

Pucynox 4.2 — IloBigoMieHHs TPO MOMUJIKY B aBTOpU3AIlli KOPUCTyBaya
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ko maHi BIpHI 1 TaKMM KOPUCTYBAY ICHYE Y CHCTEMi, TO B1AOYyBa€eThCs
nepexij Ha roJIOBHY CTOPIHKY BeO-calTy, sika 300paxeHa Ha puc. 4.3. Takox Ha 110

CTOPIHKY MOYKHA OTPANUTH HATUCHYBIIU Ha JIOTOTUI 00 Ha3BYy BEO-CalTy.

CeiTs000p

NAP lWtpadn TecTm Mpodine Buiitu

€ANHWIA caiT 3 odiliAHMMK TecTamu!

Noana ienury 8 CUY

KOHTAKTU

Tenedon: +38 (077)-627-87-80
Anpeca: m. Kuls, syn. [pw

Email:

f =

Pucynok 4.3 — I'onoBHa cTopinka

Bropi koxxHOi CTOpiHKHM po3TalioBaHe MeHI0. A 3HU3Y — ¢yTep 3
1H(popmarliero npo BeO-cailT. HasiBHa MOMXKJIMBICTH 3B’SA3aTHCh 3 aJIMIHICTPALIEIO
calTy uepes momrTy abo CoIianbHI MEPEKi.

O6pasmm B MeHto «I1J[P», koprcTyBad moTpanuTh Ha CTOPIHKY 300pakeHy

Ha puc. 4.4, ska MICTUTh TEMH 3 TIPABWII JJOPOKHBOTO PYXY.

CeiTsnodop

MNAP lWTpa¢u TecTm Mpodinb Buiitn

MpaBuna AOPOXHLOrO PyXy

1. 3aranbHi NONOXEHH:

2. OboB'a3kM | NpaBa BOAIIB MeXaHI4YHUX TPaHCNOPTHMX 3acobis
3. Pyx TpaHCnopTHUX 3acobiB i3 cneujaNbHUMU cUrHanamm

4. O608B'A3KM i NpaBa NiLoOXoAiB

5. Obos'a3ku i Nnpasa nacaxupis

6. Bumoru ao sBenocuneanctis

Pucynok 4.4 — Ctopinka 3 temamu [1/1P
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HatucHyBmmm Ha oOHy 3 3alpONOHOBAHUX TEM, KOPUCTyBaudy OYIyTh
noctymHi [1/IP, sxi1 crocytoTbest oOpaHoi Temu. IHTepdeiic cTopiHKM MpeICTaBICHO

Ha puc. 4.5.

CeiTso0dop

NAP lWrTpadm TecTn Mpo¢inb Buittn

1. 3aranbHl NoNOXEHHA

1.1. Ui MNpasuna signosiaHo Ao 3akoHy Ykpaitn «[1po AOPOXHI pyx» BCTAHOBAKOKOTL EAUHWUIA NOPAAOK AOPOXKHBLOIO PyXy Ha
BCii TepuTOpIii YKpaiHu. [HWi HOPMaTUBHI aKTW, LLO CTOCYOTLCA 0COBANBOCTEN AOPOXKHBLOTO PyXy (NepeeeseHHA cneuianbHux
BaHTaxiB, eKcnayaTtauia TpaHCNopTHUX 3acobiB OkpemMnx BUAIB, pyX Ha 3aKpUTI TEPUTOPIT TOLLO), NOBUHHI FPYHTYBATUCA Ha
BuMorax unx Mpaswua.

1.2. B YkpaiHi ycTaHOBNEHO NPaBOCTOPOHHIN pyX TPaHCNOPTHUX 3acobis.

1.3. YyacHMKU A0pOXHBLOTO pyxy 3060B'A3aHi 3HATW 1 HEYXWNbHO BUKOHYBaTW BUMOTM Uux Mpaeun, a Takox 6yTu B3aEMHO
BBIUAVBUAMM.

1.4. KOXHWIA y4acHWK A0POXKHBOrO PyXy Mae Npaso po3paxoByBaTh Ha Te, WO I iHWI y4acHWUKU BUKOHYIOTS Ui MpaBuna.

Pucynox 4.5 — Cropinka 3 mpaBuiamMu IIEBHOT TEMU

Ha cropinmi «Illtpaduy, sika 300paxkeHna Ha puc. 4.6, npecraieHa Tadbauis,

SIKA MICTUTh HOMED CTaTTi, TEKCT 3aKOHY Y KpaiHW Ta rpOIoBHil mrpad.

CeiTsodop

NAP lLitpadm Tectmn Mpo¢ine Buitn

Tabnvus wtpadie 3a nopywenHs MAP

Mepenik nopyweHb Ta cyma wrpadis 3a nopyweHHs MNpasun A0poxXHLOro pyxy BusHayeHi Kogekcom YkpaiHu npo
aaMiHicTpaTvBHi npasonopywexHa (KYNAM). LWtpad cnaadyetbca Ha KOpUCTb palioHHOro JepxasHoro
Ka3HaveicTsa 3a Micuem peectpauii Boais. Cnaartite wrpad npotarom 15 AHis, iHakwe cyma wrpady 36inblyeTbes
B 2 pa3w. B tabanui BpaxosaHo ocTtaHHi 3mikn 2021 poky.

Crarra Teker Wrpad
121 u1 Excnayatauis Boaiamu TpaHcnopTHUX 3acobis, ineHTUdiKaUiiHI HOMepW ckNaf0oBUX 255 rpH
YacTUH AKWX He BIANOBIAAIOTL 3anucam y peecTpaLiiHux A0KyMeHTax, 3HuLeHi abo
niapobnexi
121 4.2 [opylweHHA BOAIAMU TPAHCMOPTHUX 3acobiB, WO NPaLIOOTL Y PEXUMI MapLIpyTHUX 255 rpH -

Pucynox 4.6 — Ctopinka i3 mrpadamu 3a nopymerss [1J[P
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SAxmo obparu kateropito «TecTu», KOpUCTyBad MHOTPANUTh HA CTOPIHKY
TEeCTyBaHHS 300pakeHy Ha puc. 4.7, Ha sKiil 3MOKe 00paTH TECT 3a TeMaMH abo 3a

oljeramMu.

CeiTsnodop

NAP lWitpad¢m TecTm Mpod¢ine Buintn

TecTn 33 Temamn = Icnut 3 MAP Ykpaiumn 2021

Tectn 3a 6inetammn = - ”
LLlo6 po3noyatu TectyBaHHs, 0bepiTb TECT 3 NeBHOI KaTeropi.

Maiite Ha yBasi, W0 AKLLO BM obepeTe TecTyBaHHA 3a BineTom, Baw pesynbtat byse
36epexeHo y Baw nporpec. TecTyBaHHA 3a TeMaMu € TPeHyBaNbHUM i oro pesynbTat He byae
36epiratuce.

Ak Tinbkn obepete KaTeropito, 3'BUTLCA TECT | 3anyCcTUTLCS Taumep. Yac TectysaHHs 10 xB.

Pucynok 4.7 — IlycTa cTopiHKa 3 TeCTaMu
[Ticnst Toro, SIK KOPUCTYBad 00epe KaTeropito, po3MOYMHHETHCS TECTYBAHHS 1
0Jipasy 3’SIBISATHCS TECTOBI MUTaHHS. [HTEpdeiic CTOPIHKH 3 TECTOM 300pakeHH Ha

puc. 4.8.

CeiTsodop

MNAP Litpa¢m TecTm Mpo¢ine Buittn

Tectn 3a Temamn = Icnut 3 NMAP Ykpaiuu 2021

2. 06oB'n3kM i Npasa BOALlS MeXaHiuHUX
TPAHCNOPTHIX 3acobis

biner N253 Tecr N224

3. Pyx TpaHcnopTHux 3acobis i3

CNEULANLHMMK CHTHANIMM
XKuTnoBOK 30HOK BBaXatOThCA:

4. 06Goo'nakn i npasa niwoxoais

[lBoposi TepnTopii, @ TAKOX YaCTUHU HaceNeHUnX
5. OGon'nakn i npasa nacaxwpis > » A
NyHKTiB, NO3Ha4YeHi AOPOXHIM 3Hakom 5.31.

€= Bmors 0: SEACCHRRWCTES JlBOpoBi TepuTopii, a TAaKOX YacTUHW HaceNeHUX

7. Bumorw Ao ocib, AKL KepyNTh ryxomum NYHKTiB, NO3HaYeHi AOPOXHIM 3HakoM 5.63.1.
TpancnoproM, 1 norownyin Toapuk L

8. PerynNDaHKR AOPOXHBOTO PYXY 3anmumnocb vacy: 09:59

Pucynox 4.8 — Ilycra cTopinka 3 TecTamu

[Ticast Toro, SIK KOpUCTyBad HaTMCHE Ha KHONKYy «IlepeBiputm» 4m dac
TeCcTyBaHHS Aiiae 10 0, TECT 3aBEPIIUTHCS 1 KOPUCTYBay OOAYUTH CBIN PE3yIbTaT.

VY pesynbTaTi mpuUCYyTHA 1H(pOpMAIlS TPO TE, CKUIBKH OyJ0 MpPaBHIBHHUX 1
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HEMPaBWJIBHUX BIAMOBIZCH, Yac BUTpPAUYCHWH HA TECTYBaHHSI Ta TPOICHT
MpaBUJIBHUX BIAMOBIIEN BiJ 3araibHOi KUTbKOCTI nuTanb. Ha puc. 4.9 300paxeHo
pe3yibTaT, KOJIM MPOLEHT NPaBWIbHUX BIANOBIAEH KOopucTyBaya MeHui 3a 90%,
a "Ha puc. 4.10 — pe3ynbrar, Koau nporeHT Outbimmid 3a 90%. Takox Ha CTOPIHIN
TECTy MpaBWJIbHI BIAMOBIAI OyIyTh BHUAUICHI 3€JIEHUM KOJILOPOM, a HEMPaBUIIbHI

YEPBOHUM.

Baw pesynsrar

MpasunbHo: 10
Momunok: 4

Yac: 01:31

Pucynok 4.9 — Iloranuii pe3ynbTaT TECTyBaHHS

Baw pesynbrar

MpasunbHo: 1

Momunok: 0

Yac: 00:28

Pucynoxk 4.10 — 'apHuii pe3yabTaT TECTyBaHHA
Takox Ha JaHId CTOpPIHII MPEACTaBICHHI KOMEHTapi N0 TecTy. biok
KOMEHTapiB 300paxeHo Ha puc. 4.11. OkpiMm TeKCTy KOMEHTap MICTUTh 1H(OPMAITiT0

IIpO KOpHUCTyBada, 1o Horo 3aJIMIOINB, HOMCP TCCTY, 4acC 1 AaTy CTBOPCHH:A.
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KomeHTapi

3anuunT KOMeHTap

Tecr N21107 2021-03-25 20:45
g Terana

YoMy peryloBantHUK He € YMaCHUKOM AOPOXHBOTO pyxy?

Bianosictu

= Tecr N21107 2021-03-25 21:25
K Alex

ToMy WO 8iH NpauoE Ak caiTAohop. BiH kepye pyxom

Bianosictn

Pucynox 4.10 — biiok KOMeHTapiB 110 TECTY
KopuctyBau Moke 3alMIIATA CBii KOMEHTap N0 TECTYy, BUKOPHUCTABIIH

bypmy, 300paxkeny Ha puc. 4.11.

KomeHTapi
23/MWWUTH KOMeHTap
Homep Tecty
Email
tanya.rovnina@gmail.com
KomenTtap
Bianpasuri
17 ) Tecr N21107 2021-03-25 20:45

Pucynok 4.11 — ®opma cTBOpEeHHSI KOMEHTapIO

Tako)x MOKHa BIJIOBICTH Ha BXKE ICHYIOUHMM KOMEHTap, 110 300pakeHO Ha

puc. 4.12. Toai nosie 3 HOMEPOM TeCTy OyJie 3alIOBHEHO aBTOMATUYHO.
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Tecr N21107 2021-03-25 20:45
g Terana

YoMy peryntoBansHuK He € yHacHUKOM AOPOXHLOTO pyxy?
Bianosicru

Howmep tecry
1107

Email
tanya.rovnina@gmail.com

Komenrap

Bianpasutu

Pucynok 4.12 — ®opma BiANOBII1 HA KOMEHTAP

O6pasmm B MeHto «[Ipodinsy, KopucTyBad MOTPaNUTh HA CTOPIHKY 3
iHpopmariiero mpo cede. Takok Ha I CTOPIHII MICTUTBCS TEPENIK JPy3iB
KopucTyBaya Ta ix mporpec. IIporpec mpyra ckmagaeTbcsl 3 KUIBKOCTI OLIETIB,
pe3ynbTar Skux Mae Outbiie 90% mnpaBUIBLHUX BIMMOBIAEH (3eTEeHUN KOJIp), Ta

menuie 90% (uepBonuii). [nTepdeiic cropinku 306paxkeno Ha puc. 4.13.

CeiTsi0dpop

NAP litpa¢m Tectm Mpo¢inb Buittn

Im'a

Bauwi pgpysi

TetaHa v p
-
) Alex
Email !
tanya.rovnina@gmail.com >
Kent

3MiHUTY Naponk )

IMIHATI SHAUT A " .
MiaTBEpPAUTY 3MiHK elHKOTHITO

Hoaatn

Pucynok 4.13 — IIpodins kopuctyBaua

3HM3Y CTOPIHKM 3HAXOJUTHCA MPOrpec KOpHCTyBaua 3a OuleTaMu, SKUAN

300pakeHo Ha puc. 4.14. IIporpec MicTUTH HOMEp OUTETYy, KITBKICTh CIIPOO HOTO
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CKJIaJIaHHSI, TIPOIIEHT MPaBWIHHUX BIAMOBIJEH BiJ] 3arajibHOi KUIBKOCTI, KIJTBKICTh

MIPaBWJIbHUX Ta HEPABUJILHUX BIAMOBIIACH.

Baw nporpec

Biner N211 Cnpo6: 1 45.5%

Biner N224 Cnpob6: 0 0%

Biner N228 Cnpo6: 1 T 100%

Biner N232 Cnpob6: 0 0%

Biner N235 Cnpo6: 0 0%

Biner N237 Cnpo6: 1 0%

Biner N247 Cnpo6: 0 0%

Biner N248 Cnpo6: 0 0%

Biner N253 Cnpob6: 0 0% L

Pucynok 4.14 — I[Iporpec xopucTyBaua 3a Oineramu

PeanizoBana MOXJIMBICTh JOJIATH APYra, HATUCHYBIINA HA KHOMKY «/lomaTm»

y Ojoui apy3iB. BikHo momryky py3iB 300paxkeHo Ha puc. 4.15.

Kopucrysaui

Alex (alex@gmail.com)
IHKorHiTo (incognito@gmail.com)

Keut (kate@gmail.com)

Tecr (test@gmail.com)

Pucynok 4.13 — BikHo nouryky Jpy3iB

SIKIIO KOpUCTyBaya HE iCHye B CHCTEMi, BiH MOKE CTBOPUTH AaKKayHT,
HAaTUCHYBIIM Ha mocwiaHHS «CTBOPITH TyT» BHHM3Y (OpPMH aBTOpH3alii, IO
300pakena Ha puc. 4.1. dopma peectparlii KopucTyBada 300pakena Ha puc. 4.14.
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Peectpauis

Email

Im'sa

Maponb

MiaTBepaits

3apeecTpyBaTUCh

Pucynok 4.14 — ®opma peecTpalili kKopuctyBada

Jlns peectpartii HeOOX1AHO 3aMOBHUTH BCl TMOJS Ta MIATBEPAWTH IAPOJIb.

Banmingna ¢opma 306pakena Ha puc. 4.15.

Peectpauis

Email
test@gmail.com
Im'a
Tecr HO3ep

Mapons

MiaTBepaits

3apeecTpyBaTUCh

Pucynok 4.15 — Banigna ¢bopma peectpairii

[Ticns  ycmimHOT  peecTpaiii  KOpPUCTyBad MOOAYUTh

300paxkeHe Ha puc. 4.16, 1 moTpanuTh Ha CTOPIHKY CBOTO MPODLITIO.

[IOB1IOMJICHHS,
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[akyemo 3a peectpauito!

Bawa peectpauis 3aBeplieHal

Tenep BY MOXeTe Nepernssatv npasuna
AOPOXHBOTO PyXy, CKAaAAT! TECTV Ta 3a/uULaTv
KoMmeHTapi

\'ﬁﬁz
il

Pucynok 4.16 — [1oBigoMIIeHHS TIPO YCIIIIIHY PEECTPAIlitO
OOpaBu B MeHIO MyHKT «BUHTH», KOPUCTYBay MOBEPHETHCS HA CTOPIHKY

aBTOpU3AIlii.
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BucHoBku
[Tpu BuKOHaHHI KypcoBoi poOoTH Oyiia cTBopeHa iHopMmaliiiina BeO-cucteMa
JUISL  MMJATOTOBKKM  BOMIIB, $Ka BHKOPHCTOBYE 3aco0M  0araTOIOTOYHOTO

nporpaMyBaHHS Ha CTOPOHI KiieHTa, a came HTML5 Web Workers.

JluzaitH cailTy BiJMOBia€ BUMOTaM MIHIMAJbHOCTI Ta MICTUTh KOHTEHT
YKpaiHChKOIO MOBOI0. BeO-cailT po3pobiieHo /uisi aBTOPU30BAHUX KOPUCTYBAUiB 1
Hazae matepianu 3 [1JIP. KopuctyBau Moke nepeBipuTy CBOi 3HaHHS 32 IONIOMOT 010
TECTyBaHHS 3a PI3HUMU KaTETOPISIMU Ta 33JIaTH MUTAHHS JI0 TECTY, HE BUXOISIYH 3
nomy. Takox cucTeMa HaJae KOPUCTYBady MOXKIIMBICTh 30€piratu CBiil mporpec Ta

neperiasgaTi Nporpec IHIUX KOPUCTyBayviB.

Be6-caiit BukopucroBye texnosoriro HTMLS Web Workers qis nepeBipku
BIJIMTOBIJIEH KOPUCTYBada HA TECTOBI MUTAaHHS, (PUIBTpAIlii TECTIB 32 KATETOPisMHU Ta

BiJIOOpakeHHs TakMepy MiJl Yac TECTyBaHHS.

CepBep 3acTocyBaHHS pO3po0IieHnit 3 BUKOpUCcTaHHSAM TexHosorii ASP.NET
Core. KiienTchka 4acTMHA CTBOpPEHA 3 BUKOPHUCTaHHSIM (peiiMBopky Vue.js 1
mwiatopmu Node.js. B sikocti CKB]l 6yB obpanuit MySQL. [lns posropranus
cuctemu OyB 3anistuit Docker. CepBep Ta KIIIEHT CUCTEMHU PO3MIIICH] Y XMapHOMY

cepenouili Heroku, a 6a3za nanux Ha Be6-ceppici AWS.
3acTocyBaHHSA MOXe OyTH MOKPAIIEHO HACTYTHUMU IUIIXaMU:
- po3po0OKa CUCTeMHU JJI aIMIHICTpallli CanTy;
- J0JTaBaHHST MOYKJIMBOCTI pelaryBaHHs Mpo(disito KOpUCTyBaya,
— JI0JIaBaHHS MIATBEPKEHHS PEECTPAIlii KOPUCTYyBaya,;

— peaizailisi MOXJIMBOCTI BIJHOBJICHHS MapOJIIO.
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Honarok A. Kox mpoekty Svitlofor.Data

A.l. Entities
A.1.1. IEntity.cs

namespace Svitlofor.Data.Entities
{
public interface IEntity<Tkey>

{
Tkey Id { get; set; }

A.1.2. CardEntity.cs

using System.Collections.Generic;
namespace Svitlofor.Data.Entities
{
public class CardEntity : IEntity<int>
{
public int Id { get; set; }
public string Notes { get; set; }
public virtual ICollection<TestEntity> Tests { get; set; }
public virtual ICollection<CardProgressEntity> CardProgress { get; set; }

A.1.3. CardProgressEntity.cs

namespace Svitlofor.Data.Entities
{
public class CardProgressEntity : IEntity<string>
{
public string Id { get; set; }
public string Email { get; set; }
public int CardId { get; set; }
public int Correct { get; set; }
public int Wrong { get; set; }
public int Attempts { get; set; }
public double Progress { get; set; }

A.1.4. CommentEntity.cs

using System;
using System.Collections.Generic;

using System.ComponentModel.DataAnnotations.Schema;

namespace Svitlofor.Data.Entities
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public class CommentEntity : IEntity<int>
{
[DatabaseGenerated (DatabaseGeneratedOption.Identity) ]
public int Id { get; set; }
public string Text { get; set; }
public int TestId { get; set; }
public string Email { get; set; }
public string Login { get; set; }

public string Image { get; set; }

public int? PreviousId { get; set; }

public DateTime DateTime { get; set; }

public virtual ICollection<CommentEntity> Next { get; set;

A.1.5. FineEntity.cs

namespace Svitlofor.Data.Entities
{
public class FineEntity : IEntity<string>
{
public string Id { get; set; }
public string Text { get; set; }
public int Price { get; set; }

A.1.6. FriendsEntity.cs

using System.ComponentModel.DataAnnotations.Schema;
namespace Svitlofor.Data.Entities
{
public class FriendsEntity : IEntity<int>
{
[DatabaseGenerated (DatabaseGeneratedOption.Identity) ]
public int Id { get; set; }
public string RequestedById { get; set; }
public string RequestedToId { get; set; }
public bool IsAccepted { get; set; }

A.1.7. RuleEntity.cs

namespace Svitlofor.Data.Entities

{
public class RuleEntity : IEntity<string>

{
public string Id { get; set; }

}
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public int TopicId { get; set; }
public string Text { get; set; }
public string Image { get; set; }

A.1.8. TestEntity.cs

using System.Collections.Generic;
namespace Svitlofor.Data.Entities
{
public class TestEntity : IEntity<int>
{
public int Id { get; set; }
public string Image { get; set; }
public string Question { get; set;
public string Variantl get; set;

public string Variant?2 get; set;

— e e e e

{

{
public string Variant3 { get; set;
public string Variantd { get; set;
public int Correct { get; set; }
public int CardId { get; set; }
public int TopicId { get; set; }

public virtual ICollection<CommentEntity> Comments { get; set; }

A.1.9. TopicEntity.cs

using System.Collections.Generic;
namespace Svitlofor.Data.Entities
{
public class TopicEntity : IEntity<int>
{
public int Id { get; set; }
public string Title { get; set; }
public string Notes { get; set; }
public virtual ICollection<RuleEntity> Rules { get; set; }
public virtual ICollection<TestEntity> Tests { get; set; }

A.1.10. UserEntity.cs

using System.Collections.Generic;
namespace Svitlofor.Data.Entities
{

public class UserEntity

{
public string Id { get; set; }



public string Name { get; set; }

public string Password { get; set; }

public string Image { get; set; }

public virtual ICollection<CardProgressEntity> Progress {get; set;}

public virtual ICollection<FriendsEntity> SentFriendRequests {get; set;}

public virtual ICollection<FriendsEntity> ReceivedFriendRequests {get; set;}

public virtual ICollection<CommentEntity> Comments { get; set; }
}

A.2. EntityConfiguration

A.2.1. CardConfiguration.cs

using Microsoft.EntityFrameworkCore;

using Microsoft.EntityFrameworkCore.Metadata.Builders;

using Svitlofor.Data.Entities;

namespace Svitlofor.Data.EntityConfiguration

{

public class CardConfiguration : IEntityTypeConfiguration<CardEntity>

{
public void Configure (EntityTypeBuilder<CardEntity> builder)

{
builder.HasMany (x => x.Tests) .WithOne () .HasForeignKey (x

.CardId);

builder.HasMany(x => x.CardProgress) .WithOne () .HasForeignKey (x

x.CardId);

}

A.2.2. CommentConfiguration.cs

using Microsoft.EntityFrameworkCore;

using Microsoft.EntityFrameworkCore.Metadata.Builders;

using Svitlofor.Data.Entities;

namespace Svitlofor.Data.EntityConfiguration

{

public class CommentConfiguration

IEntityTypeConfiguration<CommentEntity>

{
public void Configure (EntityTypeBuilder<CommentEntity> builder)

{
builder.HasMany (x => x.Next) .WithOne () .HasForeignKey (x

X.PreviousId) ;

}

=>

=>
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A.2.3. TestConfiguration.cs

using Microsoft.EntityFrameworkCore;
using Microsoft.EntityFrameworkCore.Metadata.Builders;
using Svitlofor.Data.Entities;

namespace Svitlofor.Data.EntityConfiguration
{
public class TestConfiguration : IEntityTypeConfiguration<TestEntity>
{
public void Configure (EntityTypeBuilder<TestEntity> builder)

{

builder.HasMany (x => x.Comments) .WithOne () .HasForeignKey (x =>
x.TestId);

}

A.2.4. TopicConfiguration.cs

using Microsoft.EntityFrameworkCore;
using Microsoft.EntityFrameworkCore.Metadata.Builders;
using Svitlofor.Data.Entities;

namespace Svitlofor.Data.EntityConfiguration
{
public class TopicConfiguration : IEntityTypeConfiguration<TopicEntity>
{
public void Configure (EntityTypeBuilder<TopicEntity> builder)
{

builder.HasMany (x => x.Tests) .WithOne () .HasForeignKey (x =>
x.TopicId) ;

builder.HasMany (x => x.Rules) .WithOne () .HasForeignKey (x =>
x.TopicId);

}

A.2.5. UserConfiguration.cs

using Microsoft.EntityFrameworkCore;
using Microsoft.EntityFrameworkCore.Metadata.Builders;

using Svitlofor.Data.Entities;

namespace Svitlofor.Data.EntityConfiguration

{
public class UserConfiguration : IEntityTypeConfiguration<UserEntity>

{
public void Configure (EntityTypeBuilder<UserEntity> builder)

{

builder.HasMany (x => x.Comments) .WithOne () .HasForeignKey (x =>
x.Email) ;
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builder.HasMany(x  => x.Progress) .WithOne () .HasForeignKey (x

x.Email) ;

builder.HasMany (x

x.ReceivedFriendRequests) .WithOne () .HasForeignKey (x => x.RequestedToId);

builder.HasMany (x

x.SentFriendRequests) .WithOne () .HasForeignKey (x => x.RequestedById) ;

}

A.3. Repositories
A.3.1. IRepository.cs

using System.Collections.Generic;

using System.Threading.Tasks;

namespace Svitlofor.Data.Repositories
{
public interface IRepository<TEntity,
where TEntity : class

Task<TEntity> Add(TEntity item);
Task<List<TEntity>> GetList () ;
Task<TEntity> GetById(TKey id);
Task Delete (TEntity item);

Task Update (TEntity item);

A.3.2. EfRepository.cs

using System.Collections.Generic;
using System.Threading.Tasks;
using Microsoft.EntityFrameworkCore;

namespace Svitlofor.Data.Repositories

{

TKey>

public class EfRepository<TEntity, TKey>

where TEntity : class

protected readonly DbContext context;

public EfRepository (DbContext context)

{

_context = context;

IRepository<TEntity,

public virtual async Task<List<TEntity>> GetList ()

{

return await context.Set<TEntity> () .ToListAsync();

TKey>

=>
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public virtual async Task<TEntity> GetById(TKey id)

{
return await context.Set<TEntity>().FindAsync (id);

public virtual async Task<TEntity> Add(TEntity item)

{
_context.Set<TEntity>() .Add(item);

await SaveChanges();

return item;

public virtual async Task Update (TEntity item)

{

_context.Entry(item) .State = EntityState.Modified;

await SaveChanges|() ;

public virtual async Task Delete(TEntity item)

{

_context.Set<TEntity>() .Remove (item) ;

await SaveChanges|() ;

public virtual async Task SaveChanges ()

{

await context.SaveChangesAsync();

A.3.3. CardProgressRepository.cs

using Svitlofor.Data.Entities;
namespace Svitlofor.Data.Repositories

{

public interface ICardProgressRepository
string>

{
}

public class CardProgressRepository
string>, ICardProgressRepository

{

IRepository<CardProgressEntity,

EfRepository<CardProgressEntity,

public CardProgressRepository (SvitloforDbContext context)

base (context)
{
}
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A.3.4. CardRepository.cs

using Svitlofor.Data.Entities;
namespace Svitlofor.Data.Repositories
{

public interface ICardRepository

{

}

public class
ICardRepository

{

CardRepository

public CardRepository(Svitlofor
{
}

A.3.5. CommentRepository.cs

using System.Collections.Generic;
using System.Threading.Tasks;
using Microsoft.EntityFrameworkCore;

using Svitlofor.Data.Entities;

namespace Svitlofor.Data.Repositories

{

public interface ICommentRepository
{
}

public class CommentRepository

ICommentRepository

{

public CommentRepository(Svitlo
{
}

public override async Task<List

{

var comments await conte

foreach

{

var user await GetUse

if (user != null)

{
comment.Login = use
comment.Image = use

IRepository<CardEntity, int>

EfRepository<CardEntity, int>,

DbContext context) base (context)

IRepository<CommentEntity, int>

EfRepository<CommentEntity, int>,

forDbContext context) base (context)

<CommentEntity>> GetList ()

xt.Set<CommentEntity> () .ToListAsync() ;

(var comment in comments)

r (comment.Email) ;

r.Name;

r.Image;
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return comments;

public override async Task<CommentEntity> GetById (int id)
{

var comment = await context.Set<CommentEntity>().FindAsync(id);
if (comment != null)
{

var user = await GetUser (comment.Email);

if (user != null)

{
comment.Login = user.Name;

comment.Image = user.Image;

return comment;

private async Task<UserEntity> GetUser (string id)
{

return await context.Set<UserEntity>().FindAsync(id);

A.3.6. FineRepository.cs

using Svitlofor.Data.Entities;

namespace Svitlofor.Data.Repositories

{
public interface IFineRepository : IRepository<FineEntity, string>
{
}

public class FineRepository : EfRepository<FineEntity, string
IFineRepository
{
public FineRepository(SvitloforDbContext context) : base(context)

{
}

A.3.7. FriendsRepository.cs

using Svitlofor.Data.Entities;

namespace Svitlofor.Data.Repositories

>y
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public interface IFriendsRepository : IRepository<FriendsEntity, int>
{
}

public class FriendsRepository : EfRepository<FriendsEntity, int>,
IFriendsRepository

{
public FriendsRepository(SvitloforDbContext context) : base(context)
{
}

A.3.8. RuleRepository.cs

using Svitlofor.Data.Entities;

namespace Svitlofor.Data.Repositories

{
public interface IRuleRepository : IRepository<RuleEntity, string>
{
}

public class RuleRepository : EfRepository<RuleEntity, string>,
IRuleRepository
{
public RuleRepository(SvitloforDbContext context) : base(context)

{
}

A.3.9. TestRepository.cs

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

using System.Threading.Tasks;

using Microsoft.EntityFrameworkCore;

using Svitlofor.Data.Entities;

namespace Svitlofor.Data.Repositories

{
public interface ITestRepository : IRepository<TestEntity, int>

{
}

public class TestRepository : EfRepository<TestEntity, int>,
ITestRepository

{

private ICommentRepository commentRepository;
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public TestRepository(SvitloforDbContext context, ICommentRepository

commentRepository) : base(context)

{

__commentRepository = commentRepository;

public override async Task<List<TestEntity>> GetList ()

{
var tests = await context.Set<TestEntity>().ToListAsync();

var comments = await commentRepository.GetList();
foreach (var test in tests)

{

test.Comments = await GetComments (test.Id, comments);

return tests;

public override async Task<TestEntity> GetById(int id)
{
var test = awalt context.Set<TestEntity>().FindAsync (id)

if (test !'= null)
test.Comments = await GetComments (id, null);

return test;

private async Task<List<CommentEntity>> GetComments (int id,

List<CommentEntity> comments)

using
using
using
using

using

{
if (comments == null)

comments = await commentRepository.GetList();

var commentsList = new List<CommentEntity>();

var testComments = comments.Where (com => com.TestId.Equals (id))

commentsList.AddRange (testComments) ;

return commentsList;

A.3.10. TopicRepository.cs

System.Collections.Generic;
System.Ling;
System.Threading.Tasks;
Microsoft.EntityFrameworkCore;

Svitlofor.Data.Entities;
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namespace Svitlofor.Data.Repositories

{

public interface ITopicRepository : IRepository<TopicEntity, int>
{

}

public class TopicRepository : EfRepository<TopicEntity, int>,
ITopicRepository
{
public TopicRepository(SvitloforDbContext context) : base(context)

{
}

public override async Task<List<TopicEntity>> GetList ()
{

var topics = await context.Set<TopicEntity>().ToListAsync();

var rules = await context.Set<RuleEntity>().ToListAsync();

foreach (var topic in topics)
{
var rulesList = new List<RuleEntity>();

var topicRules = rules.Where (rule =>
rule.TopicId.Equals (topic.Id));

rulesList.AddRange (topicRules) ;
topic.Rules = rulesList;

return topics;

public override async Task<TopicEntity> GetById(int id)
{

var topic = await context.Set<TopicEntity>().FindAsync (id);

if (topic != null)
{

var rules = awailt context.Set<RuleEntity>().ToListAsync();

var ruleslList = new List<RuleEntity>();

var topicRules = rules.Where(rule => rule.TopicId.Equals(id));
rulesList.AddRange (topicRules) ;

topic.Rules = ruleslList;

return topic;
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A.3.11. UserRepository.cs

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

using System.Threading.Tasks;

using Microsoft.EntityFrameworkCore;

using Svitlofor.Data.Entities;

namespace Svitlofor.Data.Repositories

{
public interface IUserRepository : IRepository<UserEntity, string>
{

public class UserRepository : EfRepository<UserEntity, string>,
IUserRepository

{
private ICardProgressRepository cardProgressRepository;
private IFriendsRepository friendsRepository;

public UserRepository(SvitloforDbContext context,
ICardProgressRepository cardProgressRepository, IFriendsRepository
friendsRepository) : base(context)

{
_cardProgressRepository = cardProgressRepository;
_friendsRepository = friendsRepository;

public override async Task<List<UserEntity>> GetList ()
{

var users = awailt context.Set<UserEntity>().ToListAsync();
var progress = await cardProgressRepository.GetList();
var friends = await friendsRepository.GetList();

foreach (var user in users)

{

user.Progress = awalt GetProgress (user.Id, progress);
var sentRequests = new List<FriendsEntity>();
var userSent = friends.Where (sr =>

sr.RequestedById.Equals (user.Id));
sentRequests.AddRange (userSent) ;

user.SentFriendRequests = sentRequests;
var receivedRequests = new List<FriendsEntity>();
var userReceived = friends.Where (rr =>

rr.RequestedTold.Equals (user.Id));
receivedRequests.AddRange (userReceived) ;

user.ReceivedFriendRequests = receivedRequests;

return users;
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public override async Task<UserEntity> GetById(string id)

{

var user = awalt context.Set<UserEntity>().FindAsync(id);

if (user != null)

{

var friends =

user.Progress =

await friendsRepository.GetList();

await GetProgress (id, null);

var sentRequests = new List<FriendsEntity>();

var userSent = friends.Where (sr
sr.RequestedById.Equals (user.Id));
sentRequests.AddRange (userSent) ;

user.SentFriendRequests = sentRequests;
var receivedRequests = new List<FriendsEntity>();
var userReceived = friends.Where (rr

rr.RequestedTold.Equals (user.Id));

receivedRequests.AddRange (userReceived) ;

user.ReceivedFriendRequests = receivedRequests;

return user;

private async Task<List<CardProgressEntity>> GetProgress(string

List<CardProgressEntity> progress)

{

if (progress ==

var progressList

var userProgress

null)
progress = awalt cardProgressRepository.GetList();

new List<CardProgressEntity>();
progress.Where (pr => pr.Email.Equals(id));

progresslList.AddRange (userProgress) ;

return progressList;

A.4. SvitloforDbContext.cs

using Microsoft.EntityFrameworkCore;

using Svitlofor.Data.Entities;

using Svitlofor.Data.EntityConfiguration;

namespace Svitlofor.Data

{

id,
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public class SvitloforDbContext

{

options)

public SvitloforDbContext ()

{
}

public

DbContext

SvitloforDbContext (DbContextOptions<SvitloforDbContext>

base (options)

protected override void OnModelCreating (ModelBuilder modelBuilder)

{

base.OnModelCreating (modelBuilder) ;

modelBuilder.ApplyConfiguration (new CardConfiguration()):;

modelBuilder.ApplyConfiguration (new CommentConfiguration());

modelBuilder.ApplyConfiguration (new TopicConfiguration());

(
modelBuilder.ApplyConfiguration (new TestConfiguration());

(

(

modelBuilder.ApplyConfiguration (new UserConfiguration());

//entities

public
public
public
public
public
public
public
public
public

DbSet<TopicEntity> Topics

DbSet<RuleEntity>
DbSet<CardEntity>
DbSet<UserEntity>
DbSet<TestEntity>

Rules {
Cards {
Users {
Tests {

{ get; set; }

get;
get;
get;
get;

set; }
set; }
set; }
set; }

DbSet<CommentEntity> Comments { get; set; }

DbSet<CardProgressEntity> CardProgress { get; set; }
DbSet<FriendsEntity> Friends { get; set; }

DbSet<FineEntity> Fines { get;

set; }
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Honarok b. Kox mpoekty Svitlofor.WebApi

B.1. Controllers

B.1.1. CrudControllerBase.cs

using System;

using System.Collections.Generic;

using System.Threading.Tasks;

using Microsoft.AspNetCore.Authorization;
using Microsoft.AspNetCore.Http;

using Microsoft.AspNetCore.Mvc;

using Svitlofor.WebApi.Models;

using Svitlofor.WebApi.Services;

namespace Svitlofor.WebApi.Controllers
{
[Route ("api/[controller]™)]
[ApiController]

public abstract class CrudControllerBase<TModel, TKey> : ControllerBase

where TModel : IModel<TKey>

protected readonly ICrudService<TModel, TKey> service;

public CrudControllerBase (ICrudService<TModel, TKey> service)
{

_service = service;

// GET: api/<CrudControllerBase>
[Authorize]
[HttpGet]
[ProducesResponseType (StatusCodes.Status2000K) ]
public async Task<ActionResult<List<TModel>>> GetList ()
{
var result = awailt service.GetList();

return Ok (result);

// GET api/<CrudControllerBase>/5
[AllowAnonymous]

[HttpGet ("{id}") ]

[ProducesResponseType (StatusCodes.Status2000K) ]

[ProducesResponseType (typeof (string), StatusCodes.Status404NotFound) ]

public virtual async Task<ActionResult<TModel>> Get (TKey id)
{

Console.WriteLine ("Get " + id);



var model = await _service.Get (id);

if (model == null)
return NotFound ($"{typeof (TModel) .Name}.id={id} not found");

return model;

// POST api/<CrudControllerBase>

[Authorize]

[HttpPost]

[ProducesResponseType (StatusCodes.Status201Created) ]
[ProducesResponseType (StatusCodes.Status409Conflict) ]

public virtual async Task<ActionResult<TModel>> Add([FromBody] TModel

model)
{
var existModel = await service.Get (model.Id);
if (existModel != null)
return Conflict ($"{typeof (TModel) .Name}.id={model.Id} already
exist");

var result = await _service.Add (model);

return CreatedAtAction (nameof (Get), new { id = result.Id}, result);

// PUT api/<CrudControllerBase>/5

[Authorize]

[HttpPut ("{id}") ]

[ProducesResponseType (StatusCodes.Status404NotFound) ]
[ProducesResponseType (StatusCodes.Status2000K) ]

public wvirtual async Task<ActionResult<TModel>> Update ([FromBody]

TModel model)

found") ;

{

var existModel = await service.Get (model.Id);
if (existModel == null)
return NotFound ($" {typeof (TModel) .Name} .id={model.Id} not
var result = await _service.Update (model);
return Ok (result);
// DELETE api/<CrudControllerBase>/5

[Authorize]
[HttpDelete ("{id}") ]
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[ProducesResponseType (StatusCodes.Status204NoContent) ]
[ProducesResponseType (StatusCodes.Status2000K) ]

public virtual async Task Delete (TKey id)

{

var model = await service.Get (id);

if (model != null)
await service.Delete (id);

B.1.2. CardController.cs

using Microsoft.AspNetCore.Mvc;
using Svitlofor.WebApi.Models;
using Svitlofor.WebApi.Services;

namespace Svitlofor.WebApi.Controllers
{
[Route ("api/[controller]") ]
[ApiController]
public class CardController : CrudControllerBase<Card, int>
{
public CardController (ICardService service) : base(service)
{
}

B.1.3. CardProgressController.cs

using Microsoft.AspNetCore.Mvc;
using Svitlofor.WebApi.Models;
using Svitlofor.WebApi.Services;

namespace Svitlofor.WebApi.Controllers

{

[Route ("api/[controller]™)]

[ApiController]
public class CardProgressController : CrudControllerBase<CardProgress,
string>
{
public CardProgressController (ICardProgressService service)

base (service)
{
}
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B.1.4. CommentController.cs

using Microsoft.AspNetCore.Mvc;
using Svitlofor.WebApi.Models;

using Svitlofor.WebApi.Services;

namespace Svitlofor.WebApi.Controllers
{
[Route ("api/[controller]")]
[ApiController]

public class CommentController : CrudControllerBase<Comment, int>

{

public CommentController (ICommentService service)

{
}

B.1.5. FineController.cs

using Microsoft.AspNetCore.Mvc;
using Svitlofor.WebApi.Models;

using Svitlofor.WebApi.Services;

namespace Svitlofor.WebApi.Controllers

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

base (service)

[ApiController]
public class FineController : CrudControllerBase<Fine, string>
{

public FineController (IFineService service) : base(service)

{
}

B.1.6. FriendsController.cs

using Microsoft.AspNetCore.Mvc;
using Svitlofor.WebApi.Models;

using Svitlofor.WebApi.Services;

namespace Svitlofor.WebApi.Controllers
{
[Route ("api/[controller]")]
[ApiController]

public class FriendsController : CrudControllerBase<Friends, int>

{

public FriendsController (IFriendsService service)

{
}

base (service)

79



B.1.7. TestController.cs

using Microsoft.AspNetCore.Mvc;
using Svitlofor.WebApi.Models;
using Svitlofor.WebApi.Services;

namespace Svitlofor.WebApi.Controllers
{
[Route ("api/[controller]")]
[ApiController]
public class TestController : CrudControllerBase<Test, int>
{
public TestController (ITestService service) : base(service)
{
}

b.1.8. TopicController.cs

using Microsoft.AspNetCore.Mvc;
using Svitlofor.WebApi.Models;
using Svitlofor.WebApi.Services;

namespace Svitlofor.WebApi.Controllers
{
[Route ("api/[controller]") ]
[ApiController]
public class TopicController : CrudControllerBase<Topic, int>
{
public TopicController (ITopicService service) : base(service)
{
}

B.1.9. UserController.cs

using System.Threading.Tasks;

using Microsoft.AspNetCore.Authorization;
using Microsoft.AspNetCore.Http;

using Microsoft.AspNetCore.Mvc;

using Svitlofor.WebApi.Models;

using Svitlofor.WebApi.Services;

namespace Svitlofor.WebApi.Controllers

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

public class UserController : CrudControllerBase<User, string>

{

protected IUserService service => (IUserService) service;

public UserController (IUserService service) : base(service)

{
}

[HttpPost ("/api/User/login") ]
[ProducesResponseType (StatusCodes.Status2000K) ]

[ProducesResponseType (typeof (string), StatusCodes.Status404NotFound) ]
public virtual async Task<ActionResult<Token>> Token ([FromBody] Login

login)
{
var result = await service.Login(login.Username, login.Password);
if (result == null)
{
return NotFound ($"User was not found");
}
return Ok (result);
}
[AllowAnonymous ]
[HttpPost]
[ProducesResponseType (StatusCodes.Status201Created) ]
[ProducesResponseType (StatusCodes.Status409Conflict) ]
public override async Task<ActionResult<User>> Add([FromBody] User
model)
{
var existModel = await service.Get (model.Id);
if (existModel != null)
return Conflict ($"{typeof (User) .Name}.id={model.Id} already
exist");
var result = await service.Add(model);
return CreatedAtAction (nameof (Get), new { 1id = result.Id 1},
result) ;
}
}
B.2. Models
b.2.1. IModel.cs

namespace Svitlofor.WebApi.Models

{
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public interface IModel<TKey>

{
TKey Id { get; set; }

B.2.2. Card.cs

namespace Svitlofor.WebApi.Models

{

public class Card : IModel<int>

{
public int Id { get; set

;o

public string Notes { get; set; }

B.2.3. CardProgress.cs

namespace Svitlofor.WebApi.Models

{

public class CardProgress

{
public CardProgress ()

{

Correct = 0;

Attempts = 0;
Wrong = 0;
Progress = 0;

public string Id { get;

IModel<string>

set; }

public string Email { get; set; }

public int CardId { get;

set; }

public int Correct { get; set; }

public int Wrong { get;

set; }

public int Attempts { get; set; }

public double Progress { get; set; }

Bb.2.4. Comment.cs

using System;

using System.Collections.Generic;

namespace Svitlofor.WebApi.Models

{

public class Comment : IModel<int>

{

public int Id { get; set; }

public string Text { get; set; }
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public int TestId { get; set; }

public string Email { get; set; }
public string Login { get; set; }
public string Image { get; set; }

public DateTime DateTime { get; set; }

public int? PreviousId { get; set;

public virtual ICollection<Comment> Next { get;

B.2.5. Fine.cs

namespace Svitlofor.WebApi.Models
{
public class Fine : IModel<string>
{
public string Id { get; set; }
public string Text { get; set; }
public int Price { get; set; }

B.2.6. Friends.cs

namespace Svitlofor.WebApi.Models
{
public class Friends : IModel<int>
{
public int Id { get; set; }
public string RequestedById { get;
public string RequestedToId { get;
public User Friend { get; set; }
public bool IsAccepted { get; set;

B.2.7. Login.cs

namespace Svitlofor.WebApi.Models

{

public class Login

{
public string Username { get; set;

public string Password { get; set;

B.2.8. Rule.cs

namespace Svitlofor.WebApi.Models

}

set; }

set; }

set;

}
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public class Rule : IModel<string>

{
public
public
public
public

string Id { get; set; }
int TopicId { get; set; }
string Text { get; set; }
string Image { get; set; }

Bb.2.9. Test.cs

using System.Collections.Generic;

namespace Svitlofor.WebApi.Models

{

public class Test : IModel<int>

{
public
public
public
public
public
public
public
public
public
public
public
public

int Id { get; set; }

string Image { get; set; }
string Question { get; set;
string Variantl get; set;

string Variant3 get; set;

— e e e e

{
string Variant2 { get; set;
{
string Variant4d { get; set;
int Correct { get; set; }
string Notes { get; set; }
int CardId { get; set; }
int TopicId { get; set; }
virtual ICollection<Comment> Comments { get; set;

B.2.10. Token.cs

namespace Svitlofor.WebApi.Models

{

public class Token

{
public
public

string Email { get; set; }

string AccessToken { get; set; }

b.2.11. Topic.cs

using System.Collections.Generic;

namespace Svitlofor.WebApi.Models

{

public class Topic : IModel<int>

{

public int Id { get; set; }

}
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using

public string Title { get; set; }
public string Notes { get; set; }
public virtual ICollection<Rule> Rules { get; set; }

Bb.2.12. User.cs

System.Collections.Generic;

namespace Svitlofor.WebApi.Models

{

public class User : IModel<string>

{

public string Id { get; set; }

public string Name { get; set; }

public string Password { get; set; }

public string Image { get; set; }

public bool Confirmed { get; set; }

public virtual ICollection<CardProgress> Progress { get; set; }
public virtual ICollection<Friends> SentFriendRequests { get; set;

public virtual ICollection<Friends> ReceivedFriendRequests { get;

B.3. Services

using

using

B.3.1. ICrudService.cs

System.Collections.Generic;
System.Threading.Tasks;

namespace Svitlofor.WebApi.Services

{

public interface ICrudService<TModel, TKey>

{

using
using
using
using
using

using

Task<List<TModel>> GetList ()
Task<TModel> Get (TKey modelId);
Task<TModel> Add(TModel model) ;
Task<TModel> Update (TModel model) ;
Task Delete (TKey modelId);

B.3.2. CrudService.cs

System.Collections.Generic;
System.Threading.Tasks;
AutoMapper;
Microsoft.AspNetCore.Mvc;
Svitlofor.Data.Repositories;
Svitlofor.WebApi.Models;

}

set;

}
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namespace Svitlofor.WebApi.Services
{

public abstract class CrudService<TEntity, TModel, TKey>
ICrudService<TModel, TKey>

where TEntity : class
where TModel : IModel<TKey>

protected readonly IRepository<TEntity, TKey> repository;
protected readonly IMapper mapper;

public CrudService (IRepository<TEntity, TKey> repository, IMapper
mapper)

_repository = repository;

_mapper = mapper;

public virtual async Task<List<TModel>> GetList ()
{
var entitylList = await repository.GetList();
var modelList = mapper.Map<List<TModel>>(entityList);

return modellList;

public virtual async Task<TModel> Get (TKey modelId)
{

var resultEntity = await
_repository.GetById(modelId) .ConfigureAwait (false);

var model = mapper.Map<TModel>(resultEntity);

return model;

public virtual async Task<TModel> Add([FromBody] TModel model)
{

var entity = mapper.Map<TEntity> (model);

var resultEntity = await
_repository.Add(entity) .ConfigureAwait (false);

var resultModel = mapper.Map<TModel> (resultEntity);

resultModel = await

AfterAddOrUpdate (resultModel) .ConfigureAwait (false);

return resultModel;

public virtual async Task<TModel> Update (TModel model)
{

var existEntity = await
_repository.GetById(model.Id).ConfigureAwait (false);
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var entity = mapper.Map (model, existEntity);

await repository.Update(entity) .ConfigureAwait (false);

var resultModel = mapper.Map<TModel> (entity);

resultModel = await
AfterAddOrUpdate (resultModel) .ConfigureAwait (false);

return resultModel;

public virtual async Task Delete (TKey modelId)
{

var entity = await
_repository.GetById(modelId) .ConfigureAwait (false);

if (entity != null)
{

await repository.Delete(entity).ConfigureAwait (false);

protected Task<TModel> AfterAddOrUpdate (TModel savedModel)
{

return Task.FromResult (savedModel) ;

b.3.3. CardProgressService.cs

using AutoMapper;

using Svitlofor.Data.Entities;
using Svitlofor.Data.Repositories;
using Svitlofor.WebApi.Models;

namespace Svitlofor.WebApi.Services

{
public interface ICardProgressService : ICrudService<CardProgress, string>
{
}

public class CardProgressService : CrudService<CardProgresskEntity,
CardProgress, string>, ICardProgressService

{

public CardProgressService (ICardProgressRepository repository, IMapper
mapper)

base (repository, mapper)
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B.3.4. CardService.cs

using System.Ling;

using System.Threading.Tasks;
using AutoMapper;

using Microsoft.AspNetCore.Mvc;
using Svitlofor.Data.Entities;
using Svitlofor.Data.Repositories;
using Svitlofor.WebApi.Models;

namespace Svitlofor.WebApi.Services

{
public interface ICardService : ICrudService<Card, int>
{
}

public class CardService : CrudService<CardEntity, Card, int>, ICardService
{

private ICardProgressRepository cardProgressRepository;

private IUserRepository userRepository;

public CardService (ICardRepository repository, ICardProgressRepository
cardProgressRepository, IUserRepository userRepository, IMapper mapper)

base (repository, mapper)

_cardProgressRepository = cardProgressRepository;
_userRepository = userRepository;

public override async Task<Card> Add([FromBody] Card model)
{
var usersList = await userRepository.GetList();
foreach (var user in usersList)
{
CardProgress cp = new CardProgress
{
Id = model.Id+""+ user.Id,
CardId = model.Id,

Email = user.Id
bi
var cpEntity = mapper.Map<CardProgressEntity>(cp);
var resultCp = await

_cardProgressRepository.Add (cpEntity) .ConfigureAwait (false);
}

var entity = mapper.Map<CardEntity>(model);

var resultEntity = await
_repository.Add(entity) .ConfigureAwait (false);

var resultModel = mapper.Map<Card>(resultEntity);

88



resultModel = await
AfterAddOrUpdate (resultModel) .ConfigureAwait (false);

return resultModel;

public override async Task Delete(int modelId)

{

var entity = await
_repository.GetById(modelId) .ConfigureAwait (false);

if (entity != null)
{
await repository.Delete(entity) .ConfigureAwait (false);

var cardProgressList = (await
_cardProgressRepository.GetList ()) .Where(cp => cp.CardId.Equals (modelId)); ;

foreach (var cardProgress in cardProgressList)

{

await
_cardProgressRepository.Delete (cardProgress) .ConfigureAwait (false);

}

B.3.5. CommentService.cs

using System;

using System.Threading.Tasks;
using AutoMapper;

using Microsoft.AspNetCore.Mvc;
using Svitlofor.Data.Entities;
using Svitlofor.Data.Repositories;
using Svitlofor.WebApi.Models;

namespace Svitlofor.WebApi.Services

{

public interface ICommentService : ICrudService<Comment, int>
{
}
public class CommentService : CrudService<CommentEntity, Comment, int>,
ICommentService
{
public CommentService (ICommentRepository repository, IMapper mapper)

base (repository, mapper)

public override async Task<Comment> Add([FromBody] Comment model)

{
89



var now = DateTime.Now;

model.DateTime = new DateTime (now.Year, now.Month, now.Day,
now.Hour, now.Minute, 0);

var entity = mapper.Map<CommentEntity> (model);

var resultEntity = await
_repository.Add(entity) .ConfigureAwait (false);

var resultModel = mapper.Map<Comment>(resultEntity);

resultModel = await

AfterAddOrUpdate (resultModel) .ConfigureAwait (false);

return await Get (resultModel.Id);

B.3.6. FineService.cs

using AutoMapper;

using Svitlofor.Data.Entities;
using Svitlofor.Data.Repositories;
using Svitlofor.WebApi.Models;

namespace Svitlofor.WebApi.Services

{

public interface IFineService : ICrudService<Fine, string>

{

}

public class FineService : CrudService<FineEntity, Fine, string>,
IFineService

{
public FineService (IFineRepository repository, IMapper mapper)
base (repository, mapper)

B.3.7. FriendsService.cs

using AutoMapper;

using Svitlofor.Data.Entities;
using Svitlofor.Data.Repositories;
using Svitlofor.WebApi.Models;

namespace Svitlofor.WebApi.Services
{
public interface IFriendsService : ICrudService<Friends, int>
{
}
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public class FriendsService : CrudService<FriendsEntity, Friends, int>,

IFriendsService

{

public FriendsService (IFriendsRepository repository, IMapper mapper)

base (repository, mapper)

B.3.8. RuleService.cs

using AutoMapper;

using Svitlofor.Data.Entities;
using Svitlofor.Data.Repositories;
using Svitlofor.WebApi.Models;

namespace Svitlofor.WebApi.Services

{

public interface IRuleService : ICrudService<Rule, string>

{

}

public class RuleService : CrudService<RuleEntity, Rule, string>,
IRuleService

{
public RuleService (IRuleRepository repository,

base (repository, mapper)

B.3.9. TestService.cs

using AutoMapper;

using Svitlofor.Data.Entities;
using Svitlofor.Data.Repositories;
using Svitlofor.WebApi.Models;

namespace Svitlofor.WebApi.Services

{
public interface ITestService : ICrudService<Test,
{
}

IMapper mapper)

int>

public class TestService : CrudService<TestEntity, Test, int>, ITestService

{
public TestService (ITestRepository repository,

base (repository, mapper)

IMapper mapper)
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b.3.10. TopicService.cs

using AutoMapper;

using Svitlofor.Data.Entities;

using Svitlofor.Data.Repositories;

using Svitlofor.WebApi.Models;

namespace Svitlofor.WebApi.Services

{

public interface ITopicService

{
}

public

ITopicService

{

using
using
using
using
using
using
using
using
using
using

using

public TopicService (ITopicRepository repository,
base (repository,

class TopicService

B.3.11. UserService.cs

System;

System.Collections.Generic;

System.IdentityModel.Tokens.Jwt;

System.Security.Claims;

System.Threading.Tasks;

AutoMapper;

Microsoft.
Microsoft.
Svitlofor.
Svitlofor.
Svitlofor.

AspNetCore.Mvc;
IdentityModel.Tokens;
Data.Entities;
Data.Repositories;
WebApi.Models;

namespace Svitlofor.WebApi.Services

{

public interface IUserService

{

Task<Token> Login (string username,

mapper)

ICrudService<Topic, int>

CrudService<TopicEntity,

ICrudService<User, string>

string password) ;

IMapper mapper)

int>,
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public class UserService : CrudService<UserEntity, User,
IUserService

{
private ICardProgressService cardProgressService;
private ICardRepository cardRepository;

private IFriendsService friendsService;

string>,

public UserService (IUserRepository repository, ICardProgressService

cardProgressService, IFriendsService friendsService,
ICardRepository cardRepository, IMapper mapper)

base (repository, mapper)

_cardProgressService = cardProgressService;
_cardRepository = cardRepository;

_friendsService = friendsService;

public override async Task<User> Get (string modelId)

{

var resultEntity =
_repository.GetById(modelId) .ConfigureAwait (false);

var model = mapper.Map<User>(resultEntity);

if (model != null)

{

foreach (var friends in model.SentFriendRequests)

{

var person =
_repository.GetById(friends.RequestedToId) .ConfigureAwait (false);

friends.Friend = mapper.Map<User>(person);

foreach (var friends in model.ReceivedFriendRequests)

{

var person =
_repository.GetById(friends.RequestedById) .ConfigureAwait (false);

person.Comments = null;
person.Password = null;
person.ReceivedFriendRequests = null;
person.SentFriendRequests = null;

friends.Friend = mapper.Map<User>(person);

return model;

public override async Task<User> Add([FromBody] User model)
{

model.Confirmed = false;

await

await

await
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model.Progress = new List<CardProgress>();
model.SentFriendRequests = new List<Friends>();
model.ReceivedFriendRequests = new List<Friends>();
var cardsList = await cardRepository.GetList();
foreach (var card in cardsList)
{
model.Progress.Add (new CardProgress
{
Id = card.Id + "" + model.Id,
CardId = card.Id,
Email = model.Id
1) :

var entity = mapper.Map<UserEntity> (model);

var resultEntity =
_repository.Add(entity) .ConfigureAwait (false);

var resultModel = mapper.Map<User>(resultEntity);

resultModel =

AfterAddOrUpdate (resultModel) .ConfigureAwait (false);

return resultModel;

public override async Task<User> Update (User model)

{

ICollection<CardProgress> progressList = model.Progress;

foreach (var progress in progressList)
{
await cardProgressService.Delete (progress.Id);

}

model.Progress = new List<CardProgress>();

ICollection<Friends> friendsReceivedList
model .ReceivedFriendRequests;

foreach (var friends in friendsReceivedList)
{
await friendsService.Delete(friends.Id);

}

model .ReceivedFriendRequests = new List<Friends>();

await

await

ICollection<Friends> friendsSentList = model.SentFriendRequests;

foreach (var friends in model.SentFriendRequests)

{

await friendsService.Delete(friends.Id);

}

model.SentFriendRequests = new List<Friends>();
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var existEntity = await
_repository.GetById(model.Id).ConfigureAwait (false);

var entity = mapper.Map (model, existEntity);
await repository.Update(entity) .ConfigureAwait (false);
var resultModel = mapper.Map<User>(entity);

resultModel = await
AfterAddOrUpdate (resultModel) .ConfigureAwait (false);

resultModel.Progress = new List<CardProgress>();

foreach (var progress in progressList)

{
var newProgress = awalt cardProgressService.Add(progress);
resultModel.Progress.Add (newProgress) ;

resultModel .ReceivedFriendRequests = new List<Friends>();
foreach (var fr in friendsReceivedList)
{

var newFriend = await friendsService.Add(fr);

resultModel.ReceivedFriendRequests.Add (newFriend) ;

resultModel.SentFriendRequests = new List<Friends>();
foreach (var fr in friendsSentList)

{
var newFriend = await friendsService.Add(fr);

resultModel.SentFriendRequests.Add (newFriend) ;

return resultModel;

public override async Task Delete(string modelId)
{

var entity = await
_repository.GetById(modelId) .ConfigureAwait (false);

if (entity != null)

{
foreach (var progress in entity.Progress)
{

await cardProgressService.Delete (progress.Id);

foreach (var friends in entity.SentFriendRequests)
{

await friendsService.Delete(friends.Id);

foreach (var friends in entity.ReceivedFriendRequests)
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await friendsService.Delete(friends.Id);

await repository.Delete(entity) .ConfigureAwait (false);

public async Task<Token> Login(string username, string password)

{

Token response = null;

var identity = await GetIdentity(username, password);
if (identity != null) {
var now = DateTime.UtcNow;
// create JWT - Token
var jwt = new JwtSecurityToken (
issuer: AuthOptions.ISSUER,
audience: AuthOptions.AUDIENCE,
notBefore: now,
claims: identity.Claims,

expires:
now.Add (TimeSpan.FromMinutes (AuthOptions.LIFETIME) ),

signingCredentials: new
SigningCredentials (AuthOptions.GetSymmetricSecurityKey (),

SecurityAlgorithms.HmacSha256) ) ;

var encodedJwt = new
JwtSecurityTokenHandler () .WriteToken (jwt) ;

response = new Token {AccessToken = -encodeddwt, Email =
identity.Name};

}

return response;

private async Task<ClaimsIdentity> GetIdentity(string username, string
password)

{
var userEntitylList = await repository.GetList();
var userList = mapper.Map<List<User>>(userEntityList);

var person = userlist.Find(x => x.Id == username && x.Password ==
password) ;

if (person != null)
{
var claims = new List<Claim>
{
new Claim(ClaimsIdentity.DefaultNameClaimType, person.Id),
new Claim(ClaimsIdentity.DefaultRoleClaimType, "user")
bi
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ClaimsIdentity claimsIdentity
ClaimsIdentity(claims,

new
ClaimsIdentity.DefaultNameClaimType,

ClaimsIdentity.DefaultRoleClaimType) ;

return claimsIdentity;

}

return null;

B.4. ApplicationProfile

using AutoMapper;
using Svitlofor.Data.Entities;
using Svitlofor.WebApi.Models;

namespace Svitlofor.WebApi.Mapping
{
public class ApplicationProfile
{
public ApplicationProfile()
{
CreateMap<TestEntity,
CreateMap<CardEntity,
CreateMap<TopicEntity,
CreateMap<RuleEntity,
CreateMap<UserEntity,
CreateMap<FriendsEntity,
CreateMap<CommentEntity,

CreateMap<CardProgressEntity,

CreateMap<FineEntity,

B.5. AuthOptions

using System.Text;
using Microsoft.IdentityModel.Tokens;

namespace Svitlofor.WebApi

{
public class AuthOptions

{

Test> () .ReverseMap ()
Card> () .ReverseMap ()
Topic> () .ReverseMap
Rule> () .ReverseMap ()

Profile

’

()7

’

User> () .ReverseMap () ;
Friends> () .ReverseMap () ;

Comment> () .ReverseMap () ;

CardProgress> () .ReverseMap ()

Fine> () .ReverseMap () ;

public const string ISSUER = "MyAuthServer";
public const string AUDIENCE = "MyAuthClient";
const string KEY = "mysupersecret secretkey!123";

public const

int LIFETIME = 1;

public static SymmetricSecurityKey GetSymmetricSecurityKey ()

"Token",

’

97



return new SymmetricSecurityKey (Encoding.ASCII.GetBytes (KEY))

B.6. RepositoriesAutofacModule

using Autofac;
using Svitlofor.Data.Repositories;
namespace Svitlofor.WebApi

{

public class RepositoriesAutofacModule : Module

{

protected override void Load(ContainerBuilder builder)
{
builder.RegisterType<UserRepository> ()
.As<IUserRepository>()
.InstancePerLifetimeScope () ;
builder.RegisterType<TopicRepository> ()
.As<ITopicRepository> ()
.InstancePerLifetimeScope () ;
builder.RegisterType<TestRepository> ()
.As<ITestRepository>()
.InstancePerLifetimeScope () ;
builder.RegisterType<CommentRepository> ()
.As<ICommentRepository> ()
.InstancePerLifetimeScope () ;
builder.RegisterType<CardRepository> ()
.As<ICardRepository>()
.InstancePerLifetimeScope () ;
builder.RegisterType<CardProgressRepository> ()
.As<ICardProgressRepository>()
.InstancePerLifetimeScope();
builder.RegisterType<FriendsRepository> ()
.As<IFriendsRepository> ()
.InstancePerLifetimeScope () ;
builder.RegisterType<RuleRepository> ()
.As<IRuleRepository>()
.InstancePerLifetimeScope () ;
builder.RegisterType<FineRepository> ()
.As<IFineRepository>()
.InstancePerLifetimeScope () ;

B.7. ServicesAutofacModule

using Autofac;
using Svitlofor.WebApi.Services;
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namespace Svitlofor.WebApi
{
public class ServicesAutofacModule : Module
{
protected override void Load(ContainerBuilder builder)
{

builder.RegisterType<TopicService> ()
.As<ITopicService> ()
.InstancePerLifetimeScope () ;

builder.RegisterType<CardService> ()
.As<ICardService> ()
.InstancePerLifetimeScope () ;

builder.RegisterType<TestService> ()
.As<ITestService> ()
.InstancePerLifetimeScope();

builder.RegisterType<UserService> ()
.As<IUserService> ()
.InstancePerLifetimeScope () ;

builder.RegisterType<CommentService> ()
.As<ICommentService> ()
.InstancePerLifetimeScope () ;

builder.RegisterType<FriendsService> ()
.As< IFriendsService> ()
.InstancePerLifetimeScope () ;

builder.RegisterType<CardProgressService> ()
.As<ICardProgressService> ()
.InstancePerLifetimeScope () ;

builder.RegisterType<RuleService> ()
.As<IRuleService> ()
.InstancePerLifetimeScope () ;

builder.RegisterType<FineService> ()
.As<IFineService> ()

.InstancePerLifetimeScope () ;

B.8. Program

using System;

using Autofac.Extensions.DependencylInjection;
using Microsoft.AspNetCore.Hosting;

using Microsoft.EntityFrameworkCore;

using Microsoft.Extensions.DependencyInjection;
using Microsoft.Extensions.Hosting;

using Microsoft.Extensions.Logging;

using Svitlofor.Data;

namespace Svitlofor.WebApi

{



public class Program
{
public static void Main(string[] args)
{
var host = CreateHostBuilder (args) .Build() ;
CreateDbIfNotExists (host) ;
host.Run () ;

private static void CreateDbIfNotExists (IHost host)
{
using (var scope = host.Services.CreateScope())
{
var services = scope.ServiceProvider;
try
{

var db =
services.GetRequiredService<SvitloforDbContext> () ;

db.Database.Migrate () ;
1
catch (Exception ex)
{

var logger =
services.GetRequiredService<ILogger<Program>> () ;

logger.LogError (ex, "An error occurred while migrating the
database.");

public static IHostBuilder CreateHostBuilder (string[] args)
{

var port = Environment.GetEnvironmentVariable ("PORT") ;

return Host.CreateDefaultBuilder (args)

.UseServiceProviderFactory (new
AutofacServiceProviderFactory())

.ConfigureServices (services => services.AddAutofac())
.ConfigureWebHostDefaults (webBuilder =>
{

webBuilder.UseStartup<Startup> () .UseUrls ("http://*:" +
port);

B.9. Startup

using Autofac;
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using
using
using
using
using
using

using

AutoMapper;

Microsoft.
Microsoft.
Microsoft.
Microsoft.
Microsoft.

Microsoft.

AspNetCore.Authentication.JwtBearer;
AspNetCore.Builder;
AspNetCore.Hosting;
EntityFrameworkCore;
Extensions.Configuration;

Extensions.DependencylInjection;

using Microsoft.Extensions.Hosting;
using Microsoft.IdentityModel.Tokens;
using Microsoft.OpenApi.Models;

using Svitlofor.Data;

using Svitlofor.WebApi.Mapping;

namespace Svitlofor.WebApi
{
public class Startup
{
public Startup (IConfiguration configuration)
{

Configuration = configuration;

public IConfiguration Configuration { get; }

// This method gets called by the runtime. Use this method to add
services to the container.

public void ConfigureServices (IServiceCollection services)
{
services.AddCors () ;
services.AddDbContext<SvitloforDbContext> (options =>

options.UseMySqgl (Configuration.GetConnectionString ("DefaultConnection™)));

services.AddAuthentication (JwtBearerDefaults.AuthenticationScheme)
.AddJwtBearer (options =>
{
options.RequireHttpsMetadata = false;

options.TokenValidationParameters = new
TokenValidationParameters

{
ValidatelIssuer = true,
ValidIssuer = AuthOptions.ISSUER,
ValidateAudience = true,
ValidAudience = AuthOptions.AUDIENCE,
ValidateLifetime = true,

IssuerSigningKey =
AuthOptions.GetSymmetricSecurityKey (),

ValidateIssuerSigningKey = true,
}i
1) :
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services.AddControllers () ;
services.AddHealthChecks () ;
// register AutoMapper

services.AddAutoMapper (configuration =>
configuration.AddProfile (new ApplicationProfile()));

// register Swagger
services.AddSwaggerGen (options =>
{
options.SwaggerDoc ("v1l", new OpenApiInfo
{
Version = "v1",
Title = "My API"
1) :
1) ;

public void Configure (IApplicationBuilder app, IWebHostEnvironment env)
{
if (env.IsDevelopment ()) {
app.UseDeveloperExceptionPage () ;
}
app.UseHttpsRedirection() ;
app.UseRouting () ;
app.UseCors (
options => options.AllowAnyOrigin () .AllowAnyMethod () .AllowAnyHeader ()
) ;
app.UseAuthentication () ;
app.UseAuthorization () ;
app.UseEndpoints (endpoints =>
{
endpoints.MapControllers() ;
endpoints.MapHealthChecks ("/api/health");

app.UseSwagger () ;
app.UseSwaggerUI (options =>

options.SwaggerEndpoint ("/swagger/vl/swagger.json", "My API");

}

public virtual void ConfigureContainer (ContainerBuilder builder)

{
builder.RegisterAssemblyModules (System.Reflection.Assembly.GetExecutingAssemb

1y ()
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Honartok B. Kox mpoekty SvitloforClient

B.1. index.html

<!DOCTYPE html>
<html lang="">
<head>
<meta charset="utf-8">
<meta http-equiv="X-UA-Compatible" content="IE=edge">
<meta name="viewport" content="width=device-width,initial-scale=1.0">
<link rel="icon" href="/images/svitlofor.png">

<link rel="stylesheet" type="text/css"
href="../node modules/bootstrap/dist/css/bootstrap.min.css"/>

<link rel="stylesheet" href="style.css">
<title><%= htmlWebpackPlugin.options.title %$></title>

</head>
<body class="body style">
<noscript>

<strong>We're sorry but <%= htmlWebpackPlugin.options.title %> doesn't work
properly without JavaScript enabled.

Please enable it to continue.</strong>
</noscript>

<div id="app"></div>
</body>
</html>

B.2. style.css

@font-face {
font-family: 'Pangolin';
src: url('../src/fonts/Pangolin-Regular.ttf');
}
@font-face {
font-family: 'UbuntuMono';
src: url('../src/fonts/UbuntuMono-Regular.ttf');

box-sizing: border-box;

body {
background: #ffffe6 !important;
min-height: 100vh;
display: flex;
font-weight: 400;

font-size: 20px !important;
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body,
html,
-App,

#app,
.vertical-center {

width: 100%;
height: 100%;

.vertical-center {
display: flex;
text-align: left;
justify-content: center;

flex-direction: column;

.inner-block {
width: 450px;
margin: auto;
background: whitesmoke;
box-shadow: Opx 1l4px 80px rgba (34, 35, 58,
padding: 40px 55px 45px 55px;
border-radius: 15px;

transition: all .3s;

.card-back {
background: whitesmoke;
border-radius: 15px;
margin: 3%;

padding: 3%;

.nav-link {
font-size: 25px;
color: white !important;
font-family: 'UbuntuMono';

cursor: pointer;

.nav-link:hover{

color: #£f5cl00 !important;

.page-title {
font-family: 'UbuntuMono';
font-weight: bold;
text-align: center;

margin: 2%;
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.profile-page, .pdr-page, .main-page, .fines-page {

min-height: 200px;

B.3. App.vue

<template>
<div id="app">
<router-view />
</div>
</template>

<script>

export default {
name: 'App'

}
</script>

<style>
</style>

B.4. main.js

import '/public/style.css'

import { BootstrapVue } from 'bootstrap-vue'

// Import Bootstrap an BootstrapVue CSS files
import 'bootstrap/dist/css/bootstrap.css'

import 'bootstrap-vue/dist/bootstrap-vue.css'
import 'bootstrap/dist/js/bootstrap.min.js’

// Make BootstrapVue available throughout project

Vue.use (BootstrapVue)

import Vue from 'vue'
import App from './App.vue'

import router from './js/router'
Vue.config.productionTip = false;

new Vue ({

router,

render: h => h(App)
}) . Smount ('#app"')
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B.5. components

B.5.1. Progress-Round.vue

<template>
<div v-if="value >= 90" class="progress border-correct">
<span class="progress-left">
<span class="progress-bar"></span>
</span>
<span class="progress-right">
<span class="progress-bar"></span>
</span>

<div class="progress-value">{{Number ((value) .toFixed (1)) }}%</div>

</div>

<div v-else class="progress border-wrong">
<span class="progress-left">
<span class="progress-bar"></span>
</span>
<span class="progress-right">
<span class="progress-bar"></span>
</span>
<div class="progress-value">{{value}}%</div>
</div>
</template>

<script>
export default {
name: "Progress-Round",
props: {
value: Number

}
</script>

<style scoped>

.progress{
width: 150px;
height: 150px;
line-height: 150px;
background: none;
margin: 0 auto;
box-shadow: none;
position: relative;

}

.progress:after{
content: "";
width: 100%;
height: 100%;
border-radius: 50%;
border: 12px solid #fff;
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}

position: absolute;
top: O;
left: 0;

.progress > spanf{

}

width: 50%;

height: 100%;
overflow: hidden;
position: absolute;
top: O;

z—-index: 1;

.progress .progress—-left{

}

left: 0;

.progress .progress-bar{

}

width: 100%;

height: 100%;
background: none;
border-width: 12px;
border-style: solid;
position: absolute;
top: O;

.progress .progress—-left .progress-bar({

}

left: 100%;
border-top-right-radius: 80px;
border-bottom-right-radius: 80px;
border-left: O;

transform-origin: left;

.progress .progress-right{

}

right: 0;

.progress .progress-right .progress-bar{

}

left: -100%;
border-top-left-radius: 80px;
border-bottom-left-radius: 80px;
border-right: 0;
transform-origin: right;
animation: loading-1 1.8s linear

.progress .progress-value{

width: 90%;

height: 90%;
border-radius: 50%;
font-size: 24px;
line-height: 135px;
text-align: center;

position: absolute;

forwards;
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.progress.border-correct .progress-bar({
border-color: #1c7430;

.progress.border-wrong .progress-bar({
border-color: #c82333;

}

.progress .progress—-left .progress-bar({

animation: loading-2 1.5s linear forwards 1.8s;

@keyframes loading-1{

0% {
-webkit-transform: rotate (0deqg);
transform: rotate (0deqg);

}

100%¢
-webkit-transform: rotate (180deq);
transform: rotate (180deq);

}
@keyframes loading-2{
0% {
-webkit-transform: rotate (0deqg);
transform: rotate (0deqg);
}
100%{
-webkit-transform: rotate (l44deq);
transform: rotate (l44deq);

}
@keyframes loading-3{
0% {
-webkit-transform: rotate (0deqg);
transform: rotate (0deqg);
}
100%¢
-webkit-transform: rotate (90deq);

transform: rotate (90deqg);

}
@keyframes loading-4{
0%{
-webkit-transform: rotate (0deq);
transform: rotate (0deqg);
}
100% ¢
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-webkit-transform: rotate (36deq);
transform: rotate (36deq);

}
@keyframes loading-5{
0%{
-webkit-transform: rotate (0deqg);
transform: rotate (0deqg);
}
100% ¢
-webkit-transform: rotate (126deq);
transform: rotate (l26deq);

}
</style>

B.5.2. Navbar.vue

<template>
<nav class="navbar navbar-expand-1lg navbar-dark bg-dark">

<a class="navbar-brand" href="/main"><img class="1logo"
src="/images/svitlofor.png" alt="Logo"/></a>

<div class="w-100">

<a class="navbar-brand" href="/main"><span
class="title">CeiTnodop</span></a>

<button class="navbar-toggler" type="button" data-
toggle="collapse" data-target="#navbarNavAltMarkup"

aria-controls="navbarNavAltMarkup" aria-expanded="false"
aria-label="Toggle navigation">

<span class="navbar-toggler-icon"></span>
</button>

<div class="collapse navbar-collapse"
id="navbarNavAltMarkup"><br/>

<ul class="navbar-nav mr-auto">

<li class="nav-1link" @click="openPDR () ">IP<span
class="sr-only" current="current"></span></1li>

<li class="nav-1link" Qclick="openFines () ">llrpadtu</1i>
<1i class="nav-1link" @click="openTests () ">TecTu</1li>
</ul>
<ul class="navbar-nav flex-row ml-md-auto d-none d-md-flex">
<1i class="nav-1link" @click="openProfile () ">Ipodbine</1li>

<1li class="nav-1link" Q@click="exit () ">Bumtu</1i>
</ul>
</div>
</div>
</nav>
</template>
<script>

import router from "@/js/router";
import API from "@/js/api";
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export default {
name: 'Navbar',
methods: {
openPDR () {

router.push ({name:

by

openFines () {

router.push ({name:

b
openTests () {

router.push ({name:

by
openProfile () {

router.push ({name:

by

exit () {

sessionStorage.setItem (API.tokenKey,

'pdr'});

'fines'}):;

'tests'});

'profile', });

sessionStorage.setItem('user', null);

router.push ({name:

by

}
</script>

<style scoped>
.logo {
width: 100px;
height: 100px;

.title {
color: whitesmoke;
font-family: 'Pangolin';
font-size: 45px;
margin-right: 2em;
}
</style>

B.5.3. Main.vue

<template>
<div>
<Navbar/>

<div class="main-page">

<img class="w-100" src="/images/road.png" alt="Title image"/>

</div>

<Footer/>

'authorization'}) ;

null);
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</div>
</template>

<script>
import Navbar from './Navbar.vue'

import Footer from './Footer.vue'

export default {

name: "Main",

components: {
Navbar,
Footer
}
}
</script>

<style scoped>

</style>

B.5.4. Footer.vue

<template>
<footer>
<div class="container text-center text-md-left">
<div class="row">
<div class="col-md-8 col-1g-7 text-center text-md-left mb-3 mb-
md-0">
<h6 class="font-weight-bold text-uppercase mt-3 mb-—
4">Tudpopmania npo npoekr</h6>

<p>CTBOPEHO IJII BMKOHaHHSA KypPCOBOIL poOoTM CTyneHTKM HaVKMA
crnenianpHocTi IN3-4 PoBHiHOLI TeTaumu</p>

<p>Beb-canT "CrBiTmodop" mnperncramisse cobow OHJAMH mjatbopmy
IOJIS HaBUaAHHA BOOiiB. BiH MicTuTh iHbopmanimHmi maTepias mo Temam 3 IIJIP, a Taxkox
TEeCTM IJIS NEepPeBipKM 3HaHbL.</p>

<p>CaliT CTBOPEHO 3 BMKOPMCTAHHAM TaKMX I1HCTPYMEHT1B #AK
Asp.net Core, Entity Framework, Swagger, Vue.js, Axios, HTML5 Web Workers</p>

</div>

<hr class="clearfix w-100 d-md-none">

<div class="col-md-5 col-1g-4 text-center text-md-left mb-3 mb-
md-0">

<h6 class="font-weight-bold text-uppercase mt-3 mb-
4">KoHTaxTn</hé>

<p><b>Temedbon:</b> +38 (077)-627-87-80</p>
<p><b>Ampeca:</b> m. Kuie, Bys. I'puropis CkoBopomm 2</p>

<p><b>Email:</b> <a
href="mailto:svitlofor@gmail.com">svitlofor.ukraine@gmail.com</a></p>
<!-- Social buttons -->
<div>
<a class="fa"

href="https://www.facebook.com/profile.php?id=100015201939759"
target="_blank">
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<img src="/images/fb.png" alt="facebook">

</a>

<a class="fa"

target=" blank">

<img src="/images/telegram.png" alt="telegram">

<div class="footer-copyright text-center py-3">0 2021 Copyright:
<a href="https://github.com/TRovnina/SvitloforServer">

href="https://t.me/sleep walkerll'"

Back-

<a href="https://github.com/TRovnina/Svitlofor-web-client"> Front-

</a>
</div>
</div>
</div>
</div>
<!-- Copyright -->
end</a>
end</a>
</div>
<!-- Copyright -->
</footer>
</template>
<script>
export default ({
name: "Footer"
}
</script>

<style scoped>

footer {

background: #343a40;
color: white;
font-size: 12px;
left: O;

bottom: 0;

padding: 10px;
width: 100%;

footer a {

color: green;

.fa {

display: inline-block;
width: 40px;

margin: 2%;

.fa img {
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width: 60%;
}
</style>

B.5.5. Authorization/Authorization.vue

<template>

<div class="vertical-center">
<div class="inner-block">
<b-overlay :show="show" rounded="sm">
<b-form :aria-hidden="show ? 'true' : null">
<h3 class="text-center">Bxin</h3>

<b-form-group label="Email" label-for="inputEmail"
class="mb-2">

<b-form-input id="inputEmail" v-model="email"

placeholder="example@gmail.com"
:state="validation"

required />

</b-form-group>

<b-form-group label="Ilaposap" label-for="inputPassword"
class="mb-2">

<b-form-input id="inputPassword" v-model="password"

type="password" :state="validation" required

/>
</b-form-group>

<b-form-invalid-feedback :state="validation" class="mb-2">
He npaBuibHMM email um nmapoJsb

</b-form-invalid-feedback>

<button type="button" class="btn btn-warning btn-1lg btn-
block" @click="sendRequest">YBiiTu</button>

<small>He MaeTe akkKayHTa? CreopiTh <a
href="/registration">ryr</a>!</small>

</b-form>
</b-overlay>
</div>
</div>

</template>

<script>
import router from '@/js/router’
import API from "@/js/api";

export default {
name: 'Authorization',
data () {
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return {

nn
4

email:
password: "",
show: false,

valid: true

s
computed: {
validation () {

return this.valid

by
methods: {
async sendRequest () {
this.show = true;

API.login(this.email, this.password)

.then ((response) => {
this.valid = true;
sessionStorage.setItem (API.tokenKey,

response.accessToken) ;

sessionStorage.setItem('user', response.email);
this.show = false;
router.push ({name: 'main'});

}) .catch (error => {
this.valid = false;
this.show = false;
console.log('error: ' + error);

)

}
</script>

<style scoped>
</style>

B.5.6. Authorization/Registration.vue

<template>
<div class="vertical-center">
<div class="inner-block">
<b-overlay :show="show" rounded="sm">
<b-form :aria-hidden="show ? 'true' : null">

<h3 class="text-center">Peecrpauisa</h3>

<b-form-group label="Email" label-for="inputEmail"
class="mb-2">
<b-form-input id="inputEmail" v-model="email"
placeholder="example@gmail.com"
:state="validation"
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required/>
</b-form-group>

<b-form-group label="Im"a" label-for="inputName"
class="mb-2">

<b-form-input id="inputName" v-model="name"
placeholder="Iran IBaHeHKO"

:state="validation" required/>
</b-form-group>

<b-form-group label="Ilaposnp" label-for="inputPasswordl"
class="mb-2">

<b-form-input id="inputPasswordl" v-model="passwordl"
type="password"

:state="validation" required/>
</b-form-group>

<b-form-group label="IligTBepmiTn" label-
for="inputPassword2" class="mb-2">

<b-form-input id="inputPassword2" v-model="password2"

type="password" :state="validation"
required/>

</b-form-group>

<b-form-invalid-feedback :state="validation" class="mb-2">
<p>Bci mojsg mMawTh, OyTM 3amnoBHeHHI</p>
<p>laposi maorTbs cnienamaTu</p>
</b-form-invalid-feedback>

<button type="button" class="btn btn-warning btn-lg btn-
block" @click="sendRequest"

raria-disabled="!validation">3apeecTpyBaTncho
</button>

</b-form>
</b-overlay>
<b-modal id="registration-result" hide-footer>
<template #modal-title>
IaxyeMo 3a peecTpanino!
</template>
<template #modal-header-close>
<b-button-close @click="openProfile"/>
</template>
<div class="d-block text-center">
<p>Bama peecTpaliisa 3asBepueHa!</p>

<p>Tenep BM MOXeTe IeperyanaTy NpaBuila HOOPOXHBOTO PYXY,
CKJIaIaTy TEeCTM Ta 3BajuuaTy KOMeHTapi</p>

</div>
<b-button class="mt-3" block @click="openProfile"
variant="warning">OK</b-button>
</b-modal>
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</div>
</div>
</template>

<script>
import router from '@/js/router’

import API from "@/js/api";

export default ({
name: 'Registration',

data () {
return {

mwn
4

email:

mwn
4

passwordl:

nwn
4

password2:
"",

name:
show: false,

by

computed: {

validation () {
return this.email != '' && this.name != "'
&& this.passwordl != '' && this.password2 != "'
&& this.passwordl === this.password2;
}
by
methods: {
async sendRequest () |
this.show = true;

API.registration(this.email, this.name, this.passwordl)
.then ((response) => {
API.login (response.id, response.password)

.then ((response) => {
sessionStorage.setItem (API.tokenKey,

response.accessToken) ;
sessionStorage.setItem('user',

response.email) ;
this.show = false;

this.$bvModal.show ('registration-result');
}) .catch (error => {
console.log(error);
1)
}) .catch(error => {
console.log(error);
1)

b
openProfile () {
this.S$bvModal.hide ('registration-result');

router.push ({name: 'profile'});
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}
</script>

<style scoped>

</style>

B.5.7. PDR/FinesPage.vue

<template>
<div>
<Navbar/>
<div class="fines-page">
<h3 class="page-title">Tabmmuga mrpabis 3a nopymeHHa IIP</h3>
<div class="fines-list">

<p>llepenik nopymeHb Ta cyMa wrpabiB 3a nopyumeHHS [IpaBuil OOPOXHBOT'O
pyxy Bu3HaueHl KomexcoM VYkpalHm npo amMiHicTpaTmBHi npaBonopymexHHs (KYnDAl) .
lirpad cnjauyeTbcsa Ha KOPUCTL PAaMOHHOTO JlepXaBHOT'O KasHAUeMcTBa 3a Micuem
peecTpauii Bomis. Cojparites wmTpad nporarom 15 5nHiB, 1Hakme cymMa mTpady
36ibmyeTsCa B 2 pasu. B Tabamil BpaxoBaHO ocTaHHl 3Minm 2021 poky.</p>

<table class="table table-striped">
<thead>
<tr>
<th scope="col" width="10%">CrarTa</th>
<th scope="col">TexkcT</th>
<th scope="col" width="13%">lltpad</th>
</tr>
</thead>
<tbody>
<tr :id="item.id" v-for="item in fines" :key="item.id">
<th scope="row" width="10%">{{ item.id }}</th>
<td>{{ item.text }}</td>
<td width="13%">{{ item.price }} rpu</td>
</tr>
</tbody>
</table>
</div>
</div>
<Footer/>
</div>
</template>

<script>
import Navbar from '../Navbar.vue'
import Footer from '../Footer.vue'

import API from "@/js/api";

export default {
name: "FinesPage",
components: {

Navbar,
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Footer
by
data () {
return {

fines: []

s
mounted () {
API.getFines ()
.then (function( response ) {
this.fines = response;
}.bind(this));

}
</script>

<style scoped>
.fines-1list {

margin: 2% 10%;

.fines-list table {
background-color: whitesmoke;

}
</style>

B.5.8. PDR/PDR-Page.vue

<template>
<div>
<Navbar/>
<div class="pdr-page">
<h3 class="page-title">llpaBuia HOOPOXHBLOTO PyxXy</h3>
<ul class="list-group">

<1li class="list-group-item"

@click="openTopic ($event)" v-for="item in topics" :key="item.id">

{{ item.id }}. {{ item.title }}
</1i>
</ul>
</div>
<Footer/>
</div>
</template>

<script>
import Navbar from '../Navbar.vue'
import Footer from '../Footer.vue'
import router from "@/js/router";
import API from '@/js/api'

rid="item.id"
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export default {

name: "PDR-Page",

components: {
Navbar,
Footer

by

data () {
return {

topics: []

s
mounted () {
API.getTopicsList ()
.then (function( response ) {
this.topics = response;
}.bind (this));
br
methods: {
openTopic (event) {
let id = event.currentTarget.id;

router.push ({ name: 'topic', params: { topicId: id }});

}

</script>

<style scoped>
.list-group {

margin: 2% 10%;

.list-group-item:hover {
font-weight: bold;
color: #£5c100;
cursor: pointer;

}

</style>

B.5.9. PDR/ Topic.vue

<template>
<div>
<Navbar/>
<h3 class="page-title">{{ topic.id }}. {{ topic.title }}</h3>
<div class="card-back">
<p class="" rid="item.id" v-for="item in topic.rules"
tkey="item.id">
<b>{{ item.id }}.</b> {{ item.text }}
</p>
</div>
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</div>
</template>

<script>
import Navbar from '../Navbar.vue'
import API from '@/js/api'

export default {
name: "Topic",
components: {
Navbar
by
data () {
return {

topic: {}

br
mounted () {
API.getTopic (this.$route.params.topicId)
.then ((response) => {
this.topic = response
}) .catch(error => {

console.log('error: ' + error);

</script>

<style scoped>
</style>

B.5.10. Profile/CardProgress.vue

<template>
<div>
<h3 class="page-title">Bam nporpec</h3>
<div class="row m-4" v-for="item in progress" :key="item.id">
<span class="col-2"><b>Bimer N{{ item.cardId }}</b></span>
<span class="col-2">Cnpo6: {{ item.attempts }}</span>
<div class="col-6">

<b-progress class="mt-2" v-if="item.correct+item.wrong != 0"
:max="item.correct+item.wrong" show-value>

<b-progress-bar :value="item.correct"
variant="success"></b-progress-bar>

<b-progress-bar :value="item.wrong" variant="danger"></b-
progress-bar>

</b-progress>

<b-progress v-else class="mt-2" max="20">
<b-progress-bar/>
</b-progress>
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</div>

<span class="col-2">{{ item.progress }}%</span>

</div>
</div>
</template>

<script>
export default {

name: "CardProgress'",
props: {
progress: Array
}
}
</script>

<style scoped>
</style>

B.5.11. Profile/Friend.vue

<template>
<div class="friend-row row"
<div class="col-6">
<b-avatar
size="70px"/>

<b-avatar v-else

size="70px"/>

v-if="item.friend.image

variant="success"

cid="item.id">

null" variant="success"

:src="item.friend.image"

<span>{{item.friend.name} }</span>

</div>
<div class="col-6">

<b-progress class="mt-4"
value>

<b-progress-bar
variant="success"></b-progress-bar>

<b-progress-bar
variant="danger"></b-progress-bar>

</b-progress>
</div>
</div>
</template>

<script>
export default ({
name: "Friend",
props: {
item: Object
s
methods: {
getProgress (list) {
0;
list.forEach (item=>{
if (item.attempts

let count =

:max="item.friend.progress.length" show-
:value="getCorrect (item.friend.progress)"

:value="getWrong (item.friend.progress)"
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count++;
})
return count;
s
getCorrect (1list) {
let count = 0;
list.forEach (item=>{
if (item.progress >= 90)
count++;
})
return count;
by
getWrong (list) {
let count = 0;
list.forEach (item=>{
if (item.progress < 90 && item.attempts != 0)
count++;
})

return count;

}
</script>

<style scoped>
.friend-row {
margin: 1% 0;
}
.friend-row span{
margin-left: 2%;
}
</style>

B.5.12. Profile/Friends.vue

<template>
<div>

<h3 class="page-title">Bami npy3i</h3>

<Friend :item="item" v-for="item in sentRequest" :key="item.id" />
<Friend :item="item" v-for="item in receivedRequest" :key="item.id" />
<div>

<b-button class="btn-1g btn-block mt-4" variant="outline-success"
@click="openUsers">

JonmaTm
</b-button>

<b-modal id="modal-scrollable" scrollable title="Kopuctyepaui">
<div>
<p v-for="item in users" :id="item.id" :key="item.id"
@click="selectItem(Sevent) ">
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size="70px"/>

size="70px"/>

</p>
</div>

<b-avatar v-if="item.image == null" variant="success"
<b-avatar v-else variant="success" :src="item.image"

<span class="ml-3">{{item.name} }</span>
<span> ({{item.id}})</span>

<template #modal-footer>

<b-button class="mt-3" block @click="addFriend"
variant="success">Ionaru</b-button>
</template>
</b-modal>
</div>

</div>
</template>
<script>

import Friend from '

./Friend.vue'

import API from "@/js/api";

export default ({
name: "Friends",
components: {
Friend
}y
props: {
sentRequest:

Array,

receivedRequest: Array

by
data () {
return {

users: []

4

select: null

b
methods: {

openUsers () {

API.getUsersList ()

.then (function (response) {

this.users = [];

const user = sessionStorage.getItem('user');
response.forEach (item => {

}
}.bin

if (item.id != user)
this.users.push(item);

)
d(this));

this.S$bvModal.show ('modal-scrollable');

}y

selectItem (event) {
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if (this.select != null)

document.getElementById(this.select) .classList.remove ("select");

const id = event.currentTarget.id;
document.getElementById (id) .classList.add("select");
this.select = id;
s
addFriend () {
API.addFriend(this.select)
.then (function (response) {
console.log(response) ;
API.getUser ()
.then (function (response) {
this.sentRequest =
response.sentFriendRequests;
}.bind(this));
}.bind (this))
.catch (error => {
console.log('error: ' + error);

) :
this.S$bvModal.hide ('modal-scrollable') ;

}
</script>

<style scoped>
.select {
background-color: #ffffeé6;
font-weight: bold;

#modal-scrollable p:hover({
cursor: pointer;
font-weight: bold;

}
</style>

B.5.13. Profile/Profile.vue

<template>
<div>
<Navbar/>
<b-overlay :show="user == null" rounded="sm">
<div class="container-fluid profile-page">
<div class="row">
<div class="col-7 card-back" v-if="user != null">
<UserForm :user="user"/>

</div>
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<div class="col-4 card-back friends-card" v-if="user !=

null">
<Friends :sentRequest="user.sentFriendRequests"
:receivedRequest="user.receivedFriendRequests"/>
</div>
</div>
<div class="card-back" v-if="user != null">
<CardProgress :progress="user.progress"/>
</div>
</div>
</b-overlay>
<Footer/>
</div>
</template>
<script>
import Navbar from '../Navbar.vue'
import Footer from '../Footer.vue'
import UserForm from './User-Form.vue'

import CardProgress from './CardProgress.vue'
import Friends from './Friends.vue'
import API from "@/js/api";

export default {

name: "Profile",

components: {
Navbar,
Footer,
UserForm,
CardProgress,
Friends

by

data () {
this.loadData() ;
return {

user: null,

b
methods: {
async loadData () {
API.getUser ()
.then (function (response) {
this.user = response;
}.bind (this));

}
</script>
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<style scoped>
.profile-page .card-back {
margin: 1.5% !important;
}
.profile-page .friends-card.card-back {
padding: 3% 0;
}
</style>

B.5.14. Profile/User-Form.vue

<template>
<div class="row">
<div class="col-4">
<b-avatar v-if="user.image == null" size="200px"
variant="warning"/>
<b-avatar v-else :src="user.image" size="200px"
variant="success"/>
<b-form-file id="file-small" v-model="avatar"
size="sm" accept="image/*"
placeholder="" drop-placeholder="IllepersaruirTe cogmn"
browse-text="3miunuTn" />
</div>
<div class="col-7">
<b-form-group label="Im'a" label-for="inputName" class="mb-2">
<b-form-input id="inputName" v-model="name"
:state="validation" required />

</b-form-group>

<b-form-group label="Email" label-for="inputEmail" class="mb-2">
<b-form-input id="inputEmail" v-model="email" disabled/>

</b-form-group>
<small><a>3MiHuTK napoJsb?</a></small>

<b-button disabled <class="btn-1lg btn-block" wvariant="outline-
success" @click="editProfile">

IinTBepmuTM 3MiHU
</b-button>
</div>
</div>
</template>

<script>
export default {
name: "User-Form",
props: {
user: Object
by
data () |
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return {
avatar: null,
name: this.user.name,

email: this.user.id

b
computed: {
validation () {

return this.name != "'

b
methods: {
editProfile () {

return true;

}
</script>

<style scoped>
</style>

B.5.15. TestPage/Comment.vue

<template>
<div>
<div :class="'comment-card mb-3 ml-'+ (3+step)">
<div class="comment-header row">
<div class="col-4">
<b-avatar v-if="comment.image == null" variant="success"
size="50px"/>
<b-avatar v-else variant="success" :src="comment.image"
size="50px"/>
<span class="ml-3">{{comment.login}}</span>
</div>
<span class="col-4">Tect N{{comment.testId}}</span>
<span class="col-4">{{parseDateTime (comment.dateTime) }}</span>
</div>
<hr/>
<p>{{comment.text}}</p>
<div class="m-4">

<div align="center">

<b-button v-b-toggle=""'collapse-"'"+comment.id"
variant="1ink">BignosicTtu</b-button>
</div>
<b-collapse :id="'collapse-'+comment.id" class="mt-2">
<b-card>
<CommentForm :test="comment.testId"

:previous="comment.id" ref="form"/>
<div align="center">

<b-button @click="addComment"
variant="warning">Binnpasuru</b-button>
127



</div>
</b-card>
</b-collapse>
</div>
</div>

<div>

<Comment
comment.next"

</div>
</div>
</template>

:comment="item"
tkey="item.id" />

<script>

import Comment from '@/components/TestPage/Comment.vue'

:step="step+2"

v-for="item in

import CommentForm from 'Q@/components/TestPage/Comment-Form.vue'

export default ({

name: "Comment",

components: {
Comment,
CommentForm

b

props: {
comment: Object,

step: Number
br
methods: {

parseDateTime (dateTime) {

return dateTime.replace('T',

b
addComment () {

this.Srefs.form.onSubmit ()

.then ((response) => {

this.comment.next.push (response)

}) .catch(error => {
console.log(error);

});

}

</script>

<style scoped>
.comment-card {
background: whitesmoke;
border-radius: 15px;
600px;

padding: 2%;

max-width:

') .slice (0,

dateTime.length-3);
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font-size: 1l4px !important;

.comment-card .comment-header
width: 100%;
font-weight: bold;
}
</style>

B.5.16. TestPage/Comment-Form.vue

<template>
<div>
<b-form-group label="Homep TecTy" label-for="inputTest" class="mb-2">
<b-form-input id="inputTest" v-model="testId"/>
</b-form-group>
<b-form-group label="Email" label-for="inputEmail" class="mb-2">
<b-form-input id="inputEmail" v-model="user" disabled/>

</b-form-group>

<b-form-group label="Komentap" label-for="inputText" class="mb-2">
<b-form-input id="inputText" v-model="commentText" required/>
</b-form-group>
</div>
</template>

<script>
import API from '@/js/api'
export default {
name: "Comment-Form",
props: {
test: Number,
previous: Number

Hy

data () {
return {
testId: this.test,
commentText: '',

user: sessionStorage.getlItem('user')

s
methods: {
onSubmit () {
const comment = {
text: this.commentText,
testId: parselnt (this.testId),
email: this.user,
previousId: this.previous
}i
return API.addComment (comment)
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}
</script>

<style scoped>
</style>

B.5.17. TestPage/ Test-Page.vue

<template>
<div>
<Navbar/>
<div class="container-fluid">

<div class="row">

<div class="col-3 left-nav">
<div class="accordion filter" id="accordionExample">
<div>

<h2 id="headingOne" class="mb-0 mt-2">

<1li class="nav-1link" data-toggle="collapse" data-
target="#collapseOne"
aria-expanded="true" aria-
controls="collapseOne">
Tectu 3a Temammu &#11177;
</1li>
</h2>
<diwv id="collapseOne" class="collapse show" aria-

labelledby="headingOne" data-parent="#accordionExample">
<1i class="nav-1link" :id="item.id" @click="openTopicTest ($Sevent)"
v-for="item in topics" :key="item.id">
{{ item.id }}. {{ item.title }}
</1li>
</div>
</div>
<hr/>
<div>
<h2 id="headingTwo" class="mb-0 mt-2">
<li class="nav-1link" type="button" data-toggle="collapse"

data-target="#collapseTwo" aria-
expanded="false"

aria-controls="collapseTwo">
TecTtu 3a Oijmeramu &#11177;
</1i>
</h2>
<div id="collapseTwo" class="collapse" aria-labelledby="headingTwo"
data-parent="#accordionExample">
<1li class="nav-1link ml-3" :id="item.id"
@click="openCardTest ($event)"
v-for="item in cards" :key="item.id">
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Bijmer {{ item.id }}
</1li>
</div>
</div>
</div>
</div>

<div class="col-9 p-0">
<b-overlay :show="show" rounded="sm">
<div class="test-page">
<h3 class="page-title">Icnur 3 IIOP Yxkpaiunm 2021</h3>

<div id="choose-test" class="card-back">

<div v-if="tests.length == 0">

<p>

o6 posmouaTy TeCTyBaHHs, o00epiTh TecT 3 NeBHOI kKaTeropii.
</p>

<p>

<b>ManTe Ha yBas3i</b>, mo gkmo BM oOepeTe TEeCTyBaHHS 3a
BinmeTom, Bam pes3ynbTaT Oyne 30epexeHO y Ball nporpec. TecTyBaHHA Ba TeMaMu €
TPEHYBAJIbLHMM 1 MOTO pes3ysibTaT He Oyne 30epiratucs.

</p>

<p>

Ak Tinbku obepeTe KaTeropiio, 3'BUTbCA TecT 1 3anyCTUTLCHA
TariMep. Yac TecTyBanHa <b>10 xB</b>.

</p>
</div>
<div class="test-block" :id="'topic'+item.id"
v-for=" (item, index) in tests" :key="item.id">
<p class="test-title">BijneT We{ {

item.cardId }} Tect N{{ item.id }}</p>
<p>{{ item.question }}</p>

<div class="row">
<div v-if="item.image = null"”
class="col-md-6 col-1g-5">
<img :src="item.image"
alt="image"/>
</div>
<div class="col-md-8 col-1lg-7">

<b-form-group v-slot="{variants}">

<b-form-radio V-
model="res[index]" :aria-describedby="variants" :id="item.id+'-1""
rname="item.id+"'"'" value="1">{{item.variantl}}

</b-form-radio>

<b-form-radio V-
model="res[index]" :aria-describedby="variants" :id="item.id+'-2'"
rname="item.id+''" value="2">{{item.variant2}}

</b-form-radio>

131



<b-form-radio V-
if="item.variant3 != null" v-model="res[index]" :aria-describedby="variants"
rid="item.id+'-
3' :name="item.id+''" value="3">{{item.variant3}}
</b-form-radio>
<b-form-radio V-
if="item.variant4 != null" v-model="res[index]" :aria-describedby="variants"
rid="item.id+"'-
4'" :name="item.id+''" value="4">{{item.variant4d}}
</b-form-radio>
</b-form-group>
</div>
</div>
<hr/>
</div>

<div>
<b-button v-if="tests.length = o"
@click="checkAnswers" block variant="warning">leperipuru</b-button>
<b-modal id="test-result" hide-footer>
<template #modal-title>
Bam pesyseTaT
</template>
<template #modal-header-close>
<b-button-close
@click="saveProgress"/>
</template>
<div class="d-block text-center">
<Progress :value="getProgress" />
<hr/>
<p>paBmisHo: {{ right }}</p>
<p>Hommiok: {{ wrong }}</p>

<p>Yac: {{
formattedTime (timeLimit-timer) }}</p>
</div>
</b-modal>
</div>
</div>
<div v-if="tests.length != 0" id="timer-block">

<span>3anMmmiock udacy: </span>
<span class="timer-numbers">{{ formattedTime (timer) }}</span>
</div>
</div>

<div class="comment-page">
<hr/>
<h3 class="page-title">KomMmenTapi</h3>
<div class="m-4">
<b-button v-b-toggle.collapse-1 variant="link">3anumumTn
xoMeHTap</b-button>
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<b-collapse id="collapse-1" class="mt-2">

<b-card>

<CommentForm

:previous="null" ref="form"/>

<div align="center">

rtest="null"

<b-button @click="addComment"

variant="warning">Binnpasuru</b-button>

</div>
</b-card>
</b-collapse>

</div>
<div v-for="item in tests" :key="item.id">
<div v-for="comment in item.comments"
:key="comment.id">
<Comment v-if="comment.previousId == null"
:comment="comment" :step="0"/>
</div>
</div>
</div>
</b-overlay>
</div>
</div>
</div>
<Footer />
</div>
</template>
<script>
import Navbar from '../Navbar.vue'
import Footer from '../Footer.vue'
import API from '@/js/api’
import worker from "@/js/workers";
import Progress from '@/components/Progress—-Round';
import Comment from '@/components/TestPage/Comment.vue'
import CommentForm from '@/components/TestPage/Comment-Form.vue'
export default ({
name: "TestPage",

components: {

by

Navbar,
Footer,
Progress,
Comment,

CommentForm

data () {

return {
topics: [],
cards: [],
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tests: [1],
res: [],

show: false,

wrong: -1,
right: 0,

timeLimit: 600,
timer: O,

id card: 0
b

computed: {
getProgress () {

return Number ((this.right*100 / this.tests.length).toFixed (1))

s
mounted () {
API.getTopicsList ()
.then (function (response) {
this.topics = response;
}.bind (this));

API.getCardList ()
.then (function (response) {
this.cards = response;
}.bind (this));
}y
methods: {
openTopicTest (event) {
this.id card = 0;
this.openTest ('topicId', event.currentTarget.id);
}y
openCardTest (event) {
this.id card = event.currentTarget.id;
this.openTest ('cardId', event.currentTarget.id);
by
openTest (criterion, 1id) {
this.show = true;

API.getTestList ()
.then (function (response) {
this.filterWorker (response, criterion, id);
this.startTest () ;
}.bind (this));
by
startTest () {
this.res = [];
this.show = false;
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y

filterWorker (test list, criterion, filterValue)

},

this.timer = 0;

worker.startTimerWorker () ;

worker.getTimerWorker () .onmessage = (event)

this.timer = event.data;
if (this.timer % this.timelLimit ===

this.checkAnswers () ;

worker.sendTimer ({
limit: this.timelLimit

b

this.tests = [];

let workerl = worker.getFilterWorker();

let worker2 worker.getFilterWorker () ;

workerl.onmessage = (event) => {

this.tests.push(event.data);

worker2.onmessage = (event) => {

this.tests.push (event.data);

0)

=>

{

const half = Math.ceil(test list.length / 2);

workerl.postMessage ({

test list: test list.splice(0, half),

criterion: criterion,
filtervValue: filterValue
1)

worker2.postMessage ({
test list: test list.splice(-half),
criterion: criterion,
filterValue: filterValue

1)

checkAnswers () {

worker.stopTimerWorker () ;

this.right = 0;

this.wrong = 0;
let workerl = worker.getTestWorker();
workerl.onmessage = (event) => {
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let test
let elem = document.getElementById('topic' + test.id);

event.data.test;

if (event.data.flag == 1) {
this.right++;
elem.classList.add ("correct");

}

else {
this.wrong++;

elem.classList.add ("wrong") ;

workerl.postMessage ({
test list: this.tests,
answers list: this.res

P

this.$bvModal.show ('test-result');
by
formattedTime (time) {
let minutes = Math.floor (time / 60)
if (minutes < 10)
minutes = '0O'+minutes
let seconds = time % 60
if (seconds < 10)
seconds = '0O'+seconds
// The output in MM:SS format
return minutes+':'+seconds
I
saveProgress () {
if (this.id card != 0){
APT .updateProgress ({
cardId: this.id card,
correct: this.right,
wrong: this.wrong,

progress: this.getProgress

b
addComment () {
this.Srefs.form.onSubmit ()
.then ((response) => {
this.tests.forEach (item => {
if (item.id == response.testId)
item.comments.push (response)
)
}) .catch (error => {
console.log(error) ;

1)
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}
</script>

<style scoped>
.left-nav {
position: sticky;
top: O;
overflow-y: hidden;
background-color: #454d54 !important;
padding: O;

.filter {
align-items: flex-start;
justify-content: flex-start;
flex-wrap: nowrap;
flex-direction: column;
height: 100%;
background-color: #454d54 !important;

#collapseOne .nav-link, #collapseTwo .nav-link {

font-size: 1l4px;

#choose-test {
min-height: 350px;

.test-block {
padding: 1%;

.test-block img {
width: 100%;

margin: 1%;

.test-block .test-title {
font-weight: bold;

.test-block p {

margin: 2% 0;

#timer-block {

z—index: 100;
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position: sticky;

bottom: 0;

right: 0;

height: 70px;

width: 100%;

background: #343a40;
color: white;

border: 1lpx solid #454d54;

font-family: 'UbuntuMono';
font-weight: bold;
font-size: 25px;
text-align: center;
padding: 1%;

.correct {

background: f#ccffcc;

.wrong {
background: #ffb3b3;

}
</style>

B.6. s
B.6.1. api/index.js

import axios from 'axios';

import router from '@/js/router'

const baseURL = 'https://svitlofor-server.herokuapp.
let tokenKey = 'accessToken'
const login = (email, password) => {

return new Promise ((resolve, reject) => {

axios.post (baseURL + '/api/User/login',

username: email,
password: password
})
.then ((response) => {
resolve (response.data);
})
.catch(error => {
reject (error.response.data) ;

)

const registration = (email, name, password)

=>

{

{
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return new Promise ((resolve, reject) => {
axios.post (baseURL + '/api/User', {
id: email,
name: name,

password: password

.then ((response) => {

resolve (response.data);
})

.catch (error => {

reject (error.response.data) ;

1)

const getFines = () => {
return new Promise ((resolve, reject) => {
axios.get (baseURL + '/api/Fine', {

headers: {

"Authorization": "Bearer " + sessionStorage.getltem(tokenKey)

.then ((response) => {
resolve (response.data) ;
1)
.catch(error => {
if (error.response.status == 401)
router.push ({name: 'authorization'});
reject (error.response.data) ;

});

const getTopicsList = () => {
return new Promise ((resolve, reject) => {
axios.get (baseURL + '/api/Topic', {

headers: {

"Authorization": "Bearer " + sessionStorage.getltem(tokenKey)

.then ((response) => {
resolve (response.data) ;
)
.catch (error => {
if (error.response.status == 401)
router.push ({name: 'authorization'});
reject (error.response.data);

) ;
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const getTopic = (id) => {
return new Promise ((resolve, reject) => {
axios.get (baseURL + '/api/Topic/' + id, {
headers: {

"Authorization": "Bearer " + sessionStorage.getltem(tokenKey)

.then ((response) => {
resolve (response.data);
1)
.catch(error => {
if (error.response.status == 401)
router.push ({name: 'authorization'});

reject (error.response.data) ;

P

const getCardList = () => {
return new Promise ((resolve, reject) => {
axios.get (baseURL + '/api/Card', {
headers: {

"Authorization": "Bearer " + sessionStorage.getltem(tokenKey)

.then ((response) => {
resolve (response.data) ;
)
.catch (error => {
if (error.response.status == 401)

router.push ({name: 'authorization'});
reject (error.response.data);

) :

const getTestList = () => {
return new Promise ((resolve, reject) => {
axios.get (baseURL + '/api/Test', {
headers: {

"Authorization": "Bearer " + sessionStorage.getltem(tokenKey)

.then ((response) => {

resolve (response.data);
})

.catch(error => {
if (error.response.status == 401)

router.push ({name: 'authorization'});
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reject (error.response.data) ;

1)

const getUser = () => {
return new Promise ((resolve, reject) => {
axios.get (baseURL + '/api/User/' + sessionStorage.getItem('user'), {
headers: {
"Authorization": "Bearer " + sessionStorage.getItem(tokenKey)

.then ((response) => {
resolve (response.data) ;
)
.catch (error => {
if (error.response.status == 401)
router.push ({name: 'authorization'});
reject (error.response.data);

) :

const updateProgress = (progress) => {
let id = progress.cardId +''+ sessionStorage.getItem('user')
return new Promise ((resolve, reject) => {
axios.get (baseURL + '/api/CardProgress/' + id, {

headers: {

"Authorization": "Bearer " + sessionStorage.getltem(tokenKey)
}
})
.then ((response) => {
let userProgress = response.data;

userProgress.correct = progress.correct;
userProgress.wrong = progress.wrong;
userProgress.attempts = userProgress.attempts + 1;

userProgress.progress = pProgress.progress;

axios.put (baseURL + '/api/CardProgress/' + id, userProgress, {
headers: {

"Authorization": "Bearer " +
sessionStorage.getItem (tokenKey)

1
})
.then ((response) => {

resolve (response.data) ;

})
.catch(error => {
if (error.response.status == 401)

141



router.push ({name: 'authorization'});
reject (error.response.data);
1) :
})
.catch(error => {
if (error.response.status == 401)
router.push ({name: 'authorization'});
reject (error.response.data) ;

1)

const addComment = (comment) => {
return new Promise ((resolve, reject) => {
axios.post (baseURL + '/api/Comment', comment, {
headers: {

"Authorization": "Bearer " + sessionStorage.getltem(tokenKey)

.then ((response) => {
resolve (response.data);
})
.catch(error => {
if (error.response.status == 401)
router.push ({name: 'authorization'});
reject (error.response.data) ;

)

const getUserslList = () => {
return new Promise ((resolve, reject) => {
axios.get (baseURL + '/api/User', {
headers: {

"Authorization": "Bearer " + sessionStorage.getltem(tokenKey)

.then ((response) => {
resolve (response.data);
})
.catch(error => {
if (error.response.status == 401)
router.push ({name: 'authorization'});
reject (error.response) ;

}):
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const addFriend = (id) => {

const friends = {

requestedById: sessionStorage.getItem('user'),

requestedToId: id
bi
return new Promise ((resolve, reject) => {

axios.post (baseURL + '/api/Friends', friends, {

headers: {
"Authorization": "Bearer " + sessionStorage.getItem(tokenKey)

.then ((response) => {
resolve (response.data) ;
})
.catch(error => {
if (error.response.status == 401)
router.push ({name: 'authorization'});
reject (error.response.data) ;

1) ;

export default ({
tokenKey,
baseURL,
login,
registration,
getFines,
getTopicslist,
getTopic,
getCardList,
getTestList,
getUserslist,
getUser,
updateProgress,
addFriend,
addComment

B.6.2. router/index.js

import Vue from 'vue'

import VueRouter from 'vue-router'
Vue.use (VueRouter) ;

const routes = [

{
path: '/',

name: 'authorization',
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component:

0

import ('../../components/Authorization/Authorization.vue')

b

{
path: '/registration',
name: 'registration',

component:

0

import ('../../components/Authorization/Registration.vue')

by

path: '/main',

name: 'main',

component: () => import('..

path: '/tests',

name: 'tests',

component: () => import('..

path: '/fines',

name: 'fines',

component: () => import('..

path: '/pdr',

name: 'pdr',

component: () => import('..

path: '/topic/:topicId',

name: 'topic',

component: () => import('..

path: '/profile',

name: 'profile',

component: () => import('..

const router = new VueRouter ({
mode: 'history',
base: process.env.BASE URL,
routes

})

export default router

./components/Main.vue")

./components/TestPage/Test-Page.vue')

./components/PDR/Fines-Page.vue")

./components/PDR/PDR-Page.vue')

./components/PDR/Topic.vue')

./components/Profile/Profile.vue')

144



B.6.3. workers/index.js

let timerWorker;

const startTimerWorker = () => {
if (typeof (timerWorker) != "undefined")

stopTimerWorker () ;

timerWorker = new Worker ('./timerWorker.js', { type: 'module'
}
const getTimerWorker = () => {
return timerWorker
}
const sendTimer = message =>
timerWorker.postMessage ({
message
)
const stopTimerWorker = () => {
if (typeof (timerWorker) != "undefined") {
timerWorker.terminate () ;
timerWorker = undefined;
}
}
const getFilterWorker = () => {
return new Worker ('./filterWorker.js', { type: 'module' });
}
const getTestWorker = () => {
return new Worker ('./checkTestWorker.]js', { type: 'module' });

export default {
getTimerWorker,
startTimerWorker,
sendTimer,
stopTimerWorker,
getFilterWorker,
getTestWorker

B.6.4. workers/checkTestWorker.js

onmessage = (event) => {
let test list = event.data.test list;

let answers list = event.data.answers list;

for (let i = 0; 1 < test list.length; i++) {

1)
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if (answers list[i] == null || answers list[i]

postMessage ({
test: test list[i],
flag: O

1) :

else

postMessage ({
test: test list[i],
flag: 1

1) :

B.6.5. workers/filterWorker.js

onmessage = (event) => {

let test list = event.data.test list;

let criterion = event.data.criterion;
let filterValue = event.data.filterValue;

test list.forEach(item => ({
if (item[criterion] == filterValue)

postMessage (item)

B.6.6. workers/timerWorker.js

onmessage = (event) => {

let timelimit = event.data.message.limit;

setInterval (() => {
timeLimit--;
postMessage (timelLimit) ;
}, 1000)

!= test list[i].correct)
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