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IHTEI'PALISI HABYAJIBHUX KYPCIB HA OCHOBI IPOEKTHOI'O
NIAXO0AY TATHYYKUX METOAOJIOT'TA YIIPABJIIHHSA
Y 2022-2023 Y HABYHAJIBHOMY POIII

Jroomuna Omenvuyk, Onexcin Tkauenko, Onena IHlumauska

Jlana poboma eucsimuioe npoyec peanizayii mpemv020 pPOKY SUKOHAHHS HPOEKMY
iHmezpayii HaBuAILHUX KYPCI8 HA OCHOBI 2HYUKUX MeMOOOA02I YAPAGIIHHS MA NPOEKMHO20
nioxody 6 medxcax oceimuvo-npogeciinoi npoepamu "Inghopmamuxa” baxanaspcvroco pies
8UWOI Oceimu, WO peanizyemvcs HA axyiomemi KOMN TOMEPHUX HAYK ma KibepHemuxu
Kuisecvroeo Hnayionanvnoeo ynigepcumemy imeni Tapaca I[lleguenxa 3a cneyianvuicmio
122 "Komn’romepui unayxu". B pamkax chniibHO20 NPOEKMHO20 3A80AHHA Ol CMYOeHmI8
O0py2020 ma uemeepmoz0 pOKi6 HABUAHHS NOECOHAHO HNPAKMUYHI YACTMUHU HACMYNHUX
Oucyunnin: "Memoou cneyugpixayii npoepam", "Kopexmmuicmv npocpam ma J102iKu
npoepamysanns” ma "[ncmpymenmanshi cepedosuwa ma mexuonoeii npoepamyeants”.

Pesyromamu nepwoco ma opyeozo poxie (2020-2021, 2021-2022 naguanvui poxu)
peanizayii npoekmy onpunioorneri 6 [1, 2]. Pe3yrbmamu nonepeoHnix 080X pOKi6é NpO8eOeHHs
NPOEKMY SRAUHYAU HA 6HECeHHsl 3MIH 00 ocsimHnbo-npogeciiinoi npoepamu "lnpopmamura”
BYLIOMY Ma HA 3MICM 3A0ISHUX OCBIMHIX KOMINOHEHM 30KpeMa.

AKTYAJIBHICTb

Binnosino o gocnimkenss (3], 77% cTyIeHTIB UM BUITYCKHUKIB YHIBEPCUTETIB CTAHOM
Ha 2023 pik, SKi MpaIoTh Y1 IUIaHYIOTh npamtoBatu B [T, pekomenayBanu Ou abiTypieHTaM
YKpaiHChbKi yHiBepcuTeTH, 17% paauiau Ou ixaTu BUUTHCSA 32 KOPJOH (110 MeHIe, Hik y 2019
potii). CTyJIeHTH BBXXalOTh HEJJOCTATHIM piBeHb (POPMYBaHHS YMiHHS MPAIFOBATH B KOMaH/I:
e 37% ONMUTaHUX 3aJ0BOJIEHI piBHEM (opMyBaHHS Iii€i koMneTeHTHOCTI. [Ipu mpomy
TinbkH 30% pPecrioHAEHTIB BBaXKalOTh, 1110 YHIBEPCUTET CIIPUAB HAOYTTIO IPAaKTUYHUX HABUYOK
Ta cmiBnparti 3 [T-kommanismMu. B ymoBax ckmagHoi 6e3meKkoBoi cuTyallii B YKpaiHi o3HaueHi
npoOIeMy MaroTh TEHJCHLIIO 10 MOTIHOIEeHHS.

IHTerpamiss HaBYaJIbHUX KYpCiB 3 BHKOPHCTAHHSM IPOEKTHOTO MIAXOMy Ta THYYKHX
METO/IOJIOTIN YIpaBITiHHS TOKJIHMKajia CHOPUSATH YCYHEHHIO 3a3HaueHHX mpobiem. Po3polka,
BIIPOBA/DKCHHS Ta BIOCKOHAJCHHS METOJMKH TPOBEICHHS IHTEIPOBAaHUX KypCiB (mami —
NPOEKT) 3IIMCHIOETBCS B MEXaxX OCBITHBbO-TIpodeciitnoi mporpamu "[HpopmaTrka" meprroro
pIBHS BUIIOI OCBITH, IIO peati3yeTbcs Ha (haKyabTETI KOMIT IOTEPHUX HAyK Ta KiOepHETHKH
KuiBcpkoro HamioHanpHOTO yHiBepcuTeTy imMeHi Tapaca llleByenka 3a crnemiaibHiCTIO 122
"Kowmm’toTepHi Hayku'". B paMkax CIiIbHOTO IPOEKTHOTO 3aBJaHHS JJIS CTYJICHTIB APYTOro Ta
YEeTBEPTOTO POKiB HaBYAHHS OyJI0 MOETHAHO MPAKTUYHI YaCTHHU HACTYITHUX JAUCIUILTIH:

- "Meroan crnenudikamnii mporpam" (BuOipkoBa auciuiniiHa, 4 piKk HaBYaHHSA,
Bukiaaad: K.¢.-mM.H. [[Tumaneka O.B., 3agisH0 49 cTyAeHTIB);

- "KopekTHicTh mporpam Ta JIOTiKH TporpamyBaHHs" (BHOiIpKOBa AUCIUILTIHA, 4 PiK
HaBYaHHSA, BUKIaAa4: K.T.H. Tkagenko O.M., 3axisiHo 49 cTyneHTIB);

- "[HcTpyMeHTanbHI CepeloBUIla Ta TEXHOJOril mporpaMmyBaHHs (000B’sA3KOBa
JUCIMITIIHA, 2 PiK HaBUaHHsI, BUKIaga4d: K.}.-m.H. Omenbuyk JLJL., 3axisHo 11 cTyAeHTiB).

Limi npoexTy:

(1) mocuneHHs MpaKTHUYHOI CKJIaJJ0BOI HABYAJIbHUX 3a3HAYCHUX JUCLUILIIH;

(2) migBHIIEHHS Y CTYJCHTIB PiBHS PO3YMiHHS:

- yCiX eTaliB )KUTTEBOr0 LUKy IPOrpaMHOro 3a0e3NeueHHs;

- nigxoniB 1o ynpaeninas [T-npoekramu;

- MIXAUCIMIUTIHAPHUX 3B’ SI3KiB;

- 3B’S3KIB MK TEOPETHYHHUM 1 TIPAaKTUIHIM MaTepiaioM;
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(3) mizBuIEeHHS piBHS MPO(ECcCiiHNX Ta COIlialbHUX HABHYOK;

(4) BpaxyBaHHS pe3yJIbTATIB MPOEKTY MPH MEPETIIsi Ta OHOBIEHHI OCBITHBOT POTpamMu
Ta 1l KOMIIOHEHTIB.

JInst TOCATHEHHS IiJIeH MTPOEKTY TOCTABICHO TaKi 3aadi:

(1) iHTerpamis Ha TPUKIAIl TEOPETHYHO OPIEHTOBAHUX KypciB "Metoau cnemmdikarii
nporpam", "KopekTHicTh mporpaM Ta JIOTIKM MporpaMyBaHHA" Ta MPAKTUYHO OPIEHTOBAHOT
kypey "[HCTpyMeHTanbHI cepeIoBUINa Ta TEXHOJIOTIT IporpaMyBaHHs";

(2) mpoBeneHHS TPOEKTY, B paMKax SKOTO JUIi BHUKOHAHHS 3aBIaHb (DOPMYIOTHCS
KOMAaH/IH 32 PI3HUMHU KPHUTEPIsIMU: BOJIOMIHHS TEXHOJIOTiAMU po3poOku I13, mMeTomomorismu
ynpasiniaas [T-ipoekrom, ckitagom (BiKOBHH, COLIaTBHO-CIIPSIMOBAHUMHE BIOJ00AHHSIMU, iH.);

(3) po3poOka KpuTepiiB OIIHIOBAHHS YCIIIIHOCTI 3alpONOHOBAHOTO IMIAXOIY [0
IHTETparlii JUCIUTLTIH;

(4) amamiz pe3ynbTaTiB YCIIIIHOCTI MPOEKTY, (pOpMyBaHHS MPOMO3HIINA IIOIO HOTO
BJIOCKOHAJICHHS Ta BIIPOBAKEHHS SIK Keiicy Ha IOCTIiHIN OCHOBI;

(5) po3pobka mporpaMHOTro MPOAYKTY MiITPUMKH 1HTErpallii HaBYaIbHUX JUCIIUILIIH.

Linmb0BOIO ayIUTOPIEIO IPOEKTY €:

- CTyIEHTH Ta BUKIajadi OakanaBpchbKoi OcBiTHROI mporpamu "lHdopmaruka", sxi
3a]lisHI B paMKax nuciumiin "Metoau crenudikamii nmporpam”, "KopekTHicTh mporpam ta
noriku nporpamyBaHHs" Ta "[HCTpyMeHTanbHI cepeloBHINa Ta TEXHOJIOTII mporpamyBaHHs"
(mpsimMa ayauTOpis);

- IT-kommnaHii, cTyIeHTH 1 BUKJIaadi iHIIKAX OCBITHIX mporpam 3a I T-creniaabHOCTIMU
(omocepeakoBaHa ayIuTOPis);

- TpEeJCTaBHUKH iHIIUX OCBITHIX MporpaM (SIK MOTEHIiIiHI 3aMOBHUKH ).

Tpertiit pik peamizamii mpoexTy OyJ0 Oprai3oBaHO y apyromy cemectpi 2022-2023
HAaBYAIBHOTO POKY. Bynio BU3HAa4eHO HACTYIHI MOKa3HUKH JOCSTHEHHS LTCH:

(1) migBumeHHs piBHA MpOQECiifHUX Ta COIiaJbHUX HAaBUYOK y CTYICHTIB, 3a/iTHUX B
NPOEKTI-eKCIIEPUMEHTI (IHCTPYMEHT MEPEeBiPKH — BUX1/IHE OMUTYBaHHA);

(2) HasgBHICTH MPOTPAMHUX CHCTEM, PO3POOJICHUX CTYJCHTCHKUMHI KOMaH/IaMH;

(3) HasBHICTB 3BiTIB 32 pe3yabTaTaMu pOOOTH KOXKHOI CTYIEHTCHKOT KOMaH/IH;

(4) HasBHICTD 3BITY BHKJIAIaviB MIPO PE3yIbTATH TPOEKTY;

(5) onmputoTHEHHST PE3yIbTATIB POEKTY.

IMPOBEJEHHS ITPOEKTY

JInsi CTyneHTiB YeTBEPTOrO POKY HABYaHHS, SKi BUBYAIM IUCHUILTIHE "Mertomu
cnerudikanii nporpam", "KopekTHiCTh mporpam Ta JOTiKK MpOrpaMyBaHHA" y4acTh B IPOEKTI
Oyrna o000B’si3k0BOI0. CTylleHTaM JApyroro Kypcy Oylio 3ampOINOHOBAaHO Ha JOOPOBUTBHUX
3acaZax JONy4uTHCS a0 TpoekTy. I[lpm 1mpoMy Oyi0 BpaxoBaHO pe3yIbTaTH HAaBYAHHS
(migcymkoBmii Ganm Oimpme 80) 3 00oB’s3k0Boi muctmrutiad  "OO6’€KTHO-OpiEHTOBAaHE
nporpaMyBaHHs", SIKY IIi CTYICHTH BUBYAIU B ITOTIEPETHHOMY CEMECTPI.

Ha mowatky cemecTpy cTyaeHTaM YeTBEPTOrOo POKY HaBUaHHS OYJIO0 3alpOIIOHOBAaHO
NPOWTH aHKETYBAaHHS, SIKE BKITIOYAJIO TaKi MATAHHS:

euyn maere Bu gocBin poGoTH B peajbHUX KOJEKTHBHUX MPOEKTax (He
HABYAJIBHHUX) (6)8 00C6i0, He Mato 00c8idy, 3apa3s 6 NPOEKMI),

e 3aIPONOHYNTE JAeKUIbKa BapiaHTIB mNpeAMeTHMX o0JjacTel a00 KOHKPETHHMX
cucteM Bamoro Mmail0yTHbOr0 NMPOEKTY;

e BKAXKITH He Olible, Hizk 3 TH0AMHY, 3 sKUMHU Bu 6 X0TL/IN npamoBaTH B KOMaH/Ii;

e Ha Bamy nymKky, B sikiii poJii B komanaHiii podori Bu 0u (nouysanucs enesneno, HE
xominu cebe bawumu, xomiau "npoxawamu’ cebe 8 npockmi / KepiGHUK NPOEKMY, MOOEpaAmop,
Gaxieeys 3 doxymenmayii, anarimux, Gpoumeno, bexeHo, mecmysarbHUK);



o sIKi KOMIIeTeHTHOCTI Bu OM XOTiIM PO3BHHYTH B paMKax MaHOYTHbOIO MPOEKTY
(TOTIMOUTH TEOPETUYHI 3HAHHS, PO3BHHYTH MPAKTUYHI BMIHHS, ITPOrpaMmyBaTH, OQOPMIISITH
JOKYMEHTAIlI0, MpAIOBaTH B KOMaH/I, IUIAHyBaTH 1 OpPraHi3oBYBaTH CBili 4Yac, BMIiHHA
MPE3EHTYBATH PE3yIbTaTH JAiSIBHOCT, KOMyHIKAI[iHHI HABUYKH, 1HIIIC);

e 10CBiA pobotru 3 suko0 miatgopmoro i/a6o meronosoricro ynpapiinaa IT-
npoekramu Bu maere;

o B sAKiil cucTemi ynpasainag I'T-npoexkramu (MeTonoJorii) Bu 6 xoTinu npamoBaTn
B MPOEKTI;

o Ha Bay nymMKy, BUKOpUCTaHHSA K01 MOBH 151 Bac € (61u3vroro, Bu neto 6o10dieme
Ha 6negHeHOMy pisHi, He badcano, Bu ne enegneni, wo eonodicme Heio HA XOPOULOMY Di6HI,
baxcanow 6 npoekmi, 60 Bu xoueme "npoxavamu” cebe 6 niti / C#, C++, Java, PHP, Python,
iHwe);

e Ballli MPONO3MILii 010 OpraHi3anii NPoEKTY.

Ha puc. 1-3 HaBeeHO AesK1 pe3yabTaTu BXIJHOI'O aHKETYBaHHS.

Yu maeTe Bu focBifl po60TU B peanibHUX KONEeKTUBHUX NPOEKTax (He HaBYanbHUX)

39 signosigen

@ 6ys nocsia
@ He maio gocsiny
@ 3zapas B NpoexTi

Pucynoxk 1. Pe3ynbraTi aHKeTyBaHHS 11100 OCBIly y4acTi B KOJIEKTUBHHUX MPOEKTaX

AKi KOMMETeHTHOCTi By 61 XOTiNM PO3BUHYTM B paMKax MabyTHbOIO MPOEKTY
39 signosigen

NornMBUTN TEOPETUYHI 3HAHHS 14 (35,9%)

PO3BUHYTU NPaKTUYHi BMiHHA —30 (76,9%)
nporpamyBsaTtu 19 (48,7%)
ohopMAATH OKYMEHTaLito 11 (28,2%)
npautoBaTi B KOMaHAi 31 (79,5%)
29 (74,4%)

25 (64,1%)

nnaHyBaTy i OpraHi3oByBaTu CB...
BMiHHS Npe3eHTyBaTu pesynbra...

KOMYHIiKaLiHi HaBUY4Ku 30 (76,9%)
MokpalmTi HaBUYKKM hopmyrio. ..

0 10 20 30 40

PucyHok 2. Pe3ynbTaT aHkeTyBaHHS 11010 0aKaHUX KOMIIETEHTHOCTEH



Ha Bally AyMKy, BUKOpUCTaHHSA AKOI MOBU Ans Bac

40
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0
€ bnusbkoto, By Heto BonoaieTe Ha € He DaxaHoto, By He BneBHeHi, Wo € 6axxaHoto B npoekTi, 60 Bn xoyete
BMNEBHEHOMY piBHI BOJIOAIETE HELO HA XOPOLLOMY PiBHi "npokavatn" cebe B Hit

Pucynok 3. Pe3ynbraT aHKeTYBaHHS [IOA0 PiBHS BOJOAIHHS MOBaMH IPOTrpaMyBaHHS

3a pesynpTaTaMu aHKETyBaHHA /s (opmyBaHHS KoMmaHI Oyino moOya0oBaHO
COLIIOMETPUYHUAN OpIEHTOBAaHMU Tpad, SKUl BPaxOBYBaB JOCBiA pOOOTH B KOMaHIHHX
MIPOEKTAX, CTYIHb BOJIOJIHHS TEXHOJOTISIMH, MOOQKAaHHS MO0 BHOOPY KOJIET IO KOMaHi,
AKTUBHICTh HAa TOYaTKOBOMY €Tali.

Jnst hopmyBaHHSI KOMaH]T 3aCTOCOBYBAINCS Pi3HI MiAX0IH:

- 32 POKOM HaBUYaHHS: KOMaH[H, 110 CKJIaJaJIHUCs BUKJIIOYHO 31 CTYIEHTIB YETBEPTOro
POKY HaBYaHHS Ta KOMaHAM, IO CKJIAJAIUCH 31 CTYIEHTIB YETBEpTOro Ta JPYroro poKiB
HaBUYaHHS;

- 3a COIliaIbHUMH BHOJOOAHHSAMH (3 ypaxyBaHHsSM BHOOpPY OakaHUX KOJEr IO
MPOEKTY): KOMaH/IH 3 TICHUMH COIIaIbHUMU 3B’ sI3KaMU (B3a€MHHIA BUOID);

- 3a JIOCBIZIOM Y4acTi B peaJbHUX KOJEKTHUBHUX MPOEKTAX: yC1 YUaCHUKHU MajH JOCBiJ,
HIXTO 3 yUYaCHUKIB HE MaB JIOCBiy, 3MilllaHi KOMaH/1a;

- 32 TEXHOJIOTISIMU: KOMaH/Y 31 CIUJIbHUMHU NOOa)KaHHAMU I110JI0 TEXHOJIOT1H po3poOKu
Ta KOMaH/U 3 Pi3HUMU BIIOJOOAHHIMHU.

B 2020-2021 H.p. 31 3100yBayiB, 110 HE 3aNIOBHUIIN aHKETH BXiJIHOTO OMUTYBaHHS OYJI0
c(OopMOBaHO OKpeMy KOMaHIY i, SIK HACJIJIOK, IIe BUSBHJIACS €IMHA KOMaH/A, sIka HE 3MOTJIa
NpEeACTaBUTH TOTOBUN MPOEKT A0 myOiuHoro 3axucty. B 2021-2022 H.p. cTyJeHTiB, IO HE
BUSIBIIIM €HTY3ia3My Ha TIOYaTKOBOMY €Talll 1 HE 3alOBHMJIM aHKETH BXiJHOTO OIUTYBaHHS,
OyJI0 pO3MOIIICHO B Pi3HI KOMaH/IH, B SIKi HE BXOAWIH 3100yBadi Ipyroro poxy HaB4anus. [1pu
IIbOMY BpaxoByBajacs MicIle 3a3HA4eHOI Kareropii ydJacHHKIB B 1OOYyIOBaHOMY
couioMerpudHOMY rpadi. OXHUM 3 TO3UTHBHUX PE3YIIBTATIB APYTOTO POKY peai3alii MpoeKTy
OyIo Te, 0 Taka iHTerpalis cIa0OMOTUBOBAHUX CTYCHTIB JI0 CKJIaly MOTHBOBAHUX KOMaH]I
CHpHsJIa TOMY, IO YCi CTYJ€HTH B3SUIM aKTHBHY y4acTh y POOOTi CBOIX KOMaH] Ta YCHIIITHO
3aXHCTWIIN peajizoBaHi mpoektu. Y 2022-2023 H.p. nmpu GopMyBaHHI KOMaH/ BCi yYaCHUKH
OyJi BMOTHBOBAHI, aJie HA MOYaTKy BUKOHAHHS MPOEKTY YYACHUK OJHI€T 3 KOMaH[ (CTyIeHT 2-
r0 POKYy HAaBYaHHS) BUSBUB Oa)KaHHS MOBEPHYTHCS 3 MPOEKTY 10 CTaHAAPTHOTO (opmary
HaBYaHHS.

Bbyno cdopmoBano BiciM KOMaHII, BCi 3 SIKMX YCIIIIHO BUKOHAJIW MPOEKT. Jlo ckimamy
0'sITU KOMaH]] BXOJIWIN CTYI€HTH 2-T0 POKY HaBUaHHSL.

OcoONMBICTIO TPETHOTO POKY MPOBEJACHHSI MPOEKTY OYB BiIIbHHUI BHOIp MpeaMETHOI
obuacti po3poOku. J{ist NessKkuxX KoMaH[[ y3ro/DKEHHsI TEMHU BHSIBUJIOCS HETPOCTOIO 3aJauelo 31
ctepu soft skills, 3 ssK0r0 BOHM yCIIITHO CITPABUITUCS!.
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B pamkax mpoekTy 3MiHCHIOBaNHMCS UIOTMKHEBI 3YCTpiui YYaCHHKIB CTYACHTCHKHX
KOMaH/ 3 BHUKJIaJadyaMH Ta OpraHizoBaHo (iHaNbHHMNA MyOMIYHUNA 3aXUCT CTYIACHTCHKHX
po3pobok. Ha 3axucti Oynu mnpucyTHI TpeAcTaBHUKH KadeApu Teopii Ta TEXHOJOTii
nporpaMyBaHs, HIUX Kadeap (GakynbTeTy KOMITIOTEPHHX HAayK Ta KiOEpHETHKH, TapaHTH
OCBITHIX TIpOTpaM Pi3HUX Taly3ei, a Takox npeactakauku [ T-kommaniii SoftServe, Infosoft Ta
Revenue Grid. 3a pe3yapraTamMu mpoe3eHTaIlil TPOEKTIB BCI MPUCYTHI TAEMHHUM TOJIOCYBAHHSIM
BU3HAUWIM Kpammid mpoekt 2022-2023 H.p., a TaKOX BHU3HAYWIH TEPEMOXKIIB y TaKHX
HOMIHAIIAX: Kpalla ifes, Kpama peaiizalis, Kpama Mpe3eHTallis MPOEKTy, Kpalia KOMaH/IHa
poboTa, 3a aKTyalbHICTh TpPEIMETHOI 00NacTi, HAWOLIBII IHHOBAIIfHUN TPOEKT,
HAWMIEPCIIEKTUBHIIINHA MPOEKT, KPAIIMHA JH3aiiH.

3BiTH PO BUKOHAHHS KOJIEKTUBHUX IPOEKTIB, pO3POOIIEHUX B MEXKAaX MPOEKTY, TTO/IaHI B
naHoMmy 30ipHMKY. 3 yciMa KOMaHJaMH BHUKJIaJadi TPOBOAWIM OKpeMi 3ycTpidi i He
PO3TOJIONTYBANIH X PE3YNbIATH iHITUM YYaCHHUKAMH TPOEKTY.

Y koxkHIM 3amisHIA AUCHMIUIIHI Oyno mependadeHo OIHKY 3a MPOEKT K YaCTHHY
CEMECTPOBOI OLIHKH, 1[0 MPOMHUCAHO B pobounx mporpamax. s KOXKHOI AUCHMILTIHK OyJI0
BCTAHOBIICHO CBO1 BaroBi KoeQilli€eHTH 32 KPUTEPIIMU:

- popmymroBaHHS BUMOT Ta (popmanbHa crienudikaiis;

- MpoTpaMHa peamizallis;

- TeCTyBaHHA Ta BepU]iKaIis;

- 3BIT (MATOTOBKA JOKYMEHTY 1 MMPE3eHTAIlisl pe3y/IbTaTiB);

- BEJICHHS IIPOEKTY;

- 3aXUCT;

- B3a€EMHE OI[IHIOBAHHS YYaCHUKIB KOMaH]I.

[To 3aBepmieHHIO TPOEKTY OYIIO MPOBEICHO BA BHXIJHUX ONMUTYBAaHHSA: aHOHIMHE Ta
aBTOpH30BaHe. byno oTprMaHo psiz BIATYKiB, 30KpeMa (JJOCITIBHO):

- [icas ynisepcumemy nam 6cim 008e0emvCsi utykamu pooomy, yeii npoexm - ye OitiCHO
2apHuill cnocio eusuumu came mi MeEXHONO2l, AKI NOMPIOHI NpuU NPAYEGIAUMYEAHHI.
IIpomszom ybozo npoexkmy, s 3006y6 HABUHOK 8 PpoHmMeHO po3podyi, i came Mux HABUUOK, AKI
3HA00ONAMBCA NPU NOULYKYy pobomu. Ane s 66adicaio, wjo Ybo2o MAno, i MAaKuii NPOeKm He
3Modice  0oCmamHbo  cunbho  "mpoxawamu” yci Hasuuxku, wobO nicin  YHieepy JlecKo
npayeenaumyeamucsi, 6ce 00HO 008e0embCsl GUMpPadamuy 4ac Ha camonasyants. A esaogicaio,
Wo maxi npoekmu NOBUHHI OYMU AKUWO HE KOICHO20 CeMeCmpy, Mo KodcHo2o poky. bo nicis
yuacmu 8 4x maxkux npoEKMax, Maroyu maxutl 00Ceio, NPpayesiaummysamucs oyoe nabazamo
npocmiwe. A 86adicaio, ujo 0OUH Maxuil NPOeKm Ha 8ecb MePMiH HABYAHHS - Ye 0YHce MAO.

- Hacamnepeo, 6yno Oyice Knacno nocninkyeamucs 3 00HOZPYNHUKAMU MAUHCE BHCUBY,
o0ns binbuiocmi - ynepuie 3 NEpULO20 OYHO20 ceMecmpy... 3a80aKU YboMy OCMAHHIL cemecmp
suoascs nam'smuum. Xominocsi 6 mamu cxoici npoekmu i i3 IHUUX npeoMemis pauiuie, Hexau
i menwii 3a o6csieom. Tlpoexm cnodobascs i 6y6 KOpUCHUM OJIsL PO3GUMKY SIK COm max i xapo
ckinis. [Ipomsicom cemecmpy 6yn0 CKIAOHO NOEOHY8AMU POOOMY, NPOEKM MA 8I0GI0YEAHHS NAD
Ul BUKOHAHHS 3A60aHb [3 THWUX OUCyuniin. Ymim, epewmi came 3000ymi cogpm ckinu ma
KOMAHOHA poboma 00360ULA BROPAMUCD 13 OLIbWICHI0 3a0aY ;)

- Cucmema oyiHI0OBAHHA 30 HOMIHAYIAMU MAK He npayroe i He modice npayosamu. Lle
OUBHO, WO KOMAHOA MOJCe MAMU, HANPUKIAO, abo HAUKpawull ousaiin, abo Haukpauy ioeio.
Ouesudno, wo OyIU KOMAHOU, SKI 3ACAY208Y8anU OeKilbKa HOMIHayiu, a oyiu - wo 0.
be3gionocrno 0o konkpemnoi komanou (npocmo 3Haio, Wo maxKa npodoIema 8 OesaKux KOMaHoax
iCHy8ana), He 3a6xcou Opyauil Kypc Mae 8 KOManoi 00HaK08i npaesa, wo i yemeepmutil, aie, 8
CUTLY CBOET HEOOCBIOUEHOCTI, He MOodice 3 YUM HiL020 3pobumu. Takodic He 3a62cou yemeepmui
KYpC 3ayikagieHull 8 HA0aHHi 00CmMamub020 Piobexy.

- Ilpoexm cnooobascs, wikooa, wo makux CHilbHUX NPoeKkmie He Oy10 00 UbO2O0 HA
nonepeoHix Kypcax, poboma 6 Komauoi 0yoice KOPUCHA i NPOKAYYE He MITbKU cOhm cKinu, a i
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Xapo cKinu, ocKiibKu 6i0 mebe 3anedxdcums pe3yiomam meoix Koniee no KOManoi, o MOmugye
mebe UKOHysamu c8ow pobomy dobpe. Tomy 6y10 6 KIACHO BRPOBAOICYBAMU MAKe HA YCIX
Kypcax.

- Ilpoexm 0ys8 yikagum, mym Mu HAGYUIUCL NPAYIOBAMU 3]1A200JCEHO, K KOMAHOU.
Hexmo nompenysascs, a, MOJICIUGO, HABIMb HABUUECS HO20Ch HOBO20 6 XapO CKIiNax. 3a2anom
yeii npoexm 0ae 0OHI NIIOCU, 8I0 OIUNCUO20 ZHATOMCIBA 3 THOObMU i3 KOMAHOU 00 GIOMOYEHHS
npogecitinux Hagu4ox.

- @opmam epyno8oco RPOEKMy Oyice cno0o6ascs MeHi ma 00nomie OMpPUMamu 00csio
KOMAHOHOI po3pobKu, axoeo meni opaxyeano. Poboma 6 xomandi donomoana meHi weuouie
onanogysamu Hogi 05l cebe MexHono02ii ma Yikasi piuienns.

- 1o 3aysasicenuam - ye He 308CiM 3PO3YMINL BUMO2U 00 Npe3eHmayii ma He3po3yMili
Kpumepii OyiHI0BAHHS, MOOMO KONCHA KOMAHOA MO2id 2ofocysamu 3a cebe (?) i He MOdCHA
6y10 00HITl KOMAHOI BUCMABUMU OeKIIbKA OAis.

- Xominocw 6 3pobumu MobinbHy 8epcito 000amKy i nokazamu il Ha npezenmayii, aie
Ha ye 6Y110 Mano yacy, momy 3yRUHUIUCL Juue Ha eeb-3acmocyuky. Mooice, ye i na kpawe :)

- Ivoco pazy, no eiouwymmsam, 3axucm 6ys sax Ipandiozna noodis. /[ysce uyoogo
npogedenul 3axucm. Biocymuicmv nponozuyiii wjo0o npoexmy 3i CMOpPOHU GUKIAOAYIS, WO
0036015€ CuMyI08amu ioei.

- e 6ys yyoosuti 0oceio pobomu 8 KOMAanOi, AKUU 003601UE CNPOOYSamMuU Pi3Hi poi ma
8I0UYmMU CBIll BHECOK NPU OOCACHEHHI 2apHO20 Pe3yIbmamy y U0y CRiIbHO20 NPOEKm).

- [yoice 80auna 3a maKy MOMNCIUBICMb 63AMU YYACMb 8 KOMAHOHOMY npoexkmi. /[na
MeHe, K 07151 CIyOeHmKuU 2-20 Kypcy, yel nepuiuil 00c8io 0y8 HA036UYAlIHO YIHHUM.

- Cxnaono noeouysamu aooetl 3 pisHum 00C8I00M Ma Pi3HUMU MEXHOLO2IIMU 8 OOHIl
KOMAHOI, a npu 6eIUKUX HABAHMAICEHHAX Ye 8I0YY8aAEMbC sl e Oilbl ACKPABO.

- 3aecanom, s 68 HA0368UUAUHO 3A0080ICHUL 3A8EPULEHUM NPOEKMOM i 868AXCAI0, WO BIH
Mamume 3HAYHUL NO3UMUGHUL 6NIUG HA YYACHUKIE HAULOT KOMAHOU.

- Hasuunacwy pobomi 6 komanoi, dennoro, pobomi 6 gitlab, azure, trello noxpawuna ceoi
HABUYKU PO3POOKU Ma 3HAHH Zit.

- Hyorce yixasa idess, momy 6 paous pooumu na 2-my Kypci medc 0608'513xk060, ane 3a
BUOOPOM, YU XOYYMb 3 4-KYPCHUKAMU.

- byno yixaso nonpayrosamu 6 komaroi, 3 L0OANCAHL TUUe MPOXU OiTbULe YACY, MUNCHI
2 npuHatimHi.

- Ile 6ys Oyoice ropuchuti 0oceid0 pobomu 6 KomanOi. [yoce OAKyIO 3a Maxy
Mmodcaugicmeo!

- Bce 6yno uyooso, ane y deaxux arooetl 6y10 Hebazamo momugayii 0ist pooomu.

- Jlyoice Kaachuil npoekm i Xopouia NPaKmuka, axka 6yoe KoOpucHa 8 MatoymHboMmy.

- Mano uacy ma Opy2oKypcHuKie ma He ioedaibHULl OANAHC CIMEKIs.

- Byno mpoxu easicko, ane 60Ho mo2o eapme :)

- Knacna wmyka 6cim pexomeHoyo.

- Hawi 3a0aui éuxonari ycniuiHo.

[To 3aBepIICHHIO IPOEKTY YYACHUKH HATAIH PSi/I POTIO3UIIIH (JOCIIBHO):

- Axbu npomseom ycix 4-x poxie HA84aHHs 8 HAC OY10 MeHbULe 36UYANIHUX KOHMPOLbHUX
ma rabopamopHux pobim, ane 6yau maxi npoekmu, 6y10 ou Habazamo yikagiuie 6UUMUCcs i Mu
6 eusuanu  NONYAAPHI  MEXHONOZI, AKI  3HA00OAAMbCS  y  MAUOYMHLOMY — Npu
npayesnawmysanni... Xoua ye npuzeede 00 c80ix HeOONIKi8, MAKUX AK: CMYOeHmMU, K HiY020
He poOJIAmb HA KOMAHOHUX NPOEKMAX, ajle OMPUMYIOmMb CIITbKU Jic Oanig, crinbku inwi. Tpeba
0L 0eManbHO 00CHIOHCYBAMU OULILHICHL KONCHOT KOHKDEMHOI 1100uHU, 60 6y0ymev maxi,
Xmo 3a 8eco cemecmp 3poou 00Hy macky i ece.

- Ax mna meHe, womudicHegi O0emo OYIU HEOOCMAMHbO epexmusHuMU depes
HEeMOMCIUGICTb NPUOLIUMU OOCMAMHbOI yeazu 6cim epynam. Moowcnuso, 3amicme nposeoenHs
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demo neped ycima euxnadawami, Cii0 APUHAYUMU BUKIAOAYA-KYPAmMopa 078 OeKilbKOX
KOMAauO, sAKutl mpoxu Oinvue 3anypuscs 6 y ix pobomy (ane ne 3anaomo). llpu ybomy, e ciio
BIOMOBAAMUCS U BIO 36UUHUX CRITLHUX 0eMO, MOJICIUBO, 8 MAKOMY hopmami 3podouswiu ix pas
Ha 084 MUICHI, @ 3yCMPiY i3 Kypamopom - WOMUNCHSL.

- Ha morw oymky, modice bymu yikagum ma KOPUCHUM, K0 3a0auy 6yoe cmasumu
oKkpema epyna cmyoenmie (iHwiuil Kypc, Hwull (Qaxyibmem, KOMaHOU O0OHA OOHil) abo
sukaadaui, imimyouu pobomy i3 3amosHukom. Lle mooice donomoemu 3 po3eumrkom cogpm-
CKinis, 60 Y MeHcax KOMAHOU HAAA200UMU CRIIKYB8AHHS NPU HASLBHOCTT OANCAHHS 8 YUACHUKIE
He € CKIaodHOo0 3a0auero.

- 3minumu onumyeanus [eusnauenns nepemodicyie — Aem.J, axe 6yno 6 kinyi. Tax, s
PO3YMIIO WO He XOuembCsi 0Opasumu HCooHy KOManoy, aie 3 8 KoMano MONICHA OYI0 4imKO
susHauumu 3-4 komanou no neguum Kpumepiam. A 6ci iHuii KOMAHOU - Cymo paHoom, 60 He
8pa3un0 83azaii, AKWO yYecHo. Are i Hazeamu mi NpoeKmu HAUNEPCNeKMUGHIMUMU T M.O.
HA36amu He MOJICHA.

- Hoswuii mepmin UKOHAHHS NPOEKMIB, KOMAHOU OLTbUL 30ANIAHCOBANT 3a cCIMeKaMu ma
3 OiIbUIOI0 KITBKICIO OpY2OKYPCHUKIB, W00 4-KypcHUK 6)Y8 MeHmopom MIHIMyM 00HO020 2-
KYPCHUKA, maxkum yunom, "npoxauysas” ceoi naguuxu ¢ cmopony Lead nosuyii.

- Hawiti komanoi 6yno ckniadno po3novamu pobomy, i @ice 8 KiHyi Mu 3p03VMITU, WO
3podunu Oeski cymmegi NOMUIKU Ha yvomy emani. Moowcnueo, cii0 Kpawe HOSACHUMU
CMyO0eHmam, K npagUIbHO I eqheKMuUBHO PO3NOYAmMU KOMAHOHULL NPOEKM.

- Kpawe npogodumu oanuti npockm 8 nepulomy cemecmpi, wob oyno dinvute yacy Ha
peanizayiro @yHKYioHATy, max K uepe3 GeiuKe HABAHMAIICEHHS 6 YUbOMY ceMecmpi He
npuoiaeus CMiNbKU Yacy, CKitbKu 6 XOminoco.

- Biocymuicme Oocmamuboi  KitbKocmi  (OpoHmeHO0-po3poOHUKi6 Modce Ccmamu
npobnemoro 8 maxkozo 6udy npoekmax. byno 6 eapno mamu modciugicmv KOMNnoHyeamu
cOANAHCOBAHI KOMAHOU HA OCHOBI 8JCe HAOYMUX HABUUOK.

- Byno 6 kracno npayroeamu 6 maxkomy @opmami, y cmyOoenmie OiCHO € MONCTUBICIb
VOOCKOHAN08aAmMuU ma Habyeamu NeeHi 3HAHH Ma HABUYKU, AKI HEeOOXIOHI KOXCHOMY 8RPOO0BIHC
JHCUMINA WA KAP '€EPHO20 ULTLSX) .

- Moocnueo, Henozano 6y10 6 00uH paz noxkazamu ycim, wo xmo pooums. LL{o6 mi, xmo
nobauus, wo 601U 8I0CMAOMb L0 THUUX, OOKIAU Olibuie 3YCUb OJIsl peanizayii nNpoexkmy.

- Tlooosoicumu uac (3auenumu 4acmuHy nepuioeo cemecmpy), 3pooumu 3a2aivHi 0emo
noceped mepMiny (o6 10du bawuny pigetsb IHUWUX KOMAHO, ye MOdiCce MPOXU 3MOMUBYBAMLL).

- Tloxpawumu incmpykyii ons npezewmayii ma, MONCIUBO, 000AMU TEeKYIUHUL
Mamepian, cCnpAMOBAHULL came HA NPOeKm, Wob KOMYHIKAYIs 6eldCh He TUuLe Pa3 y MudicOeHs.

- Mooicrueo, sixicniue niobupamu memu npoexkmis, 60 Oeski Oynu cynep npumMimueHi
ma Hivyum He 8IOPI3HANUCL 810 82iCe ICHYIOUUX.

- Vce npotwno uyooeo, xiba nuwe 8 mudxcuis - ye mano, wob cmeopumu Kpymuil
npoekm, KUl cnpasoi 3ayikasums pooomooasyis.

- Xominocs 6, o6 6 nOJiOHUX nPoekmax 6pano yuacmo binbiue OpyeoKypcHuKis, 60 10
J00€el 3 YCb020 HOMOKY - Ye MAlo.

- Xominocs 6 mamu cnucox poneil i3 ix 0006a3KamMu 3aNPONOHOBAHUX 3i CMOPOHU
BUKNIA0AYIB.

- bBinvw demanvHuil KOHMPOAL 3a AKICMIO POOOMU 8 KOMAHOAX (0COOAUB0, KOIU €
opyeuti Kypc).

- Tlobinvuwe cninkygamucs 3 6UKIA0AYaAMY ma KOMAaHOo1o.

- Kpawe b6anancysamu xomandy (bexend/pponeno)

- Ilepenecmu tioeo 8 inwuii cemecmp )

- Bci yikagi nponosuyii eaice 6yau ozgyueni nio uac 3axucmy. Beaowcaro, wo opeanizayis
byna kxpyma, a nacmynuui paz 6yoe we kpymiue!
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HesBakaroun Ha BOEHHUI CTaH uepe3 30BHILIHIO arpaciro Ta OKYMaLil YacTHHU
TepuTopii YKpaiHu, 0 CIPHYMHWIIO MAaCOBI MEPEMIllIeHHs TPOMaZsiH YKpaiHy, B TOMY YHCII
CTYJICHTIB 1 BUKIIa/JauiB, BapTO BiJ3HAYWTH Kpally MOTHBAIiI0 CTYJEHTIB, y TOPIBHIHHI 3
NONEePEAHIMU POKAMH.

BUCHOBKH

B pesynbraTi mpoBeAeHHS MPOEKTY:

(1) po3pobiieHo mporpaMHi MPOAYKTH 3TiTHO 3 00paHUMH TPEAMETHIUMHU O0JIACTSIMH;

(2) migBuIeHO piBeHb MPOdeciiHUX Ta COLiadbHUX HABUYOK Yy CTYACHTIB, 3a/iSHUX B
MIPOEKTI;

(3) migBUIIEHO pIiBEeHb PO3YMIHHA BCIX €TalliB JKUTTEBOTO IUKIY MPOTPAMHOTO
3a0e3meueH s, MiAX0MiB 10 ynpaBiiHHS [T-mpoekTamMu; MDKIUCHUIUTIHAPHUX 3B’SI3KIB Y
MeKaX OCBITHBOI POTPaMU; 3B’ SI3KiB MK TCOPETUYHUM Ta MPAKTHIHIM MaTepiaioMm;

(4) mocHIIeHO MPAKTUYHY CKIIAJ0BY HABUAIBHUX AUCIUILIIH, 3a/JISTHUX B €KCIICPUMEHTI;

[ToganpmMu KpokaMu OyayTh:

(1) ommc MeToUKY iHTETpallil HABYAIBHHUX KYpCiB B raiy3i iHpopMamiiHuX TeXHOJIOTii
Ha OCHOBI IIPOEKTHOTO MiXOIY Ta THYYKHX METOOJOTIH yIpaBIiHHS;

(2) BupOONIECHHSI pEeKOMEHJAlill MO0 BIOCKOHAJIEHHS Ta BIPOBAKCHHS METOAUKH
iHTeTpallii HaBYaIbHUX KypCiB B Taly3i iH(OpMaIliiHMX TEXHOJOTiH Ha OCHOBI MPOEKTHOTO
X0y Ta THYYKHUX METOJIOJIOTiN yIpaBIiHHS,

(3) mommpeHHs TOCBiAY MPOEKTY HA iHIII HABYAJIbHI JUCUIUILTIHU;

(4) nocueHHs MPaKTUYHOI CKJIaI0BOT HABYAJIBHUX KYpPCiB;

(5) mipBuIIEHHS SKOCTI OCBITHROI MPOTpPaMM, 30KpeMa, B KOHTEKCTI (OpMyBaHHS
npodeciiHuX Ta CollialbHUX HABHUYOK Y BUMTyCKHUKIB [ T-cnierianbHOCTEIH;

(6) 3amydeHHS 0 TPOEKTY MPEICTAaBHUKIB OCBITHIX MpOTpaM 3 IHIIMX Tally3ed SK
eKCIEePTIB MPe3AMETHUX 00JacTei;

(7) po3mmpeHHs ciBmpari 3 npeacTaBHuKaMu [ T-koMmaHill B paMKax IPOEKTY.

BUKOPUCTAHI UKEPEJIA:

1. Omembuyk JLJI., Txauenko O.M., Illumampeka O.B. BupoBamkeHHS METOIUKH
iHTerpamii HaBYaJbHUX KypCiB Ha OCHOBI MPOEKTHOTO MiAXOMy Ta THYYKHX METOMOJOTIH
ynpasiinas / [IporpamyBaHHS: Teopis Ta mpakTuka. 30ipHUK MaTepianiB 3a pe3ynpratamu [T-
NpoeKTy MbKaucuuiutinaproi iHterpamii. 2020-2021 naBuampHUMiA pik. PekomeHmoBaHO 10
JIpyKy BYEHOIO pajgor0 (akyabTeTy KOMITIOTEpPHHX HayK Ta KiOepHeTnkn KwuiBchkoro
HaIlliOHaNBbHOTO yHiBepcuTery imeHi Tapaca IlleBuenka. - Opeca: BumaBHmumii 1im
"I'enpBeTnka", 2021. - C.4-10.

2. Owmenbuyk JI.JL., Tkauenko O.M., [llumaneka O.B. [HTerpaiiis HaBYanbHUX KypciB Ha
OCHOBI TIPOEKTHOTO TiIX0y Ta THYYKHUX METOJOJIOTiH ynpasiinHs / [IporpamyBaHHs: Teopis
Ta TMpakThKa. 30ipHUK MaTepiamiB 3a pesynabratamMu [T-mpoekTy MiKAUCIHMILTIHAPHOT
iaTerparii. 2021-2022 HaByansHUA pik. PeKOMEHI0BaHO 10 IPYKY BYCHOIO Paoio0 (pakyIbTeTy
KOMIT IOTEpHHX HayK Ta KibepHeTHkH KuiBChbKOTO HaliOHAIBHOTO YHIBepcHTETY iMeHi Tapaca
IlleBuenka. - Onmeca: Bumapuuuuii gim "I'eapBetuka", 2022. - C.4-11

3. Petituar IT-BumiB 2023: VKV — o0e33anepeunuit nigep, KIII — B pgecsrii,
HANpUKIHII KUThbKa XapKiBChKUX BHIIIB. [EnexTponHmii pecypc]. — Pexum nmocrymy:
https://dou.ua/lenta/articles/ukrainian-universities-2023/
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CHCTEMA ®OTO®IKCAI MOPYIIEHD I "®IKCYI1"

Jmumpo IHoniwyx, /lioo6omup Macecovkuit, Maxcum 3axopko, /lina @opmaxioos,
Muxaiino I'onosauskuii, Ilonina I'onoysan, Ana Ceipeynenko, Onvea Biuneecoka

BCTYII

IMocTranoBka 3anauvi. 3amada momnsrae y po3poOiii MOOLTBHOTO JOAATKY ISl CUCTEMHU
¢dorodikcamnii mpaBmwI TOPOKHBOTO pyxy 3 Ha3Bow "®dikcyit". OcHOBHa MeTa JIOAATKY -
3a0e3neunTn Oe3MeKy Ha JOporax, 3armo0iraloyn MOpPyHICHHS MPAaBHII TOPOKHBOTO PYXY.

[Micna dorodikcamii mopymieHHs, T0JaTOK Ma€ aBTOMAaTHYHO BIAMPaBUTH 300paKeHHS
Ha cepBep cuctemu (oTodikcarii, e MPOBOIUTHCA aHai3 Ta 00poOka maHux. Kopucrysagi
MaroTh JOCTYHI IO CBO€i icTopii (oTodikcariid, 76 MOXKYTh NMEPETIISIHYTH CBOi MOPYIICHHS
NpaBWII JOPOKHBOTO PYXY Ta JaTH KOMEHTAp MIOA0 KOYKHOTO 3 HHX.

AkTtyansHicTh podoTu. Cucrema dotodikcarnii [1/IP € akTyansHOI0 B Cy4acHOMY CBITI,
OCKIUJTbKM BOHA MOKE€ JIOMOMOTTH 3a0e3MeUnuTH OE3MeKy Ha JOopOorax Ta 3MEHIIUTH KUTBKICTbH
JOPOKHBO-TPAaHCTIOPTHUX mpurof. Cucrema ¢ortodikcamii MOKe JONOMOTTH Y IMIBHIKOMY
BUSIBJICHH] TNOpPYILEHb IPaBWJI JOPOXKHBOTO PyXy Ta BXKMBAaHHI HEOOXIAHUX 3aXOJiB II0A0
YCYHEHHS TakuXx nopyiieHs. Cructema "®ikcyil" Moke BUKOPUCTOBYBATH MiCIIE3HAXO/KCHHSI,
mo0 BU3HAYUTH MiCIleé TapKyBaHHS, 1 MOXJIHMBICTH cdoTorpadyBaTH aBTOMOOUTH, SKWH
nopyinye npaBwia. [loTiM BIacHUK aBTOMOOLUIS OTpUMYE MOBiIOMIICHHS 3 Qororpadiero i
iH(opMaIli€ro PO MOPYIICHHS Ta MoXe OyTH omTpadoBaHUH 3a HHOTO.

Barato kpaiH 1mo BCbOMy CBITY BJK€ BUKOPHUCTOBYIOTh CUCTEMH GoTodikcallii mopyiieHb
NpaBWJI apKyBaHHS, 1100 3MEHITUTH KUIbKICTh MOPYIIEHb Ta 301IBIINTH O€3MeKy Ha J0PO3i.

Opnnak, HeoOXxiHO 3a0e3meuyBaTH MpaBa Ta iHTEPECH TPOMAJSH, SIKi MOXYTh OYyTH
300paxeHi Ha ¢ororpadisx, OTPUMaHUX 3 TAKMX CHCTEM. ToMy HeoOXiJHO 3a0e3nedyBaTH
3aXHMCT OCOOMCTHX JaHUX Ta MPUBATHOTO XKUTTS TPOMAJISTH.

OOrpyHTyBaHHs HeoOXiHOCTI cuctemu "®ikcyit". 3amyyeHHs rpOMasH Ta AKTUBHOT
YaCTHHH TPOMAISTHCHKOTO CYCHIUIBCTBA JIO KOHTPOIIO Yy chepi Oe3rnekn TOpOKHBOTO PyXy Ha
NPO30PHX IMPABOBUX 3acagax MOKe OyTH €(EKTHBHUM KpPOKOM, SKHH IMPH3BENE IO Pi3KOTO
3MenmeHHs kinpkocti J{TII Ha moporax Ykpainu.

SIKImO KOKeH CBiIOMHI TPOMAaIsSHHWH, BOAIH ab0 MIMIOXiJ 3MoOXKe 3a0e3mmedyBaTH
KOHTPOJIb 32 0€3MEKO0 Ha TOPO31 HaBITh 3a BIZICYTHOCTI MOJIIIIEHCHKOT0, 1HIIIOTO MPECTaBHIKA
Jep)KaBH YH BCTAaHOBJICHOTO KOMIUIEKCY aBTO(iKcalii, e YHEMOXIUBUTH CBaBiJIbHE
nopymenss [1/IP, a y Bunmankax IOMyImIeHHS TaKuX Hid MpU3BEe M0 HETAaHHOTO IMOKapaHHs
BUHHOTO.

Came 110 11OTO pexkuMy (hikcarii mopymeHb MOKIMBO 3ayYUTH aKTHBHUX T'POMAISH,
AKi 31 cBoro 60Ky 3abesneunau O "TpoMajJChbKUl KOHTPOJB'" 3a OE3MeKOol Ha THX JiISTHKaX
JIOpir, 110 He KOHTPOJIOIOThCS aHl 0CaJOBUMHU ocobaMu Oe3nocepeiHbo, aHi KOMILIEKCaMU
aBTOMATHUYHOI (hikcarii.

orJjsi HAABHUX CUCTEM

DashcamUA. Merta 11,010 mpoOeKTy — JOKOpiHHE 3MEHIICHHS KUTBKOCTI aBapii Ta
CMEPTHOCTI Ha JA0porax, 301IbIIeHHsT MPo30pocTi podbotn HarionansHoi mominii Ykpainu.

HoBwuii 3aKOHONIPOEKT 3aTBEPAUTH MPABO MOIMILii BUKOPUCTOBYBATH BiJl€O, 3HATI Yepes3
MOOITPHHUI 3aCTOCYHOK, JJIsS CHPOINEHOI Mpolleypyd BUMHMCYBaHHS mTpadiB. Y momiOHMi
crioci0 TOMiIis Hapa3i ompalboBYE JdaHi 3 Kamep aBToMaTH4HOi (Qikcarii MopyiieHb
HIBUJIKICHOTO PEIKUMY.
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CMapTdoH i3 aKTUBHIM MOOITLHUM 3aCTOCYHKOM TOCTiHHO 3amucye 30-cekyHIHi Biieo
B IUKJIIYHOMY pexuMi. Komu mMuHae 30 cekyHI, MONEpPENHE BileO CTHPAETHCS, 1 NMOYMHAE
3amucyBaTics HoBe. Konmu Boziii 6auuTh Ha J0pO31 MOPYIIEHHS, HOMYy MTOTpiOHO muIIe
TOPKHYTHCS eKpaHa, mo0 ocranHi 30 cex Bimeo 30eperimcs B 3acTOCyHKy. [liHimre
KOPHUCTYBa4 3MOKe IIBUIKO HA/IiCIATH BiZICO JO MOJIIIi{, BKa3aBIIX HOMEP aBTiBKH OPYITHUKA
Ta TUM TOPYIICHHS.

Ines imimiaTueu dashcamUa Hapoammnacs cepen yKpaiHCBKHX BHITYCKHUKIB 3aXiTHHX
By3iB y 2015 pomi. ¥ 2016 pomi Oyma odimiiHO 3apeecTpoBaHa rpoMajChbka OpraHi3allis
HemkxemMtO€#. OcHOBHA MeTa — 1€ 3HAYHE 3MEHIICHHS KiJTBKOCTI KEPTB Ha JOPOTax.

Toni x y 2016 Oyna nepiia cnpoba 3amyCTUTH MOOUTBHHN JOAATOK i3 MiHIMAJIBHUM
¢ynkuionanom. Ha »aie, Tomi MoOLThHA Niepeaada naHux Oyna Ha piBHI TexHonorii EDGE, a
NEepCHEeKTHBH 3amycky Mepex 3G Oynu me mig muTaHHIM. Takok KaMepu MOOUTBHHX
TeneoniB Oymu HU3BKOMY DiBHI, a mporecopu TeiedoHiB He 3ade3rnedyBand BHUKOHAHHS
OaraThox 3aBnaHb. KoprcTyBaui MOOITEHUX TeJeOHIB HE TOBIpsuTH TesedoHaMm sK 3apas, KOIu
3aXUIIIeHI IporpaMu MOOITFHUX OaHKIB JOBENH, IO TeledOHy MOXKHA JOBIPATH HE TITBKU
nepcoHaNbHy iH(pOpMaIlifo, ane i BiIacHi GiHaHCH.

Tineku 1o 2019 poky cTamo 3po3yMmisiuM, MO poOOTy MOXKHA BiHOBIIOBaTH. PiBeHb
Oe3nexkyd gaHuX 3HAaYyHO TokpamuBcs. CydacHi MOOiINBHI TenedOHM PO3BHBAIUCS 1
PO3BHBAIOTECS BEJHUKOI0 MIpPOI caMe KamepaMHM Ta MOTYKHIIIMMHU mpouecopamu. lle
JI03BOJIMJIO OHOBUTH KOHILIENT MOOLTBHOrO AOAATKa Ta MiAroTyBaTH Horo mportotun. ITicns
3ammycKy NPOTOTUMIY PO3POOHWKH MOOAYMIIM, IO CHUIBHOTA Iie Oibllie MiATPUMYE iJIet0
ininiatuBu dashcamUa. CymHa craTHCTHKa cMEpTEd Ha J0porax MokasyBaia HeoOXiIHICTh
SKHAHIIBUAIIUX JiH.

Ha mouatky 2020 poky OyB miaroroienuit MVP (MiHiManbHa poGo4a Bepcis) Ta BIITKY
3aicHIIN 3armyck TecToBoi Bepcii Ha Android mrardopwmi. OgikyBanHs Oynu HaOpaTH xo4a 0
OJTHY THCSYy KOPHCTYBadiB, II00 MPOTECTYBAaTH MPOTpaMy Ha Pi3HUX MOJENAX Tele(oHIB.
BtiM po3poOHuKu Oynu Ty’e 3MMBOBAHI, KOJU MOOAYMIH, MO0 OyKBaJbHO 3a KUIbKa THKHIB
JI0JIATOK BCTaHOBWJIM Oinbmre 15 T KopHucTyBadviB.

1106 rapanTyBaTH aHOHIMHICTh KOPHUCTYBa4iB, BCI OTpUMaHi Ha CepBep BileO B MO0
nepecunatotbes Bif iMeni ['O emkemtOE#A. Ockibkn po3poOHUKN BIIEBHEHI Y 3aXUIIEHOCTI
nporpaMu (HEMOXJIMBO TiIPOOWUTH Bifeo, MaHi abo MiACTaBUTH iHOTY iH(POpMAIilo), BOHU
OcpyTh Ha ceOc BIMOBITATBHICTh 3a IMOJAHHS 3asB JIO PETiOHATBHHUX BIJJIUICHH MOJIIT
BiJINIOBIJTHO J10 reorpadiuHoro Micis ¢ikcamii mopymeHHs.

3a iX MoJaHHSAMH J0 MOl € pe3ynbTaTH. Xoua OiNbIIICTh PETiOHAILHUX BiUTHOTIB
NUIIYTh BIJNMCKH, 1II0 BOHM HE MOXXYTbh BCTAHOBHTH XTO OyB 3a KEPMOM aBTO, € BCE-TaKU
J0OPOCOBICHI MOJIIENCHKI, SIKi TIPOBOISATH BCTAHOBJIECHI 3aKOHOM IPOIIETyPH i BCTAHOBIIIOIOTh
BCi JIeTasli JIOCKOHAJIOTO MOPYIICHHS. € BelIHMKa KUIbKICTh PE3yJIbTATHBHUX 3asiB 33 SKUMHU
NOPYIIHUKHY OyJU 3aJTydeHi 3a HalO LTI HeOe3MeYHi MOPYIICHHS.

Hapasi y BepxoBHii pami Ha po3risii 3HAXOAWUTHCS 3aKOHOMPOEKT #5798. BiH yxe
orpuMaB mo3utuBHe cxBaieHHs [HEY (ronoBHe HayKkoBO-eKCIepTHE YIpaBIiHHA) Ta
PEKOMEH/IOBaHHH IO YXBAJICHHS MapJaMEHTCHKUM KOMITETOM 3 IPAaBOOXOPOHHOI MisTTBHOCTI.
OuikyBaHHIA 9ac po3TILLy 3aKOHOMPoeKTy y [lapimamenti - 3uma 2022

OxpiMm VYKpaiHu y TpoekTi 3alikaBieHO paiau iHmmWX Kpain: OO'emHani ApaOchki
Ewmipatu, Kartap, CayniBcbka Apaig, Y30ekuctan, ['py3is Ta inmi. OTpumany miaATPpUMKY
HU3KH MDKHApOJHHUX Oprasizaiiii, 3okpema CBiToBoro baHky, sikuii Belle OKpeMi HaIPSIMKU
JIOTIOMOTH TIpOeKTaM y cepi Oe3neKu TOPOKHBOTO PyXY.

ITepeBaru: GoHycH, cMapT-IIapKOBKa, MOOLIBHUI €BPOIPOTOKOJI.

Cmapt napkoBka. Po3poOHMKH MIATOTYBalM YHIKaJbHY CHCTEMY, sIKa MOKa3yBaTHMeE
BIJIbHI MICIISl AJIs1 IAPKiHTY B IIEHTPi MicTa B peasbHOMY 4aci. [Ipuuomy, ik JUTst mIaTHUX, TakK
1 17151 GE3KOIITOBHUX MICIIb.
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InTerpauis 3 Bineopeectparopamu. CucrtemMa po3poOiieHa TakKMM YHUHOM, WIO JJIst
HOpPMaJIbHOT pOOOTH JOCUTH HPOCTO CMapToHa 3 XoygepoM. Aje A OuIbLI BHUCOKOT
3pYYHOCTI KOPUCTYBaHHS IUIAHYEThCA, 10 BiIEOPEECTPATOP 3MOXKE MPALOBATU SIK 30BHIIIHSA
KaMmepa cMapTQoHa.

Mob6inbnuii eBponpoToko. 1106 mamuHM, SKi TOTpanmiiid B HE3HAUHY aBapiro, HE
CTBOPIOBAJIM TIPOOOK 1 HE CTOSITM HA JOPOTax TOAWHAMH, MiATOTOBICHUNA MPOCTHH 1 IIBUIKUI
crnoci® oopMIICHHS €BPO MPOTOKOITY.

Henoustiku: He MOMYISPHICTH CUCTEMHU.

AnoniMHicTb. Bei moganns B [Nomimiro po6isateest Bin imeni 'O lemkemlOE#. Bonun
HECYTh BCIO BITIOBIIaIbHICTH 32 AKICTh KOXKHOI 3asBH. J[aHi yCiX KOpUCTyBadi aHOHIMHI Ta HE
30epiraroTbesl Ha cepBepax

> BiamosigHo 10 3aKOHOJABCTBa YKpaiHW 00OB’SI3KOBOIO YMOBOKO (oTodikcarrii
IT/IP € aBropm3amis Ta Bepudikaris ocodu [1]/

OI'JIS1JI BAKOPUCTAHUX TEXHOJIOT' T

Frontend-yacTtuna:

[IpoekT cTBOpEeHO B iHTErpoBaHOMY cepenoBuili po3podku “AndroidStudio”. Ile IDE,
o Hajae rpadiunuil inTepdeiic st po3podku noaatkiB s Android. Bona Bxirodae B cebe
pizHi YHKIII, Taki SIK peJakTop KOAy, BiJUIaJ4MK, €MYJSTOp Ta iHIII, SKi JOMOMAararTh
PO3pOOHMKAM IHCATH, TECTYBATH 1 HaJIaroKyBaTh CBOI JOAATKU.

JavaDevelopmentKit (JDK) - 1ie KOMIUIEKT 711 po3pOOKH MPOrpaMHOro 3a0e3MeUeHHs,
SKUH BUKOPUCTOBY€ETHCS AJIs1 HAIIMCAHHs MporpaM Ha Java. Bin Bkmouae B cebe cepenoBuine
BukoHaHHs Java (JRE) i komminsarop Java, siki HeoOXiIHI /Ui 3aMyCcKy 1 KOMIUIALIT Koy Java
BIATIOBI/THO.

AndroidSoftwareDevelopmentKit (SDK) - me Habip iHCTpYMEHTIB i1 pPO3pPOOKH
IPOTPaMHOTO 3a0€3MEUCHHS, IKUIl BUKOPUCTOBYETHCS IS PO3POOKH TOJATKIB IS IIaThopM
Android. Bin Birouae pizHi 0i6mioreku, iHcTpymeHTH Ta AP, siki momoMararoTs po3poOHUKaM
CTBOpIOBATH J0AaTKH 1t Android.

AndroidVirtualDevice (AVD) - e emMynsaTop, SKHii BHKOPHCTOBYETHCS Ui iMiTarii
noBeiHKu NpucTpoto Android Ha komm'orepi. Bin 103Bossie po3poOHHKAaM TECTYBaTH CBOI
J0JaTKH 0€3 BUKOPHUCTAHHS (Di3UIHOTO MPUCTPOIO.

GradleBuildSystem - e iHCTpyMeHT aBTOMaTH3a1lii 301pKH, SIKHiT BAKOPUCTOBYETHCS IS
CTBOPEHHS, TECTYBaHHS Ta po3ropTaHHsi nomatkiB Android. BiH kepye 3amexHOCTAMH i
KomrtiTroe kKo B APK-aiin, sikuif MoykHa BCTaHOBUTH Ha mpucTpii Android [2]

Android API - me Habip knaciB Ta iHTepdeiiciB, mo Hanaotbess Android SDK. Bin
JIO3BOJISIE PO3POOHMKAM OTPUMATH JOCTYI JI0 pi3HUX (yHKIiH Android-mpucTpoiB, TakuX sIK
kamepa, GPS, maTumku To1o.

Backend-yacTuna:

Entity Framework (EF) Core — me nerka, po3mmproBaHa KpocruiaTgopMHa Bepcis
TeXHOJIOT11 focTymy 10 nanux Entity Framework i3 Bigkputum xomoM. Jlo3Bosisie po3poOHUKamM
npairoBatTu 3 6a3010 JaHUX 3a 1onomMoror o6’ ektiB .NET.

ASP.NET Core Identity - API, sixe minTpumye (yHKIif0 BXOy B iHTepdeiic KopucTyBada
(UI). Kepye kopucTyBadaMu, MapossiMi, JaHUMHU TPO(diIio, posiMu, 3asBKaMH, MapKepaMH,
HiATBEPHKCHHAM €JIEKTPOHHOI TOIITH TOIIIO.

CsvHelper - 6iomiotexa .NET nis untanss ta 3amucy ¢daiinis CSV.

FluentValidation - 6ibmioreka mepeBipku mns .NET, ska BUKOpHUCTOBYE TUIaBHUH
inTepdeiic i 1amMOaa-BUpa3u AJisi CTBOPEHHSI CTPOTO THUITI30BAHUX MPaBUII TIEpeBipKH [3]

Mapster — 1ie 6i0mioTeKa, sika 3iCTaBiIsIE OUH THIT 00’ €KTa 3 iHIMM TUIIOM 00’ ekTa. Lle
KapTorpad Ha OCHOBI KOHBEHIIiH, IKMH TMPOCTUH Y HANAIITYBaHHI Ta BUKOPUCTaHHI. Mapster
3BUIBHSE BiJ] HAITMCAHHS A0JOHHOIO KOy, CXWJIBHOTO JI0 TIOMUJIOK.
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SendGrid - 3a6e3neuye npotokon SMTP(Simple Mail Transfer Protocol), sxuit 1o3Bossie
JIOCTABJIATH €JEKTPOHHY IOIITYy Yepe3 30BHIIIHI CepBEpH 3aMiCTh BIIACHOTO KIIEHTAa YH
cepsepa [4]

NMPU3HAYEHHS I HIJII CTBOPEHHS CUCTEMHUA

Opranizanis po6oTH B KOMaHIi.

[nanyBanns, MeTomoJ0ris Ta cucTeMa ynpaBJiiHHS NPOEKTAMHU.

1.  3mnajlioMcTBO KOMaHAH

3HalloMCTBO KOMaHAM BinOyrnoch Ha mepmomy 13BiHKY B GoogleMeet, 3 skoro i
NOYaJIoCh OOTOBOPEHHS 1 TUIaHYBaHHS ToAaibinoi po3podku. 09.02.2023 OyB mpoBemeHMit
KOMITICKCHHH PO3IMOJIN pOJieii B KOMaHII BiANOBITHO IO 3HAHb CTYICHTIB Ta BPaxOBAaHO
noOakaHHA KOYKHOTO 3 y4acHHKiB. KOXXHUMIA CTyIeHT Ma€ JBi poIi: OZHY OCHOBHY Ta OIHY
JIOTIOMDKHY, fKa HEOOXiJHa s MiATPUMKH YYacHUKIB 1HIIOI cepu y pa3i BHHUKHEHHS
npobieM abo Opaky yacy. Takuii miIxia J0MOMOKe peaizyBatu eeKTUBHY POOOTY B KOMaH/Ii
Ta JOCSITHEHHS [TOCTABJICHUX IILICH.

YuyacHuk Posb yyacHHKa Ha MOYATKY NMPOEKTY
ITomina IN'ononBan OCKEeHJI, TECTYBAIBHUK

Muxaiino ['onoBanpkuii MoJiepaTop, ¢axiBenpb 3 JOKyMEHTaIlii
Makcum 3aKopKo aHANITHK, (DaxiBeIlb 3 JOKyMCHTAII

Jmutpo IMomingyk KEepiBHUK MPOEKTY, daxiBellb 3 JOKYMEHTAIIi1
SIna CBipryHeHKo OEKeH]I, TeCTyBaJIbHUK

Jina Gopaizon TeCTMIH,  Modoparop,  Geken
Jlro6omup MaeBchkuii MojiepaTop, OekeH 1, (PPOHTEH T

Osbra BiniHeBcska OCKeH/I, aHAIITHK

[TepuoyeproBum pilleHHSIM KOMaHAW 3 IUIaHYBaHHSA poOoTH OyJ0 BH3HAYCHHS
OCHOBHOTO c11oco0y IIBHAKOT KOMYHIKaIlil, a caMme BUKOpUCTaHHs MeceHkepa Telegram. byno
CTBOpEHO 4 IpynH B Telerpami i MoAisIieHO Ha MiPO3/iIH 3 BiJNOBITHOIO KITbKICTIO YYaCHUKIB
KOHOTO. HaBeieHi 4aTtu miapo3ainiB KOMaHIu:

. Ocnosna rpyma CLords

° Back-End xomanna

. Analitycs komaHa

. Testing komaHaa
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Pucynoxk 1. Ornsapg rpyn komyHikatii B Mecermpkepi Tekegram

BapTo BHIIIMTH OCHOBHY TPYITy Tellerpamy, B KOTPiii POBOAMIOCH IIAHYBAHHS Yacy
KO’KHOTO J3BiHKA 3 YpaxyBaHHSAM BCiX OakaHb ydacHHKiB. OCHOBHA ME€Ta PO3MOILUTY — 3pydHa
napayeiabHa poO0Ta KOXKHOTO €TaIry po3po0Ku 0e3 mepemKko Uit 00roBOpeHb 0COOIMBOCTEH
IHIINX 3aBJaHb KOXKHOI 3a/1adi.

2.  MetonoJiorisi ynpaBJliiHHA po3po0K0OI0

Takok OCHOBHMMH pIllIEHHSIM TMepIIoi 3ycTpidi Oyno Y3rofKEeHHS METOJOJOTIi
po3po0KH, 3a OCHOBY SIKOI MM B3slM Scrum. 3arajpHa IyMKa mojsraga B (opMyBaHHI
e(eKTUBHOTO KEPyBaHHS POEKTOM, TUIAaHyBaHHI Ta KOHTPOJIO POOOTH 3 CTBOPEHHSIM 3pYYHHUX
3a 00CSITOM CIIPUHTIB i rpadiky OCHOBHUX MiTiB (meets). Byno BupimieHo npoBoauTu 2 3ycTpidi
B TWKACHb (cepena, Hexains). 3yctpiui mpoBoamiuck B GoogleMeet, mocumanHs Oyio
3aKpiIEHO HA BCiX JOCTYMHUX y4dacHHWKam pecypcax (rpynu Telegram, Classroom). Koxhi
3aj1ayi, sIKIo Oy MUTaHHS, 0OTOBOPIOBANCH B yaTax Telegram abo BiBOAMIUCH Ha OKpeMi
3yCTpiui, KOTpi HE 3aBXIu MOTpiOHO Oylio BiJBiAyBaTH BCiM, aje s 3aIydeHHS BCiX
y4acHUKIB Oyll0 BHPIIIEHO MPOBOJAMTH 3alMC KOXKHOI 3yCTpidi 1 3aBaHTaXyBaTH iX B Tpymy.
OcHoBHi 0:10ku Oynu po36uTi Ha ("miaroroBumi" Ta "po3pooKy")
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Pucynoxk 2. Ormsin nuiaHyBaHHS 110 CIIPUHTAM

2 HeBeJIMKi CIPUHTH TIOJISATIIM B OCHOBHY "MiaroroB4oro 610ky". IIpoTsoxHicTh KOTpHX Oyna
no | Twxkaio (15.02.2023-22.02.2023, 22.02.2023-01.03.2023).

2 BeJIMKi CHPUHTH TOJISTIIN B OCHOBY "0JI0KY po3poOku". IIpoTsHkHICTE KOTpUX OyIia 1mo
2 TWKHI 3 ypaxyBaHHSIM JOCUTH KOPOTKOTO MEPioay poOOTH HaJ MPOEKTOM, Yepe3 10 OCHOBHI
CIPUHTHU MaJIi CBOEPIIHI MeIiaH! 3 0OTOBOPEHHSM 1 3BITHICTIO TIO po0OOTi, KOTPi MPOXOIMIIHN B
cepearHi KOKHOTO CIPHHTA.

3BIiTHICTH N0 CIPUHTAM:

15.02.2023 - 22.02.2023

OcTtaro4yHe y3ro/yKeHHs TEMH IIPOEKTY, OOrOBOPEHHS O4iKYBaHb BiJl IPOEKTY KOKHOTO 3
YYaCHUKIB.

Hmutpo: crBopennst nomku Trello, pob6ora 3i cnenudikariero, Beaennas Classroom,
pobora 3i criernudikaiieto

Jro6omup: pobOoTa 3 IPYroKypCHUKAMH, PO3IIOJILN 3a/1a4, epeBipka pe3yiabTaTiB poOoTH

Jlina: mepeBipka pe3ynbTaTiB poOOTH APYTOKYPCHHUKIB

MakcuMm : momyk API, aHamiz cX0XMX CHCTEM Ha pUHKY, poOoTa 3i crernudikaiiero,
poboTa 3 3aKOHOAaBYOI0 043010, O13HEC - AHATITHKA

Omera: crBopenns UseCase ta DataBase miarpam; po6ota 3i crienudikarii€to, BHECECHHS
PaBOK

[Momnina: cteopennst UseCase Ta DataBase miarpam

Sua: ctBopenns UseCase ta DataBase miarpam

Muxaiino: Bi3yalbHa CKJIaJI0Ba JOJATKY.

22.02.2023 - 01.03.2023

V3romKeHHs TeMH MPOEKTY 3 BUKJIAAa4aMH, TIPEICTaBIeHHS crienm(ikarii Ta aiarpam.

JIMHTpPO: pPO3MOAIN 3arajbHHUX 3aJad MDK WieHaMH Komauad. [IpoBeneHHS MITiB 3
KOMAaHJIOI0

Jro6omup: poboTa 3 APYrOKypCHUKAMHU, PO3MOJIiT 337124, IepeBipKa pe3ybTaTiB poOOTH,
BHECEHHS TPaBOK

Jlina: mepeBipka pe3ynbTaTiB poOOTH APYTOKYPCHHUKIB

MakcuM : CTBOPEHHS JIOTOTHITY, Oi3HEC-aHAIITHKA, MOUIYK ICHYIOUHX CUCTEM

Ompra: orpumanns GitHubPro, BcranoBnenns GitKraken, po3poOka TecToBOro MpoeKTy
ASP.NET WEB API

[Tonina: orpumanus GitHubPro, BctanoBnenns GitKraken, po3poOka TecTOBOr0 MPOEKTY
ASP.NET WEB API

Sna: orpumanns GitHubPro, Bcranosnenns GitKraken, po3poOka TecTOBOTO MPOEKTY
ASP.NET WEB API

Muxaiino: no4aTok CTBOPEHHs JOJATKy Ha Java
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01.03.2023 — 15.03.2023

JMuTpo: po3monia 3aralbHUX 3a7ad MDK wWieHamMu KoMmauaw, nepexin Big Trello go
GitLab, ctBopennst UserExperience (UseCase), mpoBelneHHSI IOAaTKOBHUX 3YyCTpiued st
(dopmyBaHHS (HOPM PETPOCTIEKTUBY 32 MUHYII COPUHTH. [IpOoBEICHHS MITIiB 3 KOMaH/IO0

JIro6omup: poboTa 3 IPYroKypCHUKAMH, PO3IOILT 3814, IepeBipKa pe3yabTaTiB poOoTH,
BHECEHHS TIPaBOK, JONOMOTa y BHPIMIECHHI TPpodIeM

Jlina: mepeBipka pe3ysbTaTiB poOOTH IPyTrOKYypPCHHUKIB, TOTIOMOTA Y BUPIIICHH] TPOOIeM,
MOYAaTOK TECTYBaHHS

MaxkcuMm : CTBOPEHHS JIOTOTUITY, CTBOPEHHSI IIPE3CHTAIIi] 31 3BITHICTIO, BHECEHHS TIPaBOK
1o UserExperience (UseCase)

Ombra: ctBopeHHsA 0a3u JaHuX, poOoTa 3 0a3010 NaHWX, CTBOpeHHS Mirpaiii B BJI,
BHeceHHs npaBok 10 UserExperience (UseCase)

[Monina: cTBopeHHs 06a3u gaHuX, push mpoekTy, podoTta 3 6a3010 JaHUX

Sna: cTBopeHHs Oa3u maHuX, poboTa 3 6a3010 AaHWX, CTBOpeHHsI Mirpanii B b/I, 3mina
Express SQL Server na Development SQL Server

Muxaiino: mo4aTok CTBOPEHHs JOJAaTKy Ha Java

15.03.2023-29.03.2023

JIMUTpO: pO3MOALN 3arajibHUX 3aJad MDK WIEHaMH KOMaHJAM, MOYaTOK poOOTH 3i
3BiTOM. [IpoBeneHHs MiTiB 3 KOMaH/IOIO

Jro6omup: poboTa 3 APYrOKYypCHUKAMHU, PO3MOJIiT 337124, IepeBipKa pe3yIbTaTiB poOOTH,
BHECEHHSI TIPABOK, JIOTIOMOTa y BUPIllIEeHH] IpobieM

Jlina: mepeBipka pe3ynbTaTtiB poOOTH APYTOKYPCHHKIB, TOTIOMOTa y BUPIIIEHHI TPo0IieM,
MOYaTOK TecTyBaHH, nepexia Bix GitLab no AzureDevOps

MaxkcuMm : CTBOpPEHHS TPE3eHTAIli] 31 3BITHICTIO, TOYATOK POOOTH 31 3BITOM

Omera: Implement Asp.Net Identity (IdentityDbContext + User + Role). DataSeeding
(iHimiasmizamist B 6a3i JaHWX OJHOTO aJMiHa Ta JBOX FO3EPIB)

[Monina: Implement Controllers and Managers for Offence + OffenceLawArticle +
LawArticle

Sna: Implement Controllers and Managers for Car + OffencePhoto (rename entity to
Photos)

Muxaiino: po3poOka I0aaTKy Ha Java

29.03.2023-12.04.2023

JIMUTPO: pO3MOJIiI 3araJIbHUX 33729 MK WICHAMH KOMaHIU, po00Ta HaJ| 3BiTOM, OTJIST
nepexony Mix rumarpopmamu. PospoOka user-flow miarpam min Bepudikartiito. [IpoBeneHHs
MITIB 3 KOMaHJI010

JIro6omup: poboTa 3 IPYroKypCHUKAMHU, PO3IOILT 3814, IepeBipKa pe3yIbTaTiB poOoTH,
BHECEHHS MPABOK, JIOTIOMOTA Y BUpiMIeHHI Ipo0eM, cTBopeHHs crierudikamii, Bepudikarii 3a
nornomororo Mmou Dafny

JliHa: mepeBipKa pe3ysbTaTiB poOOTH IPyTrOKypPCHHUKIB, TOTIOMOTA Y BUPILIICHH] TPOOIeM,
TecTyBaHHs, BeaeHHa AzureDevOps

Maxkcum: poGorta 3i 3BiTOM, Bepudikamii 3a gomomororo MoBu OCL, cTBOpeHHS
npe3eHTarii 31 3BiTHICTIO

Ompra: po3poOka amropu3aiii 3 BukopuctanHsM AccessToken Ta RefreshToken,
po3poOKa peecTpaliii 3 MiATBEPKCHHSM IMOIITH. 3MiHA B MOKIIMBOCTI 03€pa 3MIHUTH BIACHY
nomTy (peajizallis 3MiHU TOIITH JIUIIIE Yepe3 MiATBEP>KeHHSI HOBOI MOIITH)

[Tomina: 3MiHa CTWIIO KOAY, 3aBEpIICHHs IMIIEMEHTalii MeHeKepiB, poboTa 3
BaJliJalli€lo, MOUIYK JJaHUX PO aBTO, TECTYBaHHs, poOOTa HaJl BUNPABJICHHAMM, JeIUIoN 0a3u
naHux ta APl B Azure
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SlHa: 3aBepHICHHS IMIUIEMEHTAalii MEHEIKEpiB, BHECEHHS NpaBOK B 0a3zy HTaHUX,
nepepodka Offence mMeHekepy, epeHeceH s iHpopMarllii 3 0a3u JaHWX aBTO, TECTYBaHHS,
poboTa HaJ BUNIpABICHHIMH, JAcTUTon 6a3u nanux ta API B Azure

Muxaiino: 3aBepiieHHs: poOOTH HaJl JOJATKOM Ha Java, Omrc BUKOPHCTAHUX TEXHOJIOTIH

3. Cucrema ynpapJiHHS NPOEKTAMU

CrerigHOI0 O3HAKOIO BEACHHS NPOEKTY CTalM YacTi TEPEeXOad MK CHCTEeMaMHu
YOpaBIiHHS, KOTpi Harra KOMaH/a 3MiHIOBaIa JBiYi.
[Touarox Ta ruranyBaHHs Oynu npoBesaeHi B Trello, moyatok po3podku Ta po3podka B GitLab,
po3podKa Ta KiHeIb MPOEKTY Oynu MpoBeJIeHI B AzureDevOps.
Trello
O6csar Ta wac mpoBedeHoi pobotm (2 cmpuaTta (15.02.2023 - 01.03.2023))

,HOIHKa 3aBJaHb KOMaHAIU:

In progress = | onreview

Mouarok USE-CASE

. O rmmemcuns || G ®
+ foaamy kapTry ) e

v TecToBMi asp.net web api

o= 0eo

Pucynoxk 3 Jlomka Trello

Trello € oHnaliH-IHCTPYMEHTOM, SIKUH JIO3BOJISIE KOPUCTYyBadyaM OpraHizyBaTH poOOTYy B
KOMaH/I1 Ta BiJIC/IIKOBYBaTH IpOLleC BUKOHAHH: 3aBJaHb. CucteMa 0a3yeThCsl Ha KOHIIEMLi
JIOLIOK, Ha SIKMX B1100pa)aroThCs CIUCKU 3a/1a4, IKi MOXKYTh OyTH JIETKO NIEPEHECEH] 3 OTHOTO
CIIMCKY B 1HIINUH, 3aJIeKHO BiJ| CTaHy ix BUKOHAHHSI.
Trello € 6a30BUM 1HCTPYMEHTOM IUIAaHYBaHHS 3 SICKpaBO BUAUICHUMH IepeBaraM, ajie came
Horo Mu 3asfajieriib oOMpanu sIK CUCTEMY Uil 3HaHOMCTBA 1 MOYATKy HPOEKTY, L0 YITKO
BUJIHO Ha JIONII IUTAHYBaHHS, KOTPY MOTOBHUB OJIOK 3 MiATOTOBKOIO BCiX CYIMPOBITHUX
nporecis Ans nepexoay Ha GitLab.

GitLab. OO6csr Tta wac mpoBeneHoi pobotu (1 cmpunr (01.03.2023- 15.03.2023))
Jlomka 3aBiaHb KOMAH/IM:
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Sovpon > Q) srowtnns @) | oo | [ Y

view meetings and generate Daily Meetings java setup a planning system
o] o= 0n 8

or

+ OffencePhoto (rename entity to Photos) o ) o

Implement Asp.Net identity (identity
DbContext + User + Role)

Pucynoxk 4. Jlomka GitLab

GitLab - me Be6-cepBic 11 KepyBaHHSI KOJOM Ta MPOEKTAMH PO3POOKH POTPAMMHOTO
3abe3neueHHs. OcHoBHA (yHKIioHAMBHICT GitLab BKiroyae cuctemMy KOHTpoJrO Bepeiit Git,
CHCTEMY YIIPaBIiHHS MIPOEKTaMH Ta iHTerpoBanuii 3acid6 CI/CD.

GitLab, sk cucteMa ynpapiiHHS CroA00aach OLIBIIOCTI yYaCHUKAMU KOMAHIH 3aBISIKU
IHTYITHBHO 3pO3YMIIOMY PO3MOiTy JOMIOK 3 TaCKaMH Ta 3IMUTTA 31 BciM BimommMm GitHub.
Takox, uepe3 HasBHUH JOCBIJ JCIKUX YIACHHKIB 1 3aIliKaBJICHICTh 1HITHUX BHOIp CHCTEMU HE
OyB mocuth noBruM. CHucTeMa Jae MOXIIUBICTD 1HAMBITyaJIbHOTO KOHTPOIIIO POOOTH KOXKHOTO
yYacHHKA Ta 3py4YHE HAJAIITyBaHHS IUIAHIB CIIPHHTIB.

OCHOBHOIO MPOOJIEMOI0 CHUCTEMH BUHMKJIA IJIaTHA MiJMNHCKA, 3 KOTPOIO Y KOMaHAU
BUHUKJIN mpoOiemu i Oyio BupimieHo nepeiitu 10 AzureDevOps.

AzureDevOps

O6csr Ta yac npoBeaeHoi podotu (2.5 cnpunra (15.03.2023- 19.04.2023))

AzureDevOps - mne xmapHa mmatdopma, HamaHa Microsoft, ska mpomoHye Habip
IHCTPYMEHTIB Ta CEpBICiB JUIS KOMaHJ PO3POOHMKIB MpOorpaMHOro 3abe3meueHHs st
IUIaHYBaHHsI, CHIBIpAL Ta pO3rOpTaHHs MPOTrPaMHUX J0AATKIB.

Ocp zeski 3 kro4oBuX KoMoHeHTiB AzureDevOps:

Azure Boards: ne IHCTpyMEHT YNpaBiiHHA NPOEKTaMH, SIKUH J03BOJIIE KOMaHIaMm
IUIaHYBAaTH, BIICTEKYBAaTH Ta 0OrOBOPIOBATH pOOOTY Ha BCbOMY KUTTEBOMY LIMKJII PO3POOKH.

Azure Repos: 11e crcteMa KOHTPOJIIO BEPCiid, SKa TO3BOJISIE KOMaHIaM KepyBaTH
BUXIJIHUM KOJIOM Ta BiJICTeKyBaTH 3MiHHU 3 4yacoM. Bona minTpumye Git Ta Team Foundation
Version Control (TFVC).

Came i OCHOBHI IyHKTH TPUBEPHYJIH yBary YYacHHUKIB TPOEKTY JUIS TOAAJIBIIOTO
nepexoay Ha miaTgopmy.
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3agavi KOMaHIH:

E%= Clords Team £

Board  Anslytice © View as Backiag

To Do < Open 1 Doing 0 Review 0 Reopen 0 Done

Pucynox 5. [Jomka AzureDevOps

IIpodaemn  mepexoay, BiIrykH Ta  OWIHKM IJATGOPM  YYACHUKAMM:
[Ipobnem mepexomy MiX IuIaTpopMaMu HE CIIOCTEPIrajgoch, J0 TOTO XK, KOXKEH Mepexis
CYIIPOBO/DKYBABCSI BHBUCHSIM CHCTEMH 1 HOBHM JOCBIZIOM poOOTH 3 HHMHU ISl KOXKHOTO
yYaCHHKA, II0 110 TIO3UTHBHI PE3yIbTATH 31 CTOPOHHU 3aTy4eHHS KOYKHOTO YIeHA KOMaH/IH.
Cuiji BII3HAYUTH, 10 HE BCI CUCTEMHU OTPUMAITH Yy IOBI OIIHKH 1 CTAJU JIiJiepaMU 3a OI[iHKaMHu
yJacHHKIB. J{7s1 BU3HAYCHHA HAW3PYYHINIOI 1 ymomo0aHoi cHUCTeMH Oylno MpOBEICHO
TOJIOCYBaHHSI 3 OI[IHKAMH IO OCHOBHUM KpPHUTEPIsM, TAaKUM SIK:

. OynkmioHaneHICTh — functionality — F

. Iarepoeiic — Interface -1

. MacmraboBanicts — Scability — S

. CymicHicTs 3 iHmmMu cuctemamu — Copability—C

O1iHKH € cyTO Cy0’€KTUBHUMH 1 HECYTh 32 COOOI0 OaveHHs 3pYIHOCTI CUCTEMH OKPEMHX
YYacHUKIB. AJie Lie BaXIJIMBO, [UIsl BU3HAYCHHs (aBOpHTa, JUIsl 3J1ar0/KEHOI pOOOTH KOMaHIH,
110 Hece 3a co0010 3alliKaBIEHICTh 31 CTOPOHU MPAIiBHUKIB, Ta SIKiCTh BUKOHAHHS POOOTH :

Trello
1 2 3 4 5
F
[
S
C

Pucynok 6. [lomka Bigrykis Trello
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Pucynok 7. Jlomka Biarykis GitLab

Pucynok 8. Jlomka Binrykis AzureDevOps

Komnip nonotHa ydacHuKa:

Makcum:

MoniHa .
.

Pucynok 9. Jlomka BiMmoBiTHOCTI KOJBOPIB J0 TOJIOCIB yYACHUKIB

[TizBeremMo iICYMOK 3 OIIIHOK, OTpUMaHHUX onuTyBaHHAM. CepenHiit O0an cucrem:
1. Trello: 27 ronocis, cepeaniii 6ai - (4.2)
2. GitLab: 28 romocis, cepenniii 6an (5)
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3. AzureDevOps: 28 ronocis, cepeaniii 6an - (4.17)

OTxe, HaWKpallo CHCTEMOIO, Ha JYMKY ydYacHUKiB mpoekTy ctaB GitLab. OcHoBHi
MOKa3HUKH, KoTpi BuBenu GitLab mifgepu i Oynu He TAKMMH TapHUMH, SIK Y IHIIUX MIATPOPM
CTaJIH:

. CywmicHicTs 3 inmumu cucreMamu— C (Trello)

. [arepdetic - I (AzureDevOps)

PerpocnexTuBa. /Iy miATPUMKH TPOAYKTHBHOCTI 1 FapHOTO HACTPOIO KOMaHAU OyIo
BUPIIICHO NPOBOJUTH HEBEIMKUH TOTJIS] B MUHYJIE 1 OL[IHIOBATH MPOBEICHY pOOOTY pa3oMm 3
BHECEHHSIM KOpEeKTHUB a0o mobaxanb. [Ipukian mpoBejeHMX OIIHOK MO 3yCTpidaMm B KiHII
CIIPHHTIB:

Sprint 1
YyanoBo
,ﬂ,06pe Awntpo Tlonina Aua ,[l,‘lHa onsa
. Maxcim iy s e e
e -
HopmaneHo Mo P
—
[MoraHo
Kaxnveo

Pucynok 10. lomka Biarykis 3a Sprint 1
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. Yyaoso
. Jobpe
HopmankHo
w
[ToraHo
. Kaxnueo

Sprint 2

Pucynok11. Jlomka Biarykis 3a Sprint 2

. | Yyaoeo

Jobpe
HopmansHo
[MoraHo
Xaxnmeo

Sprint 3

Pucynok 12. Jlomka Biarykis 3a Sprint 3
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Sprint 4
Y

Yyaos0

Aospe .. .
HopmanbHo . .

[MoraHo

Kaxnmeo

Pucynoxk 13. Jlomka Biarykis 3a Sprint 4

[To6akanHs Ta MpobIeMu:

Sprint 1

T— r

MakcurM 3aHOPHO

Kommnexcsiw
DO=noAin ponest

Pucynok 14. Jlomka Biarykis 3a Sprint 1
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Sprint 2

Trello Ha
Gittab
T —

Pucynok 15. lomka Biarykis 3a Sprint 2

Sprint 3

Mepexig
3 GitLab
Ha

Pucynok 16. Jlonika Biarykis 3a Sprint 3
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CIIEHU®IKALIA

3aranbHuii onuc cucremu "@ikcyii"

CTBOpEHHsI OHNIAMH JOJIATKY JUTsl BEJIEHHS 1CTOPii MpaBOMOpYIIeHb 3 BCIM HEOOXiTHUM
o0JTaTHAHHSAM /ISl BUCBITJICHHSI TIPABOTIOPYIICHHS B 3aTajJbHOMY JOCTYIIl Ta BUHECEHHS Mipu
nokapanHs (aaMiH-momineiicbkuii). [leperysg OCHOBHOTO CHHCKY NpaBOMOPYIICHb 3
posninenHsam Ha ocHoBHi (IT/IP) Ta Bci iHmII (BigaseHi Biy OCHOBHOI METH 3aCTOCYHKA).

OcHoBHi ¢pyHkuii cucremu " @ikceyii "':

1)  MOXIHMBICTH A0AaBaTH (pOTO MpaBOMOPYIICHHS (HE MEHIIE 3)

2)  MOXIMBICTh JAOJaBaHHS TOYHOI JIATH Ta Yacy Qikcarii

3)  MOXJHBICTH 00paTH KpaiHy peecTpamii TpaHCIIOPTHOTO 3aco0y

4)  MOXIHUBICTH JOJaBaHHS MiCLIE3HAXOKCHHS MPABOIIOPYIITHUKA

5)  MOXIHBICTH BUOOPY NMPaBOMOPYIICHHS

6)  MOXJIHMBICTH BITUCATH HOMEP aBTO MPABOMOPYIIHUKA

7)  MOXIMBICTH mepernsagy iHdopmamii i3 06azm manux MBC mpo aBto
IpaBONOPYIIHUKA

8)  MOXIMBICTHh BKa3aTd BiIMiHHICTH MiXk iHpopMarieto i3 6a3u MBC Ta dhakTnaaoIO
MapKOI0/MOIEIITIO/KOIbOPY aBTOMOO1JIS

9)  MOXIMBICTH JOAAaBaHHSI KOMEHTaps

JlomaTkoBi BAMOI'H 10 CHCTEMM:

1)  MOXXIUBICTh aBTOPU3YBATHUCS B CUCTEMI

2)  MOXIUBICTb MiATBEPJIUTH OCOOUCTICTh

3)  MOXIMBICThH NEperisHyTH nonepeani GoTodikcaiii Ta pe3ynbTaTu NepeBipKu

4)  MOXIUBICTb OTpPUMAaTH BUHAropoJy 3a IOBIJOMJIEHHSM IIPAaBONOPYILEHHS Y
po3mipi 10% Bix obcsary mrpady

5)  MOXJIHMBICTB 3aiiTH B CUCTEMY ITiJ] POJIITIO MOJIEpaTopa JUis EPEryIsay BCiX HaSBHIX
NPaBOTIOPYIICHb

Jna modepamopa:

1)  MOXIHMBICTH MPUHAMATH PILICHHS MO0 CUTYAIIii

2)  MOXIUBICTH 3aJUIIATH NPUBATHAN/BIAKPUTHI® KOMEHTap

is1i cTBOpeHHs cucTeMMu:

Cuctema ¢orodikcanii npaBomopymenp "®ikcyil" Oyma CTBOpeHa JIs  3allydeHHS
YYaCHHKIB JIOPOKHBOTO pPYXy, TPOMaJasH Ta AaKTHBHUX IMPEICTABHUKIB TPOMAJSTHCHKOTO
CyCHUIBCTBA 10 OE3MOCEepeTHFOTO KOHTPOJIIO 33 OE3MEKOI0 Ha JOPOTax.

LinsoBoto aBauTOpi€eio € kKopuctyBaui "dikcyi", aKki MpeacTaBiIeHi B CUCTEMI JBOMa
MOKJIMBUMH POJISIMU: MOJiepaTopa (BiH ke KepiBHHK MpaIliBHUK MPABOOXOPOHHHUX OPTaHiB) Ta
KopuctyBadi. Tomy B Cuctemi nependaqaeTbest BUAUICHHS TBOX (YHKI[IOHATBHUX TTiICUCTEM:
aJIMiHICTpaTHBHA, IPU3HAYCHA Il MoziepaTopa(iB) MPOEKTY Ta MiJchucTeMa KOPHCTYBAviB.

IIpu3HavyeHHA cUCTEMM:

Cuctema po3poOISETHCS ISl IOCUIICHHS KOHTPOITIO 32 OE3MEK0I0 JOPOKHBOTO PYXY 3a
pPaxyHOK 3aJlydeHHsI YYaCHHKIB JOPOKHBOTO PyXy, IPOMAaJsH Ta aKTHBHUX IPEICTABHUKIB
TPOMAJISTHCHKOTO CYyCIiibCcTBa, 3MeHmieHHs BumanakiBe JTII Ha moporax i, SIK HacIiIoK,
KUTBKOCTI TPaBMOBAaHMX Ta 3arMOJIMX B HUX JIFOZICH, BIPOBAKCHHS B pOOOTY 110 KOHTPOJIIO 3a
0E3MeKOI0 JIOPOKHBOTO pPyXy Ta MpaBHIAMH 3yNUHKH, CTOSHKH, TAapKyBaHHS CydacHHX
TEXHIYHUX 32CO0IB Ta MEPEJOBUX TEXHOIOTIH.

Kopucrysaui:

[IpoaykT Mae miATPUMKY Pi3HUX TPy KOPUCTYBAUiB, SKi MAIOTh Pi3Hi IpaBa JOCTYITY JJIs
POOOTH 3 CUCTEMOIO.

I'pynu xopucryBauis:

o 3BUyaiiHuil KopucTyBau ((ikcaTop MpaBOMOPYLIECHHS) — KOPUCTYBady Ma€ 3MOTY
(hikcyBaTH PaBOMOPYIICHHS 1 BUKJIAJATH MOCTU 3 HEOOX1THOIO iHPOPMAITIEIO PO MPUTOY.
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J AnMiH (mosineichbKuii)— KOPUCTYBad Mae 3MOTy HeperisiiaTi NPaBoONOPYIIEHHS 3
HOJAJIBIINM BUHECEHHSIM MipU IIOKapaHHSA Y BIATNOBIAHOCTI 3 CHJIOIO MOPYIIEHHS.

B cucremi nepeadayeHo ¢yHKITIOHAT CTBOPEHHS HOBHX KOPHCTYBayiB.

Po3ain npaBonopyueHHs:

['onoBHuUI ekpaH BKIIOYAE:

. JI0JJaBaHHs PaBONOPYILIEHHS

. BUOIp MEpeTysiay CIUCKY iICHYIOUNX

. iH(pOpMaIIis 3aKOHOIaBY0iI 0a31 CTOCOBHO JiSUTEHOCTI MIPOEKTY

Po3xin cTBOpeHHSs TPaBONOPYIIEHHS:
BUOIp MPaBOMOPYIIICHHS
3aBaHTaKeHHA (hoTorpadiil mOpyIIeHHS
BUOIp Miclis peecTpailii TPaHCIIOPTHOTO 3aco0y
KOMEHTap
ajipeca paBONOPYIICHHS
HOMEp aBTOMOO1LIS
nmata Ta 9ac ¢ikcarii
4yeKkOOKc mpo BifnoBiaHicTh aBTo 3 bJ] MBC

Po3znin BuHeceHHs okapaHHs (aaMiH) (10aTKOBO)

o 3 TOJIOBHOTO €KpaHy B BKJAII HEPETysi MPaBOMOPYIIEHh MOXKHA JIOJATH CBIil
KOMEHTap-Mipy MoKapaHHS MO iCHYI0YOMY HOPYIIEHHIO

3akoHongaBya 0a3a

Jo BepxoBuoi Pagu Ykpainu Oyno momaHo 3akoHOTPOEKT 5798, skuii mependauae
(hikcarriro MOpymIeHHsS! MPaBUJI AOPOKHBOT'O PyXy B aBTOMATUYHOMY PEXKUMi a00 B pexkuMi
(hoToziioMKkH (Bifico3anucy).

Howmep, nara peectparii: 5798 Binx 16.07.2021

Cecis peectparrii: 5 cecist [X cxivkanHs

Bruroueno o mopsiaky aenHoro: 2911-IX Big 07.02.2023

Penaxmist 3akoHompoexTy: OCHOBHHIA

PyGpuka 3akonomnpoexTy: [IpaBoBa momiTuka

Jatu Ta cTaH NPOXOMKEHHNA: Ouikye posrnsgy

20.12.2021 HapaHo BucHoBok KomiTeTy npo po3rnag
19.10.2021 BknroyeHo 4o nopaaKy AEHHOro

08.10.2021 HapaHo BucHoBok KomiTeTy npo BknioderHs ao M4
20.07.2021 HapaHo ana o3HanomMneHHA

19.07.2021 HanpasneHo Ha po3rnag Komitety

16.07.2021 MepenaHo Ha po3rnNag KepiBHULTBY

16.07.2021 OpepxkaHo BepxosHoto Pagoto

Pucynoxk 17. JlaTu npuiHATTS 3aKOHONPOEKTY
[IpoexT 3akoHy o BHECEHHS 3MiH JI0 AESKHUX 3aKOHOJABUUX aKTiB YKpaiHH L1070

MOCWJIEHHSI POJIi CYCIIJIbCTBA Y 3aX0AaX KOHTPOJIIO 3a 0€3MEK0I0 TJOPOKHBOI0 pyXy Ta
JOTPUMaHHAM NPABWI 3yIIMHKH, CTOSTHKH, TAPKyBaHHSA TPAHCIIOPTHUX 3aCO01B.
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Cyts mnpoexkty 3akony. [IpoekToM 3aKoHy MNPOMOHYETHCSA YIOCKOHAJIWTH YMHHUM
pexxuM (oTozitomkn (Bifieo3anucy) Ta AOAATH JO MEpelNiky CyO’€KTIB sIKi MOXYTb HOTO
3nilicHIOBaTH (Di3MUHUX OCi0, sKi € 6e3mocepeIHIMU CBiIKAMH MOPYIICHHSI.

PexxuMm oTo3iioMKH (BiIe03anucy) MpOMOHYEThCS PO3MOBCIOANTH Ha BCi MOPYIICHHS
nepea0adeHi YaCTHHAMH TMEPIOI0, IPYTOI0, TPETHOIO, I ATO0, MOCTOI0 1 ChOMOIO cTaTTi 122
(KpiM TIEpEeBHIIICHHS BCTAHOBICHHX OOMEXEHb IIBHUAKOCTI PYyXy TPaHCIOPTHUX 3aco0iB,
NOPYIICHHS TPaBWI TIEPEBE3CHHS BaHTaXiB, OyKCHPYBaHHS TPAHCIIOPTHHUX 3aco0iB,
nopymeHHss  Oe3meyHoi  aucTaHIii  a00  iHTepBaly, TMOPYIICHHS TMpPaBHI  PYyXy
ABTOMATiCTpaIsIMH, BHKOPHCTaHHS 3OBHIIIHIX  OCBITJIIOBAJBHHX MPHIANiB Ta  iX
nepeoOIaIHaHHs 3 OPYIICHHSM BUMOT BiIMTOBITHIX CTAHAAPTiB, KOPHCTYBAHHS IIiJ] 4ac pyxy
TPAaHCTIOPTHOTO 3ac00y 3aco0aMu 3B’s3Ky, HE OOJIAJHAHUMH TEXHIYHUMH MPUCTPOSIMH, IO
JIO3BOJIIIOTH BECTH MEPEMOBH 0€3 JTOTIOMOTH pPyK, MOPYIICHHS MPaBWI HaBYAIBHOI 131H), a
TaKOXK Ha MOPYHICHHS NepeadadeHi YacTHHOI MepIIoro cTaTTi 123 Ta YacTMHAMH IEpIIOLo,
JPYTOI0, MIOCTOO Ta BochbMoOto cTarTi 152-1 KVIIAIIL

OO00B’S13KOBOI0 YMOBOIO JUIsI 371MCHEHHSI pexkuMy (oTo3ioMku (Bifleo3amucy) cTaHe
BUKOPHUCTaHHS CIEIialbHUX MPOTPaMHHX 3ac00iB, sIKi OyIyTh 3a0e3medyBaTH i1eHTU(IKAIIIIO
KopuctyBada dyepe3 "[lito", rapaHTyBaTMMyTh IIUTICHICTh Ta aBTEHTHYHICTH CTBOPEHHUX
MaTepiaiiB oTo3ioMKH (Bigeo3anucy), 3abe3neyaTh BU3HAYCHHS 4acy, JaTh Ta reorpadiyaux
KOOpAMHAT 37iiicHeHHs ¢ikcarlii. 3a OMOMOTO0 CHelialbHUX MPOTPaMHUX 3aco0iB Oyne
peayizoBaHa TEXHiYHa Tepejada MaTepianiB (OTO3HOMKHM (Bifieo3ammcy) 10 OpraHiB, sIKi
pO3MIIANAoTh aJAMIHICTpaTHBHI crpaBH. IIpomoHyeTbess 100 MOPSAIOK BHOPOBAKEHHS Ta
eKcIUTyaTalii Takux 3aco0iB BCTAHOBIIOBAaBCS MiHICTEPCTBOM BHYTPIIIHIX crpaB YKpaiHH.
JlogaTkoBO NPOMOHYEThCA IOKJIAcTH Ha MIiHICTEpCTBO BHYTPILIHIX cCHpaB YKpaiHu
MOBHOBAKCHHS 3 BEICHHS MEPENiKy CIEeMiallbHIX TNPOrpaMHHUX 3aco0iB, SIKI MOXKIIHBO
BUKOPUCTOBYBAaTH B pexuMi (HoTO3HOMKH (Bigeo3anucy), Ha oiniiiHoMy BeO-CaiiTi, a TAaKOXK
BCTAHOBJICHHS BUMOT JIO TaKKX 3aco0iB 1010 3axucty iHpopmarii 8 €1C MBC.

I'pomansau, ski 3adikcyBaiy MOPYIIEHHS B pexknMi (poTosziioMkm (Bimeosamucy) Ta 3
BUKOPHUCTAHHSIM CTIELIaTEHOTO IIPOTPAMHOTO 3aC00Y 3BEpHYIIHCS 3 BIAIOBITHOO iHPOPMALIIEFO
JI0 YIIOBHOBa)KEHOT'O OpPTaHy, OTPUMYIOTh CTAaTyC CIOBIN[yBaya Ta B pa3i IPUTITHEHHS BUHHOT
0coOM 10 BIAMOBIMANBHOCTI Ta CIUIATH HEIO HAKIAJACHOTO mTpady MOXKYTh OTPHMATH
BuHaropogy B posMmipi 10% Bim mporo mrpady. [lopsmok Takux BUIUIAT TPOMOHYETHCS
nepenat Ha 3aTBepkeHHs Kabinety MinictpiB Ykpainn.

3 MeTOI0 HEIOIMyNICHHS 3JI0BXHBAaHb 3 OOKY TPOMAJsH, TPOMOHYETHCS BCTAHOBUTH
KpUMiHAJIbHY BiIMOBIJAIBHICTh 32 MOAaHHS MiApoOIeHnX ad0 MITYYHO CTBOPEHHUX MaTepiajiB
(dhoTosiiomku (Bigeo3amnucy).

VY TOli ke 4ac, rapaHTyeThCsl KOH(DIICHIIHHICTD Ta HEPO3TOJOUICHHS BiJOMOCTEH TPO
TaKUX TPOMAJISH.

TakuMm YMHOM MPOEKTOM 3aKOHY MPOIOHYETHCS 30alaHCOBAaHMH MEXaHi3M 3aTydeHHS
TPOMAJISTH IO KOHTPOJTIO 32 0€3MEKOI0 TIOPOKHBOTO PyXy, SKHI Mepedavae mo aepkaBa 3MOKe
NpUAMAaTH Ta PO3TIIAAATH 3asIBH B/l TAKHUX 0Ci0, 1 pW bOMY Taka iHpopmalis Oy/e 3aXHIIeHa.
Henob6pocoBicHi KopucTyBadi B CBOIO Uepry MOXKYTh OyTH TIOKapaHi.

Posrmsin martepianiB Bif rpomMansiH MPOTMOHYETHCS TOKJIACTH Ha opraHu HamioHanbHOT
noinii. BpaxoByroun moTeHIiifHO Benmki 06’ emMu MaTepianiB (oTo3ioMKH (Bigeo3anucy) gKi
MOXYTb HAIXOIUTH, TIPOMNOHYEThCS MNPHOpPATH BHUMOTY MpO OOOB’S3KOBY HAsIBHICTb
CreIialIbHUX 3BaHb IS MpaliBHUKIB HanioHansHOT MO, siki OyayTh pO3TISAai0Th CIpaBr
NpO a/IMiHICTPATHBHI MPAaBOMOPYIICHHS 3a(iKCOBaHi B aBTOMATUYHOMY PEXUMi a00 B pexKUMi
(hoTosiiomku (Bigeo3amnucy).

[Ipoektom 3akoHy Takox mpomnoHyeTbes AomoBHUTH cTaTTio 251 KVYIIAIL tepminom
"eIeKTPOHHI JTIoKa3u", MOPSAAKOM iX Tojadi Ta 30epiranHs.
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3aKOHOINPOEKTOM MPOMOHYIOThCS Takoxk iHImI 3MiHM 10 Kogekcy VYkpainum npo
aJMiHICTpaTHBHI MPaBOMOPYIICHHS.

[MpuBenenns penakuii crarri 123 KVYIIAIIl y BiAmoBigHICTE A0 iHIINX MOJOKEHB
Konexkcy, apke YMHHA peaKilis € 3aCTapiyioro.

Buxmanenns crarri 121-1 KVITAII B HOBIiM penakiiii, OCKIJIbKU Jif0Ya PEeaaKIlis, Mo-
mepiie, 3BYXKY€E TIEpeslik MiICTaB uid 3a00pOHHM EKCIUTyaTalii TPaHCHOPTHUX 3aco0iB,
HaBeneHHX B cTarTi 37 3akony "[Ipo mopoxHiii pyxy", a mo-apyre, HEOOTPYHTOBAHO MOKJIA/IA€
BIINTOBITaJIbHICTH HA 0CO0Y, SIKa HABPSII Y € IPUIACHOIO JI0 3a3HAYCHUX ITPABOIIOPYIICHB — HA
BoNis. BiH MOXe kepyBaTH 4yKUM TPaHCTIOPTHUM 3aCO0OM, OPEHIOBAaHHM TOINO. 3aBISKU
3MiHAM CIUIadyBaTd IMTpad 3a eKCIUIyaTamild TPAHCHOPTHOTO 3acoly 3 MiApoOIeHHMHU
ineHTHdiKaitHIMI HOMEpaMH CKJIaIOBUX YaCTHH, a00 HEMepepeecTpOBaHOTo, Oye 0co0a, 3a
SIKOIO 3apPEECTPOBAHO TPAHCIIOPTHHIA 3aci0, a He 0coda, Ka HUM KepYeE.

PosmnimpeHHs: MOBHOBa)KEHh BUKOHABYUX KOMITETIB CUTBCHKHX, CEJIUITHHUX, MICHKHAX Pajl
Ha pO3IJIsL] CIPaBU MPO aJAMIHICTPATHBHI IPABOIOPYIIEHHs, epe0adeHi YaCTUHOIO IIOCTOI0
cratti 122 KVIIAIl (3ynuHKa Ha MicISIX AJisl iHBTIJIIB), aJKe 1HCTIEKTOPH 3 MapKyBaHHSI
MOXYTb OUIbII €()EKTUBHO PO3IIIAAATH TaKi CIPaBH, 1110 y CBOIO YEPTry 3HH3UTh HABAHTa KEHHS
Ha poOOTY MOMIIEHCHKUX.

HanaeTbcst MOKIIMBICTB CKJIAIaTH MPOTOKOJ PO aIMIHICTPATHBHE MPABONOPYIIEHHS Ta
IIOCTAaHOBY MPO HAaKJIaJEHHS aJAMIHICTPATMBHOIO CTSTHEHHS Yy (OpMi €JIEeKTPOHHOTO
JIOKyMEHTa.

[Tpubupaerbcss 000B’SI30K PO3MIIIEHHS TMOCTAHOBH Y CHpaBi MpO aaMiHICTpaTHBHE
NPaBOMOPYIIEHHS MiJl JOOOBUM CKJIOM aBTOMOOINS, aJKe Takhd JOKYMEHT MIiCTUTh
NEepCOHANbHI JaHHI 0COOM Ta MOK€ MPU3BECTH O PO3rOJOIMIEHHS TaKUX JaHHUX, MPH LOMY
000B’SI30K PO3MIIIICHHS MTOBIIOMIICHHS 3aJTUIIIAETHCS.

[IporoHyeThCS MOXIHUBICTH 332 Oa)kaHHSIM OCOOM Ta BIANOBITHUM ii 3BEPHECHHAM
OTpPHMAaHHS HE TUTBKH iH(OpMaIIii Mpo mpaBOMOPYIIEHHS, ajie i eNEeKTPOHHOI MOCTaHOBH.

VY mocrtaHoBax MO cmpaBax IMpo aJMIHICTPaTHBHI MpPaBOMOPYIICHHS, 3a(iKCOBaHI B
pexumi (otoziiomkn (Bizeosamnucy), 00OB’SI3KOBO OyJe 3a3HAYATHCS Ha3Ba CHEI[AIbHOTO
MOOLTBHOTO 3ac00Yy.

[ToctaHoBM y cmpaBax Npo aaMIHICTpaTUBHE IPABOMOPYIIEHHS, 3adikcoBaHi B
ABTOMATHYHOMY PEXHMi, MOXKITUBO Oy/Ie OCKap>KUTH BUKIIFOYHO 10 CYAY.

VY KpuminanpHOMY KOZEKCi YKpaiHu IPOTIOHYETHCS BHECTH 3MiHU 10 cTtaTei 384 ta 386,
Ta KpUMIHAJI3yBaTH i ApOOJICHHS T0Ka3iB y CIpaBax Mpo aJMiHiCTpaTHBHI IPaBOMOPYIICHHS,
3adikcoBaHi B pexumi (HOTO3HOMKH (Bi€03alncy), a TAKOK HE3aKOHHHWH THUCK Ha CBIJIKIB Y
crpaBax Ipo aJMiHICTPAaTUBHE MPABONOPYILICHHS B3aralli.

Y KACY mnponoHyeTbcst TependaduTy, Mo Jep)kaBa OIUIauye€ BHTPATH TOB’S3aHi i3
NPOBENICHHSIM EKCHEePTH3H 3 TMOJAIBIIMM CTATHEHHSM TaKWX BHTpaT B MOPSAKY,
BCTaHOBJIIEHOMY MM Kozmekcom, 3a HasiBHOCTI BCIX HACTYITHUX YMOB:

1) sKmo cmpaBa CTOCYEThCS OCKap)KCHHS pIMIeHHsA (IOCTaHOBH) Yy CHpaBi Mpo
aJIMiHICTpaTHBHE MTPABONOPYIICHHS Y cepi 3a0e3nedeHHs 0e3nekn JOpOKHOTO pyXy a0 1mpo
NOPYIICHHS TPaBWII 3YIHHKH, CTOSHKH, TTapKyBaHHS TPAaHCIIOPTHHUX 3aco0iB, 3adikcoBaHEe B
pexumMi GOTO3HOMKH (BiZI€03aNHCy) CTIOBIIIyBaueM;

2) SIKIIO KJIOTIOTAHHS PO MPOBEACHHS €KCIIEPTU3H 3asIBIICHO TIO3UBAYEM;

3) SAKIIO eKCTepTU3a CTOCYEThCS JOCTiKEHHs (POTO3MOMKH (BiJlc03anucy) Ha MpeaMeT
HOTro HEJJOCTOBIPHOCTI 200 MiJPOOKH.

SIk1mo 3a pe3yabTaTaMH MPOBEIEHOI eKCIIEPTU3N HE BCTAHOBJIEHO HEAOCTOBIPHICTH a0
niapoOKy GhoTO3HOMKH (Bifle03amucy), BUTPATH Ha MMPOBEJICHHS TAKOi €KCIIEPTU3U CTIATYIOThHCS
3 no3uBava. SIKIo 3a pe3ysibTaTaMH MPOBEAECHOI eKCIEPTU3U BCTAHOBIEHO HEJOCTOBIPHICTH
a6o miapooky dhoTositoMkH (Bijeo3anucy), JepaBa Ma€e MPaBo Ha 3BOPOTHY BUMOTY (perpec)
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JI0 CHOBIIIyBaya, KU HamaB Taki MaTepiaiu (OTO3MOMKH (Bie03aIucy), B MEXax CyMH
BUTpAT HA TIPOBEJICHHS TaKO1 EKCIICPTH3H.

BiamogingHo 1o mocranoBu Kabinety MinicTpiB Ykpainu Big 26 sxoBTHs 2011 p. Ne 1098
"Jleski mUTaHHSA HagaHHA MiApo3nitaMu MiHicTepcTBa BHYTpIIHIX crpaB, HamioHampHOT
nomimii Ta Jlep)kaBHOI MirpamiifHOi CiIy’)kOM TUIaTHHX TOCIYr" BapTICTh EKCIEPTH3H,
JOCITIDKEHHS 3BYKO- Ta BiZI€O3amHCy CKIamae: mpoctoi ckiaamHocTi - 1407 rpH., cepenHpoi
cknagHocTi — 4688 rpH., ckmagHi — 9870 rpH. Oco0a, sika BBaXkae M0 BijgeomaTepiaiu €
"cpabpukoBanuMu", 3MOXKE 3 IMX MiJCTaB OCKAPKUTH MOCTAHOBY Ta 3asBUTH BiAMOBITHY
eKCTIepTU3y, He Hecy4M (iHaHCOBWH Tsrap i 1poro. HatomicTe nepxkaBa B Oyab-SKOMY
BUIAJIKY CTSTHE KOIITH Ha 1 MPOBEICHHS — 3 HEIOOPOCOBICHOTO CIOBIIlyBaya sIKMK Ha/laB TaKi
niapo6eHi nokaszu, abo 3 caMoro CKapKHUKA SKIO BiH OCKap>KyBaB MOCTAaHOBY O€3MiICTaBHO
1 BigeoMarepianu € MUTiCHUMHA. 3a jJaHuMd  MiHicTepcTBa focTHIii YKpaiHu Hapasi
3apeecTpoBaHUMH € Oinbiie 10 METOIMK MPOBEACHHS SKCIEPTH3H Bifeo3ByKo3anucy. Takum
YUHOM IIpaBO 0COOHM, sIKa TNPUTATA€ThCS [0 BIANOBIJANBHOCTI Ha OCKap)KeHHs, Oyne
30ajaHCOBaHUM B JIaHil KaTeropii crpas.

Takox IPONOHYETHCS BCTAHOBUTH CTPOK HA OCKap)KEHHs MocTaHoBH — 10 mHIB 3 qHA
HaOpaHHS 3aKOHHOI CHJIH, BiINOBiIHO 110 mosioxkenb KYTTAIL

B 3axoni Ykpaiau "IIpo moposxHiit pyx" mpomnonyetscs Hamatu KaGinery MinicTpiB
VYkpaiHn BiIMOBITHI TIOBHOBAXCHHS 3aTBEPIKYBATH TIOPSIOK BHUIUIATH BHHATOPOAN
crnioBinryBadam. [lepebagaeTbes mpaBo TPOMa/ISIH HAa OTPUMAHHS BUHATOPOIH, BHOCATHCS 1HII
TEXHIYHI 3MiHH.

B 3akoni VYkpainum "IIpo Oe3omnaTHy mpaBoOBYy IOMOMOTY'" TependadaeThesi MpaBo
CTOBINIyBadiB, SKi TMOBIIOMWIH i1H(QOPMAIIO PO aaMIHICTpaTUBHE IPABOMOPYIICHHS,
3aikcoBaHe B pexkumi (oTo3HOMKHM (Bimeo3ammcy), Ha OTPUMaHHSA OE30IUTATHOI MPaBOBOL
JIOTTIOMOTH [5]

= OffenceLawAcrlicle

Id: Guid
Offenceld: Guid

LawArcticle:Guid
- LawAcrlicle
- Car
Id: Guid

Id: Guid . Name: string
CarType’?:§.tnng Description: string
Color?: string

Manufacture?: string

ForeingRegistration:

bool

Offence

Id: Guid

Carld: Guid

Userld: Guid

Date: DateTime

Location: string

Description: string
= User OffenceStatus: enum =2  OffencePhoto
Id: Guid Id: Guid
UserName: string Offenceld: Guid
Emai: string EncodedValue: string
DateOfBirth: DateTime Description?: string
PhoneNumber: string

Pucynoxk 18. Cnenndikamis OCL

Car
OOMexeHHS:
. Id mae O6yTu yHiKanbHUM Ta HiOoro 3HaYeHHsI Mae OyTH Oinbie ()
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. CarType mae OyTu HE TOPOKHIM

. Color mae OyTH He TOPOXKHIM

. Manufacrure mae OyTH HE TIOPOKHIM
Context Car inv:

self. Id > 0 and Car.allInstances() -> isUnique (self. Id)
context Car inv:

self. CarType->notEmpty()

context Car inv:

self. Color ->notEmpty()

context Car inv:

self. Manufacrure ->notEmpty()

context Car:: ForeingRegistration: Boolean

User

OOmesxeHHs:

. Id mae OyTH yHIKaIpHUM Ta HOTO 3HaUYEHHS Mae OyTH Oinbmie 0

. UserName mae mictutu Oinbline 18ox ane MeHIre 50 CUMBOIIIB

° Email mae Bignosinatu crangapram RFC ta OyTu yHIKaIhHUM

. DateOfBirth moBuHHa OyTH Takoo, MO0 Bik 0coOu Ha chorojaHi OyB Oimbie 18
pokiB Ta mermre 130 pokiB

. PhoneNumber mae mounnatucs 3 +380 Ta MmaTu 9 mudp

Context User inv:
self. Id > 0 and Car.allInstances() -> isUnique (self. Id)

Context User inv:

self.UserName.size() > 2 and self.UserName.size() < 50

Context User inv:

self.DateOfBirth - currentDate >= 18

and self.DateOfBirth - currentDate <= 130

Context User

def PhoneNumver before="+380’

inv

self.PhoneNumver.size() =9

Context User

def'sq_email = sequence{l..self.email.size()} -> collect(i | email.at(i))

def email before = sq_email -> subSequence(1, indexOf(“@”))

def email after = sq_email -> subSequence(indexOf(“@”")+1,self.email.size())
defallowed after = Sequence('a’, 'v', 'c','d', 'e', 'f', 'g", 'h', i, j', 'k, 'I', 'm', 'n', '0',
P, 'q,'r,'s, "t ', Vv, W, X Y, 2, 00, ', 20 13, 4, S e, T, 18, 9 )

def allowed before = allowed_after -> union(Sequence{'!", '#, '$', '%", '&', """, "*', '+, -,
V/I, ':', I?V,

I/\I’ |_|’ V‘V, I{l’ |||’ V}V, |~’})

inv

self.email.toLower() = self.email

and sq_email -> count(“@”) = 1

and email_before -> count(“.”) =0

and email before -> size() <= 64

and allowed before -> includesAll(email before)
and email_after -> count(*.”) >0
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and email_after -> first() <> “-”

and email_after ->last() <> “-”

and email_after -> size() <= 64

and allowed _after -> includesAll(email after)

and Customer.alllnstances() -> isUnique (self.email)

Bepudikanis (crBopenns offence) 0ysno nmpoBeneno Ha moBi Dafny

User Experience

1. Icropis: fx kopuctysau cepsicy Fixlt s xouay cTBopuTH 1OCT 3a)iKCOBAHOTO MHOIO
NPaBOTIOPYIICHHS
Ha3zga: CrtBoputTH MIPaBOMOPYLICHHS (Createoffence)

Hinb: CTBOPUTH MOCT NMPaBOMIOPYILICHHS

Hiroua ocoda: Oyap-axi kopuctyBaudi FixIt

Honepenni ymoBu:

- KopucryBau mae 6yTtu 3apeectpoBanmii B FixIt
- KopuctyBau noBuHeH MaTH JJOCTYI J10 IHTEpHETY

YcnimHuii cueHapiii:

1.  KopuctyBau HaTUCKa€ KHOIKY "10JaTH MpaBonopyieHHs"

2. KopucryBau BUOUpae TUII MPaBOMOPYLICHHS 32 HAJaHUMHU KHOIKaMH-THIIAMU

- NPaBONOPYIIECHHS aBTOMOOUIA 3 YKpPAiHCHKOIO PEECTpallil0 HOMEPHOIO 3HAaKy
(Ukrainianregistration)
aBTOMO01i 3 iHIIO peectpartieto (Otherregistration)
Cucrema nokasye MEHIO 3 MapaMeTpaMy MPaBONOPYIIECHHS I HOTO CTBOPEHHS
KopuctyBau 3aBanTaxkye ¢ororpadii Micus nofii Ta aBTOMOOLISA
Kopucrysau Bu3Hauae gac nosii
KopuctyBau  Bmmcye  HOMEp  peecTpaliifHOro  HoOMepa  aBTOMOOLIA-
NPaBOTIOPYITHHKA

7.  Cucrema BimoOpaxkae JaHi TPAaHCTIOPTHOTO 3aC0O0y 10 HOMEPY aBTOMOOLIIS

8.  KopucryBad Mae MOKIIMBICTh BKa3aTH UM aKTyaJbHI JaHi CHCTEMHU

9.  KopwucryBau BKa3ye MiCIe3HAXOKEHHS IPABOTIOPYIICHHS

10. KopuctyBau Mae MOXIIMBICTh 3QJUIIIATH KOMEHTAp JIO MO/l

11. KopucryBau HaTUCKa€ KHOTIKY "101aTH NPAaBONOPYILICHHA"

Heycnimnmnii cuenapiii:

1. KopucryBau mae Oyt 3apeectpoBannii B Fixlt

- Cucrema BUBOJHTH NOBiOMIICHHS "By OBMHHI 3apeecTpyBaTucs B cuctemi'”

2. KopucrtyBad HEe Ma€ JOCTYIY 0 iHTEPHETY

- Cucrema BuBOAUTH noBinomieHHs "Hemae noctymy no [areprery. [lepeBipre inTepHET
I IKITFOYeHHS "

2. Icropis: Sk xopuctyBau cepsicy FixIt s xo4y meperyissHyTH CIHCOK CTBOPEHHX
MHOIO TIPaBOTIOPYIIICHb

Ha3sga: Ilepermsan CTBOPEHUX KOPHUCTYBa4eM IIPaBONOPYIIEHb
Minb: [lepernsa cTBOpeHUX KOPUCTYBAYEM IIPABOIIOPYILIECHb

Hiroua ocoda: Oyab-axi kopuctyBaudi FixIt

Honepenni ymoBu:

- KopucryBau mae 6ytu 3apeectpoBanmii B FixIt

- KopuctyBaumae cTBOpUTH mepes IIMM Xo4da O 0JJHE TPABOMOPYILIECHHS

- KopucryBauy Mae HATUCHYTH KHOIIKY "TIEPETJIsi/l MPABOMOPYIICHD"

- KopuctyBau noBuHeH MaTH JJOCTYH JI0 IHTEpHETY

SNk w
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YcnimHuii cueHapiii:

1.  KopucTtyBau HaTUCKa€E KHOMKY “Neperyisj MPpaBONOPYIIEHb 3aBaHTAKEHUX MHOIO”
(“‘myfixations’’)

2. Cucrema mokasye MEHIO 3 CITUCKOM iICHYIOUHX MPAaBOMOPYIICHb

Y/ y y
3. KopwucryBau obupae mpaBOMOpyIIeHHS, KOTPE IKaBUTh HOTO
4. KopucryBau HaTHcKae KHOIIKY “meperisan’
y y
5. Cucrema BimoOpakae gaHi PO MPAaBOMOPYIICHHS
y

Heycnimnmnii cuenapiii:

1. KopucryBauy mae Oytu 3apeectpoBanmii B FixIt

- Cucrema BUBOJHTH NOBiOMIICHHS "By OBMHHI 3apeecTpyBaTucs B cuctemi'”

2. KopucrtyBad HEe Ma€ JOCTYIY 0 iHTEPHETY

- Cucrema BuBOAUTH noBinomieHHs "Hemae noctymy no [areprery. [lepeBipre inTepHET
I IKITFOYeHHS "

3. KopucrtyBay He Ma€ )KOTHOTO 3BEPHEHHS

- CucreMa BUBOAUTH MOBiIoMIIeHHS "By MOBUHHI cTBOpPHUTH X04a O O7fHE 3BEpHEHHS"

3. Icropin: Ak agminictpatop cepicy Fixlt s xouy BuHecTH BUpoK 3adikcoBaHOMY i
J0JJTAHOMY B JI0JIaTOK IPaBOIMOPYLIEHHIO
Ha3sga: Bunectu BHUPOK

Hinb:Bunectu Mipy nokapaHHs IpaBONOPYITHHKY
Hiroua ocoba: agminicrpaTop-noninericbkuii FixIt
Honepenni ymoBu:
KopucryBau mae Oytu 3apeectpoBanmii B FixIt
KopucryBauymaroTs OyTH HajaHi nmpaBa aJMiHICTpaToOpa
KopucTyBau moBuHEH MaTH JOCTYII 10 iHTEPHETY
KopucTyBau Mae 3aiiTi B pO3/iT ""CIIMCOK MIPABOMOPYIICHB"
Yenimnauii cuenapiii:

1.  KopwucryBau BuOHpae npaBonopyIICHHS 31 CIIMCKY 3aBaHTAKCHUX TPABOIIOPYIICHb
B JIOJIATKY

2. Kopucrysau HATHCKaE KHOIIKY "TlepeBiputn MpaBOMOpPYIICHHS"
(Checkingoffence)

3. AnmiHiCTpaTop IETalbHO OMHCYE B OKPEMOMY KOMEHTapi 10 MpaBOMOPYLICHHS
JUTsS. BUHECEHHSI BUPOKY NMPHYNHY TTOKapaHHS

4.  AnmiHicTpaTOop HaTHCKae KHOMKY “‘checked

Heycnimnmnii cuenapiii:

1. KopucryBau mae Oyt 3apeectpoBannii B Fixlt

- Cucrema BUBOJHTH NOBiOMIICHHS "By OBMHHI 3apeecTpyBaTucs B cuctemi'”

2. KopucrtyBad HEe Ma€ JOCTYIY 0 iHTEPHETY

- Cucrema BuBOAUTH noBinomieHHs "Hemae noctymy no [areprery. [lepeBipre inTepHET
I IKITFOYeHHS "

4.  Icropis: Sk xopuctyBad cepsicy FixIt st xouy 3mianTH qaHi po cebe.

Haszga: 3MiHUTH naHi npodisto
ian: 3MiHuTH 1aHi po cebe.

Hiroua ocoda: Oyab-axi kopuctyBaudi FixIt

Honepenni ymoBu:

- KopucryBau mae 6ytu 3apeectpoBanmii B FixIt

- KopuctyBau noBuHeH MaTH JOCTYH JI0 IHTEpHETY

- Kopucrysau mae 3aiiti B po3ain "[Ipodins"

YcnimHuii cueHapiii:

1.  KopucryBau HaTuckae kHOTKY "PenaryBaru”
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2. Kopucrysau obupae, siki came Aani npo cebe BiH xoue 3minuTu (Email abo Homep

Tenedony).

3. KopucryBau BBOJUTH HOBI JaHi.

4.  KopucryBau HaTuckae KHOTKY "30epertu"”

Heycnimnmii cuenapiii:

1. KopucryBauy mae Oytu 3apeectpoBanmii B FixIt

- Cucrema BUBOJHTH NOBiOMIICHHS "By OBHMHHI 3apeecTpyBaTucs B cuctemi'”

2. KopucrtyBad HEe Ma€ JOCTYIY 0 iHTEPHETY

- Cucrema BuBOaUTH noBinomieHHs "Hemae noctymy no [areprery. [lepeBipre inTepHET

I IKITFOYeHHS "

AJIbTepHATHBHI NIJISAXHU:
Ha3Ba: HenocraTtHbo moka3iB 1uisi BUHECeHHS BHPOKY "llopymIHuMK HeMae MOHECTH

noKapaHHs"

1. AnmiHicTpaTop A€TaJbHO ONUCYENPUYNHY BIAXWIECHHS B OKPEMOMY KOMEHTapi 10

MpaBONOPYIICHHA IJis1 BUHCCCHHA BUPOKY

2. AnMmiHicTpaTop HaTHCKae KHOMKY “rejected

PO3POBKA 3ACTOCYHKY
PeecTpanis:

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

public class AuthController : Controller

1

private readonly AuthManager _authManager;
private readonly IdentityManager _identityManager;

public AuthController(AuthManager authManager, IdentityManager identityManager)
g

_authManager = authManager;

_identityManager = identityManager;

[HttpPost("Register")]

[AllowAnonymous]

[ProducesResponseType(StatusCodes.Status2000K)]
[ProducesResponseType(StatusCodes.Statusd®uNotFound)]
[ProducesResponseType(StatusCodes.Status500InternalServerError)]

public async Task<IActionResult> Register(UserCreateModel model)
i

if (await _authManager.Register(model) == true)

1
return StatusCode(201);

S
return BadRequest();

Pucynok 19. Kon peecrparii
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Peanizarito Bunocumo B AuthManager:

CHINOK: 4

=lpublic class AuthManager
{

private readonly UserManager<User> _userManager;

private readonly AccessTokenSettings _authSettings;

private readonly EmailSenderService _emailSender;

private readonly IHttpContextAccessor _httpContextAccessor;

public AuthManager(UserManager<User> userManager, IOptions<AccessTokenSettings> authSettings,
b EmailSenderService emailSender, IHttpContextAccessor httpContextAccessor)

{
_userManager = userManager;
_authSettings = authSettings.Value;
_emailSender = emailSender;
_httpContextAccessor = httpContextAccessor;
:

Cebliok: 1

Jpublic virtual async Task<bool> Register(UserCreateModel model)

{
User user = model.Adapt<User>();
IdentityResult res = await _userManager.CreateAsync(user, model.Password);
-l if (!res.Succeeded)
i
throw new Exception("Invalid values");
}
var encodedToken = HttpUtility.UrlEncode(await _userManager.GenerateEmailConfirmationTokenAsync(user));
var encodedEmail = HttpUtility.UrlEncode(user.Email);
string host = _httpContextAccessor.HttpContext.Request.Host.Value;
var confirmationlink = "https://"+host+"/api/Auth/ConfirmEmail?email=" + encodedEmail + "&token=" + encodedToken;
await _emailSender.SendEmailAsync(user.Email, "Confirm Email", "Click on the link to confirm email: " +
confirmationlink);
await _userManager.AddToRoleAsync(user, "User");
return true;
}

Pucynox 20. Kog AuthManager

“public class EmailSenderService

p
i

private readonly ISendGridClient _sendGridClient;
private readonly SendGridSettings _sendGridSettings;
Connox: 0
public EmailSenderService(ISendGridClient sendGridClient,
= I0ptions<SendGridSettings> sendGridSettings)
{
_sendGridClient = sendGridClient;
~sendGridSettings = sendGridSettings.Value;
¥
= public async Task<bool> SendEmailAsync(string email, string subject, string htmlMessage)
¢ ¢
E var msg = new SendGridMessage()
{
From = new EmailAddress(_sendGridSettings.FromEmail, _sendGridSettings.EmailName),
Subject = subject,
PlainTextContent = htmlMessage
};
msg.AddTo(email);
var response = await _sendGridClient.SendEmailAsync(msg);
return response.IsSuccessStatusCode;
I
B}

Pucynox 21. Kon HaacunaHHs qTucTa Ha MOMITY
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[Ticns peectpanii KOpUCTyBauyy Ha MOIITY HaJACHIAETHCS JUCT 3 JiHKOIO Ha RequestUrl,
sgKa MICTUTh B cO0i1 TMEBHI 3HAYEHHS MapameTpiB(IOMITY Ta TOKEH), i BUKJIMKAE CHIIMOIHT
ConfirmEmail. Hagcunanus nuctiB Bin0yBaeThes 3a gonoMoroto SendGrid.

[HttpGet("ConfirmEmail™)]

[AllowAnonymous]

[ProducesResponseType(StatusCodes.Status2800K) ]
[ProducesResponseType(StatusCodes,.StatusUByNotFound)]
[ProducesResponseType(StatusCodes.Status580InternalServerError)]

public async Task<IActionResult> ConfirmEmail(string email, string token)

{

if (await _authManager.ConfirmEmail(email, token) == true);
return 0k();
¥

ﬁpublic virtual async Task<bool> ConfirmEmail(string email, string token)
{

var user = await _userManager.FindByEmailAsync(email);
= if (user == null)
{

throw new Exception("The User with such email doesn't exist");

}
var result = await _userManager.ConfirmEmailAsync(user, token);
= if (!result.Succeeded)

{

throw new Exception("Unable to confirm email");

¥

return true;

Pucynox 22. Kon HaacuianHa TUCTa Ha MOLITY

ABTOpH3aNis:
VBiliTH B cHCTEeMy MOXYTh JIMIIE 3apEeCTPOBaHI KOPHCTYBadi 3 MiATBEPHKEHOIO
TMOMITOXO.
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[HttpPost("Login")]
[AllowAnonymous]
[ProducesResponseType(StatusCodes.Status2000K)]
[ProducesResponseType(StatusCodes. Statusd@uNotFound)]
[ProducesResponseType(StatusCodes.Status500InternalServerError)]
Cesunor D
public async Task<IActionResult> Login(LoginModel loginModel)
{
TokenPairModel tokenPair = await _authManager.Login(loginModel);
return Ok(tokenPair);

unok: 1
public virtual async Task<TokenPairModel> Login(LoginModel loginModel)
{

TokenPairModel tokenPair = new TokenPairModel();
User user = await _userManager.FindByEmailAsync(loginModel Email);
if (user == null)

{

throw new Exception("The User with such email doesn't exist");
= iF (lawait _userManager.CheckPasswordAsync(user, loginModel.Password))
’ throw new Exception("");
ii (lawait _userManager.IsEmailConfirmedAsync(user))

{

throw new Exception("Email is not confirmed");

¥

string accessToken = GenerateJwtToken(user);

var refreshToken = await _userManager.GenerateUserTokenAsync(user, "FixIt", "RefreshToken");
await _userManager.SetAuthenticationTokenAsync(user, "FixIt", "RefreshToken", refreshToken);
tokenPair.RefreshToken = refreshToken;

tokenPair.AccessToken = accessToken;

return tokenPair;

| Coinoic 2
public string GenerateJwtToken(User user)

i

var identity = GetClaims(user);
if (identity == null)
:
return null;
T

var now = DateTime.UtcNow;
var key = Encoding,ASCII.GetBytes(_authSettings.SigningHey);

var jwt = new JwtSecurityToken(

issuer: _authSettings.Issuer,

audience: _authSettings.Audience,

notBefore: now,

claims: identity.Claims,

expires: now.Add{TimeSpan.FromMinutes(15)),

signingCredentials: new SigningCredentials(new SymmetricSecuritwHey(key), SecurityAlgorithms.HmacSha256));
var encodedJwt = new JetSecurityTokenHandler().WriteToken(jwt);
return encodeddwt;

private ClaimsIdentity GetClaims(User user)

£

var claims = new List<Claim>
i
new Claim{ClaimsIdentity.DefaultNameClaimType, user.Id.ToString())
b
ClaimsIdentity claimsIdentity =
new ClaimsIdentity{claims, "AccessToken", ClaimsIdentity.DefaultNameClainType,
ClaimsIdentity.DefaultRoleClaimType);
return claimsIdentity;

Pucynok 23. Ko aBropuzarii
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[Ipu ycninmHii aBTopu3aiiii moBepTaeThCs NMapa 3reHepoBaHuX TokeHiB: AccessToken Ta
RefreshToken. AccessToken mae moctynm g0 akayHTykopuctyBada. lLleit Token wae
expirationtime 15 XBWIMH, TicClA SKUX CTa€ HEAIMCHUM, 1 JOCTYN 3a IIUM TOKCHOM CTa€
HemoxuBuM. RefreshToken HeoOXiqaui 17151 OHOBJIEHHS TTapH TOKEHIB.

OHOBIICHHS TOKEHIB!

EnanoinTRefresh onorimoe mapy TokeHiB. SIk 3HaYCHHS MapaMeTPiB BiH MPUNMAE Mapy
tokeHiB — AccessToken ta RefreshToken, i moBepTae HOBY mapy.

[HttpPost("Refresh")]

[AllowAnonymous]

[ProducesResponseType(StatusCodes.Status2000K)]
[ProducesResponseType(StatusCodes. StatusdBUNotFound)]
[ProducesResponseType(StatusCodes.Status500InternalServerError)]

publie asyne Task<IActionResult> Refresh(TokenPairModel tokenPair)

{
TokenPairModel newTokenPair = await _authManager.Refresh(tokenPair);
if (newTokenPair != null)
1
return Ok(newTokenPair);
}
return BadRequest();
}

public async TasksTokenPairModel> Refresh{TokenPairModel tokenPair)

string accessToken = tokenPair.AccessToken;
string refreshToken = tokenPair.RefreshToken;

var tokenValidationParameters = new TokenValidationParameters

i
ValidateAudience = false,
ValidateIssuer = false,
ValidateIssuerSigningKey = true
IssuerSigningKey = new SymmetricSecurityHey(Encoding.UTF8.GetBytes(_authSettings.SigningKey))
Validatelifetime = false
H

var tokenHandler = new JwiSe
var principal = tokenHandler. ateToken(accessToken, tokenValidationParameters, out SecurityToken securityToken);
if (securityToken is not JwtSecurityToken jwtSecurityToken || !jwtSecurityToken.Header.Alg.Equals(SecurityAlgorithms.HmacSha256,
StringCosparison. InvariantCultureIgnoreCase])
throw new SecurityTokenException("Invalid token");

tyTokenHandler();

if (principal == null)
i
throw new Exception("Not existing access token.");

i

var isValid = await _userManager.VerifyUserTokenAsync(user, "FixIt" K "RefreshToken", refreshToken);

if (user == null || userToken != refreshToken || !isvalid)

i
¥
var newAccessToken = GenerateJwtToken(user);

await _userManager.RemoveAuthenticationTokenAsync(user, "FixIt", "RefreshToken”);

var newRefreshToken = await _userManager.GeneratelserTokenAsync(user, "FixIt" 6 "RefreshToken");
await _userManager.SetAuthenticationTokenAsync{user, "FixIt", "RefreshToken", newRefreshToken);

tokenPair.AccessToken = newAcoessToken;
tokenPair.RefreshToken = newRefreshToken

return tokenPair;

Pucynok 24. Kog 0HOBIIEHHSI TOKEHIB
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EnnnointWhoAml moBeprae iHdopmariro mpo KOpUCTyBada, SKHd HOTO BUKIHKAE.

[HttpGet("WhoAmI")]
[ProducesResponseType(StatusCodes. Status2080H) ]
[ProducesRespon vpe(StatusCodes. Statusd@4NotFound)]

ToOTo BiH JJa€ MOXKITMBICTh KOPUCTYBaUy MEPErISHYTH iHpOopMaIlito npo ceode.

U—'1 :IEJLE sResponseType(StatusCodes. Status588InternalServerError)]

pub'lla: async Task<IActionResult> WhoAmI()
i
UserDetailedViewModel user =
return Oh{user);

—publlc class IdentityManager

|4
private readonly UserManager<lUser> _userManager,
private readonly IHttpContexthAccessor _htipContextAccessor;
private readonly EmailSenderService _emailSender;

= publlc IdentityManager(UserManager<User> userManager, IHttpC

Contexts
i
_userManager = userManager;
_httpContextAccessor = hitplontexthAccessor,
_emailSender = emailSender;
¥

=i public virtual async Taske<UserDetailsdViewModel> WhofmI()

i
string id = _httpContextAccessor HttpContext.User.Identity. Name,
User user = await _userManager. FlndByidﬁsync(JdJ
return user. ﬁdaptth91,a' iledViewRodel>(];

}

await _identityManager.WhoAmI();

Pucynok 25. Kog enagnointa WhoAml

IIpouec aBropu3anii:

Enter email

Login

Login

fixit.applic@gmail.com

Enter email

Enter password

123ABC|

Enter password

Click here to register

SUBMIT

Click here to register

Pucynok 26. Ctopinka aBTopu3aiii
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S

Name: FixItAdmin
Email: fixit.applic@gmail.com
Phone: 0943936748

Date of Birth: 2017-09-08

LOG OUT

[==! e a

Home New Post Profile

Pucynok 27. CtopiHka aBTopu3aiii

l'onosna ¢ynkmis login():

public void login() {
Thread thread = new Thread(new R
@override
public veid run() {
try {
BufferedReader br = null;
URL url = new URL( spec: "https://fixit228.azurewebsites.net/api/Auth/Login");
HttpURLConnection conn = (HttpURLConnection) url.openConnection();
conn.setRequestMethod ("POST");
conn.setRequestProperty("Content-Type", "application/json;charset=UTF-8");
conn.setRequestProperty("Accept”, "application/json");
conn.setDo0utput(true);
conn.setDoInput(true);
JSONObject jsonParam = new JSONObject();
jsonParam.put( name: "email”, email);
jsonParam.put( name "password”, password);
DataOutputStream os = new DataOutputStream(conn.getOutputStream());
0s.writeBytes(jsonParam.toString())
0s.flush();
os.close();
br = new BufferedReader(new InputStreamReader(conn.getInputStream()));
JSONObject jsonObject = new JSONObject(br.readlLine());
authToken = jsonObject.getString( name "accessToken")
refreshToken = jsonObject.getString( name "refreshToken");
if(conn.getResponseCode() == 200){
checkUser();

}
} catch (Exception e) {e.printStackTrace();}

¥
thread.start();

Pucynok 28. @yHk1is norina
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VBITH B CHCTEMy MOXYTh JIMIIEC 3apEECTPOBaHI KOPHUCTYBadi 3 MiJATBEPIKCHOIO

nmomToro. Ko BXix OyB ycHimHNM - KopuctyBady BumaeTbes AccessToken ta RefreshToken,
SIK1 MAIOTh CBIH CTPOK JKUTTSA - 15 XBHIJIHH.

CrBopenns nHooro Offence:

New Post
Enter description
Enter car number
Enter car description Use this location?
1369 Shorebird Way, Mountain View, CA
94043, USA
CHOOSE Location
Jessio @
Driving through a prohibited traffic light
T Google SB65 s
Google SB45 9
UPLOAD PHOTO no photo selected
Google o Wy
SUBMIT CHANGE LOCATION SELECT
==} = 2
Home New Post Profile

Pucynok 29. CtBopenHs offence i kapra MicIis TOpYIICHHS

New Post New Post

Description of offence Description of offence
AA1234AA

AA1234AA

Enter car description

Red cad

Enter car description

Red cari

CHOOSE 1369 Shorebird Way, Mountain View, CA
CHOOSE 1369 Shorebird Way, Mountain View, CA 94043, USA

94043, USA Leaving the scene of the accident

Driving through a prohibited traffic light ~ ~

q 2 (VKPR (ol car-crash-auto-accident-from-be
Crossing of a double continuous lane

| hind-1024x682-1-825x549.jpeg

Violation of parking rules

Leaving the scene of the accident

—
== = a ==} = 2
Home New Post Profile Home New Post Profile

Pucynok 30. JlemoHcTparist ctBoperHs offence
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l'onosHua dyukiis ctBopenns Offence, createPost():

private void createPost(String image) {
Thread thread = new Thread(new Runnable() {
@0verride
public woid run() {
try {

BufferedReader br = null;
URL url = new URL( spec: "https://fixit228.azurewebsites.net/api/fix-it/0ffence");
HttpURLConnection conn = (HttpURLConnection) url.openConnection();
conn.setRequestMethod("POST");
conn.setRequestProperty(“Content-Type"”, "application/json;charset=UTF-8");
conn,setRequestProperty(“Accept”, "application/json");
conn,setRequestProperty("Authorization”, "Bearer "+authToken);
conn.setDodutput(true);
conn. setDoInput(true);
JSONObject jsonParam = new JSONObject();
jsonParam.put( name "userId", userld);
jsonParam.put( name "latitude"”, location);
jsonParam.put( name: "longitude", crime);
jsonParam.put( name "offenceDescription”, description);
jsonParam.put( name "offenceStatus"”, walue 8);
jsonParam.put( name "carNumber", carNumber);
JjsonParam.put( name “isCarMatch", value 1);
jsonParam.put( name "carDescription”, carDescription);
DataOutputStream os = new DataOutputStream(conn.getOutputStream());
os.writeBytes(jsonParam.toString());
os.flush();
os.close();

br = new BufferedReader(new InputStreamReader(conn.getInputStream()));
if(conn.getResponseCode() '= 200){
DataInputStream inputStream = new DataInputStream(conn.getErrorStream())
b
JSONObject jsonObject = new JSONObject(br.readLine());
id = jsonObject.getString( name "id");
Looper.prepare();
Handler handler = new Handler(Looper.getMaoinLooper()) {

@override
public void handleMessage(Message msg) {
try {
if(conn.getResponseCode() == 200){
uploadPhoto(image);
+
} catch (I0Exception e) {e.printStackTrace();}
}
Y

handler.sendEmptyMessage( what 1)
} catch (Exception e) {e.printStackTrace();}

};
thread.start();

Pucynok 31. I'onoBHa ¢yHkist ctBopenHs offence

[TiaTaryBanHs 3 6a3u 1aHUX 1CHYIOUUX MPaBONOPYILIEHb:
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public void getCrimes(){
Thread thread = new Thread(new Runnable() {
@0verride
public void run() {
try {
BufferedReader br = null;
URL url = new URL( spec: "https://fixit228.azurewebsites.net/api/fix-it/LamArticle");
HttpURLConnection conn = (HttpURLConnection) url.openConnection();
conn.setRequestMethod ("GET");
conn.setRequestProperty("Content-Type", "application/json;charset=UTF-8"});
conn.setRequestProperty("Authorization”, "Bearer "+authToken);
br = new BufferedReader(new InputStreamReader(conn.getInputStream()));
JSONArray jsonArray = new JSONArray(br.readline());
try {
for (int i = 0; i < jsonArray.length(); i#+) {
JSONObject jsonObj = jsonArray.getJSONObject(i);
crimes.add(json0bj.getString( name "name"));
crimesList.put(json0bj.getString( name "name"), json0bj.getString( name "id"));

Looper.prepare();
Handler handler = new Handler(Looper.getMoinLooper()) {
@override
public void handleMessage(Message msg) {
ArrayAdapter crimesAdapter = new ArrayAdapter(getApplicationContext(),
androidx.appcompat.R.layout.support_simple_spinner_dropdown_item, crimes);
crimesAdapter.setDropDownViewResource (androidx.appcompat.R.layout.support_simple_spinner_dropdown_item);
spinnerCrimes.setAdapter(crimesAdapter);
+
i
handler.sendEmptyMessage( what 1);
tcatch (Exception ex){ex.printStackTrace();}
}
catch (Exception ex){ex.printStackTrace();}
}
b;
thread.start();

Pucynoxk 32. IliarsaryBanss 3 6a3u JaHUX ICHYIOYHX MPABOMOPYIICHBb

TECTYBAHHA

Byno odopmieno mignucky nHa AzureDevopsTestPlans. JIns  ¢yHKIiOHAIBHOTO
TectyBaHHs cTBOpeHo TestSuite, y skomy ctBopeno Tect Keiicu. ¥V koxxnomy Tect Keiici €
IHCTPYKIIis 1O BUKOHAHHA. 3a pe3yJbTaTaMu poOOTH yCi TECTH MPOUIILUIN EPEBIPKY.

Hwxde HaBeieHO fiarpaMy BUKOHAHHS TECTiB:

Functicnality Testing - Chart Functionality Testing - Outcome Chart Functionality Testing - Failure Chart

Pucnynok 33. JliarpamMu pe3yabTaTiB TECTyBaHHS

HOpSII[OK BUKOHAHHS TECTIB:
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3a nonomoroto AzureDevops MOKIIMBO BiJIKpUTH MOTOYHHUI TECT KEWC Ta MapajiesibHO 3
nepeBipkoto BHOCUTH bar ¢ikcu abo mo3Havaru, 110 TecT NpoiiIeHNH:

Bt - Teill PLass - COpsera (] a0

[ @ devanomcomfCla O Clordy tetimaitioninde & B D B F @ &

55: Law Article Testing | e
1.4 Run Swagger Q8
2. Create Article @@
3. GetArice @
4. GetByID @&
5. Update Articke @®
B Delete Article 2@
7. Run Get to ensure it was deleted @@
B @@

Pucynok34. JleMoHCTpallisi BiTKpUTTS TECTY AJIs1 BHECEHHsI Oar (ikciB

Y mnpomeci ¢yHKiOHaTBHOTO TecTyBaHHS OariB He Oylo 3HAWAEHO Ta TeCT KeWcu
orpumanu cratyc Passed.

BUCHOBKH

[Tixg wac BeneHHS MPOEKTY MO po3poOIli MOOITFHOTO 3aCTOCYHKY JJIsl BEIEHHS CIIUCKY
NPaBOTIOPYIICHD 3 BUHECEHHSIM BHPOKY "®DiKkCyi" , MOJKHA 3pOOUTH HACTYITHI BUCHOBKH:

1.  Po3poOka MOOITBHHUX 3aCTOCYHKIB CTa€ Bce OLIBII BAXKIIMBOIO Yepe3 3pOCTAHHS
KIJTBKOCTI KOPUCTYBadiB MOOITBHUX TPHCTPOIB, SIKI BUKOPUCTOBYIOTH iX JUIS OTPHUMAaHHS
iHpopMarii Ta BUKOHAHHS 3aBaHb. Po3po0Oka MOOLIBEHOTO 3acTOCYHKY "Dikcyil" 11 BeIeHHS
CIHCKY MPaBONOPYIIEHh MOKE MOJIETIINTH POOOTY MPABOOXOPOHHHUX OPTaHIB Ta IMOKPAIIUTH
e(heKTHBHICTh CUCTEMH MTPABOCY IS,

2. MobinpHuii 3acTocyHoK "®ikcyi" 3abe3nedye 3pydHHi Ta MIBHIKWAN TOCTYM O
0COOUCTOrO CIHCKY 3a(hiKCOBAaHMUX TMPABOIOPYIICHB, IO J03BOJISIE KOPUCTyBadyaM €(PEKTHBHO
BHOCHUTH iX JI0 0a3u JaHuX Ta 3abesnedye TouHicTh iH(popMarii. Kpim Toro, momatok €
JIOCTYIIHAM B OyJb-SIKMH 4ac Ta Miclie, o 3abe3meuye MBUIAKUN JOCTYyN A0 HEOOXigHOI
iHdopMarii Ta moyerurye BeIeHHs CIIUCKY PaBONOPYIICHb.

3. YV 3BW3Ky 31 3pOCTaHHSIM KiIbKOCTI KiOepaTak Ta TMOpYIIEHb O€3MeKH,
3a0e3neueHHs Oe3NeKn JaHUX KOPUCTYBadiB Ta BIANOBIIHICT 3aKOHOJABCTBY IIOJ0 3aXUCTY
NEePCOHAJIBHUX JAaHUX CTA€ BCE BAXKIMBILIOW 3a1aueio. Po3poOHHMKAaM 10AaTKy HEOOXiJHO
NPHUIUIATH HAJISKHY YBary 3axojam 3a0e3reueHHs] Oe3NeKH Ta 3aXUCTy JaHUX KOPHCTYBaUiB.

4. Jns edexktuBHOI poOOTH MOOUTEHOTO 3acTocyHKYy "®ikcyit", HEOOXigHO
CHIBITPAIIOBATH 3 TPABOOXOPOHHHMH OpraHaMH Ta 3a0e3nedyBaTd B3a€EMOJII0 MK Pi3HHMHU
cuctemamu. Taka cmiBmparis 3a0e3nednts ehekTuBHY 00poOKy Ta aHami3 iHdopmarii 1momo
NPaBOTIOPYIICHB Ta MOKPAIIUTH POOOTY CHCTEMHU TPABOCY L.

Otxe, MeTa ocsarHyTa. MeTor po3po0IeHOT0 MOOUTEHOTO 3aCTOCYHKY OYIJIO CTBOPSHHS
IHCTPYMEHTY, SIKWUA CIPHATAME 3MEHIICHHIO KUIBKOCTI aBapii Ta CHTyalili HEKOPEKTHOI
NOBEIHKH BOJIIiB. Pe3ylbTaTn MoKa3yroTh, 110 32CTOCYHOK MOYKE BiZ[iTpaBaTH BaXIIUBY POJIb Y
NONepeKEHHI TOPYIIEHb MPAaBHI JOPOXKHBOTO PyXY, 3aBISIKH 300py 1 aHANi3y JaHUX PO
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MOPYIIEHHS, a TaKOK 1H(GOPMYBaHHIO KOPHCTYBaYiB MPO MPaBHIbHI CIIOCOOM TMOBEIIHKU Ha
nopo3i. Kpim 115010, BaXIIMBOIO (PYHKIIEIO 3aCTOCYHKY, KOTpa HOKPALUTh, 3pO0UTH IPO30POI0
1 CITPOCTUTH CUCTEMY TIPaBOCY//IsI cTalia 301IbIIeHa IPO30PicTh POOOTH MOJiIIii. 32 T0TOMOTOI0
3aCTOCYHKY, KOPUCTYBadi MOTJIH (PiKCYBaTH HOPYIICHHS 1 IepeaaBaTH IIf0 iHPOPMAIIIFO MOITIIiT
Oe3mocepenHbO depe3 3acTocyHOK. Lle crpusino mBmamiii peakimii mosinii Ha MOpPYyIICHHS,
3a0e3MeueHH0 €(EeKTHBHOTO KOHTPOJIO Ta BXKUTTIO 3aXOIB IIOAO 3MEHIICHHS KiJIBKOCTI
nopymens. [Tokpamenns 6e3mekn TOpoXKHBOTO pyXy: Po3pobienuit MoOITbHHN 3aCTOCYHOK
BHIC 3HAYHMH BHECOK Yy TMOKpAIICHHS Oe3meKH IOpokHboro pyxy. Llmsxom peectparii
NOPYIICHb TPaBHJ JOPOKHBOTO PyXy Ta Tepenadi IHUX JTaHWX HamiOHAJbHIA IO,
3aCTOCYHOK JIOTIOMIT iIeHTU(IKyBaTH HeOE3MEeUHi AUITHKHU JJOPIT, MOBTOPIOBAHI MOPYIICHHS Ta
Mmicus 3i 30iUTbIIeHO0 WMOBIpHICTIO aBapiil. Lls iHpopmamis Moxe OyTH BHKOpHCTaHA IS
NPUWHATTS BiJIMOBIIHUAX 3aXOJ(iB, TAKUX SK PO3MIMICHHS JOJATKOBUX 3HAKIB, BCTAHOBJICHHS
KaMep CIIOCTEPeXEHHS a00 TMONIIEeHChKUX TAaTpydiB, IO CIPHUATAME 3aro0iraHHIO
NOTEHUIHHUX aBapiif Ta 3MEHILICHHIO TPaBMaTH3My Ha A0pOTrax.

KorxeH 3 y4acHUKIB IPO€EKTY HaOyB HOBUX BMiHb Ta MPAKTUYHOI'O 1OCBiNY:

[Tonmina: Otpumana aocBif pobotu B komaumi, podotu 3 GitKraken, Azure, GitLab,
po3pobku APIL.

Omnst: Otpumana I0CBifi poOOTH B KOMaHIHOMY MPOEKTi, po3poOKu OeKeHTy, B TOMY
YHCITi aBTOPH3AIlil Ta peecTparlii 3 MiITBEPIKEHHSIM I10 MOIITI.

Ana: Otpumaina J0CBiJ KOMaHJHOI poOOTH, TOCBiA po3poOku BeO ami HA c#, MOCBiX
po6otu 3 Azure. HaBunnacs aernoitu 6a3u JaHUX Ta MPOEKTH.

Hina: VYnmockoHanuina HaBUYKH MEHTepyBaHHS. PoOota 3 cmenudikamiero Ta
BepHdiKalli€ro.

MakcuM: YJI0CKOHAJIMB CBOT HAaBHYKHA POOOTH B KOMAHJi, HABYUBCS TMPAIIOBATH 3i
cnenuQikaliero Ta MOTIMOWB CBOI 3HaHHS y Oi3HeC - aHamTHII. TakoX yIOCKOHAJIUB CBOT
BMIiHHSA y TIpoIieci poOOTH 3 JOKYMEHTAIli€l0, HABYMBCSI KOPEKTHO (hOPMYBATH 3BIT.

Jmutpo: HaBumBes opranizamii Ta KepyBaHHIO KOMAaH/IOIO, HAIMCAHHA 3BITHOCTI Ta
AHATITHKY.

Jlrobomup: YmpaBiiHHS KOMaHIHOIO PO3pPOOKOI0, HAaBUYKM HAaBYAHHS IHIIWX JIFOJCH
(excriepeMeHTYBaHHS, 3aCTOCYBAaHHS PI3HMX IiIXOJIB), TOCTAHOBKA 3aJad + Ta HaJaHHI
JIOTIOMOTH TI0 HUM.

Muxaiino: HaOpaBcs KOPUCHOTO JIOCBily CHUTBHOI PO3POOKH  MPOTPaMHOTO
3a0e3rneueH s, TOKPAIIUB HABUIKH MTPOTPaMyBaHHs y c(epi MOOITEHIX TEXHOJIOTIH.

BUKOPUCTAHI JJ’)KEPEJIA

1. OdiumiliHM caliT CHCTEMH, SKa MOKE BUSBIATH aBTOMOOUTBHI aBapii DashcamUA
[EnexTponnmii pecypcl:

2. Odimiitauit caiit emynaropa GradleBuildSystem, sikuif BUKOPUCTOBYETBCS ISt
iMiTarii  moBeMiHKM TpucTporo  Android Ha komm'torepi [EnextponHMit pecypc]:

https://gradle.org/
3. Joxymenranis 6i6miorexkn nepesipku st .NET FluentValidation [Enexkrponnmii
pecypcl]:

4.  Odimiianii cait pecypey SendGrid, skuii JO3BOJSE JOCTABNIATH EICKTPOHHY
MOIITY Yepe3 30BHilTHI cepBepu [ EnexTponnuii pecypc]:

5. Ilpoekt 3akoHy Mpo BHECEHHS 3MiH JI0 I€SKUX 3aKOHO/IaBYMX aKTiB YKpaiHu 11010
IOCWJIEHHSI POJII CYCNIIbCTBA y 3aX0/Jax KOHTPOJIIO 3a O€3MEeKOI IOPOKHBOI'O PyXy Ta
JOTPUMAaHHSAM NPaBUII 3yIIUHKH, CTOSHKH, TAPKyBAaHHS TPAaHCIIOPTHUX 3aco0iB [ EnekTpoHHMit

pecypc]:

49



CAHUT NMOILIHOBYBAYIB BUHA "LWINE"

Poman bozoan, Onexcanop I padap, Kcenia I puwenxo, Hamania 3axapuyk, Temana
Tpemsax, Aumon Tpouenko, Makcum Ouwiuiiko

BCTYII

PO3BUTOK IHTEPHET-TEXHOJOTI Ta 3pPOCTAHHS TOMYJSIPHOCTI EIEKTPOHHOI KOMEpIIii
BUMAaraloTb BiJl KOMIIAHI pPO3BUTKY HOBITHIX BeO-TOJAaTKiB, IO 3a0€3MedyIOTh
KOHKYPEHTOCIIPOMOXKHICTh Ha pUHKY. OnHI€I0 3 HAHOUTBII akTyalbHUX 3ajad, sIKa CTOITh
nepea po3poOHUKaMH BeO-I0AaTKIB, € CTBOPEHHS POTPAMHOTO 3a0e3MeUeHHs], 0 J03BOJISIE
KOPUCTYyBavaM 3pydHO BUOMPATH Ta BiJCTEKYBAaTH BUHA 3a JOTIOMOTOI0 BUHHOI KapTKH.

Beb-101aTOK BUHHOT KapTH Mae Ha METi JONIOMOITH KOPUCTyBadyaM 3HAWTH BUHA, SKi
BOHU INIyKalOTh, HA OCHOBI PI3HOMAaHITHUX KPHUTEpiiB, TaKUX SK KpaiHa BUPOOHHK, COPT
BUHOTPANy, PiK BpoXkaro TOmO. [IPOEKT € myke aKTyaqbHUM IS JIFOOWTENIB BUHA, OCKUTBKU
BiH JI03BOJIMTH iM 3pyYHO Ta OIBUIKO 3HAXOJUTH HEOOXiIHY iH(OpMAIIifO PO BUHA.

Metoau IOCHTIKEHHS, IO BHKOPHUCTOBYIOTBCS Ui PO3POOKH BeO-T0NATKy BHHHOI
KapTH, BKJIIOYAIOTh aHaji3 BHMMOI KOPHCTYBadyiB, MpPOEKTYBaHHA 0a3 HaHUX, pPO3POOKY
(dysKIioHaTBHOCTI Ta iHTepdeiicy KOpUCTyBaya, TECTYBaHHS Ta MiATPUMKY MPOTPaMHOTO
3a0e3neueHHs.

OCHOBHMMH LIUIIMH pO3pOOKH BeO-101aTKy BUHHOI KapTH €:

- 3a0e3neueHHs KOPHUCTYBayiB 3pyYHUM Ta ILIBHJIKUM CIIOCOOOM 3HAXOKEHHS
iH(hopMallii mpo BUHA, IKi BOHU NIYKAIOTh;

- HOKpAaIleHHs] KOHKYPEHTOCIIPOMOXHOCTI Be0-10JaTKy Ha PUHKY;

- MiABUIINCHHS PiBHSI 33/I0BOJICHHS] KOPUCTYBAUiB BiJi BAKOPUCTaHHs BeO-0aTKYy.

Kpim mpuknamaux 1ined, po3poOka BeO-I0AaTKy BHHHOI KapTH MaE€ Ha METi TaKOXK
3aKpINUTH 3HAHHS Ta BUBYMTU HOBI TEXHOJIOTI] po3poOKH mporpamHoro 3atesnedeHHs. s
JOCSATHEHHSI IbOTO METH HEOOX1THO:

- po3poOuTH CTPYKTYypy Oa3u JaHHX, sSKa IO3BOJSIE 30epiraTé iHpOpMaLilo mpo
pi3HOMaHITHI BUHA, iX XapaKTepUCTHKH, OTO Ta OIIUC;

- pO3pOOUTH (PYHKIIOHAIBHICTh, IO J03BOJISE KOPUCTYBaYyaM 3HAXOJUTH BHHA Ha
OCHOBI PI3HOMAaHITHUX KPUTEPIiB Ta BIICTEIKYBATH iX y CBOIM BUHHIN KapTIli;

- CTBOPHTH 3pyYHHI Ta MpuBaOIuBUil iHTEepdelic KopucTyBaya;

- NPOBECTH TECTYBAaHHS BEO-T0JaTKy Ta BUMIPABUTH MOKJIMBI TIOMUJIKH;

- 3a0e3MeYnTH MIATPUMKY BeO-IOJATKy Ta BHPIMICHHS TEXHIYHUX MPOOIJIEM, MIO
MOYYTh BHHUKHYTH TIiJT 9acC eKCILTyaTarlii.

Po3poOka BeO-101aTKy BUHHOT KapTH € BXKIIUBUM NPOEKTOM, SIKUI 3a0e31euye 3pydHHi
Ta IMBUJKWN croci® 3HAXOPKEeHHS iHQOpMalli Mpo BHHA, a TAaKOX J03BOJISIE TIOKPAIIUTU
KOHKYPEHTOCIIPOMOXKHICTh Ha PUHKY €JIEeKTpOHHOI Komepiiii. Kpim Toro, po3poOka BeO-
JOJIATKy BHUHHOI KapTH € BaroMoro 3ajadyero s (axiBLiB 3 PO3POOKH HPOTrpaMHOro
3a0e3MneueHHs, OCKIJIBKHU JI03BOJISIE 3aKPIMUTH Ta MOTJIHMOUTH 3HAHHS 3 TEXHOJOTIH po3poOKu
Be0-70aTKiB.

orJjsil HAABHUX HA PUHKY CUCTEM

Ha ocHOBi HajaHuMX JaHWX MOXKHA BUJIIJTUTH KiJlbKa KOHKYPEHTIB Jisi qofaTky "Beo6-
JIOIaTOK BUHHOI KapTh'.

[lepmuM KOHKYPEHTOM € A0AaTOK “Vinnie”, SKUH TaKOXK MPOMOHYE MOXKIUBICTH BUOOPY
BHHA B 3aJICKHOCTI BiJI HATOJIW Ta BHJA TOJii. TakoX € MOXIIMBICTh MOIIYKY Ta BiJICTCKECHHS
icTopii BuOOpy BHHA.
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Hpyrum xoHkypenToM € noaatok “hellovino”, sskuit mpomnoHye BUOip BUHA B 3aJI€KHOCTI
BiJl CMaKy Ta I[IHOBOTO Jlialla30Hy, a TAKOX Ha/ae iHpopMaIlito mpo Kpaiili BUHA B 3aJI€KHOCTI
BiJI THITy Ta 3 UMM iX Ha#Kparie m1TH.

TpeTiM KOHKYpEHTOM € J0NaTOK ‘‘vinomojo”, SKHW MPONOHY€ KBi3 JJs BU3HAUCHHS
MiIXOSIIOTO BHHA, a TAKOX HAJIA€ BiICO-OTIISAM T4 MOXKITMBICTH BIIITPABKU BUHA MOIITOXO.

YeTBepTUM KOHKYPEHTOM € JTOJATOK “Vivino”, sikuii Mae 0arato KaTeropii st BUOOpy
BUHA, TaKi sIK KpaiHa BUPOOHUIITBA, PET10H, TUI BUHOTPAAY Ta PEUTHHT KOPHCTYBAYiB.

Opniero 3 mepeBar A0Aatky "Be0-/10/1aTOK BUHHOT KapTH'" € MOXKIJIMBICTH Mi3HABAILHOTO
BUBYCHHS HOBUX BHIIB BHHA Ta NOpaad IMOJO0 HAWKpamIMX Mara3uHiB 3 BHHOM 3a
ONTUMAJILHUMHU IIIHAMH, @ TAKOX TECT, 00 Ji3HATUCS, STKE BHHO MiIXOHUTH JJIsl KOPUCTYyBaya.
Jlogatox He TPOMOHYE MesKuX (YHKIIH KOHKYPEHTIB, NPOTE HASBHICTH IHTEPaKTHUBHOI
YaCTUHH MOJKE CTAaTH MPUBAOIMBOIO /ISl KOPUCTYBAUiB.

OI'JIS1JI BAKOPUCTAHUX TEXHOJIOT' T

Texnomorii po3pobku : React, Django, DRF; TexHomorii mpoekTyBaHHS:
app.diagrams.net, figma; TexHomoOrii TecTyBaHHs Ta Bepudikallii: unittest, pytest.

React € opmmiero 3 HaiOinpm monmyispHUX Oibmiorek JavaScript st po3poOku
KOpHUCTYyBallbKuX iHTepdeiiciB. BoHa mponoHye aeknapaTMBHUK MiJXiJA JIO CTBOPEHHS
ckiagaux Ul KOMMOHEHTIB, IO CHpOILye MpoIec po3poOku Ta 3abe3nedye BUCOKY
e(heKTUBHICTb.

Django — mne BucokopiBHeBuii (peiimBopk Python s mBuakoi po3pobku Beb-
JoJIaTKiB. BiH mponoHye mupokuii Habip TOTOBUX MOJYTIiB Ta 0i0Ii0TEK, IO JO3BOJISIE IIBUIKO
Ta JIETKO po3po0IsATH BeO-101aTKH 31 CTaHIAPTHUMHU (QYHKIIOHAJIBHUMHU MOXKIUBOCTSIMH.

DRF (Django REST Framework) — 1ie ¢ppeiimBopk st po3podku RESTful API Ha Ga3i
Django. Bin npomonye mmpokuii Habip iHCTpYMEHTIB isi cTBOpeHHs iHTepdeticiB API ta
3a0e3meueHHs X 0e3MeKH Ta MEPEeBiPKH BATIAHOCTI JIAHUX.

Jnst mpoekTyBaHHS iHTEep(dEeHCy I0AaTKy MU BUKOPHCTOBYEMO JIEKLTbKAa IHCTPYMEHTIB.
[epmmm 3 HEX € app.diagrams.net, SKUi JO3BOJISIE CTBOPIOBATH JiarpaMu i CXeMH Pi3HOTO
piBHS CKJIATHOCTI. MU BHKOPHCTOBYEMO II€H IHCTPYMEHT ISl MPOEKTYBaHHS Oa3W ITaHUX,
BU3HAYCHHS apXiTEKTYpH AOAATKY Ta po3pOOKH MPOTOTHIIIB iHTEpEICy.

Hpyrum iHcTpyMeHTOM € Figma - iHCTpyMeHT i nu3aiiHy iHTep(eiciB, KU MU
BUKOPUCTOBYEMO JUIS PO3POOKH AM3aliHy MONAaTKy. 3a JormoMoror Figma mm cTBOproeMo
MaKeTH iHTepdeicy, IU3aiiH IKOHOK Ta 1HIII eIEMEHTH, SKi 3T0JIOM iHTETPYIOTHCS B TOJIATOK.

s TectyBaHHS JAOJaTKy MU BHKOPHUCTOBYEMO JBa iHCTPYMEHTH - unittest. Unittest €
CTaHAApTHUM MOJyJeM Juid TecTyBaHHA Yy Python, skuif mo3Bosisie CTBOpIOBAaTH
AaBTOMATH30BaHI TECTH IS TIEPEBIPKU (YHKIIOHATBHOCTI OKPEMHUX MOMYIIB JOAATKY.

IMPU3HAYEHHS I OIJII CTBOPEHHSA CUCTEMH

IIpu3sHaveHHs cucTeMun

[Mpu3nayennsm cuctemu "BeO-momaTok BHHHOI KapTH' € aBTOMAaTH3alis MpOILECy
NONIYKY BHH TiJ MOTpeOM KopucTyBadiB. Llel mporec CTBOpeHHid 3a JOIOMOToI0 300py
akTya’bpHOI iH(OpMaIii 3 JEKIIBbKOX TepeBipeHHX pecypciB , ii MOCTiIHE OHOBIICHHS Ta
¢iTbTpamis BUH 32 PI3HUMH KaTErOPisMU .

Kpim mporo, B cucteMi IpUCYTHI T0OAaTKOBI MOXIIMBOCTI , K1 JOIIOMAararoTh Mmili0paTu
BHMHO BIJMIOBiTHO /0 MOl Ta 1K1 , IEPEMNIAHYTH iHGOPMAIIIO M0/I0 KOHKPETHOTO HAIMOI0 |,
OTpUMATH MEpeiiK aKTyaJbHHMX ILIH Ha IIe BUHO B pI3HUX MarasuHax , J0jJaTH Horo a0
"oOpaHux" , a TAKOX MOOAYNTH 3aPOTIOHOBAaHE "BUHO JH".

TakuM 4MHOM MU Hamarajgucsi CTBOPUTH MAaKCHUMAJIbHO 3py4YHHI pecypc BiANOBIIHO 10
no6akaHb KOPUCTYBAUiB Ta J0AATH BaXKJIUBI IHCTPYMEHTH , IKUX HEMA€ y HAllIUX KOHKYPEHTIB.
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CrBopenuii 00T, TOCTYTI 10 SKOTO € Yepe3 CAlT, MPU3HAYCHHUI TaKOK JJIS Mi3HABAIBHUX IIUJICH,
JIOTIOMararo4yi B irpoBoMy (opmarti Ai3HaTHCS OLIbIIe MpO KOHKPETHI BUHA Ta 301MbIIYIOUH
3aIliKaBJICHICTh KIIIEHTA B MPOJYKTi.

PobGora nependavae:

- aHaJIi3 METOJIB, METOJIUK 1 MOJENIeH, 110 3aCTOCOBYIOTHCS UIA 300py Ta 00poOKH
iHpOpMaIii 11010 JOCTYNMHUX BUH B Mara3uHax, ii OHOBJICHHS Ta (UIbTpAIlis , MOMUPEHHS B
3py4HOMY JIJIsl KOPUCTYBava iHTepdeiici , a TaKoXK JOMOMOTH y BAAIOMY iI00pi IPOIYKTY i
BUMOI'M KOPUCTYBaYiB;

- aHali3 HasfBHUX INPOrpPaMHHUX 3aco0iB B Traily3sX, MOB’S3aHUX 3 MOIIUPEHHIM
iHdopMarii mpo BuHa, iX miadip Ta mpoaak;

- TIPOEKTYBaHHS Ta MporpamHy peanizamito "Be0-monatky BUHHOI KapTh'" Ta TenerpaM
0oTa;

- anpoOariito "Beb-n01aTKy BUHHOT KapTh'.

Lini cTBOpeHHs1 cucTeMH

"Be6-101aTOK BUHHOT KapTH" CTBOPIOETHCS 3 METOIO:

- 3a0e3mneveHHs 300py, 0OpOOKHM Ta aHaMi3y aKTyalnbHOI iH(opMaIlii mpo AOCTYIMHI BUHA
B YKpaiHi;

- 3a0e3neueHHst MOKIMBOCTI (DiybTparii BUH BiAMIOBIIHO 70 Pi3HUX MapaMeTpiB;

- 3a0e3neueHHst JOMMOMOTH B 11001 BUHA i MOIif0 Ta MOTpedy KOpUCTyBada;

- 3a0e3MeueHHsT MOXIJIMBOCTI TPOAHAI3yBaTH IIHA Ha BIAMOBIIHI BUHA B PIi3HUX
MarasuHax;

-3a0e31eYeHHs] MOXKIIMBOCTI B irpoBoMy (hOopMaTi Ji3HATHCS OUIBIIE PO KOHKPETHI BUHA;

-3a0€3MeUeHHs 3pYYHOTO JIIsl KOPUCTYyBava iHTepdeiicy.

User
See sign up/sign in page }- =zextend>>
<<ex1er:dg> Sk See the main page of the
-~ wine site
<Taxgena>>
e, B o, oo See a slider with the wine of
~ s<extend>> : the day and a test
R R i e <<Exgend>>
i 5
<<extend»Z,_Se€e your personal page x<extend>>
) A 3
<<exténd>>
Change your password : .
Use a search bar to find
the exact wine
See your selected wines &

<<inglude>>

Filter wines
according to
preferences

Go to wine catalogue
<<extef¥o>>
heck availability i

the shops with
prices and links

<<ex.fe'1d>> N See the photo,
5 <<extend>¥ main information
= about it and

comments

Add a comment *
about this wine Add this wine to
) "selected"”

<<inclyde>>

<<include>=>

Pucynok 1. Use-Case diagram
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Bumoru o cucremu

Bumoru 10 cucteMu B Hijiomy

Cuctema "BeO-momaTok BHHHOI KapTH' TOBHHHa OyTH IMPOCTOI0 Ta KOPHUCHOIO B
3acrocyBanHi. B Cucremi nmependadaeTsCsi BUIUIATH HACTYIHI ()YHKIIOHAIBHI I ICHCTEMH:

- aaMiHicTpaTMBHAa — TmpHU3HAaueHa I 30epexkeHHs, OOpoOKH Ta OHOBIICHHS
iHpOopMarii , mpeAcTaBIeHI Ha calTi Ta MOB’S3aHOI0 3 JAHMUMH KOPUCTYBadiB , a TaKOXK
3abe3neueHHs (DyHKIIOHYBaHHS BE0-3aCTOCYHKY;

- miicucTeMa KOPHCTyBaya — TIpU3HA4YeHa s 3a0e3NedeHHs MOKIMBOCTI
AaBTOPH3YBATHCA B CHCTEMi, MEperisaaTé Ta (QiIbTpyBaTH BMHA, a TakoX 30epiraté ix Ta
MOHITOPUTH TIOTOYHI I[IHH.

Bumorn no ¢pyHkmii, AKi BUKOHYIOTbCH CHCTEMOIO

Higcucrema agminicTparopa.

Tabmuns 1. [epenik GyHKIIH, 3a1a4 010 MiJIATal0Th aBTOMAaTH3AITi1

DyHKIis 3amaua
penaryBaHHS Ta BHIAJeHHs iH(opMamii mpo KOPHUCTYyBadiB
CUCTEMHU

KepyBatu poboToro

KOpHUCTYyBaqIB CHCTCMH (dopMmyBaHHS Ta Bi3yauizaiis 3BITIB PO KOPHUCTYBadiB
CHCTEMHU

30ip, 00poOKa. cCOpTyBaHHS Ta OHOBJICHHs iH(oOpMAaIii 1po
BUHA

30epexeHHs 00paHUX KOPUCTYyBayeM BUH

PoGota 3 iHdopmariicro,

. . | HagaHHA MOXKJIMBOCTI KOpUCTyBadyaM (iIbTpyBaTH BHHA
3aIIPOIIOHOBAHOIO Ha CaWTI

BiJITIOBI/THO JIO TIapaMeTpiB

MIPOTIOHYBaHHS “BUHA THA™

HaJIaHHS JOCTYITy JI0 TECTY Ta Tejierpam 0oty

Higcucrema kopucryBaua.
Tabmur 2. [lepenik GyHKIIN, 33124 IO MiJUIATAI0Th ABTOMATH3AI]

DyHKIis 3amaya

BBeZICHHS iH(OpMarii mpo cede

OHOBIICHHS peecTparii

Peectpaunis -
3MiHa apos il aBTOpH3aLii

BUIaJICHHS iH(OpMaIiii mpo cede

(hinbTpallis BUH BIAIOBIIHO 10 OaKaHUX IMapamMeTpiB

30epekeHHs iX JJ0 00paHux

Pobota 3 indopmairieto,
3allpONIOHOBAaHOI0  Ha
cauTi BUKOPHCTaHHS 0OTY B IISIX MEPEBIPKU CBOIX 3HAHb MIOJI0 BUH
Ta 03HAHOMJICHHS 3 HUMH

HPOXOJKEHHS TECTY AJIs MiA00py BUH

Heperysi IiH B Pi3HUX Mara3MHax Ha KOHKPETHI BUHA
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CucremMHi BUMOTH

Bpayzepu: Caiit moBuHEH KOpPEKTHO BimoOpakaTucs B iHTepHET-Opay3epax MS Internet
Explorer 5.5 i Bume, Mozilla 1.7 i Bume, Opera 7.54 i Bue.

Ha noBinbHI HEKOPEKTHI A1l KOPUCTyBayva, MOB’s3aHi 3 BBEACHHSIM HEBIPHUX JAHUX, HE
3aIlOBHEHHSM 000B’SI3KOBHUX ITOJIIB BBEJICHHS B (JOpPMax Ta iHIIi, IKi MOXKYTh OyTH 00poOieHi
CHCTEMOIO, T€HEPYIOThCS BIMOBIAHI MOBIIOMJIEHHS MPO MOMWIKH YKpaiHCBKOIO MOBOIO, B
MeXax 3arajlbHOro u3aiiHy canra.

OmnepaniiiHa cucTeMa: HeMae BUMOT LOJ0 ONepaliifHOi CHCTEeMH, CydacHl TEXHOJOTii
JIAI0Th MOKJIMBICTh YHHKATH BimMiHHOcTer pizHux OC. Hanpukiaj, Ha MpOEKTi MparioBaiu
aroau, ki Maau Windows tTa MacOS, npu IbOMy OJHOTO pa3y He BUHUKJIIO MPOOIEM.

xepenom nmanux ans Cuctemu noBwHHa OyTH iH(opwmarmiiiHa cucrema. B mpoekri
BUKOPHUCTOBYBaJach BEJIMKAa KUIBKICTh pPEalbHUX JaHMUX, B3STHX 3a JIOMIOMOIOI BIIACHUX
napcepiB 3 iHmMX caifTiB. ToMy it 30epiranHsi BiJTHOCHO BENUKOI KiJBKOCTI JaHUX Mallo
notyxxnocteit SQLite, siki mpomnoHyioThcsi B Django 3a 3amoBuyBaHHSM. byno BupimeHo
BukopuctoByBatu PostgreSQL CYBJl. Ins B3aemonuii 3 6a3010 JaHWX BHKOPUCTOBYBABCS
cepgic ElephantSQL, sikuit Hagae 1ocTaTHRO 6araTo MOXJIMBOCTEH HABITh I OE3KOIITOBHOTO
TUIaHY.

TH®OPMAIIMHE 3ABE3IEUYEHHS

Jloriuyna cTpykTypa 6a3m JaHuX

Jns Hamoi cuctemu Oyno BupimeHo BukoprctoByBaT PostgreSQL. Ll pensimiiina 6aza
JAHUX € HANOLIBII MOMMPEHO Ta YyAOBO U MPOEKTY, KPIM TOTO MPOEKT HE MOTpeOyBaB
oco0unBOi 6a3u TaHUX.

wine_ map quizquestion

epgo.coatmiipe, wine map_country wine_map_brand

‘wine_map_wine

django_rest passwordreset resetpasswordtoken

‘wine_map. wine In_favourites of wine_map_wineoftheday

auth group.permissions  auth_user groups ~ auth_user user permissions
Frusecia s wine Fivineld

‘wine_map_quizanswer_results
aroupa Fquzanswerid

permision 4 Fraroup 4

g e

P stat statements
wneria

ine_map_gamestate diango_migrations

Pucynoxk 2. /liarpama 6a3u nanux caifry "wine-map"

Ockinbky, MH BHKOpHCTOBYyeMO django auth 6i0mioTeKy, TO CHCTEMOI0 aBTOMATHYHO
Oynu cTBOpeHi TaOmmuKy [yt aBTopu3anii. Takoxk django cTBOpHUB esiKi CITy»KO0Bi TaOIHII.

auth_group, auth group permissions, auth permission, auth user, auth user groups,
auth user user permissions - Tepellik TaONWIlb, BiJMOBIAATLHUX Xa AaBTOPHU3AIIIIO
KOpHCTYBaya.
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django admin_log,
django rest_passwordreset_resetpasswordtoken,

TabNuIk, cTBOpeHux django.

django_content_type,

django migrations,

django session - Tepemik Cciayxk00BUX

Ta6mung 3. Tepenik Tabaunb 6a3u JaHUX

Homep | Tabauns Onuc

1 wine map brand Tabnuns nns 30epexxeHHst OpeH 1B BUHA

2 wine map country Tabmurst 1yis 30epekeHHs KpaiH BUHA

3 wine map_gamestate Tabnurs 3 7anuMu irpoBoro 6ota

4 wine map_quizanswer "lja6n1/1u$[ 3 BIJNOBIIIMH KOPUCTOBAYiB JIO
BIKTOPHUHH

5 wine map _quizanswer results "lja6n1/1u$[ 3 TMpaBWIBHUMHU BiJMOBIASIMU [0
BIKTOPHUHH

6 wine map quizquestion Tabnuisi nuTaHb BIKTOPUHU

7 wine map wine Tabmuris ie 30epiraloThCs BCi BUHA

8 wine map in_favourites of Tabnuns ans 30epiraHas yiIto0JIeHUX BUH

9 wine map_additionalinfo Tabnuiist 3 10AaTKOBOIO iHPOPMAITIE€I0 BIHA

10 wine map wineoftheday Tabnurs, mo 30epirae BUHO JAHS 10 JIaTi

11 wine map comment Tabmuns ans 30epexeHHst KOMMEHTapiB

Onuc Ta0IuUb.

Tabnuns 5. Tabawng wine map brand

ATpuOYyT Tun Onuc
id bigint Inentudikarop
name varchar HazBa Openny
Tabmung 6. Tabnuig wine map_country
ATpuOYyT Tun Onuc
id bigint Inentudikarop
name varchar Hasga kpaiau
Tabnuns 7. Tabnuusg wine map gamestate
ATpuOyT Tun Omuc
id bigint Inentudikarop
user id bigint Hasga Openmy
answers varchar [] Macus BigmnoBigeH
questions jsonb [] 3anuTaHHs, TOCTaBJICHI KOPUCTYBady
total questions integer 3aranpHa KiIbKICTh TUTaHb
points integer KinkpicTh HaOpaHNX OYKiB
help used boolean BukopucTanHs miKazok
Tabnuns 8. Tabnuusg wine_map_quizanswer
ATpuOYyT Tun Omnuc
id bigint Inentudikarop

55



text varchar TekcT 3anuTaHHA
for question id bigint Inentudikarop 3anuranHs
next question id bigint InenTudikatop HACTYITHOTO 3aMUTAHHS
Tabnuns 9. Tabnung wine_map_quizanswer result
ATpuOYyT Tun Onuc
1id bigint Inentudikarop
quizanswer_id bigint Inentudikarop BignoBii
wine id bigint Inentudikarop BuHa
a6 10. Tabmuig wine map _quizquestion
ATpudbyTt Tun Onuc
id bigint Inentudikarop
text varchar TexkcT 3anuTaHHg
first boolean Iepie 3anmuTanHs
Tabnurs 11. Tabnung wine map wine
ATpudbyTt Tun Onuc
id bigint Inentudikarop
name varchar Hassa BuHa
wine_type varchar Tun BuHA
percent of alcohol double BincoTok ankorosro
brand id bigint Inentudikarop opeHay
country id bigint Inentudikarop Kpainu
pairs_with varchar [loennyerncs 3
sweetness varchar PiBeHb cOIOIKOCTI
tastes varchar Cmak BUHA
image url varchar ITocunanns Ha GoTo
region varchar Perion BuHa
Tabmurs 12. Tabmung wine map _in_favourites_of
ATpuOYyT Tun Omuc
id bigint Inentudikarop
wine id bigint InenTudikarop BuHa
user id bigint InenTudikarop KopucryBaua
Tabmmus 13. Tabnuus wine map wineadditionalinfo
ATpubyT Tun Onuc
id bigint InenTudikarop
name varchar Hassa BuHa
price double Iina BuHa
url varchar [TocumanHsa Ha BUHO
wine id bigint InenTudikarop BuHa
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Tabmun 14. Tabnuig wine map wineoftheday

ATpulyT Tun Onuc

id bigint Inentudikarop

wine id bigint Inentudikarop BuHa

date date Jlata, xonu BUHO OYyJI0 BHHOM JTHS

Tabmur 15. Tabmung wine map comment

ATpulyT Tun Omnmc
id bigint Inentudikarop
timestamp timestamp UYac HanmucaHHS KOMEHTaps
content text KonTent komeHTaps
autor_id bigint Inentudikatop aBTopa
wine id bigint Inentudikatop BuHA
PEAJIIBAIIIA CUCTEMH
Backend

VY mporeci po3poOku Oyi0 BHpIIEHO BUKOPUCTOBYBAaTH MOBY Python mms peamizamii
¢yskuionanbHOi yactuHd. [y Hamoi Temy minxoamB Django framework. Model-template-
View JIOTIOMIT HaM HIBHKO Ta 03 IMIIHIX Mpo0IieM peasi3yBaTH Hallly 3a/1aqy, KpiM TOTo KyTia
610:110TeK 3HAYHO MPHUIIBUAIIIIIA IPOIIEC PO3pOOKH. J[i1st BUHHOT KapTH NOTPiOHO 3/1€011IIOT0
MOBEPTATH MOJIENIb BHHA Ta IMOKAa3yBaTH JOAATKOBI MapaMeTpH, TOMY JUIS €KOHOMii dYacy
obpaym ganuii framework.

[I{o6 3umraTm Bci BWHA, OyJI0 HAmMMCaHO NEKiTbKa MapcepiB, IO 3YUTYIOTHh JaHi 3
Mara3uHiB Ta 3aHOCITh IIi BMHA J0 0a3u ngaHux. [lapcep 3unmtye naHi 3 BeO 3aCTOCYHKY
“Winetime”, 6epe Taki 1oJs, sIK: TOCHJIaHHS Ha GOTO, KpaiHa, OpeH I i Tak aadi.

class WinetimeSpider(scrapy.Spider):

name = "winetime"
allowed_domains = ["winetime.com.ua"]
start_urls = ["https://winetime.com.va/va/wine"]

def parse(self, response: Response):
self.logger.info(f"Parsing catalog page {response.url}")

wine_urls = response.xpath('//div[@class="products-main-slider-item"]"’

*/div[@class="products-main-slider-item-wrapper"]"
'/div/a')
yield from response.follow_all(wine_urls, callback=self.parse_wine_info)
if wine_urls.get():
yield self.follow_to_next_catalog_page(response)

Pucynox 3. IIpuxman mapcepy
baza nanux Ta ii mapamMeTpu OMKCAaHI BUINE, Y MYHKTI YOTHPU. TyT s Jomam, Mo Jyis

poboTH 3 1i€r0 6a3010 JaHUX MU BUKOPHWCTOBYBAJIM HaIlli BJIACHI Mirpartii, s TaOauIl BUH
HaNpHKIIaz Ta BOymoBaHi Mirparii 3 6i6miorex Django - kopucTyBad Ta aBTOpH3aLIis.
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migrations.CreateModel(
name="Wine",
fields=[
(
“id®,
models.BigAutoField(
auvto_created=True,
primary_key=True,
serialize=False,
verbose_name="1ID",
).
).
("name", models.CharField(max_length=255)),
(
"wine_type",
models.CharField(
choices=[("red", "Red"), ("white", "White"), ("rose", "Rosé")],
max_length=255,
).
)
("year", models.IntegerField()),
("percent_of_alcohol”, models.FloatField()),
(
"brand",
models.ForeignKey(
on_delete=django.db.models.deletion.CASCADE, to="wine_map.brand"
).
I8

Pucynok 4. [Ipuknan mirparii

Jns nepenaui manux Ha frontend mm BukopuctoByemo Rest API. Django Rest API
0ibmioTeka JO3BOJNMIA IIBHAKO Ta KOM(OPTHO pealizyBaTH BCi Halli EHAMOIHTH. Yce
PO3IIJIEHO 10 KaTEropisM i KO’KHa YaCTUHA MIPOEKTY MA€ CBOIO BIACHY AUPEKTOPIIO.

api = [

path("wine/", include("wine_map.urls")),
path("", include("djoser.urls")),

urlpatterns = [

path("admin/", admin.site.urls),

path("api/", include(api)),

path("auth/", include("django.contrib.auth.urls")),

path("auth/", include("authentication.urls")),

path("api/schema/", SpectacularAPIView.as_view(), name="schema"),

path(
"api/doc/swagger/",
SpectacularSwaggerView.as_view(url_name="schema"),
name="swagger-ui",

)l

Pucynok 5. [pukinaa nuisxiB Ajis aBTOpU3aIlii

®parMeHT Koy Ha MATIOHKY BHINE pHUiiMae 0a30Bi MA0JI0OHHU NIIAXY Ta NEPeapecoBye
iX.
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comments = [
path("", CommentListView.as_view(), name="comment-list"),
path("create/", CommentCreateView.as_view(), name="comment-create"),
path("delete/<int:id>/", CommentDeleteView.as_view(), name="comment-delete"),
path("update/<int:id>/", CommentUpdateView.as_view(), name="comment-update"),

]
quiz = [
path("start/", QuizsthrtView.as_view(), name="quiz-start"),
path("questions/<int:pk>/", QuizQuestionView.as_view(), name="quiz-question")
]

favourites = [
path("<int:wine_id>/", FavouriteWinesUpdateView.as_view(),
name="update_favourites"),
path("clear/", FavouriteWinesClearView.as_view(), name="clear_favourites"),
path("", FavouriteWines.as_view(), name="retrieve_wines")

urlpatterns = [
path("", WinelListView.as_view(), name="wine-1list"),
path("<int:id>/", WineDetailView.as_view(), name="wine-detail"),
path("wine-of-the-day/", WineOfTheDayView.as_view(), name="wine-of-the-day"),
path("favourites/", include(favourites)),
path("categories/", CategoriesView.as_view(), name="categories"),
path("<int:wine_id>/comments/", include(comments)),
path("<int:wine_id>/prices/", WineInShopsView.as_view(), name="wine-prices"),
path("quiz/", include(quiz))

Pucynox 6. Ilpuknan napcepy

®aiin “wine_map/urls.py” BiAmoBizae 3a 30epiraHHsi BCiX MOMJIMBHX CHATOIHTIB JIJIs
BrHa. CaMe Ha IIbOMY PiBHI MU BHUKJIMKA€MO VIEeW JJaHHOTO CHIIOIHTY.

class WineOfTheDayView(generics.RetrieveAPIView):
permission_classes = [AllowAny]

= romchik
def get(self, request: Request, *args: tuple, *xkwargs: dict) -> Response:
today = date.today()
try:
wine = WineOfTheDay.objects.get(date=today).wine
except WineOfTheDay.DoesNotExist:
wine = Wine.objects.order_by("?").first()
WineOfTheDay.objects.create(wine=wine, date=today)
serializer = WineSerializer(wine)
return Response(serializer.data)

Pucynok 7. [lpuknan view
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Januit pparmMeHT Koxy MiCTUTB JIOTIKY Ul OTPUMAaHHS BHHA JHS. B mimoMy, Bce Hami
SHJIMOIHTH CJIIYIOTh OCHOBHOMY MATTepHY [UKAHTO. I1icis TOro sk MU OTpUMald PEeKBECT Ta
MEPEHIIIIN 10 View YaCTHHH - MU NMOYMHAEMO TIPAIOBATH 3 0a301 JaHUX Ta cepianai3epamu.
Ha npomy npukiiazi BUAHO, IIO CIIOYATKY MU iIEHTU(IKYeEMO BUHO JIHS 32 TOTIOMOT OO MOJIEII
BHHA Ta MOJIEJi BUHO JHS, a MICJISI IbOTO Cepiaii3yeMo pe3yJibTar.

class WineSerializer(serializers.ModelSerializer):
brand = BrandSerializer()
country = CountrySerializer()

class Meta:
model = Wine
f+ields = “_.at¢+ .. "

Pucynok 8. Ipuknan cepianaizepy

[ToTpiOHO 3a3HauMTH, 11O Halla MporpaMa BKIIOYae B cebe e AeKiIbKa J0JaTKOBHX
yactuH. OJ1Ha 3 HUX - 1Ie BikTopuHa. Koske KopucTyBau 3qaTHUIA IpolTH TecT. s peamizamii
i€l YaCTUHU 31 CTOPOHU MU MaEMO JiBa kjaca Ty “View”, siki BiJlMOBIIalOTh 32 MOYATOK
BIKTOPUHHM Ta F€HEpallilo 3aluTaHb.

class QuizStartView(generics.RetrieveAPIView):
queryset = QuizQuestion.objects.prefetch_related("answers")
serializer_class = QuizQuestionSerializer
permission_classes = [AllowAny]

def get_object(self) -> QuizQuestion:
try:
question = self.get_queryset().get(first=True)
except QuizQuestion.DoesNotExist:
raise exceptions.NotFound
return question

class QuizQuestionView(generics.RetrieveAPIView):
queryset = QuizQuestion.objects.prefetch_related("answers")
serializer_class = QuizQuestionSerializer
permission_classes = [AllowAny]

Pucynok 9. I[lpuknan view

OcranHIM, 110 MOTPIOHO OMKCATH - € TelerpamM-00T. BiH mayke CXOXuil Ha BIKTOPHUHY,
BOY/IOBaHO B HAIIIOMY BeO 3aCTOCYHKY, aJie Ma€ 30BCIM IHIITY peaitizaiiro. [l peanizamii 1oro
00Ty - MU BHKOPUCTOBYBaiM 0i0mioTeky telegram, sika J03BOJIMIIA OMUCATH BCI MOMIIHBI
CTOPOHU HAIIOTro 0O0TAa.
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def game(update: Update, context: CallbackContext, user_id: int = None) -> None:
if user_id is None:
user_id = update.effective_user.id
conn = psycopg2.connect(
host=o0s.getenv("DB_HOST"),
database=o0s.getenv("DB_NAME"),
user=o0s.getenv("DB_USER"),
password=o0s.getenv("DB_PASSWORD"),
)

cur = conn.cursor()

cur.execute(

nnn

SELECT name, country_id, sweetness, percent_of_alcohol, wine_type, image_url
FROM wine_map_wine

ORDER BY RANDOM()

LIMIT 1

nnn

)

wine_data = cur.fetchone()

Pucynok 10. Ipukmnan gyHkii st poboTH 3 TeaerpamM-00Tom

Frontend

OCHOBHMMH TEXHOJIOTISIMH, K1 OyJIl BUKOPHCTaHI JJIs1 pO3pOOKH KIIIEHTCHKOI YaCTHHH,
€ JavaScript 6i6mioreka React Ta Ant Design. React € ontumansHuM BHOOPOM /ISl HAIIIOTO
MIPOEKTY, OCKUJIbKM BOHA MA€ MPOCTY Ta JIOTIYHY apXiTeKTypy, a TaKOX 3a JormoMororo Virtual
DOM no3Bostsie CTBOPIOBAaTH IIBU/IKI Ta epeKTHBHI BeO-iHTEpdeiicy.

Ant Design - mie 6i6mioTeka KOMIIOHEHTIB IS po3poOKH iHTep(eiiciB KopucTyBada Ha
ocHoBi React. Bona MicTUTh Ha0ip TOTOBUX 10 BUKOPUCTAHHS KOMIIOHEHTIB, TAKUX SIK KHOTIKH,
(hopmu, TaONHIII, MCHIO, MOJIAIHHI BIKHA Ta 1HIII, SIKi IOTIOMAararTh 3HAYHO CIIPOCTUTH MPOIIEC
po3poOku BeO-iHTepdeiicy. bibmoTeka Mae BENMKY KUIBKICTh HANAITYBaHb, IO JO3BOJISE
3MIHIOBATH CTHJII KOMITOHEHTIB 3a TIOTpeOaMH HAIIOTO MPOCKTY.

export default function AntdConfigProvider({ children }: React.PropsWithChildren) <{
return (
<ConfigProvider
theme={{
token: {
colorPrimary: 'B#C92F49"',
borderRadius: 30,
colorBglLayout: '[0O#FFFFFF',
colorLink: 'H#000000°',
colorLinkHover: ' B #C92F49',
colorLinkActive: 'B#D65465"
bs
}}

{children}
</ConfigProvider>
)
}

Pucynoxk 11. [Ipuxmnajn 3minu cTumis
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s peanizanii MmapmpyTusaii Oyo BUKOprcTaHo 010:1i0TeKy react-router, sika J03BOJISE
OIMCATH CTOPIHKH Ta IUIIXH A0 HUX Y BHII React KOMIIOHEHTIB.
const router = createBrowserRouter(
createRoutesFromElements(

<Route path="/" element={<App />}>
<Route index element={<Home />} />
<Route path="1login" element={<Login />} />
<Route path="register" element={<Registration />} />
<Route path="reset-password" element={<NewPassword />} />
<Route path="user-profile" element={<UserProfile />} />
<Route path="wines/:id" element={<WinePage />} />
<Route path="favourites" element={<FavouritesPage />} />
<Route path="wines" element={<Catalog />} />
<Route path="quiz" element={<Quiz />} />

</Route>

Pucynoxk 12. Ipuxnan poytepis

s criinkyBaHHS 3 cepBepoM OyJIo CTBOPEHO CepBic 3 yciMa HeoOXiTHUMHU (PYyHKITISIMU.

OcCKiTbKM Hallla cHUCTeMa MOXKE B3a€EMOMIATH SK 3 aBTOPU30BAaHMM, TaKk 1 3 He
aBTOPU30BAHUM KOPHUCTYBaueM, TO QYHKIII MOAUISIOTHCS HA Ti, IO J0Aal0Th iH(QOopMaIlilo B
3aIHT JI0 cepBepa PO aBTOPU30BAHOTO KOPHCTYBaya ab0 HE JI0JA0Th BiAMOBIIHO.

const getRequestWithoutAuthorization = async (URL: string, config?: AxiosRequestConfig) => {
return axiosClient.get(URL, config).then((response) => response);
I

const getRequest = async (URL: string) => {
return axiosClient

.get(URL, {

headers: {
Authorization: “Bearer ${localStorage.getItem('access')}’,

7

3]

.then((response) => response);

E;

const postRequestWithoutAthorization = async (URL: string, payload: Object) => {
return axiosClient.post(URL, payload).then((response) => response);
F;

const postRequest = async (URL: string, payload: Object) => {
return axiosClient

.post(URL, payload, {

headers: {
Authorization: ‘Bearer ${localStorage.getItem('access')}’,

F

i3}

.then((response) => response);

F;

Pucynoxk 13. Ipuknan GyHKIIT 3 00MEKEHHSAM AOCTYITY JJIsl HEABTOPH30BAaHUX KOPHCTYBAUiB

Hanpuknan, cepBic BUIle BHKOPHCTOBYETHCS Ha CTOPIHINI KAaTalory s OTPHUMAaHHS
iH(pOpMaii mpo BUHA BIAMOBITHO J0 33JaHUX 3HAUYCHb (PIIBTPIB.
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const fetchWines = async (offset: number) => {
setIsLoading(true);
try {
const params = {
offset,
limit,
s ALEeR;
}:

const { data } = await getRequestWithoutAuthorization( /api/wine/ ", {
params,

¥);

return { wines: data.results, count: data.count };
} catch (error) {
if (axios.isAxiosError(error)) {
const err = error as AxiosError<{ detail: string }>;
api.error({

message: (err.response?.data.detail) || 'MNomunka‘,
placement: 'top',
¥);
}
} finally {
setIslLoading(false);

Pucynok 14. Ipuknan ¢yHKii 3 ¢pinbTpaMu

MoskHa 6aunTH, 10 TAKOXK MPUCYTHS 00poOKa MOMUIIOK, SIKIIO BiJMOBIJIi 3 cepBepa He
Oyne abo BoHa OyJie HEraTWBHOIO, TO OyJie MOKa3aHO BiAMOBiJHE MOBIIOMIICHHS 3 OIHCOM
HNOMMJIKH. Y BUIAJKy HO3UTHBHOTO pe3y/IbTaTy BUHA OyayTh 30€pexeHi B CTaH KOMIIOHEHTH i
BiJ0OpakeHi Ha CTOPIHIIL.

return (
<>
{contextHolder}
<Row gutter={[35, 40]} className="wine-list">
{wines.map((wine) => (
<Col key={wine.id} span={8}>
<WineCard
wine={wine}
isFavourite={favourites.map(x => x.id).includes(wine.id)}
reloadFavoyurites={getFavourites}
/>
</Col>
N}
{isLoading ? (
<Col span={24}>
<Row justify="center">
<Spin indicator={<LoadingOutlined style={{ fontSize: 40 }} spin />} />
</Row>
</Col>
) : null}
{(wines.length < count) ? (
<Col span={24}>
<Row align="middle" justify="center">
<Button
type="primary"
size="1large"
style={{ fontSize: '18px"' }}
onClick={loadMore}
>
NokazaTu Ginbue
</Button>
</Row>
</Col>
) : null}
{wines.length === 0 && !isLoading ? (
<div className="no-wines">BuHa He 3HalgeHi</div>
) : null}
</Row>
<>

Pucynok 15. [Ipukmnan KOMIIOHEHTH KaTajuory
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J1st 3pydHOCTI MOIIYKY BHHA HA CTOPIHIN KaTAJIOTy TaKOX OYJI0 BUKOPHUCTAHO 30€KEeHHS
3Ha4YeHb QiTbTPiB B browser local storage. 3a 10MoMOTror0 IIbOT0 MEXaHi3My, SKIIO KOPUCTYBAY
nepeiie Ha iHITy CTOpPIiHKY a0 Mepe3aBaHTaXUTh Ii, TO MOBEPHYBIIUCH HA3aJ HA CTOPIHKY
KaTajory Woro ¢GiabTpu OyIayTh 30€pesKeHi.

export default function uselLocalStorage<T>(initialValue: T, key: string): [T, Dispatch<SetStateAction<T>>] {
const getValue = () => {
const storage = localStorage.getItem(key);

if (storage) {
return JSON.parse(storage);

}

LH

return initialValue;

const [value, setValue] = useState<T>(getValue);

useEffect(() => {
localStorage.setItem(key, JSON.stringify(value));
}, [value, keyl);

return [value, setValue];

Pucynok 16. [puxmnan Buxopuctanss local storage

Hns peamizanii ¢dopm Oyno BuKopucTaHO KoMmmoHeHTy “Form” 3 Ant Design, sika
JIO3BOJISIE 3PYYHO Ta THYYKO KepyBaTH SK cTaHOM (opMH Tak i i BimoOpakeHHsSM Ha BeO-

iHTepdeiici.

return (
<Row align="middle" justify="center" className="content">
<Col span={10}>
<div className="title">ZHiHasnapon</div>
<Form
layout={'vertical'}
form={loginForm}
initialvalues={{ layout: 'vertical' }}
onFinish={changePassword}
onInput={hideAlert}

<Form.Item name="password" rules={TextRules}>
<Input.Password placeholder="lapons" >
</Form.Item>
{lisAlertVisible && (
<Form.Item>
<Button type="primary" size="1large" block htmlType="submit">
3uinutu
</Button>
</Form.Item>
)}
</Form>
{isAlertvisible && (
<div className="response-block">

<Alert
message={errorMessage || ‘'MNapons ycniwHo 3mineHo'}
type={errorMessage ? ‘'error' : 'success'}
showIcon

/>

{!lerrorMessage && (
<Link to="/login">
<Button type="primary" size="1large" block className="1login-btn">
</Button>
</Link>

Pucynok 17. [Ipuxnazn Bukopuctanas Gpopmu
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TECTYBAHHSA

B mpoMy po3aini MM pO3IJISIHEMO pPE3yJNbTaTH TECTYBaHHS, BUKOHAHHUX Ha IPOEKTI.
HaBeneHo aetanbHuil Orisi nporecy TecTyBaHHs, BiJ MIATOTOBKU Ta IJIaHYBaHHS 10 aHAIIZY
pe3yabTatiB. TakoX MU pO3TISTHEMO, SIK OTPHMaHi pe3yIbTaTH BIUIMBAIOTH HAa MPOEKT SIK B
IJIOMY, TaK 1 Ha PiBeHb HOTO MPHIATHOCTI.

ETanm miarotroBku movaBcs 3 MOPIBHSAHHS TEXHOJIOTIH JJISl TECTYBaHHS, SIKi MOXYTb
3a0e3MeYnTH IIOBHOIIIHHE TECTYBaHHS OekeHI-uacTHHU. OCKUTBKH HaIlle api HalMCaHO Ha MOBI
nporpaMmyBaHHs Python, To po3risganuce HacTyNHI BapiaHTH:

1) Unittest — e MomynbpHE TecTyBaHHS s OekeHny Ha Python. Ile crammaprtHa
BOyoBana 0i0mioTeka Python, ToMy mocTym f0 Hel € 3aBx M, 6¢3 BCTAHOBIICHHS JIOAaTKOBHX
nakeTiB. 3a gomomororo Unittest MOXKHA 3aITyCKaTh TECTHU 3 PI3HUMHE 00'€KTaMU 1 TapaMeTpaMmu,
a TaKO>K BU3HAYATH MPOMICH] Ta HETIPONICHI TECTH.

Henoniku: He Mae 30BHIMIHIX 0i0MI0TEK JUIsl aBTOMATH3allii, BIJICYyTHICT aBTOMaTH3AIli1
Ta HEMOXKJIMBICTH 3aIlyCKaTH BC1 TECTH BiJpa3sy, JUIIE 3a JOIOMOTOI0 KOMAHI.

2) Pytest — 1ie monymsipHa 0i0mioTeka TecTyBaHHs s OekeHay Ha Python. Ls 6i6mioTeka
JI03BOJISI€ TUCATH Ta 3aIlyCKaTH TecTH 3 mpocTuM API. Pytest mae GaraTo miariHiB Ta 30BHILIHIX
610mioTex Ans aBTOMATW3allii, IO JO3BOJSE aBTOMATU3yBaTH TeCTU. TakoXX BOHA Mae
BOY/IOBaHi IHCTPYMEHTH JIJ1s1 0OOpOOKH BUKJIIOUEHB Ta 3aBaHTA)KEHb.

Henoniku: motpedye Oinbliie HaNAITYBaHb Ta 3aBAHTAKEHb.

3BaKMBIIIK BCi HEJONIKH Ta Mepesard, Oylo oOpaHO unittest sik OCHOBHUI 1HCTPYMEHT
JUISL TECTYBaHHS.

OCHOBHOIO METOI0 TECTyBaHHs OyJ0 IpONMUCcaTH MOBEIIHKY BIANpAlIOBaHHS api Ta
3adikcyBaTH SKUM YMHOM MAalOTh BifIOyTHCS a00 He BinOyTHcs 3MiHM B 0a3i maHux. Takoxk,
TECTH TPONKCaHi I BIACTIAKOBYBAaHHS PIBHIB MpaB Ta JOCTYIIB JJIsi aBTOPU30BAHUX Ta
HEaBTOPU30BAHUX KOPHUCTYBAUiB.

JlomaTtkoBo OyII0 T0JaHO 3aIyCK TECTiB pH KoxHOMY cTBopeHHI Pull Requestis. Takum
YHHOM 071pa3y (iKCyeThCS UM JaHi 3MiHU HE TIOPYIIYIOTh JIOTiKYy BUKOHAHHS KOJY.

OTmxe, mepeiaeMo A0 JETATBHOTO PO3TJISILy HAlMCaHHSA TecTiB. Byrmo mporecToBaHO
KokeH Moxynb. Jns motpumanns DRY(don’t repeat yourself) mpuHImmy cTBOpeHHS
eK3eMIUIIpIB Kiacy Oysl0o BHHECEHO B OKpEeMHIl (aiin, sSKuil 3HaXOOUTbCS Ha PiBHI 3
KOH(IrypamisiMu Ta HaJAIITYBaHHSIMH OCKESHIIBCHKOI YaCTHHU MPOEKTy. JaHuii aitn MicTUTh
¢yHKIIT, SKi CTBOPIOIOTH €K3EMIUIAP KJIACY 3 SKAMHUCH NeQOITHUMH 3HAYCHHS. 3BUYANHO,
JI0JITAaHO MO>KJIMBICTB 3MIHIOBATH TTapaMeTPH IIPU CTBOPEHHS 00’ €KTY Ha Ti, [0 IEPEIAIOTHCS Y
¢dyskmito npu BUKIUKY. Bei i Gynkmii 3Haxonatecs y daiim sample data functions.py

Ocp mekinbka NpuKIaaiB GyHKIIH 3 boro (haiiiy 3 MOSICHEHHSIM:

1)  ®yHKIIS CTBOPEHHS KOPUCTYBaya.

3a 3aMOBYYBaHHSAM IIPH BUKJIUKY IIi€i QyHKI{ CTBOPIOETHCS KOPUCTYBAY 3 MapaMeTpaMH,
sIK1 BKa3aHi BcepeauHi cnoBHuKa defaults. SIkmo npu Buximky QyHKIIT nepenatn iMeHOBaHi
napamerpy, Hampukian sample user(first name=“Ivan”), To 1 ¢QyHKIisS 3aMiHUTH M’
KOpHCTyBada Ha niepefane. e npuknan GyHKIIl, ska cTBOproe BOymoBaHy B Django MOayIb
KOpHUCTYBaua.
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def sample_user(xxparams) -> get_user_model():

defaults = {
"first_name": "first_name",
"last_name": "last_name",
"username": "username",
"email": "test@test.com",
"password": "testpasswordl23",

"is_active": True,
}
defaults.update(params)

return get_user_model().objects.create_user(xxdefaults)

Pucynok 18. @yHKIIisi CTBOpEHHSI KOPHCTYBay4a JIsl TECTIB
2)  ®yHKIS CTBOPCHHS BUHA.
OcobnuBicTio 1iei QyHKIii, Ha BiMiHY Bijl OMEPEAHBOI, € T€, IO TYT CTBOPIOETHCS

€K3eMIUIAp HaIIO0l KACTOMHOI MOJIeN], SIKa BCepeInHI Ma€ 3B’ sI3KU TUMy 1-to-n.

def sample_wine(brand: Brand, country: Country, *xparams) -> Wine:

defaults = {
"name": "Test wine",
"wine_type": "red",
"sweetness": "sweet",
"image_url": "https://test-image.com",

}
defaults.update(params)

return Wine.objects.create(country=country, brand=brand, **xdefaults)

Pucynok 19. @yHKI1is CTBOpEHHS €K3EMILISIPY MOJIENI 31 3B’ I3KaMu

Ha AO0JaHOMY 306pa>KeHi MOXXHa HO6a‘II/ITI/I, o IJid CTBOPCHHA OAHOT'0 CK3CMIUIAPY
MAarTb JOAATKOBO MECPEAaBAaTUCh CK3CMIIISAPU 3B’ SI3HUX Ta6J'II/II_lI>.

[Tepeiinemo 10 po3risay peanizamii camMux TecTiB. Po3risiHemMo J1Ba BapiaHTH.

1)  TecTtu eHAINOIHTIB, A0 SIKHX MAIOTh AOCTYII YCi KOPUCTYBaYi.

[Ipuknazom TakuxX TECTIB € CTOPIHKA KaTaJlOTy, OCKUIBKM MeperisiiaTH il MOXYyTh BCi.
Byio po3riasHyTO BUNIAAKH, IO CHIMOIHT Ma€ KOPEKTHO BiANPaIibOBYBaTH KOJIM B 0a31 TaHUX
HEeMae BUH, Ta KOJIM B KaTajo3i € BUHA. Takoxk, /e mepeBipka Ha CTBOPEHHS MariHarii.
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class WineListApiViewTest(TestCase):
def setUp(self) -> None:
self.user = sample_user()
self.client = APIClient()
self.client.force_authenticate(self.user)

def test_get_list_of_wines_when_there_is_no_wines(self) -> None:
wines = Wine.objects.all()
serializer = WineSerializer(wines, many=True)
response = self.client.get(WINE_LIST_URL)

self.assertEqual(response.status_code, status.HTTP_200_0K)
self.assertEqual(response.datal"count"], 0)
self.assertEqual(response.datal"results"], serializer.data)

def test_get_list_of_wines_with_wines(self) -> None:
self.country = sample_country()
self.brand = sample_brand()
sample_wine(country=self.country, brand=self.brand)
sample_wine(name="New test wine", country=self.country, brand=self.brand)

wines = Wine.objects.all()
serializer = WineSerializer(wines, many=True)
response = self.client.get(WINE_LIST_URL)

self.assertEqual(response.status_code, status.HTTP_200_0K)
self.assertEqual(response.datal"count"], 2)
self.assertEqual(response.data["results"], serializer.data)

Pucynok 20. TectyBanHs (QyHKIIIOHAITY, SKHI JOCTYITHUH TSI HEABTOPU30BAHUX
KOPHCTYBaYiB

2)  Tecrtu eHANOIHTIB, A0 SKUX MAIOTH JOCTYII JIUIIE aBTOPU30BaHI KOPHUCTYBAYi.

[MpuknagomM TakuX EHIIMOIHTIB € €HINOIHT CTBOpEHHS KoMmeHTapto. KomeHTap Moske
CTBOPIOBATH B HAIiil CHCTEMi BHUKIIOYHO aBTOPMU30BAHMN KOpUCTyBad. ToMmy TyT mOTpiOHO
Oyno cTBOpHTHM 1ABa Kimacu 3 Tectamu. OaWH Kiac, ¢ HEaBTOPU30BAHUI KOPUCTYBad
HaMara€eTbCs CTBOPUTH KOMEHTAp 10 BUHA:

class UnauthenticatedCommentCreationViewSetTests(TestCase):
def setUp(self) -> None:
self.client = APIClient()

def test_auth_required(self) -> None:
self.country = sample_country()
self.brand = sample_brand()
self.wine = sample_wine(country=self.country, brand=self.brand)
response = self.client.post(
wine_comments_create_page_url(self.wine.id), data={"content": "New comment"}

self.assertEqual(response.status_code, status.HTTP_401_UNAUTHORIZED)

Pucynok 21. TectyBaHHs (hyHKITIOHANY, SIKHH AOCTYITHUH JIMIIE JJIsl aBTOPU30BAHUX
KOpHCTYBaYiB
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A TakoxX JPYyruil NMPHKIAJ, ¢ aBTOPU30BAHUIN KOPHCTYBa4 CTBOPIOE KOMEHTAp, 1 BiH
IOAETHC 10 0a3y JaHUX.

class CommentCreateApiViewTest(TestCase):
def setUp(self) -> None:
self.user = sample_user()
self.country = sample_country()
self.brand = sample_brand()
self.wine = sample_wine(country=self.country, brand=self.brand)

self.client = APIClient()
self.client.force_authenticate(self.user)

def test_success_comment_creation(self):
response = self.client.post(
wine_comments_create_page_url(self.wine.id), data={"content": "New comment"}
)
self.assertEqual(response.status_code, status.HTTP_201_CREATED)
self.assertEqual(Comment.objects.count(), 1)

def test_success_comments_creation(self):
response = self.client.post(
wine_comments_create_page_url(self.wine.id), data={"content": "New comment"}
)
response_second = self.client.post(
wine_comments_create_page_url(self.wine.id),
data={"content": "One more comment"},

self.assertEqual(response.status_code, status.HTTP_201_CREATED)
self.assertEqual(response_second.status_code, status.HTTP_201_CREATED)
self.assertEqual(Comment.objects.count(), 2)

Pucynok 22. TectyBanHs (QyHKIIIOHAITY, SKHIA JOCTYITHUH JUTS HEABTOPU30BAHUX
KOPHCTYBaYiB

Ternep moka>keMo 3arajJbHUHN pe3yIbTaTH BUKOHAHHS TECTiB:

(venv) » backend git:(main) x python manage.py test
Found 45 test(s).

Creating test database for alias 'default'...

System check identified some issues:

WARNINGS :

wine_nap.WineOfTheDay.date: (fields.W161) Fixed default value provided

HINT: It seems you set a fixed date / time / datetime value as default for this field. This may not be what you want. If you want to have the current date as default, use "d

jango.utils.timez

e.now

! System check identified 1 issue (@ silenced)

Ran 45 tests in 3.059s

! ok
i Destroying test database for alias 'default'...
! (venv) » backend git:(main) x

Pucynok 23. Pe3ynbraT BUKOHAHHS TECTIB

Otxe, TeCTyBaHHS JIOTIOMAarae 3a0e3Me4nTH OUIbII BHCOKY SIKICTh KOAY NPOEKTY. 3a
JIOTIOMOTOI0 TECTYBaHHS MOJKHA BHSBUTH TOMHJIKH, 3HAaXOIUTH NPOOJIEMH Ta 3pOOHTH
nporpamy Oinblll cTabimbHOI. TakoXX TECTyBaHHS JOMOMAarae BiJICHiKOBYBAaTH SKICTh
nporpaMHoro 3abe3nedeHHs. BiamosiaHo 10 11p0T0, e mporec JonoMarae miIBUIIUTH PiBEHb
JIOBIpH 1 33JI0BOJICHHSI KOPHUCTYBAYiB.
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BUKOPUCTAHHS CUCTEMUA

1. Tlpm mepexomi Ha CaiiT 3a MOCWJIAHHSIM. MOXHa meperisHyTa “Buno mas” abo
npoiitu Tect g migdopy BuHA. 11[06 #ioro 3HaiiTu Tpeba Ha cialiaepi HATUCHYTH HA CTPUIKY
BIIPABO.

& C @& Iteam-wine-map.fly.dev Q1 % » 0 o H

LWINE Katanor Tect Q) Obpave 2

HE MOXELL
OBPATUV BUHO?

Mpoxoab TecT Wob
AiI3HATUCb iKe BUHO
ifeanbHO macyBaTume A0
TBOrO HacTpoto

Mpouitn Tect

https://Iteam-wine-map.fly.dev

Pucynok 24. Cnaiifep 3 ToJIOBHOI CTOPIHKH

2.  Ilpu natuckanni Ha “Kartamor” B mpaBOMy BEpXHBOMY KYTi, BiJKPHBA€ETHCS
CTOpPIHKA KaTaJIoTy , e MO>KHA MeperisiiaTi Ta (piIbTpyBaTH HasiBHI BUHA

& C @ Iteam-wine-map.fly.dev/wines Qe % » 0O d
LWINE Karanor ~ Tecr

HepRone CopTyBaHHs: 3a 3amossysantsm Kpaita BpeHp, ConopicTb
Bine >

Poxese >

Aves del Sur Merlot Xepec Emilio Lustau Fino Jarana Sherry Vallformosa «Freye» Parellada - Muscat

Pucynok 25. Karanor
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3. B psaKy copTyBaHHS , HATUCHYBIIHM Ha CTPUIKY BHH3, MOKHA 00paTH BiIMOBiTHI
mapaMeTpH Ta J0aTH (PiIbTpaliro 3a HUMH.

BpeHa: (
COpTYBaHHS: ) KpaiHa: ( o ‘

e Terra Initia COJ'IOQKICTbZ (
32 3aMOBHYBAHHAM Tpyaia Strozzi )

YropwuHa 2 Ma OproT
Ha3Ba (8id A 10 5) Villa Maria

sl Bico Maccaric Hanisconoake
Ha3sa (8id 5 A0 A) cwa ico Maccario

% Les Grands Chais Haniscyxe
Biacorok ankoronto BenukoGpuTaHia
. Felix Solis Avantis conoake
BiacoToK ankoronw | Asepbaipxan
T - Advini cyxe
ABCTpIA Wato B A

Pucynok 26. 3acrocyBanHs (GiabTpiB

Sk pe3ynpTaT OTpUMaEMO BiA(ITBTPOBaHI 32 TOOAKAHHSIMHU BHHA!

CopTyBaHHs:  Biacorok ankoronio 1 KpaiHa:  Yipaina Bpewn:  Waco Conopgkicte:  oper

bo Gold Brut Shabo Classic Bpior Shabo Grand Reserv

Pucynok 27. Pesynbrar 3acTocyBanHs GilbTpiB

4. Taxkox mij KaTaJoroM MoKHa BiJICOPTYBaTH 3allpOIIOHOBaHI BHHA 32 X KOJILOPOM
5.

c @& Iteam-wine-map.fly.dev/wines Q

R

* ®» 0O

LWINE Karanor  Tect

Karanor Q Mowyk...
Hepeore CopTyBaHHsi: Biacorok ankoronio Kpaina: Ykpaika Bpexp:  Lao
bine >
Poxese % ConopkicTb:
Shabo Semi-Dry Charmat Shabo Gold Brut Shabo Brut Charmat

Pucynok 28. CopTyBaHHS KaTajJory BUH
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6.  HarucHyBmu Ha 0OpaHe BUHO, MOKHA 3 JIETKICTIO TIEpEHTH Ha HOTO CTOPIHKY
=

LWINE (R

G7 Reserva Carmenere

Tunewia  Uepeone
Kpaitia
Perion
Bpenn

Cuakn

Conoaxic

Moepwanns  Pexomenaosano 1o Mitm 3 Konsenim M'scom.

HasgHicTb B MaraauHax

Silpo 18

Vinoua

Winetime 389 rp

0 komexTapis
¥ 0T NPORYKTY KOMeHTaPI siacyTH.

Yeiains, 06 3anMWATH Caif KoMeHTap.

Pucynok 29. JleranpHa cTOpiHKa BHHA
Ha cropiniii onucaHi BayKKBi mapaMeTpy BUHA, a TAKOX I[iHU Ta HASBHICTh B Mara3uHax.

7. € MOXIUMBICTh 3aJMIIATH KOMEHTapi, aje Juid [[bOro Tpeda yBIlTH.
HartucHyBmu Ha mificBiueHe cJIOBO ““YBIHAITE”, MOXKHA MTEPEUTH HA CTOPIHKY 3 BXOJIOM Y
CBilf akkayHT abo0 peecTpariiro.

Yxe 3apeecTpoBaHi? BniepLue Ha canTi?

CrBopHTH aKayHT

Mepesaru:

Yaiitn (=] Moxaveicts sanuwat koweHTapi

Q fonasaru eura ao obparoro
3ays(na) napons

Mocunanus IHWwe

Peccrpaujis Tecr

AsTopuaalis Kararior

Copyright © 2023. All rights reserved. ]

Pucynok 30. ABTopu3airis

Skmo Bu BIICPIIC HaA CaﬁTi, 3allIOBHHUBIIN z[eKiana MMpOCTUX I'IOJ'IiB, MOXXHa HIBHUIAKO
CTBOPUTH aKAYHT
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Karanor  Tect

BnepLue Ha canti?

(: )

Lie none oGoB'A3koBe

B

CTBOPUTH akayHT

Pucynoxk 31. Peecrparis
8.  Skmo * BH BXKE 3apEECTPOBAHI, 3aMOBHUBIIM IOJSI CJICKTPOHHOI MOINTH Ta

MapoJIt0, MOXKHA YBIMTH B CBilf KabiHeT. Y BUNANKY, SKIIO BH 3a0yJH Mapoib, HOTO MOKHA
BIIHOBHUTH 3a JIOTIOMOTO0 €JIEKTPOHHOT MOIITH, HATHCHYBIIHN 320y apoJis”.

A 3abys(na) napone

Pucynok 32. CkupanHs naposito
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9.  Takox BiAKpUBAETHCS MOMKIIMBICTh TOJATH BHHA 10 00paHuX. I IbOT0o MOTPiOHO
HATHCHYTH Ha Ceplie B IPaBOMY BEpPXHbOMY KyTi Ha (poTorpadii BuHa.

LW I N E @ Bwo nonato a0 oBparix X Karanor  Tect ) O6pate 2

YepsoHe

P CopTyBaHHA: 3a 3aMoBuyBaHHAM Kpaita BpeHa:
Bine >
Poxese > ConogkicTb:

Aves del Sur Merlot Xepec Emilio Lustau Fino Jarana Sherry Vallformosa «Freye»

Pucynok 33. lonaBauust Buna 10 “O0paHux BUH”
10. IlepernsiHyTn oOpaHi BMHAa MOXHa Ha cTopiHIi “OO0panHe”. MOocWIaHHS Ha SAKY

3HAaXOAMTHCS B IPAaBOMY BEpXHbOMY KyTi caliTy. Takok L0 CTOPIHKY MOXHa OYHUCTHTH ,
HATUCHYBIIIM KHOIIKY ‘“OYUCTHTH Bce” B IPaBOMY HHKHBOMY KYTi.

LWINE Karanor Tect ) OBpate 2

G7 Reserva Carmenere Aves del Sur Merlot Xepec Em
Jarana

OumcTuTH Bee

Pucynok 34. Cropinka oOpaHUX BUH
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11. Temep Bxe BigKpHTa MOKJIMBICTH JOAaBaTH KOMEHTAPI I1i7] BAHOM

3anuwTe cBill KOMeHTap

BuHO alyxe cnofo6anocs, Okpemuit pecnexkT po3poGHUKam canTy;)
dominok56@gmail.com 2y

12.04.2023, 02:13:28
a

=

BuHo ayxe cnogobanocs, okpemuii pecnekT po3pobHukam canty;)

Pucynok 35. CTBOpeHHs1 KOMEHTapIO 0 BUHA

12.  1Ilo6 3aiitu B ocoOucTuii kabiHeT, a0 HABMAKW BHHMTH 3 BIACHOTO aKayHTY,
JIOCTaTHBO HATHCHYTH HA IKOHKY B IIPaBOMY BEPXHBOMY KYTI.

Q Obpane &

OcobucTui kabiHeT

Buitn

Pucynok 36. Ocobuctuii kabiHeT

13. B ocobuctomMy kabiHETI € JOCTYI JI0 3MiHK OCOOUCTOI iH(OopMaIlii Ta Mapoto

OcobucTuit kabiHeT

OcobucTa iHdopmauis

3MiHUTH

3miHa naponto

3MiHUTH

Pucynok 37. 3mina ocobucToi inpopmarii

IncTpykuis BukopucTanasa 00Ty.
1. TIlpm mepexomi B OOT BHCBiUyeTbcs KHomka “‘start”. HatmcHyBmm ii mokHa
aKTHBI3yBaTH OOTA.
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Lwine bot H
« € Q

No messages here yet...

Pucynoxk 38. 3amyck TenerpaMm-60Ty

2. HarucuyBmm “/help” MoxHa 03HaHOMHUTHCS 3 TpaBUIAMHU OOTY

/help 10.36 am

Lwine - ye 60oT-rpa. Bam Tpeba BiANOBICTU Ha NUTaHHS, AKi
3apae 60T.

SyTb Ui€l rpy — No Ha3Bi BUHa Bragatu 1oro
XapaKTepucTuku (TUn BUHA, CONOAKICTb, KpalHa
NOXOAXKEHHS Ta BiJCOTOK afkorosio). @

Takox B MaeTe nigkasky y Burnagi potorpadii BuHa. @
BapiaHTu Bignosiai:

1) ConoakicTb: cyxe, HamiBCyxe, HaNiBCONOAKE, COMOAKE,
6ptoT

2) Tun BUHa: YepBOHe, 6ine, poxkese

3) KpaiHa: Tpeb6a HanucaTu Ha3By KpalHu 3 SKOT BUHO, Ha
Bally AyMKY

4) BigcoTok ankoronto: Tpe6a HanucaTu BiACOTOK
asIKorosto BUHa 3 Noxubkoto 0.4

yenixie! () @ 10:36 AM

Pucynok 39. Komanaa “/help”

3.  Ilicns mpuBiTaHHs 00OTa, MOXHa HamNpsMy B HOTO TMOBIJOMIICHHI HATUCHYTHU
“/game” , 100 po3moyaTH Ipy.

Lwine bot s
« @ Qs

/start 1011 am

Mpueit!iy

Te6e BiTae Lwine bot. Lle 60T-rpa, AKWo HanucaTtu
KOMaHAy /game MoXHa 3irpaTv y rpy 'Bragan napamerpu
BuUHa Mo Ha3Bsi'. By 3aBXAKN MOXKeTe NepernsHyTM npasmna
3a ponomoroto komaHau /help 10:11 AM

e @ Message
Pucynok 40. [louaTok rpu
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4. B pesynbTari [poro 00T Ha/Jia€ Ha3BY BUHA Ta MMUTAHHS 110 TTApaMETpy.

Hasa BuHa: Castello di Ama Chianti Classico

Brapaiite Tvn BuHa? (Hanpuknag: 4epBoHe) ;.1 av

MponycTuTu NUTaHHA

Pucynoxk 41. [lpuknan nmutaHsas B Tpi

BinnoBigs BapTO HaIpyKyBaTH YKPaiHCHKOIO B TIOJI MTOBITOMJICHHS Ta HaiciaTH 00Ty y
BIJIIOBiAb.

5. TakoX € MOXJIHBICTh NMPOMYCTHUTH II¢ NMUTaHHS ab0 B3ITH Migkasky. B pasy
HATHCKAaHHS “TIPOITYCTUTH MUTAaHHS OOT 3reHepy€e HACTYITHE TTUTAHHS.
6.  SIkmio )k BE XO4eTe B3STH ITiAKa3Ky, BAPTO HATHCHYTH Ha BIAMOBITHE TTOJIE Ta OOT HaJaCTh
BaM ¢ororpadito BuHA. [HIMMX TUTIIB MiIKa30K IPOTATOM TPH HEMAE.

MNMponycTtuty nuTaHHsA

B3saTu nigkasky

Ocb Bam doTo BUHA! 1014 Am Y

Pucynok 42. Iligkaska B rpi

7.  Ilicns BiamoBiAl Ha mWTaHHS, OOT HAAINUIE BaM pe3yldbTaTH Ta 3alpONOHYE
npuadaT Horo B oAHOMY 3 MarazuHiB. [IpaBuiibHI BiMOBiII TaK0X OYyTh BKa3aHi.
8.

Bwv 3apobunu 2/4 6anis.

BuaHo, Wwocb-Takun Npo ue BMHO Bu 3HaeTe, a MOXNBO
npocTo Braganu ¢y Moxnueo Bam 3axo4eTbea
03HaNOMMUTUCH 3 LM BUHOM Kpalle 5 MoxeTe nepeintu
3a NOCUNAHHAM Ta NOAMBUTUCH Y KOMO 3 HaLLUUX NapTHEpIB
noro MoxxHa npupb6aTw: lteam-wine-map.fly.dev

MpaBunbHi Bignosigi: 13.3, cyxe, YkpaiHa, 4epBoHe

Baxaete 3irpatu e pa3?ey 10:13 AM

Pucynok 43. Pesynbrar rpu
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TakoX € MOXKJIUBICTh TNPOJOBXUTH TpaTh a00 3aBEpIIUTH TPy, Uil 1ILOro Tpeba
HATUCHYTH “Tak” 4M “Hi” BiJIMOBITHO.

D®OPMAJIBHA CIIEHUPIKALISI TA BEPUDIKALIS

Crermmdikamiro Oyno Bupimeno po3pobistu Ha MoBi Dafny. [lanmii cocid mepeBipku
IporpaM BKIIIOYAE TIEPEyMOBH Ta MiCITYMOBH, MOBA IiAITPUMYE 3arajibHi KJIACH Ta TUHAMIYHE
BUJIAJICHHS, @ TAKOX € 00’ €KTHBHOIO, ITOCTIIOBHOIO Ta iIMIIEPaTHBHOIO, BOHA YY/I0BO MiIXOAUTH
JUISL HAILIOT CUCTEMH. Y Hallliii CUCTEMH NPHUCYTHS peecTpalisi KopucTyBaua - MoBa Dafny mosxe
Ha CTO BiZICOTKiB Bepu(iKyBaTH 110 YACTUHY KOY.

Hns cnemmdikanii mu BukopuctoByemo knac “User” 3 monsimu email, username Ta
password. Mu BepudikyemMo Bamifamiro JaHux KopucTyBaua. Cama mporpama BKIIOYae
NEePeBipKy Ha YHIKAIbHICTh KOPUCTYBaya, JOBXKHHA MApPOITIO Ta JIOTiHY, Ta BaJliJallito MO TOBOI
azpecu.

class User {
var Email: array<char>;
var Password: array<char>;
var UserName: array<char>;

constructor(email: array<char>, password: array<char>, userName: array<char>) {

this.Email := email;
this.Password := password;
this.UserName := userName;

}
J

}

class WineProgram {
var users: set<User>;

constructor(users: set<User>)
modifies users
{

this.users := users;
1
)

static method IsUnique(user: User, users: set<User>)
returns (r: bool)
{
r := user !in users;
E

method ContainsAt(a: array<char>)
returns (r: bool)
{
var index := 0;
while index < a.Length
invariant 0 <= index <= a.lLength

invariant forall k :: 0 <= k < index ==> a[k] != '@’
{

if a[index] == '@' { return true; }

index := index + 1;
}

Pucynoxk 44. Kitac Bepudikarii
Cawm mporiec Bepudikariii BKItodae B cebe CTBOPEHHS HOBOTO KOPUCTYyBaua Ta MepeBipse

KOPEKTHICTh KOXXHOTO 3 momiB kiacy. Ilicias mepeBipku M J07a€MO BepH(iKOBAHOTO
KOPHUCTYBaya JI0 CIIUCKY.
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method RegisterUser(user: User)
returns (res: bool)
modifies this
{
var unique := IsUnique(user, this.users);
var correctEmail := ContainsAt(user.Email);
var correctPassword := user.Password.Length >= 8;
var correctUsername := user.UserName.Length >= 3;

if (unique || correctPassword || correctUsername) {
return false;

g

this.users := this.users + {user};
res := user in this.users;
return true;

-

Pucynoxk 45. Ipouec Bepudikarii

OTxe, HaM BAAJIOCS YCIIIIHO BepU(iKyBaTH CTBOPEHHSI HOBOI'O KOpUCTyBaua. Bukonatu
BaJIIJIAIiI0 HA KOXKHE IoJie 0a30BOro KJIacy Ta MEePEeKOHATUCS, 110 HALI KOJ| IPALIIOE.

OIINC YIIPABJIIHHSA PO3POBKOIO

[TouaTtkoBuM Oyno pilleHHS BHKOPUCTOBYBAaTH MeTOJONOTiI0 kanban Ta trello ans
BeJICHHsI CIIPUHTIB. ToMy Oyio oOpaHo 1aHy METOJI0JIOTIIO:

- Bizyanizaris nporeciB: kaHOaH Mosrae y BijoOpakeHHi mpoIieciB po3podku abo
BUPOOHUIITBA Ha JOUII 3 KapTKaMH, 10 BigoOpaxaroTh ctajii pooiT. Lle mo3Bonse komanmi
3pO3yMITH, sIKa YaCTHHA POOOTH Bxke 3po0JieHa, siKa Iie MOoTpedye yBarw Ta A€ BHHHKAIOTh
3aTPUMKH.

- KepyBaHHS MiATPUMKOIO SIKOCTi: KaHOAH J0MOMAarae KOMaHJi 30CEPeIUTHCh Ha
TIATPUMII AKOCTI POAYKTY. [le mocsraeThest MIISIXOM BCTAHOBICHHS OOMEXKEHb Ha KUTbKICTh
He3aBepUICHNX poOIT i BUMAarae BiJi KOMaHIH 3aBEPUICHHS OAHI€T pOOOTH, IEPIII Hi>K IIOYNHATH
1HIITY.

- IlocritiHa omrTuMizalis: KaHOaH HO3BOJISIE KOMaHIlI IOCTIMHO BIOCKOHAJIIOBATH
CBOI mporiecH, o0 3MEHIIUTH Yac OUKITY Ta MIABHIIUTH SKiCTh Hpoxaykry. Lle mocsraerbes
IIJISIXOM BHECEHHS 3MiH Y KapTK{ Ha JOIIIi Ta BCTAHOBJICHHS HOBUX OOMEXEHb.

Ane BXe Ha TEpIIOMY TWKHI MM BIIYYJIM 3HAYHI HEJONIKW JIAHOT METOMOJIOTII.
Hampuknan, BHCOKa 3alieHICTh Bij koMmaHau. Kanban 3aiexuTh BiJ] BUCOKO €(PEKTUBHOI
KOMAaHIIH, JUIsl JOCSTHEHHS IiJIe B MeXax BH3HAYEHOTO 4acy, MIO CHOYaTKy OYJOo MEeBHOIO
nepeBaroro, ajie s IMEePIIoro MPOSKTY CTajI0 3aHATO CKIAIHOK YMOBOIO.

Takox, naHa Metojaosorisa norpedye amantarii. Kanban Bumarae Benukoi amanTarii 10
3MiH TPOTSrOM BHUKOHAHHS NpoekTy. OTxe, Micas MEepHIoro CHPUHTY OYJIOo NPHHHSATO
KOJICKTHUBHE PIillICHHS 3MIHUTH METOJIOJIOTiI0 Ha 01kl THYUKY — Scrum. Yomy Oymno npuiHSITO
take pimeHHs? Tomy mo, Ha BigmiHy Big Kanban, skuii € omguiero 3 peamizamiii agile
METO/JIOJIOTi1, METOI0JIOTisl scrum Oinbie POKyCyeThCs Ha aJlanTarlii 10 MoTped KOPUCTYyBaUiB
Ta Gi3Hec-moTped. Takok scrum miIXoIUTh 10 MPOEKTY 5K 0 CUCTEMH, a He K J0 CKIIaJHOTO
nporecy, 1o BiJpizHsie Horo Bix kanban.

Ocb Taki 0COOIMBOCTI SCrum MeTO/I0JIOTii MU BU3HAYHIIH 10 TOTO, SIK II0YAJIH IPAIIOBATH
3a Helo:

- MeTtomomnoris Scrum BUKOPUCTOBYE BiIOIPKOBHIA MiAXif 0 MPOIECy YIPaBIiHHS
HPOEKTOM 3 MOJAIIBIINM aHATI30M Pe3yJIbTaTiB MPOTATOM IIUKIY PO3POOKH.
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- PoGoui mpomecu Scrum 30cepeKyrOTbCss Ha BHPIMICHHI MOCTABICHUX Mepen
KOMaH/JIOIO 33/1a4 Ta 3aBEPILIEHHI IIPOEKTY Y BU3HAYEHHUH CTPOK.

- ['onoBHMI NPUHIUII METOAOJOTIi Scrum - KepyBaHHS MPOEKTOM IOCTYIOBO Ta
KOMAaHJTHO, IO JIO3BOJISIE OiIbII €()eKTUBHO Ta 3pYYHO MPOBOJUTH POOOTY.

- Scrum BHKOPHCTOBYE KOHIICTIIIIIO TIParHeHHs 10 BUPIIIEHHs Mpo0ieM Ta 3aBIaHb
110 MaKCHUMaJIbHO KOPOTKOMY Hacy.

Taxi mepeBaru My BUSIBIIIH T1i]] 9ac pOOOTH B Iiii METOIOJIOTi:

1. 3abe3neuye MOCTIHHUI MPOIIEC MOIMIICHHS.

2. 3abe3neuye peakTUBHE pearyBaHHSA Ha 3MiHM B TIPOCKTI.

3. J1o3Boutst€ BizCITiIKOBYBATH Tepedir poOiT i BiICTEKYBaTH MPOTPEC Ha KOYKHOMY €Tarli.

4. CTUMyIIO€e BiZIBilyBaHHS MOCTIHUX 3yCTpiduell i BCTAHOBJICHHS TIPiOPUTETIB.

5. YHHKae CTBOpEeHHS MacIITaOHUX IUIaHIB 1 JO3BOJIAE BUPIOIYBaTH TPOOJIEMHU 0O
3aBEPILCHHS MTPOCKTY.

6. Hagae MonuBiCTH HaJaBaTH NMPIOPUTETH 3aBJAHHAM Ta AJANTyBaTUCS A0 3MiH Y
pealbHOMY Yaci.

7. 3abe3nedye TO-CHPaBKHROMY IHTErpOBaHy KOMaHAy 1 WIATPUMYE TOCTIHHY
B3a€MOJIIO.

8. 3abe3nedye BUCOKHIA PiBEHB BIAMOBINANIBHOCTI 1 MPO30POCTI.

Scrum meTono0Tisl BKIIFOYAE MiAXiM, SIKMH CIPSIMOBaHMI Ha MOCTiMHE BIOCKOHAJICHHS
pe3yJIbTaTiB TpOIEeCy PO3pOOKH HPOrpaMHOrO 3a0e3MEeueHHs, 3a JONOMOIOI IMOCTIHHOTrO
BUKOPUCTAHHS BEJIHMKOI KIIBKOCTI MUTTEBUX iTepaliid. 3acCHOBaHA Ha MPUHIMIAX aJarnTarii,
KOMaH/IHOT poOOTH, €JJHaHHS Oi3HEeC-MoTped Ta TEXHOJIOTIH Ta peryIapHUX IEMOHCTpAIIisX, SKi
MOCTIHHO peanizyloTh BEJIUKY HMOBIPHICTh yCIiXy MPOEKTY.

JliticHo, 31 3MIHOIO METOJAOJOril, KOMaHJa cTaja NPOAYKTHBHINIE Ta OLIbII
pe3yIbTaTUBHO TPAIFOBATH.

[To HaWOUIBIIE 3 JAHOT TEXHOJIOTII MaJIO BILTMB HA YCHIIIHEC BUKOHAHHS 3aIUIaHOBAHUX
3amad:

- PETYJSIPHICTE KOMAaHJHUX 3ycTpided. Mwu 3Halinmm OajmaHc Ta JIHOUH J0
BHCHOBKY, IO 3YCTpidi TpHYi Ha TIXKACHb NAIOTh MOJJIMBICTh IIBHIKO BHPINIyBaTH BCi
NUTaHHS, CTEXHUTU 3a TPOrpecoM 3anau (YHHKAaTH iX OJIOKYBaHHS Ta HEBHUKOHAHHS) Ta
TUIAaHYBATH 3a/1a4i Ha HACTYITHHUI THKICHB.

- BeJieHHS Beix 3amad B trello. Ile Bi3yamizamiss mporpecy CHPUHTY, IO JA€
MOXJIMBICTh YHUKHYTH HE 3aBEPIICHHS 3aJ]a4 JIO KiHI[S CIIPUHTY. 3a JCKiIbKa JIHIB JO KiHIII
CIIPUHTY MU aHali3yBallH, AKi 3a]ja4i He BUKOHAHI — O0OTOBOPIOBAIY T4 BUPIIITYBaJIH K MOYKHA
BUIIPABUTH JaHy CUTYaIliIo0.

Sk BKe 3a3HAYAJIOCh, BEICHHS 3a7ad BinOyBasoch 3a gormoMoror gomku Trello. Mu
obpamu Trello, ocKiNbKH LI TOTYKHUH 1 3pyIHUI O€3KOIITOBHUI IHCTPYMEHT IS KePYBaHHS
IPOEKTAMH Ta POGOTH 3 KOMAHIOK. MOro THYYKiCTH HO3BOISE BiATBOPIOBATH OYyIb-sKHii
nporec Ta 1. OcoOMUBICTD, Yepe3 Ky MU 00paiy JaHWK IHCTPYMEHT 1ie Te, mo Trello mae
JIOCTYI JI0 PSAAY MAOAATKOBHX (DYHKINH, TaKWX SIK TICPETJIA] aKTHBHOCTI, MOMJIMBICTh
NPUKPITUTIOBATH JOKYMEHTH.

Ocb Takuil BUIIISA Ma€ JOIIKA: 10 KOXKHOI 3a/1a4i Ha3HAUEHO BiIIOBITaIbHY JIIOJHHY Ta
BUKOHABIIIB, TPOMUCAHO IO SKOi YaCTHMHU KOMaHIU 1€ BIITHOCUTHCS (aHANITHKA, IH3aiiH,
(dponTena, 6exkeny abo Bes komansa). [lo 3aBepieHHI0 A0 onuCy 3a/1a4i MU MPHUKPIILITIOBAIH
JIOKYMEHTH, TocuiaHHsl, moscHeHHs abo Pull Request, 106 He 3aryOuTH e came Ta KOJId BOHA
OyJa BUKOHaHA.
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Pucynok 45. Jlomka Trello

ChopuHTH TIaHYBaJMCh HAa TWKICHb. Maibke 3aBXIM BIABaJOCh PO3MOIUINTH
HABAaHTAXXCHHS TaKUM YHMHOM, 1100 MO BUKOHAHHIO CIPUHTY He Oyio 0arato HEBUKOHAHUX
3aga4. Ane i He OyJio Takoro, 0 XTOCh 3 KOMaHIM HE MaB 3aiad. Po3noaimsutick 3amadi
HOPiBHO MIX yCiMa 4JeHaMH KOMaH/IH, B CHIIy HAaBHKIB Ta MOXIIUBOCTEH JIFOIUHH.

[Tz yac po6oTH B KOMaHi Oyiu poOIeMu, SKi BUHUKAIH MPOTITOM CyMiCHOI POOOTH.
Jesiki poOieMHu BHHHMKAIM OJHOPA30BO, alie JEsKi MOBTOPIOBAINCH, ajleé MM IIBUAKO iX
BU3HAYAJIM Ta HAMAraJuch BUMPaBUTH. HaBenemMo npukiiaan Takux CUTYyamii:

- HenoBepuiene njianyBaHHs.

Lle Oymo HaibIIBIIO MPOOIEMOIO, sIKa HalJacTille BUHUKaNa. Bapro 3a3HaunTH, 10
HACJIIIKA HEJOBEPIICHOTO IUIAHyBaHHS MIOpa3y MPOSBISUIMCH Y HOBiM ¢opmi. Hampukman,
3aBeJIMKA KIJIbKICTh 3a/1a4 Ha OJTUH CIIPHHT, 3aBeJIMKa a00 HEJJOCTATHS KUTBKICTh 33/1a4 Ha OJTHY
0c00y, BUKOHAHHS MI00ATLHOT 3a/1a4i 0€3 YITKUX MEXK.

CriocoOu BUpIIIEHHS aHOi TPOOIeMH:

1)  Binbme o3HaHOMIICHHS 3 TEXHIYHUMH HABHYKAMH Ta JIOCBIJIOM KOXHOTO 3 WICHIB
koMmaHu. Po3paxyBaHHS HMOBIPHOCTI YCIIIITHOTO BUKOHAHHS 3a71adi 3 UM (paKTOPOM.

2)  JlerampHe OOTOBOpEHHS 3aJadi HA MOMEHTI ii CTBOPEHHS Ta MpPU3HAYEHHI 11 17
KOpHCTyBaya. SIKIIO BUHUKAIOTH IHTAaHHS IIOJ0 BHUKOHAHHS 3ajgadi, To ii 0OroBOpeHHs
BUHOCHJIOCH Ha KiHELlb A3BIHKY.

3) Po36utTs Benmmkoi 3amaui Ha mig3agadi. lle 3HAYHO MOKpammiIo PO3yMiHHS
IpOrpecy BUKOHAHHS CIIPHHTY.

- BaokyBanHs 3a1au4.

IHOi He3aBepIleHICTh CIPUHTA Oyia JIMIIe 32 paXyHOK THUX 3ajad, SKi 3ajexald Bij
BHKOHAHHS 1HITUX 3a]a4. 37e0UTBIIOrO 1€ CTOCYBANIOCh PI3HUX 3a/1ay, sSIKi OyJIr Ha3HAYCHI TS
Pi3HHX TtOJIeH.

Crioci6 BUpileHHS JaHOi MPoOJieMu: Po3OUTTs MOAIOHMX 3a/1a4 Ha Pi3HI COPUHTH (X0ua
AKIIO JIFOAMHA Oy7ia B 3M031 3po0UTH OOM/IBI 3a/1a4i 32 OJIH CIIPUHT, TO 1€ BBAKAJIOCH OLIBII
OaskxaHWUM BapiaHTOM ) ab0 Ha3zHAYCHHS 3aJIe)KHUX 3aj1a4 JUTsl OJHI€T MOUHY, TOI i/iioMy He
JIOBOJIUTHCS UCKATH, BiH/BOHA POOUTH CBOT 3a71a4i TOCIIIIOBHO.
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- HenocraTHs KiJIBKiCTh KOMYHIKAILii.

3aans yHUKHEHHS JJaHOi 3a/1a4i Oysi0 3po0iieHo "iTkuid rpadik 3 JOCTATHHOIO KiTBKICTIO
J3BiHKIB. TakoXk, JOMOBHIIMCH BECTH MOCTIHHY KOMYHIKAIIiI0 B YaTax, o0 He YeKaTH JA3BiHKA.

Ha maHomMy mpoeKTi MM HaBYWIIKCS CIBIpami Ta poOOTi B KOMaHI, IUIaHyBaHHIO,
KOMYHIKaIlii Ta yrnpaBJIiHHIO 9acOM. MU Maid 3MOTy poOHTH KOMaHIHY poOOTy B OTHOMY
HamnpsMKy, 1100 pa3oM JOCITTH 3aJaHuX IJieH, Ha 10 Oyna CWIbHA MOTHBAIlS Ta
3alliKaBJIeHICTh. TaKoX MH HAaBUWIHCS TEepeaaBaTH iH(OpPMAIi0 B MPOEKTI, JOHOCUTH CBOI
JYMKH Ta KOHTPOJIFOBATH 3aBEPUICHHS OCOOMCTHX 3a/ad, IO B MOJAIBIIOMY CTAJI0 BIAJIHM
3aBEpIICHHSM MPOEKTy. MOYKHA BIEBHEHO CKa3aTH, IO MPOEKT 3aBEPIINBCS B0, OCKUIBKA
KOMaHJa JOCSTJa IOCTaBJICHUX Ha IOYAaTKy Mijie. 3BHYAiHO, 3aJIMIIA€THCS TUTAHHS
MOHETH3aIlii Ta MOJATBIIOT0 PO3BUTKY MPOCKTY.

3 TeXHIYHOI TOYKH 30py, KOKCH YIaCHUK MaB HOBI JTs ce0e 3a1adi, 1o a0 MOXKIIUBICTh
PO3BHBATUCH SK CHEHiaNicT Ta mpodecioHan B meBHiM ramysi. llle Mu orpumanu 3HaHHS Y
BUKOPHUCTaHHI T1I0KUX METOIO0JIOTiH pOo3pOOKH.

BUCHOBKHU

VY Mexax naHoi mabopaTopHoi poOOTH Hallla KOMaH/a BUPILIMIIA 3aMaTHCh CTBOPEHHAM
cuctemn "BuHHa xaprta". B pe3ynbrati CHiNbHUX 3yCHUJIb MU YCIIIIIHO PO3POOMIN BEO-CailT,
3MIACHUIN aHANITUKY, CTBOPHIM TU3aiiH, YHIKAIbHUH TecT Ta Tenerpam-00T. PoboTta Han
IPOEKTOM OyJia HaJA3BUYaHO MPOJYKTUBHOIO Ta LIKaBOIO.

[IpamroBaTi B KoMaHai OyJo ayke 3axorniorode. BimayTTs cmisibHOT BiMOBiIa IBHOCTI
Ta PiBHICTh YYAaCHUKIB CHPHUSIIM YCHIITHOMY BUKOHAHHIO 3aBJaHb Ta BUPIMICHHIO MPOOJIEM.
KoskeH uiieH KOMaHAM BHIC CBill BKJIaJ|, JOTIOMAraloyu iHIINUM Y pa3i HeoOXigHocTi. Mu 6arato
YOMY HaBUMJIMCh, PO3BUBAIOYM HABUYKHU CIIIJIKYBAaHHS, OpraHizallii Ta yrpaBiHHA IPOEKTaMU.

[Mpamrotoun HaJ TMPOEKTOM, MH HAaBYIINCH TPAIOBATH 3 TAKHUMH TEXHOJOTISIMH, SIK
Django, Django REST framework, React, Ant Design, Figma ta Trello. BukopucToByroun i
TEXHOJIOTi1, MU 3MOTJIM CTBOPUTH CYYaCHUH, e()EKTUBHUHN Ta IPpUBAOIMBHIA BEO-CailT.

Hamra komaHz1a 3 TOpIiCTIO MOKE BIA3HAYUTH YCIIXHU MPOSKTY. MU OTpHMaIH MTO3UTHBHI
BIATYKH BiJl YHIBEPCUTETCHKHIX BHKJI/JaviB Ta CTyAeHTIB. CTBOpEHHII HAMHU Telerpam-00T Ta
VHIKQJIBHUA TECT JOTOMAararTh KOPHCTyBayaM 3HAWTH HAWOLIBII MiAXOMAN[I BUHA Ta
JI3HATHCH I[IKaBy iHPOPMAIIIO PO HUX.

[Mpamrotoun Haa MPOSKTOM, MH 3HAYHO PO3IIMPHIIA CBOI HAaBUYKU Ta 3HAHHS B PI3HUX
cepax nporpamyBaHHs Ta po3poOku. Ock JCsKi 3 HUX:

1. Po3poOka BeO-caiiTy: MU mokpamwim cBoi HaBU4kH podotu 3 Django Ta Django
REST framework, 110 103B0sini10 HaM CTBOPUTH MaclITabOBaHy Ta BUCOKOIPOIYKTUBHY BeO-
wiatopmy.

2. Frontend-po3po6xa: mu BuBumim React ra Ant Design, 1110 103BOJTHIIO HAM CTBOPUTH
e(eKTHBHUI Ta aJlaNTHBHUH iHTEp]elic KoprcTyBayJa.

3. Au3aiin: Mu omanyBanu poboty 3 Figma, sike JOMOMOTIJIO HAM CTBOPHTH €CTETHYHHNA
Ta MpUBaOIMBUI TU3aiiH BeO-CalTy.

4. YnpasiliHHS MPOEKTAMM: MU HaBYWINCH e(peKTHBHO BuKOopucToBYBaTH Trello mms
opranizarii poOoTH, CTEKEHHS 3a POTPECOM Ta CITUIKYBAaHHS B KOMaH/II.

5. Po3poOka TesnerpamM-60Ta: MU HaBYIINCH CTBOPIOBATH Ta IHTETPYBATH TEJErpaM-
00Ta, SIKMil ToroMarae KOpucTyBadaM y BHOOpi BHHA Ta Haja€e iHQOPMAIIIIO PO HUX.

[Ipoekt "Kapra BUH" cTaB BaXJIMBUM JIOCBIJIOM JJIsl HAIIOi KOMaHAd. Mu oTpumanu
rapHuif 70CBiZi y poOOOTI 3 HOBMMHU TEXHOJOTISIMM Ta pPO3LUIMPUIM CBOi HABUYKHU Y
nporpamyBaHHi Ta nu3aiiHi. L[elf mpoekT JOoBiB, MO CHITLHUMH 3YCHIUISIMH Ta BiAMOBITHUM
HiIX00M 10 poOOTHM MOXHA MAOCATTH 4YyIOBUX pe3yibTaTiB. MU nHIIaeMocs CBOIMHU
JOCSATHEHHSIMU Ta CIIO/IBAEMOCS Ha MOJAJIbIIE BUKOPUCTAHHS 3700yTHX 3HaHb Ta HABUYOK Y
MalOyTHIX MPOEKTaX.
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17. Vinnie. MoGinpaul Aoaatok. Pexum moctymy: https://vinnie.app/
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CUCTEMA YIPABJIHHA MOPT®OJII0 KOMIAHIA "OPTIMUM
PORTFOLIO"

Anna Anekceenko, Onexcanop Jluxonyo, bozoan Ozopoouiii, Bonooumup Qyukanos,
Jmumpo Illabanos, Maxcum FQokin, Hixima Opnsax , SIpocnae Ilpuxoodsko

CKOPOYEHHS TA YMOBHI IIO3HAYEHHSA
JInst CIIpoIIeHHsT YUTAaHHS 1 pO3YMIHHS TaHOTO JOKYMEHTa OyIyTh BUKOPHUCTOBYBATHCS
HaBelleHI HiKk4e abpeBiaTypu ab0 CKOPOYEHHS, SIKI MOXYTh CTOCYBATHCS K TEXHIYHHX
MOMEHTIB, TaK 1 MO3HAYCHHS IEPCOH a00 TEPMIHiB.
Tabmus 1. AGpeBiaTypu Ta CKOPOYCHHS

Ne 3/m Tepmin AbpesiaTypu, Komenrap
CKOpPOYeHHS
1 3apeecTpoBaHuii / KOpHCTYBay -
He3apeecTpOBaHUI KOpUCTyBay
2 baza mannx BI -
3 TexHiune 3aBIaHHs T3 -
4 AJIMiHICTPaTOp CHCTEMH Anminictparop | Ocoba abo rpyna oci, mio
TIOBHICTIO 03HAWOMJIEHI 3
(YHKITIOHAIBEHOIO TA TPOTPaMHO-
arnapaTHoOIO CTPYKTYPOIO
IPOrpaMHOro MPOAYKTY i
KOHTPOJIOIOTH KOPEKTHICTB ii
BUKOPHUCTaHHS
5 XMapHi 00unCIIeHHS XMmapa CyKymnHiCTb cepBiciB, 0 HAIAIOTh
JOCTYI 10 BUKOPUCTaHHS
oOaiHaHHsI HAa BUMOTY Ta
aJIMIHICTPYIOTh YIIPaBJIiHHS
HaJJaHUMH pecypcamu
6 CepBepHa 4aCTHHA NPOEKTY Bbexenn -
7 KopucryBanpkuii inTepdeiic Ul -
8 Ul yacTuHa NpOEKTY DpoHTEHA -
9 Cucrema KepyBaHHs 0azamMu CKbJ -
JaHUX
10 Google Cloud Platform GCP -
11 Integrated development IDE -
environment
12 IIporpamuuii mpoaykt Cucrema -
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BCTYII

Mera i 3aBaanHsi po6oru. Crucrema ymnpaBiiHHS mopTdonio xkommanid “Optimum
Portfolio” (manmi — mporpamMHuiA MPOIYKT) PO3POOISETHCS SIK KOMIUIEKCHE DIIICHHS IS
opraHizamii TPOEKTIB KOMIIAHI B MOPTQOTIO, SKUMH MOXHA IUIMTHCS 3a JOIOMOTOIO
nocwianb. [ TOCATHEHHS 11i€1 METH TIOCTAaBIICHO TaKi 3aBIaHHS.

- [IpoananizyBat iCHyIOUi 3aCTOCYHKH Ui OIJIsLy MOPT(ONiO KOMMaHIA Ta
BU3HAYNTH (DYHKITIOHAJ, SKOTO HE BUCTAYa€ OUIBIIIIN KITBKOCTI KOPUCTYBAYiB.

- OO6partu 3aco0H Ta IHCTPYMEHTH PO3POOKH 3aCTOCYHKY.

- Crpo€eKTyBaTH apXiTEKTYpy 3aCTOCYHKY, CXeMy 0a3H IaHWX, IUIaH TECTYBaHHS Ta
Bepudikarii.

- Po3pobuTn kopucTyBanpkuil iHTepdeiic Ta Au3aliH MPOAYKTY.

- Po3pobutu cepep Juist 00OpoOKH 3aMUTIB KITIEHTA.

- JlocmimuT MeToIu 3aIyCcKy KIIiEHTa Ta CepBepa y XMapHOMY CEpEIOBHIII.

AKTyansHicTs mpoekrty. Ilin yac momryky KommaHii, IO 3MOXe 3aJOBOJBHUTH
KOHKPETHI 0i3Hec MOoTpeOH, KOPUCTYBadi 000B’I3KOBO OTJIAJAIOTH MOPTQOIi0 KOMIaHil, o0
BIIEBHUTHUCS B iX ekcrepTusi. OCHOBHUMH KPUTEPiIMU BHOOPY MiAPSTHUKA € KiIbKICTh Ta
AKICTh BUKOHAHMX B MEBHIH 00JIACTI MPOEKTIB, Bi/IMOBI1NATILHICTh Ta HAIIHHICTh KOMIIAHI{, iTKe
CIIiTyBaHHS yMOBaM KOHTPAKTy. AKTYaJIbHICTb IIPOEKTY IOJISTAE B HA/IAHHI CHCTEMAaTU30BaHOT
wiathopmu Juis €(hEeKTUBHOTO CTBOPEHHS Ta HaJaHHS JOCTYMY 10 MOpT(OIio KOMIaHii, a
TaKOX MOXIMBOCTI TONIYKY KOMIMAaHIi YW PO3pOOJICHWX HHMH TPOEKTIB 32 OOpPaHUMHU
o0jacTIMH eKCIEepTU3W UM TeXHoJorisMu. Bepudikaiis kommnaniii ajgMmiHicTpaTopiMHu Ta
HasIBHICTh BiJTYKiB Ha MIaT¢opmMi JoroMarae KOpucTyBayam OyTH BICBHEHUMH Y HAAIHHOCTI
HiJIpAIHNKA, a e()eKTUBHUUHN TMOIIYK Ta MIBU/IKAa KOMYHIKaIlisl EKOHOMHTb CYTTEBY JIOJIIO Yacy
KOPHUCTYBaviB.

Metonu pocaimkeHHsi. OCHOBHMMH METOJOMaMH JIOCTIDKEHHS €  pO3poOKa
NpOTrPaMHOTO TPOAYKTY, aHali3 Ta TOPIBHAHHSA 3aCTOCYHKIB, HIO MICTATh NOIIOHMIA
(yHKIIOHAJ, BUBYCHHS JTOKYMEHTAIlii BUKOPUCTAHUX TEXHOJIOTIH.

Hini i 3aBnamns. [ochmiauTy mpuHOMI poOOTH CUCTEM YHpaBIiHHA TOPTHOIIo
KOMITaHi#, iIMIZIEMEHTYBAaTH BJIACHE PIIIEHHS, IO BUPINIY€e OUTBIIICTh HEMOJIKIB ICHYIOUHX
CHCTEM, TOTJIMOWTH 3HAHHS 3 TEXHOJIOTIH pO3pOOKHM, TECTyBaHHSA Ta BepUQiKalil KIi€HT-
CEpBEPHUX 3aCTOCYHKIB, a TAK0OK 37J00YTH JOCBIJ] pOOOTH HAJ MMPOEKTOM B KOMAH/II.

AHAJII3 ICHYIOUUX HA PUHKY PILIEHb

Komannoro Oyio nmpoaHaizoBaHO HACTYITHI KOHKYPEHTHI PilICHHS:

- Crunchbase - mnardopma, sika Hajgae iHQOpMaIio NPoO KOMIMaHii, crapramn,
1HBECTOpiB Ta iHIIMX TPaBI[iB HA PUHKY. BoHa MicTuTh naHi mpo ¢iHaHCYBaHHS, HOBHHH,
NPOIYKTH Ta TEXHOJIOTii KOMIIaHil, a TaKOK MPO KOHTAKTHI JaHi MpeICTaBHUKIB KOMIAHIH.
Crunchbase mae Benuky 0a3y JaHHX, SIKa OHOBITIOETHCS IIIOICHHO.

- CB Insights - matdopma, sika 30Mpae maHi Ipo crapTand, iHBECTHIIIi, PUHKOBI
TPEH/HM Ta iHIIi aCTIEKTH TEXHOJIOTIYHOT eKoCcHCTeMU. BoHa Hajjae iHCAWTH TIPO Te, AKi KOMITaHi1
OTPUMYIOTh IHBECTHIIi, SIKI TEXHOJIOTII Ta Oi3Hec-Mozaeni mepe0yBaloTh y TPEHII, a TaKOK
JlorioMarae 3HaXOAMTH MOTCHIIIHHUX KITIEHTIB Ta TApTHEPIB.

- PitchBook - mnatdopma, sika Hajgae naHi Ta iHCAUTH MPO MPUBATHI KOMMaHIi Ta
PUHOK iHBecTHIii. BoHa MicTHUTh iH(pOpMaIiro po GpiHaHCYBaHHS, YTOIU, YMOBH YTOJ Ta HIII
aCTeKTH NpuBaTHUX KoMmmaHii. PitchBook Takox Hajgae iHCTpyMEHTH /sl TIOIIYKY Ta aHallizy
KOMIIaHiH.

- SimilarWeb - mnardopma, sika Hajgae naHi mpo Tpadik Ta BUKOPUCTaHHS BeO-
CalTiB Ta MOOUTPHMX JOJaTKiB. BoHa pomoMarae po3ymiTH, sIKi CaWTH Ta JOJaTKU
BUKOPHUCTOBYIOTh KOHKYPEHTH, SKi KaHAJIM MapKeTHHTY HAiOuIbIl e(eKTHBHI Ta SK MOXHA
MOKPAIIUTH CBiii BeO-caliT Ta MOOIIbHE TOAATOK.
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BHCHOBKM CTOCOBHO KOXHOT'O MPOAYKTY MOXHA MiJICYMyBaTH y BUIVIA1 TabmuLi 2.

Tabmuist 2. AHani3 KOHKYPEHTIB Ha PUHKY

|Hp0)1yKT IlepeBaru [Hexomixu

Crunchbase - Benuka 06a3a gaHux 1po - Bucoka Bapricte muaTHOI Bepcii
KOMIIaHii, 110  OHOBIIOETHCA 1aTGopMmu;
[II0/ICHHO; - He BCi nani joctynHi B 0€3KOIITOBHIH
- HasBaicte API Ta iHTerpamis 3 Bepcii;
IHIIUMU CUCTEMaMU; - Iarepdeiic Moxe OyTu He Iyxke
3a pe3ysbTaTaMu aHaji3y nepesar 3py4YHUM JJIs1 KOPUCTYBAUiB;
Oyino pospobiieno API cepsepa 3 3a pesynbraraMu aHaiily HEAONIKIB
MO>KITHBICTIO T01aJIBIIIOTO MpOAyKTy Oylo po3pobiieHo  Oijbin
Ha/iaHHS Ty OIIYHOTO JOCTYMY. Bpyunuit UX cuctemu.

CB Insights - Jlani npo craprany, iHBecTHuii Ta | Bucoka BapricTh miIaTtHOi  Bepcii
[PMHKOBI TpEHIH, IO IONOMAraroTh [IIaT(GOpMH;
3pO3yMITH TEXHOJIOT1UHY ekocucreMy; |- Iurepdelic moxe OyTH CKIagHUM s
- Indopmarnis mnpo MOTEHIINHHUX [HOBAUKiB;
KJIIEHTIB Ta APTHEPIB; - He Bci gani moctynmHi B OE3KOIITOBHIHN
- Jlerkwii AoCTynm A0 aHaNITHYHUX [Bepcil;
3BITIB Ta IHCAMNTIB,

PitchBook - Hdani mpo mpuBatHi kommanii ta |- Cucrema Qinprpamii Moxe OyTH
[PUHOK 1HBECTHIIIH; CKJIa/THOTO JIJISl KOPUCTYBAYiB;
- Jlerkwii moctyn no iHpopmamii mpo |- OOMexkeHi faHi (B pi3HUX BEPCIfX).
yrOJM Ta YMOBU (piHAHCYBaHHS; - He3Buuaiitnuid, cknaHuii inTepdeiic;
- Iactpymentn pans momyky Ta [3a pe3ynpTaraMu aHalizy HENOJIKiB OyJio
aHai3y KOMIIaHiii; CIIPOEKTOBAHO cucTeMy (imbTpamii 3

(hoKycOM Ha 3py4HICTh KOPUCTYBaya.

SimilarWeb - Janmi mpo Tpagik Ta |- OOMEKeHI MOXIMBOCTI aHami3y
BUKOPUCTaHHS ~ BeO-CalTIB  Ta  [COI[iaIbHUX MEpEeX Ta IHIIMX KaHAIB
MOO1ILHMX JI0JIaTKIB; MapKETHHTY;
- Jlonomarae 3po3yMiTH IOBelliIHKy |- Bucoka BapricTe IuIatHOi  Bepcii
KOHKYPEHTIB Ta iXHIO CTparerito  [miaTdopmu;
MapKETHHTY; - HenoctatHbo AeranbHa iHpopMalis npo
- IMligTpumka OarathboX MOB Ta  |iesKi BeO-CaliTy;
reorpadiyHuX perioHiB;

OI'JIS1JI BAKOPUCTAHUX TEXHOJIOI'TH

Python. lle iHTepnperoBaHa MOBa NpOTrpaMyBaHHs 3arajbHOrO IMPU3HAYCHHS, SKa
3a3BUYail BUKOPHCTOBYETHCS JUIS IIUPOKOTO CIIEKTPY 3aBAaHb MPOTPaMyBaHHS, TaKHX SIK
po3poOKka BeO-I0AaTKIB, HAYKOBHX OOYHCIICHb, IITyYHOTO IiHTEJEKTY Ta 0araThOX IHIIUX.
Python mae nmpocTHii CHHTaKCHC, 1110 POOUTH HOTO JISTKUM JJIsl BABYCHHS, 1 0arato cTaHJapTHUX
0ibmioTek, MO cnpoiyTh po3podky mporpam [1]. Takoxk, Python mae Benuky croinmbHOTY
PO3pOOHUKIB, SIKa aKTHBHO IPAIOE€ HAJl MOKPAIIEHHSIM MOBH Ta PO3pOOKOI0 HOBUX 0i0Ii0oTEK
Ta ppeiimBopkiB. MoBa Python Oyna oOpana koMaH 1010 Yepe3 JIETKiCTh OCBOEHHS Ta PO3BUHEH]
(hpeiiMBOpKH 7151 CTBOPEHHSI Be0-3aCTOCYHKIB, JOCTYITHI /IS Ii€1 MOBH.

Flask e minimanicTuaauM (GpeiAMBOPKOM ISl pO3poOKH BeO-10aTKiB Ha MoBi Python.
Flask namae 6azoBuii HaOip QyHKIIH IS CTBOPEHHS BeO-10/1aTKiB, TAKUX SK MapIIpyTH3ALlis
URL-anpec, poborta 3 ¢opmamu, KepyBaHHS cecisimu Ta iHm [2]. OpeldAMBOpK T03BOJISIE
PO3pOOHHKAM BUTEHO PO3MOPSAIKATHCS apXITEKTYPOIO CBOTO TOJIATKY, IO Aa€ OLIbITY CBOOOTY
B po3po0Oiii. 3a 3amMoBuyBaHHsAM Flask He Hakamae xopcTKUX OOMEXeHb Ha BHOip 0i0mioTeK

85



Ta 1HCTPYMEHTIB, 110 BUKOPUCTOBYIOTHCS B IPOEKTIi, 110 03BOJISIE PO3POOHUKAM J10JaTKiB
BUOpaTH HaWKpauuii HaOip iHCTPYMEHTIB Juisi cBOiX motpeb. Flask mMae Benuky cminbHOTY
PO3pOOHHUKIB Ta OaraTo JOKyMEHTaIlii, [0 CIPOIILY€E pO3poOKy Ta MATPUMKY JonaTkiB. Flask
Oyno oOpaHO dYepe3 MiHIMAIICTHUHICTh (PEHMBOPKY, JIETKE HAJAIITYBaHHS JIOKAJIHLHOTO
OTOYEHHS IS pO3POOKH Ta MIBUIKICTH OCBOECHHS.

JavaScript - 1ie ckpunToBa MoBa MporpaMyBaHHsI, 10 BAKOPHCTOBYETHCS IS PO3POOKH
BeO-70MaTKIB Ta B3aemomii 3 BeO-cTopiHKamu. JavaScript Mo)ke BHKOPHCTOBYBATHCS IS
JMHAMIYHOI 3MiHU BMICTY Be0O-CTOPIHKH, BaJlifamii popM, aACHHXPOHHUX 3aIUTIB JI0 CEpBepa Ta
Oararo iHmoro. JavaScript Mo)Xe BUKOPUCTOBYBATHUCS SIK HAa CTOPOHI KITI€HTA, TaK i HA CTOPOHI
cepepa. JavaScript € OmHIEIO 3 HAWMOIIMPEHIIMX MOB MPOTpaMyBaHHSA, SKa Ma€ BEJIHKY
CHUTBHOTY PO3pOOHMKIB Ta Oararo pi3HOMaHITHHUX 0i0JioTeK Ta (HpelMBOpPKIB, IO 3HAYHO
CIIPOIIYIOTh PO3pPOOKY BeO-10AaTKIB [3]. BibimicTh CydacHUX BEO-CTOPIHOK BUKOPHCTOBYIOTh
JavaScript 1 quHAMIYHOT 3MiHM BMICTY Ta B3a€MOJIi1 3 KopuctyBadeM. MoBy JavaScript Oyio
o0paHO 4Yepe3 MOMYJSAPHICTh i BUKOPHCTAHHS Ha IPOEKTAX, a TAaKOXK HASABHICTb BEIHMKOI
KUTBKOCTI pedMBOPKIB /7S iIMIIIEMEHTAIli] KOPUCTYBAILKOTO iHTEp(EHCy.

React - ie 6i6miotexa JavaScript, 1110 BAKOPUCTOBYETHCS JIJ1s1 PO3POOKH KOPUCTYBAIILKHX
inTepdeiicie. React 3a0e3nedye cnpomeHuid miaxXi/l 40 CTBOPEHHS BeO-10AaTKIB, 10 JO3BOJISE
pO3pOOHMKAaM 30CEpEeIUTUCS HAa CTBOPEHHI KOPUCTYBallbKMX iHTepdeiiciB 0e3 BeNUKOi
KIJIBKOCTI JI0IaTKOBOTO KOJAy. React mpaiioe 3 KOMIIOHEHTaMH, fKi € HE3aJIeHKHUMH 1
NEepEeBUKOPUCTOBYBaHUMHU Ookamu iHTepdeiicy [4]. KoMnoHeHTH 103BOJSAIOTH PO3pOOHUKAM
CTBOPIOBATH CKJIaJHi iHTepdelicu 3 mpocTux 0JIoKiB. React Takok BUKOPUCTOBYE BipTyanbHUMA
DOM s onTtumizarii pob6oTH 3 BEO-CTOPIHKOIO, IO J03BOJISIE BUKOHYBATH MiHIMAlIbHY
KUTbKICTh 3MiH Ha CTODIHII TpH OHOBJICHHI iHTep(deiicy. React mae Benmuwky crinbHOTY
PO3pOOHHKIB Ta 6araTo 610Ti0TeK Ta PPEeHMBOPKIB, 5K CIIPOIITYIOTH PO3pOOKY BEO-I0AaTKIB HA
0a3i React. React Tako 9acTO BHUKOPHCTOBYETHCS B MOEAHAHHI 3 IHIIMMH TEXHOJOTiSIMHU,
takuMu K Redux, ans kepyBaHHA cTaHOM nomaTtky, abo React Native, mis po3poOku
MOOLIBHUX TOIATKIB.

Google Cloud Platform - e xmapHa miardopma, 110 Haga€ pi3HOMaHITHI CEPBICH IS
30epiraHHsl JaHUX, OOYMCIICHb, MAalIMHHOTO HaBuaHHA Ta iHmoro. Google Cloud Platform
HaJla€e po3poOHMKAM MOXKIIMBICTH BHKOPHUCTOBYBATH MOTYXKHI IHCTPYMEHTH Ta CEpBICH, HE
noTpeOyIoYr BEIMKUX BHUTPAT HA IHQPACTPYKTypy Ta oOcimyroByBaHHs [5]. /o ocHOBHHX
cepiciB Google Cloud Platform namexars 30epiranHs maHux B 0OJacHI Mepexi, aHami3
JaHWX, 00pOOKa JaHUX y pealbHOMY Yaci, MallMHHE HaBYaHHA, BIpTyaJlbHI MAIlMHH, CEPBICH
koHTeiHepiB Ta iHmI. Google Cloud Platform no3Bonsie po3poOHHMKAM CTBOPIOBATH
MaclITaboBaHi TOAATKH, SIKi MOXKYTh OyTH BUKOPHCTaHI Y BETUKOMY 00CsI31 KOPUCTYBaviB Ta
BHCOKO 3aBaHTaxeHHX cepenoumiax. Google Cloud Platform Takox Hamae mmHpPOKi
MOYKJIMBOCTI JUTs1 iHTeTparii 3 inmmMu cepBicamu Google, Takumu sik Google Analytics, Google
Maps, Google Drive ta inmri. Po3pooankn MmoxyTs BukopuctoByBatu Google Cloud Platform
SK U1 MyONIIYHMX, TaK 1 JUId MPUBATHUX XMAapHHUX CEPBICIB, IO TO3BOJISIE HAJAIITYBaTH
CepeIOBHUINE PO3POOKH 3a MOTPeOaMU MPOEKTY.

Pytest Ta Unittest - me OiOmioTexku Ui TecTyBaHHS koay Ha Python. Oowmasa
IHCTPYMEHTH IO03BOJIAIOTH MHCATH TECTH, SKi aBTOMATUYHO BHKOHYIOTHCS Ta TIEPEBIPSIOTH
NpaBWIBHICTH poOoTH (yHKHiid Ta MeTomiB [6]. Pytest € OLIBII MPOCTUM Ta JIETKHM Y
BUKOpDHUCTaHHI, B TOH dYac fK unittest Hajae OUIbLIE MOXJIMBOCTEH Ul PO3LIUPEHHS
(yHKITIOHATTLHOCTI TECTIB.

Postman - 1ie iHcTpyMeHT Ju1g TecTyBanHs AP, sikuil 103BOMIsiE TECTYBATH Ta MEPEBIpATH
poOoTy BeO-CepRiCiB, IUISIXOM CTBOpPEHHS 3anuTiB 10 APl Ta oTpuMaHHSs BiATOBiZCH B pi3HUX
tdopmarax, Takux sk JSON, XML ta ixmi. [7] Postman no3Bosisic aBTOMaTHU3yBaTH TECTH Ta
3a0e3neuye MOXJIMBOCTI MOHITOPHHTY Ta aHami3y BiamoBigeid APIL. Postman Oyno oGpaHo
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Yyepe3 MOKJIMBICTh CTBOPEHHS KOJICKIIIH 3aIUTiB, IKUMUA MOKHA JUTUTUCS B MEXaX KOMaH/H,
1110 3HAYHO TMPHIIBHILIYE CIUIBHY PO3POOKY MPOAYKTY.

app.diagrams.net - 1ie 6e3KOMITOBHUI BeO-IHCTPYMEHT JIJIsl CTBOPEHHS Pi3HOMaHITHUX
Jiarpam, Takux sIK OJIOK-CXEMH, JliarpaMu IMOTOKIB, JiarpamMu 0a3 manux Ta iHmi. [8] Ilei
IHCTpYMEHT JO03BOJISI€ INBUIKO CTBOPIOBATH Ta peaaryBaTH mdiarpamMu y BeO-Opaysepi,
30epiraTu iX y XMapi Ta eKCIOpTyBaTH y pi3Hi popMaT (aiiiiB.

Figma - e BeO-iHCTpYMEHT [UIs1 TU3aifHy iHTepQeiiciB KOPHCTYBaYiB Ta CIUILHOT pOOOTH
HaJ mpoekTamu. Llel 1HCTPYMEHT M03BOJISIE CTBOPIOBATH MAaKETH BeO-CalTiB Ta MOOUTRHHX
JOJaTKiB, penaryBatu rpadiudi eneMeHT ta pobutn aHimamito [9]. Figma Hagae MoxnmmBoCTi
CHUTFHOT pOOOTH HaJI IPOEKTaMH B peajbHOMY Yaci, IO T03BOJISIE KOMAH/I1 JIETKO CIUIKYBAaTUCh
Ta KOOPIUHYBATH CBOIO pOOOTY. [HCTPYMEHT TaK0K Ma€ MOXKIIMBOCTI JJIsl €KCTIOPTY MPOECKTIB
y pi3Hi ¢dopmaru, Taki sk PNG, SVG, PDF, a takox MOXIUBICTH iHTerpamii 3 iHIITNMH
IHCTpYMEHTaMH pO3pOOKH.

Trello - e oHmaiH-IHCTPYMEHT A1 KEpYBaHHS NPOEKTaMH Ta OpraHizaiii poOoumx
nporieciB [ 10]. Trello 6a3yeThcst Ha KOHIIETIIIT IOIOK, SIK1 MICTSITh KAPTOUKH 3 3aBJaHHIMH 200
i71esIMH, SIKi MOXKYTh OYTH PO3MOAiICHI MK KOPUCTYBauyaMU Ta OpPraHi3oBaHi 3a KaTeropisiMmu
a0o crarycamu. KopuctyBadi MOKyTh CTBOPIOBATH AOIIKHU IS Oy 1b-IKOT pOOOTH, BKIIIOUAIOUN
NPOEKTHI YNpaBIJIiHHSA, TEXHIUYHY MIATPUMKY, BEJACHHS CIUCKY 3aBlaHb, IUIAHYBaHHS MOIH,
tomo. KokHa kapTouka Mae CBilf 3aroJIOBOK, OMHC, MPUKPIIICH] (ailiu, MITKH, TEPMiHH Ta
KOMEHTAapi, IO J03BOJISIE PO3POOHMKAM Ta IHIIWUM CHiBpOOITHUKAM Oa4uTH TMOBHUH OIMHUC
3aBIaHHs Ta BCix #oro arpuOytiB. Trello no3Boisie cTBOproBaTH Ta KepyBaTH KOMaHIAaMH,
JI0JIaBaTH CIMiBPOOITHUKIB IO JOIIOK Ta KapTOUYOK, 3a0e3meuyroun 3py4dHHid iHTepdeiic ams
crinkyBanHs Ta cruiBnpaiii. Takox Trello iHTerpyeThes 3 IHIIMMH MOMYJSIPHUMU CEpBicaMH,
takumu sk Google Drive, Dropbox, Slack, GitHub Tta ixmi, mo m03BoJis€ PO3MIMPIOBATH
(YHKIIOHATBHICTH 1HCTPYMEHTY Ta 3a0e3ledyyBaTH HOTO iHTErpaiiio 3 iHIMMH POOOYNMHU
nporecamu.

NMPU3HAYEHHS I HIJII CTBOPEHHS CUCTEMHU

I[Ipu3HavyeHHsl cUCTEeMM: YIIPABIiHHA MOPT(OIIO KOMIAHIKA € aBTOMATH3AaIlis IPOIecy
opranizaiii MpOEKTiB KOMITaHii B MOPT(OITio, MO A€ MOXKIUBICTD IUTHTUCS MPOEKTAMH 3a
JIOTIOMOTOF0 TIOCHJIaHb, MOKITUBICTB TeperIsAay iH(popMaIlii mpo KoMIaHii, o y’xe iCHyIOTh Ha
PHMHKY, IXHIX eKcriepTH3 i TexHoJoriil. Pobora nmependadae:

- aHaJi3 METOJIIB, METOJIUK 1 MOJICIJICH, 10 3aCTOCOBYIOThCS IS PO3B’I3aHHS 3a/1a4
CTBOpPEHHS BeOCANTIB

- aHai3 HassBHUX MPOTPaAMHHUX MPOAYKTIiB B ranys3i

- IPOEKTYBAHHS Ta MPOrPaMHy peati3allilo CHCTEMU

- anpoOariro cuctemu “Optimum Portfolio”

Iis1i cTBOpeHHs cucTeMu

Cuctema ynpaBiiHHSA TOPT(OITIO KOMIIaHii CTBOPIOETHCS 3 METOIO:

- 3abe3neueHHs 300py, oOpoOKM Ta aHamizy iHpopmamii Tpo TEXHONOTIl s
NPOEKTYBAHHS peaizaiii BeO cucreM

- opraizamii TpOEKTIB KOMIaHii B mMOpPTQOTI0, SKAMH MOKHA IUTHTHUCS 3a
JIOTIOMOTOFO TTOCHJIaHb

- MOYKJIMBOCTI TPOAHANI3yBaTH ICHYIOUI TMPOAYKTH HAa PHUHKY, BPaxOBYIOUH iXHi
nepeBaru Ta HeJIoJiKHU, PU pO3pOOIll CHCTEMU

Takox cucteMa mpu3HadeHa JUIs OUTbIT 3pyYHOT KOMYHIKaIii MK KOpPUCTyBadaMHu Ta
KOMIMAaHisIMH, IO MpejAcTaBieHl Ha calTi. binbmr getanpHMid omuc (QYHKIIOHATY CHCTEMHU
300pa)XeHO Ha PUCYHKY 1.
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Pucynok 1. Use-case giarpama cuctemMu

Bumoru 10 cucteMu B Lijiomy

Bumoru g0 crpykrypn Ta pynkuionyBanus cucremu. Cucrema “Optimum Portfolio”
NOBHHHA 3a0€3MeuyBaTH peaizallilo OCHOBHUX 3aBJaHb:

- CTBOPEHHS HOBUX KOMIIaHiil KOpUCTyBadaMu

- CTBOpPEHHS HOBHX MPOEKTIB, TPYIYBaHHS MIPOEKTIB y MOPTHOITIO

- NONTYK KOMITaHiH, SIKi 3apeecTpoBaHi Ha CalTi

- CHIIUJIKYBaHHSI KOPUCTYBadiB 3 MPEJCTaBHUKAMH KOMITaHii

Mosa cuctemu. OCHOBHa MOBa CUCTEMH — aHTJICHKA.

Bumoru a0 cruwiaicruunoro odgopmienHss Cucremu. Crmmictuane odopMiteHHS
CucreMu Mae BIMOBIAATH JU3aifH-MaKeTy, MOTOKCHOr0 3 KEPIBHUKOM 3aMOBHHKA depe3
KEPiBHHUKA MPOEKTY Ta pO3pOOICHOT0 3 BUKOPUCTAHHAM 3aCTOCYHKY Figma.

Bumoru o rpadgiunoro amusaiiny Cucremm. CrcremMa Mae OyTH 3py4HOIO Y
BUKOpPHUCTaHHI Juia KopuctyBada, Ul mMae OyTH amanTHBHUM i KOPEKTHO BimoOpakaTucsi Ha
eKpaHax pizHOro posMipy. [loBHHEH BHKOPHCTOBYBATHCS MIHIMATICTHYHUNA H3aiiH,
KOMITOHEHTH (TaKi K KHOIIKH, CIUTMBAIOYi BiKHA Ta TEKCTOBI MOJIT) TOBUHHI MaTH OJWH CTHIIb
Ta HE CUIILHO BiJIPi3HATHCS 32 PO3MipaMH.

B Cucremi nependadaeTbcst BUIIIUTHA HACTYIHI (PYHKIIIOHATBHI MiICUCTEMHU:

- aAMiHiCTpaTHBHA, TpHU3HAueHa JyUId MIATBEPUKEHHS JaHUX  KOMIIaHii,
MOJKJIMBOCTI 0OMEKyBaTH AOCTYII /U1l KOMIaHii Ta KOPUCTYBauiB, 3MIHIOBATH iX JlaHi

- KOPHCTYBay4a, IpU3HaueHa /i poOOTH 31 CTBOPEHHSAM Ta MiATPUMKOIO BIACHUX
KOMIMaHi# Ta iXHiX TopTQoIio
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Bumoru 10 pyHKUii, siki BAKOHYIOTBHCSI CHCTEMOI0
Higcucrema aaminicTparopa.
Tabmuns 3. Tepenik dyHKIIN, 3a1a49a 010 MiAJIATAIOTh ABTOMATH3AI]

DyHKIis 3amaua

PenaryBanns ta BumanenHs iHdopMalii mpo KOPHUCTyBadiB
CUCTEMHU

KepyBatu pob6oToro

. ®dopMmyBaHHA Ta Bi3yami3aiis 3BiTiB NP0 KOPHCTYBadiB
KOPHCTYBa4iB CUCTEMHU

CHUCTEMHU

MoxnuBicTh 00MEXyBaTH AOCTYI 10 CAlTy KOPUCTyBayaM

IIpoBenennst Bepudikaii TaHUX MPO KOMIIAHIIO

Pob6ota 3 3anmuramu

Po3rmsin ckapr Ha KOpUCTYBadiB / KOMITaHi1

Iincucrema kopucryBaua

Ta6muma 4. [lepenik QyHKIIHN, 3a/1a9 MO MiUIATAI0TH aBTOMATH3AII |

DyHKIis 3agaua

BBenenns ingopmarii mpo cede

Peectpartis OHoBNeHHS peecTpaltii

Bunanenns indopmarii mpo cebe

CTBOpEeHHs Ta peJlaryBaHHs CTOPIHKU BJIACHOI KOMIIaHiT

CrtBOpeHHs Ta . N
pelAryBAHHSA AHAX TPO CTBOpEHHS Ta pefaryBaHHs MPOEKTIB BIACHOI KOMMIaHI1

BIacHy KOMIIaHIIO | CropeHHst Ta pefaryBaHHs MOPTQOIIio BIACHOT KOMITaHil
3apeecTPOBAHUMHU - - —
KOPHCTYBauYaMH MO)KJ'II/I]'SICTB BECTH CITUIKYBaHHS 3 KOPHUCTYyBa4aMH BiJ| iMeHi
KOMITaHii
MoxXnuBiCTh [NepernsHyTH CBOT iCHYIOU1 YaTH
CIUJIKYBATUCS 3 1HIIUMHU .
[Tovaty HOBUIT YaT 3 KOPUCTYBAYaAMHU
KOpPHCTYBayaMH 3a
JIOTIOMOTOI0 YaTy MOXIIMBICTh HANICATH MPEJICTABHUKY KOMIaHii

Cucremni Bumoru. bpaysepu: CalT MOBHHEH KOPEKTHO BiOOpa’kaTHCS B iHTEPHET-
Opaysepax MS Internet Explorer 5.5 i Bumie, Mozilla 1.7 i Bumie, Opera 7.54 i Bume, Google
Chrome 99.0 i Bume, Safari 14.1 i Bume. Ha goBinbHI HEKOPEKTHI Aii KOpUCTyBaya, OB’ sI3aHi
3 BBEJICHHSIM HEBIPHUX JaHUX, HE 3alIOBHEHHSIM 00OB’S3KOBHX TOJIB BBEJCHHS B (hopmax Ta
1HIII, SIKI MOKYTh OyTH OOpOOJIeHI CHCTEMOIO, TEHEPYIOThHCS BiAMOBIIHI MOBITOMIICHHS TIPO
HNOMUJIKH aHIIIHCBKOI0 MOBOIO, B MEKaX 3arajbHOro Ju3aiiHy caiiTa.

Onepaniiina cucrema: Windows 10 i Bute.

Jxepenom nanux juis CucteMu oBuHHA OyTH iHpOpMariiiHa cuctema PostgreSQL.

THO®OPMAIIMHE 3ABE3IEYEHHS

JloriyHa cTpykTypa 0a3u 1aHux

[Tig yac po3poOKku BUKOpHCTOBYBasiach 0aza nanux PostgreSQL. Ha pucynky 2 HaBeneHo
JIeTalbHy cXeMy 0a3u JaHuX. Y TaOmuIi 5 omMcaHO OCHOBHI TaOmwWIl Ta iX MpHU3HAYEHHS B
cucTeMi.
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W
o o
Pucynoxk 2. Cxema 6a3u ganux
Tabmuns 5. [ToBHUI niepenik TabIUITb.
Homep Tabauns Onmnc

1 User Tabnuis s 30epexenHs iHGpopmailii Mpo KOPUCTyBayiB

2 Company Tabnuis nns 36epexxenns iHGopmaiii mpo Kommnaxii

3 Industry Tabnurs nnst 30epexenns iHpopmaiii mpo iHAYyCTpil

4 Technology TaGmus st 30epexenHs iHpopMalii mpo TEXHOIOTl

5 Project Tabnuis ns 36epekeHHs iHQopMallii MPo MPOEKTH

6 Set Tabmurs ans 30epexeHns iHGpopmarii mpo HabopH
NPOEKTIB, 5IKI Oy/ie TOKa3yBaTH KOMITaHis

7 SetTokens TaGmuus st 30epexenns iHpopmarii Ipo TOKeH
noctyna URL

8 Chat Tabmurs s 36epexkenns iHGopmaiii mpo vat

9 Message Tabmuus s 30epexerHs iHpopmalii Ipo MOBiTOMIICHHS]

10 CompanyFeedback | Taomuis ais 30epexeHns iHpopmariii mpo ¢igdex
KOMITaHii

11 CompanyReport Tabmuns nns 36epexeHns iHGopMallii mpo ckapru Ha
KOMIIaHii

12 UserReport Tabmurs s 30epexeHHs iHGOopMaIii Mpo CKapru Ha
KOPHUCTYBayiB

13 Attachment Tabmuis s 36epexeHns iHGopmaiii Mpo BKIAJACHHS

Omnuc Ta0auIbL
VY HacTyNmHUX TaOJIMIIX TPUBEACHO OIMKC JaHUX Y KOXKHIHN 3 TaOJIUIIb.
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Taomaums 6. Tadmuia User

ATpudyT Tun Onuc
id bigint Inentudikatop Kopuctypaya
first name varchar(100) | Im’s kopucTyBaua
last name varchar(100) | Ilpi3Bume xopuctyBaua
email varchar(100) | Azpeca eneKTpOHHOI MOIITH KOPUCTyBaya
phone number varchar(50) Howmep Tenedony
password varchar(100) | 3axemoBaHuii Tapob KOPUCTYBaYa
ava_url varchar(2048) | Ilocunanus Ha opuriHaibHe (OTO KOPUCTyBaya
mini_ava url | varchar(2048) | INocwranus Ha 06podaIeHe HOTO KOpPUCTYBAUA
MaJICHBKUX PO3MIipiB
is_staff bool [Ipanopetip, 1110 BU3HAYAE YU € KOPUCTYBad
aJIMiHICTPATOPOM
is_blocked bool [Ipanoperp, 1110 BU3HAYAE, YN 3a0JIOKOBAHUN JTAHUIHA
KOPUCTYBay
date joined datetime JlaTa peectpariii kopuctyBaya Ha ruiatgopmi
Tabmuus 7. Tabmus Company
ATpuOyT Tun Onuc
id bigint InenTudikarop kommnanii
name varchar(100) HazBa xommaHii
email varchar(100) Anpeca eIeKTpOHHOI OMITH KOMITaHi1
address varchar(100) Anpeca ronoBHOro oicy KoMmanii
phome mumber varchar(50) Tenedon xommanii
employees num bigint KinbKkicTh mpaiiiBHUKIB
logo url varchar(2048) | TlocunanHs Ha OpUTiIHATBHUIA JTOTOTUTT KOMIaHi1
mini_logo url varchar(2048) | [locunanHs Ha 00pOOICHUI TOTOTUIT KOMITaHIi
MaJICHBKUX PO3MIipiB
location varchar(100) 3arajibHa JIOKaIlisl KOMITaHii
description text Onwic koMIaHii
is_blocked bool IIpamopetnib, 110 BU3HAYA€ 4r 3a0J10KOBaHA KOMITaHis
is_verified bool [Ipamopetnp, 1110 BU3HAYa€ 4 KOMIaHis BepudikoBana
aJMiHICTpaTOpaMH
date created datetime Jlata cTBOpEHHS KOMMaHii
Tabmuus 8. Tabmuus Industry
ATpudbyT Tun Onuc
id bigint Inentudikarop inmycrpii
name varchar(100) | Hasa inmyctpii
Tabmuns 9. Tabnvns Technology
ATpuOyT Tun Onuc
id bigint Inentudikarop TexHomorii
name varchar(100) | HasBa texnomorii
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Tabmuis 10. Tabmuns Project

ATpHOYT Tun Onuc
id bigint Inentudikatop npoexty
title varchar(100) Hasa npoekty
url varchar(100) [TocnanHs Ha CTOPIHKY 3 OIHCOM MPOEKTY
description text Onuc npoekTy
logo url varchar(2048) [locunanHs Ha OpUTTHAJIIEHUHN JIOTOTHIT IPOEKTY
company _id bigint InenTudikarop Kommanii, 10 K01 HAJICKHUTH TPOEKT
Tabmung 11. Tabnung Set
ATpuOyT Tun Onuc
id bigint Inentudikarop noprdoiio
company id bigint InenTudikarop KoMmaHii, 0 € BIaACHUKOM NOPT(HOITio
name varchar(100) Hasga moprgomio
Tabmuus 12. Tabmuus SetTokens
ATpHOYT Tun Onuc
id bigint Inentudikatop TokeHy
toket varchar(100) | Token, 3a SkuM MOKHA OTPUMATH JOCTYII A0 TOPTQOITi0
Tabmmus 13. Tabmus Chat
ATpubyT Tun Onuc
id bigint Inentudikarop yary
chat name varchar(100) Ha3spa uaty
Tabnuns 14. Tabnung Message
ATpudbyT Tun Onuc
id bigint Inentudikatop moBigoMICHHS
chat id bigint InenTudikarop gaTy, 10 IKOTO HAJIEKUTH MOBITOMIICHHS
message text TexkcT NoBiIOMIICHHS
user_id bigint InenTudikatop KopucTyBaya, 110 € aBTOPOM OB JOMIICHHS
date datetime | /laTa BiampaBKH MOBIIOMJICHHS
Tabmuns 15. Tabmunsg CompanyFeedback
ATpudbyTt Tun Onuc
id bigint InenTudikarop BiATYKY
feedback text TekcT BiATYKY
user_id bigint Inentudikarop KopucTyBaya, 1110 HAJICIaB BiITYK
company id bigint InenTudikarop KommaHii, Mpo sIKy HaJIICIaHO BIATYK
date created datetime JlaTa cTBOpeHHS BIATYKY
Ta6mung 16. Tabmus CompanyReport
ATpuOyT Tun Onuc
id bigint Inentudikarop ckapru
report message text TeKCT 3 ONUCOM CKapru
user_id User InenTudikatop KOpuCTyBaya, 1110 € aBTOPOM CKapru
company id Company | Imenrudikarop xommanii, Ha SKy HaIiHILIa CKapra
date created datetime JlaTa cTBOpeHHs ckapru
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Ta6mmng 17. Tabmuns UserReport

ATpubyTt Tun Onuc
id bigint InenTudikarop ckapru
report message text TeKCT 3 ONKUCOM CKapru
plaintiff User InenTudikarop KoprucTyBaya, M0 € ABTOPOM CKapTH
reported_user User Inentudikarop KopucTyBaua, Ha sIKOTo OyJI0 CTBOPEHO
cKapry
date created datetime | /lara cTBOpeHHS ckapru
Tabmuug 18. Tabnuus Attachment
ATpubyT Tun Onuc
id bigint Inentudikarop
link varchar(2048) | Ilocunanns Ha daiin
extension varchar(100) | Posmmupenns dainy
PEAJIIBAIIIAA CUCTEMHU

Iarepdeiic kopuctyBaua BeO-caiiTy cioyatky OyB moOymoBaHuiil 3a nonoMororo Figma,
nicist yoro OyB peanizoBaHuil y Koai ppoHTeHay. PPOHTEH YaCTHHA 10JaTKy BUKOPUCTOBYE
UI framework minx HazBoto React. [lns ympaBniHHS cTaHOM Be0-T0IATKY 1 BIAIPaBKH 3aIUTiB
JI0 cepBepy Oylio BUKOpUCcTaHO naTTepH Redux Ta 6i6miorexa Redux-Saga.

Bekenn yactuHa cucremu BuKopucToBye (hpeiiMmBopk Flask i 6i0mioTexy s B3aeMoii 3
BJ1 SQLAIchemy. Ha pucynky 3 mpukiazai nMpoaeMOHCTPOBaHHN CHIIOIHT IJIsi CTBOPSHHS
KoMmaHii. [HII eHANOIHTH TporpamMu MoOyAoBaHI aHaioriuHo. Jlyis MoOyIoBH cepBepy
BukopucroByBaiucs kouseHuii REST API, a nist mepenadi JaHux BUKOPUCTOBYBABCS (opmar

JSON.

bp = Blueprint("companies"”, __name__, url_prefix="/companies")

@bp.route("", methods=["POST"])

@token_required

def create_company(user):
data = request.get_json()
name = datal'name']

email = datal

‘email’]

address = datal'address']

phone_number
employees_num

description =

company = Company(name=name, email=email,

data['phoneNumber']

= datal'employeesNum']
location = datal['location']
data['description’]

address=address, phone_number=phone_number,

employees_num=employees_num, location=location,

description=description,

db.session.add(company)
db.session.commit()

response = company.get_info()

return jsonify(response)

user_id=user.id)

Pucynok 3. EHAMOIHT CTBOpEHHS KOMMIaHii
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TECTYBAHHSA

Hanpsim po3po6xn. bexkenn yactuna nofatky Oynia MpoTecTOBaHA 3 BUKOPHUCTAHHIM
MO (IKOBAHOTO METOIY CEH/BIYA.

OOrpynTyBanHsi BHOOpPY MeTonoJjorii TecryBanHsi. KirouoBuMu (akTropamu IpH
BHOOPI METOIOJIOTIi TECTYBaHHS CIYTYBaJId Mipa Mapaieii3My Ta MOKIIMBICTh SKHANIIIBUIIIE
novyaty 30upaTé MOIy’i i ckeneTHi Bepcii mporpamu. CrioyaTKy sIK KaHAHIAT PO3TJIISIaBCs
METO/I BEJIIMKOTO CTPUOKA, aJKe BiH Ma€ BHCOKHH CTYIIHb MapaielizMy, IO I03BOJIWIO O
yJacCHHKaM TIPAIIOBATH HAJ MOAYJISMH OKPEMO, a B KiHIIl MPOEKTY PO3MOYATH IHTETPAILIIO.
[IpoTe mepeniko10t0 Uik BUKOPUCTAHHS TaHOTO METO/IY CTaJIO CIIOBUIEHEHHS 301pKH MOJTYJIiB
JI0 MOMEHTY TOTOBHOCTI BCiX KOMITOHEHTIB mporpamu. Yepes e 0yio o6pano MoaudikoBaHuit
METOJT CeHJBIYa. Byno po3riasHYyTO OCHOBHI HEJONIKH JaHOTO METOMy: HEOOXiJIHICTh
HaNMCaHHA SK JpaiBepiB, Tak 1 3ariIylIOK, a TaKOX JENI0 YCKJIaJHCHa MOXIHUBICTh
I1aHyBaHH:. JlaHi He0IIKK He MEePEeIIKOKaNH IUIaHy pO3pOOKH MPOEKTY, a TAKOK TO3BOJISIIH
OTpUMATH HOBI 3HAHHA B TECTyBaHHI, TOMY MoJudikoBaHUI MeTon ceHjaBiua OyIo
3aTBEPIKEHO.

Pe3ysbTaTH TECTyBaHHSA

Jlns mpoBe/IeHHs TecTyBaHHS OyJI0 HaIMCaHO 3alIyLIKU Ta JpaiiBepu. byno ctBopeHo
unit, inTerpamiitai Ta end to end Tectu. J{ns TecTyBanHs Oyn0 BUKOpPHCTAaHO 0i0IiOTEKyY pytest.
s xoHpirypauii craHy mporpamu nepej KOXHHUM TECTOM CTBOproBaiacs TuMuyacoBa bJl 6e3
JTAaHHX, HAJIAIITOBYBAJINCS 3MIHHI OTOUEHHS 1 CTBOPIOBABCS OKPEMUM €K3eMIUIApP 10JaTKYy.

Ha Pucynky 6.3.1 naBegenmii npuknag end to end TecTyBaHHS (YHKIIOHATY
aZIMiHICTpaTOpa /Ui AOCTYIy A0 KommaHii. [licns cTBOpEeHHS TeCTOBUX AaHUX y 0a3i 1aHuX 10
cepsepy Bimnpasiserbest HTTP 3amut. BinmoBige cepBepa CIHiBCTaBISETHCS 3 OUiKyBaHOIO,
Takox nepeipseTbes cratryc HTTP Biamosiai cepepa - Bin mae 6ytu 200.

[rmi end to end Tectn moOyHoOBaHi aHATIOTIYHO.

SIKIIO 3aIyCTUTH TECTH, MOOAYMMO 3BIT TpeacTaBieHnid Ha Pucynky 6.3.2. 3 pucyHky
BHJTHO, 1110 BC1 HAsIBHI TECTH MPOXOJIATH YCITIITHO.
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def test_all_companies(test_client, app):

*TVEN E nlico an ronfinured for sctinn
GIVEN ¢ LasK application confiqured for testing
YHEN he " Sadmin/comnnnie ' nong c ror o ad FRET)
WHEN the '/admin/companies' page 1S requested (GET)
THEA ~horl ) re c Tc r 171

IHEN checKk The response 1S valid

__insert_companies_to_db__(app)

response = test_client.get("/admin/companies")

assert response.status_code == 200

response_data = json.loads(response.data.decode("utf-8"))
assert len(response_data["companies"]) == 4

def test_banned_companies(test_client, app):

RTVEN Elnck annlicatinn confinured for ct+inn
oLVEN LasK application confiqured for testing

NUEN h ' q raomnnniec?etntiicec=hnnned' nane e ranligc A (PET)
WHEN the ac ompanies?’statuses=banned’' page 1s requested (GET)
THEM\ ~herl } o e i¢ rl

HEN check the response 1s valid

__insert_companies_to_db__(app)

response = test_client.get("/admin/companies?statuses=banned")
assert response.status_code == 200

response_data = json.loads(response.data.decode("utf-8"))
assert len(response_data["companies"]) == 2

Pucynoxk 4. End to end Tectu ¢pyHKIiOHATY AT TOCTYITY 1O KOMITaHii

test session starts ===

platform win32 -- Python 3.9.2, pytest-7.2.2, pluggy-1.6.6
rootdir: C:\Users\dmitriy\PycharmProjects\backend
collected 21 items

tests\functional\test_admin_companies.py ...
tests\functional\test_admin_requests.py ....
tests\functional\test_admin_users.py ......
tests\functional\test_projects.py ...
tests\functional\test_users.py ....
tests\unit\test_models.py .

PucyHok 5. Pe3ynbTaT BUKOHAHHS TECTIiB

BUKOPUCTAHHSA CUCTEMHU

Ilpu mepexoai Ha CTapTOBY CTOPIHKY CalWTy KOpPHCTyBau OauuTb ONUC OCHOBHOTO
(yHKIIOHaly 3aCTOCYHKY, a TaK0)X OCHOBHI KHOIKH JUISi ITOYAaTKy POOOTH 3 3aCTOCYHKOM.
Kopucrysau moxxe obpaTtu cTopinku Bxomy (Sign in), peectpamii (Sign up) abo cTOpiHKY 3
nomrykoM kommanit (Companies).
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I ] l Optimum Portfolio Companies  Signin @

Share your company’s projects

Showcase your best creations with just one click. Generate customized
portfolios depending on users needs

- }
Spend your time efficiently 3\(
Fill in the data once and reuse it multiple times to .
rAamnnca Aiffarant eate Vaii manana uaiir nraiacte e Y/ - A

Pucynok 6. CrapToBa cTOpiHKa 3aCTOCYHKY

[Ilo6 oTpuMaTH JOCTYm IO OCHOBHOrO (YHKIIOHAay KOpPHCTYBad4 ITIOBHHEH
3apeecTpyBaTucs Ha caidTi. be3 peectpauii kopucTyBadyeBi HaIa€THCSI MOKIIUBICTD MEPETIIIaTH
KOMIIaHii Ta MPOEKTH, ajleé CTBOPEHHS BJIACHHX KOMIIaHii, a TaKOXX HANHMCAHHS NPHBATHUX
TIOBIIOMJICHDb Oy/Ie HETOCTYITHHUM.

Jns peectpanii Ha mepiniii cTOpiHIi MOTPiOHO BKa3aTHW BalifiHy aApecy MOIITOBOL
CKPUHBKH Ta Maposib (Mae OyTH He KOPOTIIMM 32 6 CUMBOIIIB, MiCTUTH B COO1 BEITUKY Ta Majy
nitepu, dpy 1 crieniaabHU CUMBOII).

l @ l Optimum Portfolio Companies

= )
=

Already have an account?

Pucynok 7. Ctopinka peectpallii KopucTyBayda
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Ha macrymuiii cropinmi peectpamii morpiOHo Oyae BBecTH iM’s, Tpi3BHIIE, HOMEpP
TenedoHy, a TAKOXK 32 OKaHHAM 1H(POPMAITiI0 PO KOPUCTYBaya.

l @ l Optimum Portfolio Companies

\ P

Already have an account? Sign ir

____________________________comwee____________________
Pucynok 8. JIpyra cropinka peectpairii

SAxuro Bci mostst OyJiv KOPEKTHO 3aMOBHEH], TO OyJle CTBOPEHO KopHcTyBaya. [Hakie Oyae
BHCBITJICHA TIOMHJIKA 3 TIOSICHEHHIMH.

BukopucroByroun email Ta mapons, mo Oy BKaszaHi IpH peecTpalii, MOXKHA YBIHTH B
0coOUCTHIA 00TIKOBHUI 3aIKC TPH MOIATBIIOMY BUKOPUCTAHHI CalTy.

l [ ] l Optimum Portfolio Companies

Do not have an account? Sig

Pucynok 9. CtopiHka JIOTiHy KOPUCTyBava
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[Ipu ycnimmHil peectparii abo BXoi KOpUCTyBad Oyze MepeHanpaBlIeHUd HA TOJOBHY
CTOpiHKy caliTy (pucyHok 10), ne OymyTh BimoOpa)kaTHCS TMOCHJIAHHS Ha OCHOBHI CTOPIHKH
caitry: gatu (Chats), nomryk npoektiB (Projects), kepyBanust komnanismu (Own Companies)
Ta momryk kommnaii (Search Companies).

Ha cropinmi momryky KoMmaHidi KOPHUCTyBad MOXKE 3HAWTH MOTpPiOHY KOMMaHifo 3a il
Ha3BOI0 a00 3HAWTH CIMCOK KOMIIaHi#, BKa3aBIIN MOTPIOHY HOMY 1HIYCTPit0 a00 TEXHOJIOTIIO.

I @ l Optimum Portfolio

Chats

Respond 1o user req

Administration Companies _._

7
Search Companies
y,

et =
et

Projects Own Companies

for INSpration of CONtact companies for det FOUD COMPINY " hate thee

ru Optimum Portfolio

Industries

0O0OoOooo

Media
Healthcare
Automotive
Finances

Al

Operating Systems

Technologies

0O0oooo

C+
Java
Python
NET
React

Pucynok 10. I'onoBHa cTOpiHKa KOPHUCTYBaya

Administration Companies &

<

Bl o
)

ﬁ
J

Google Inc.

Status: Verified
Industries: Al, Operating Systems
Technologies: Python, C++

Google LLC (Google), a subsidiary of Alphabet Inc, is a provider of search and advertising services on the internet.
The company focuses on various business areas such as advertising, search, platforms and operating systems, and
enterprise and hardware products.

Microsoft

Status: Verified
Industries: -
Technologies:

Microsoft Corporation is an American multinational technology corporation headquartered in Redmond,
Washington. Microsoft's best-known software products are the Windows line of operating systems, the Microsoft
Office suite, and the Internet Explorer and Edge web browsers.

Pucynoxk 11. Ctopinka kommnaHii

Sxio koprcTyBad HATUCHE HAa KapTKY OJHIET 13 KOMMAaHiH, sIKi 3apeecTpoBaHi B CHCTEMI,
TO BiH OMHMHUTKLCSA Ha CTOpiHII KommaHii. [Ipu moTpedi MoXKHA TEperissHyTH CTBOPEHI II€I0
KOMIIAHI€I0 TPOEKTH a00 CKOHTAKTyBaTW 3 NPEJACTABHUKOM KOMIIaHii 3a JIOMOMOTO0
BHYTPIITHBOTO YaTy (PUCYHOK 12).

Ha cTopinmi wary, 300paxeHiii Ha pucyHKY 13 KOpHCTyBad 3MOXKE HaIUCaTH
KopHcTyBauy abo mpeACcTaBHUKY KOMIIaHii, Kl HOTO 3alliKaBHIH.
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Google Inc.

California, USA

1600 Amphitheatre Parkway Mountain View
Industries: Al

Technologies: Python

Google LLC (Google), a subsidiary of Alphabet Inc, is a provider of search and advertising services on the internet. The
company focuses on various business areas such as advertising. search, platforms and operating systems, and
o contacts@google.com enterprise and hardware products.

650253000

View Projects

Pucynok 12. Cropinka 3 iHpopmailiero mpo KoMmaHiro

l [ ] ' Optimum Portfolio Administration ~ Companies &

19.03 00:21
John Stevenson
Hit
Ariana Ralley
Hello!

Pucynok 13. Cropinka 3 yaramu

CropiHKa MOIIYKY MPOEKTIB Ta CTOPIHKA MPOEKTIB MEBHOT KOMITaHIi € TOJIOHUMH 70

TaKWX )K€ CTOPIHOK [T KomraHii. TyT MokHa BKa3zaTH MOTPiOHI GinbTpH a00 3HAUTH MPOEKT
3a iMeHeM (pUCYHOK 14).
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Industries [ )o

Bard Al chat bot

O Media Bard AI Google Inc.

= el [

O Automotive p S % Industries: Al

O Finances (\ = | Technologies: Python

&l . . Meet Bard: your creative and helpful collaborator, here to supercharge your imagination, boost your productivity,
Operating Systems and bring your ideas to life.

Technologies

Android
O Java “ Industries: Operating Systems
Python Technologies: C++
O NET
O React Android is a mobile operating system based on a modified version of the Linux kernel and other open-source
software, designed primarily for touchscreen mobile devices such as smartphones and tablets.
Pucynox 14. CropiHka 31 CHUCKOM MIPOEKTIB
I [ ] l Optimum Portfolio Administration ~ Companies &

Bard Al Sard Alichat bot

\ I Meet Bard: your creative and helpful collaborator, here to supercharge your imagination, boost your productivity, and

Industries: Al
Technologies: Python

Pucynok 15. CtopiHka 3 onmucoM MpOeKTyY
KopucTyBau Moxke meperyisiHyTH KOMIaHii, MPeICTAaBHUKOM SIKUX BiH €. [y Toro, mo6

CTBOPHTH HOBY KOMITaHit0, TpeOa 3aiiTH y pO3/IiJ 3 BJACHUMH KOMITaHISIMH Ta HATUCHYTH ‘1’ y
MIPaBOMY HIKHBOMY KYTKY (PHCYHOK 16).
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Industries ‘/
AN

0o0oo0o0ooo

Administration Companies &

N
|
J

Media

Healthcare 0
Automotive

Finances

Al

Operating Systems

Technologies

0o0o0ooo

o
Java

Python .

NET

React

Google Inc.
status: Verified

Industries: Al, Operating Systems
Technologies: Python, C++

Google LLC (Google), a subsidiary of Alphabet Inc, is a provider of search and advertising services on the internet.
The company focuses on various business areas such as advertising, search, platforms and operating systems, and
enterprise and hardware products.

Microsoft

Status: Verified
Industries: -
Technologies: -

Microsoft Corporation is an American multinational technology corporation headquartered in Redmond,
Washington. Microsoft's best-known software products are the Windows line of operating systems, the Microsoft

Office suite, and the Internet Explorer and Edge web browsers.

Avid Technoloav

Pucynok 16. Knonka nmst jonaBanHs HOBOi KOMMaHi1

Jlnst cTBOpeHHsI KOMIIaHii HEOOXiTHO 3amoBHUTH ii iM’S, €JIEKTPOHHY ajapecy, HOMep
TenedoHy, JIOKAIIilo, aJpecy TOJOBHOTO o(dicy, KibKiCTh CHIBPOOITHUKIB Ta OMITIOHATHLHO OIHC
(pucynok 17).

Add Company

Pucynok 17. MonanbHe BIKHO CTBOPEHHSI HOBOT KOMITaHii

KopucryBay, 1mo € npeacTaBHUKOM KOMITaHii, MAaTUME 3MOTY peIaryBaTu JaHi mpo Hel
Oe3mocepeIHBO Ha cTOpiHI KommaHii (kHomka Edit, pucynok 18).
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Microsoft

. . Washington, United States
One Microsoft Way, Redmond, WA 98052, United States
. Industries: -
Technologies: -
Microsoft Corporation is an American multinational technology corporation headquartered in Redmond,
==

Washington. Microsoft's best-known software products are the Windows line of operating systems, the
Upload image Microsoft Office suite, and the Internet Explorer and Edge web browsers.

) corcupmicwsszem

View Projects
2389283298

Pucynok 18. Knomka iy penaryBaHHsS KOMITaHii

[licns HaTMCKaHHS Ha KHONKY peAaryBaHHS KOMIIaHIi 3’SIBHUTHCS IiJICBITKA IIOJIIB,
JOCTYIHHMX JJIsl pelaryBaHHs (PUCYHOK 19).

.' Optimum Portfolio Administration Companies £

Microsoft

. - Washington, United States

One Microsoft Way, Redmond, WA 98052, United States
Industries: -
Technologies: -

Microsoft Corporation is an American multinational technology corporation headquartered in Redmond,
Washington. Microsoft's best-known software products are the Windows line of operating systems, the

Upload image Microsoft Office suite, and the Internet Explorer and Edge web browsers.
D
Save ( Cancel View Projects
L &) 2389283298

Pucynok 19. Burmnsi cTopiHKH T 9ac peaaryBaHHs KOMIaHii

D®OPMAJIBHA CIIEHU®PIKAILISI TA BEPUDIKALIS

OO0rpynryBanHsa BUOOpPY iHCTpyMeHTa cnienugikanii Ta Bepudikamii.

Crermdikamiro Ta Bepudikarito Oymo mpoBeaeHo 3 BUKOpUcTaHHAM MoBU Dafny. Dafny
- me 3acid mepeBipKH MporpaM, MI0 BKJIIOYAE MOBY IPOTpaMyBaHHS Ta CHenUQiKaIiio
KoHCTpyKuii. Jlany MOBy Oyiio oOpaHO depe3 MiATPUMKY MpOrpaMyBaHHS 31 cenn(ikamisaMu,
10 JI03BOJISIE TCATH KOHTPAKTH, SIKi BU3HAYAIOTH OUiKyBaHy NOBEiHKY Koxy. Lli crierudikarii
aBTOMAaTHYHO TepeBipstoThes Dafny min ac mporecy nepeBipku Ta JO3BOJISIOTH TapAHTYBATH,
o0 Koj BiamoBimae 3a3HadeHuM BuMoram [11]. Takox Oyno BUKOpPHCTAHO (YHKIIIO
kommimsmii Dafny y MoBy mnporpamyBanHsi Python, Ha skili po3poOnsiBcs OCHOBHHM
(hyHKITIOHAT TIPOEKTY.

®opmanbHa cnenugpikanis oOpaHoro MoayJas cucreMu. /(s BUKOHAaHHA 3aBIaHHS
Oyno oOpaHo 3agauy peectpauii kommnanii. Ha pucynky 20 mpuBeIeHO CHTHaTypy METOAY
add company s Bepudikaiii 3a7a4i JoJaBaHHS KOMIMaHii 3 BKazaHUMH TEpEIyMOBaMH Ta
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nocTyMoBaMu. byno oOpaHO HacTymHI mepexyMOBH: Ha3Ba KOMMaHii Mae OyTH HE MEHIIE
TICBHOT JIOBXXUHH, HOMEp TelieOHY TIOBHHEH BIAMOBiAaTH 3amaaHomy (opmary. [ToctymoBH:
KOMITaHisl Mae OyTu 30epeskeHa JIMIIE Y BUTA/IKY, KOJIHM BOHA € YHIKaJIBbHOIO (TOOTO i1 Ha3Ba) Ta
SIKIIO 11 €JIGKTPOHHA TIOINTA BaJliHA.

method add_company(
name: string,
email: string,
address: string,
phone_number: string,
employees_num: int,
logo_url: string,
mini_logo_url: string,
location: string,
description: string

ns (company: Company, unique:bool, created: bool, validEmail:bool)
ifies this

~equires |this.companies|>=0 && |name|>3 && 16>=|phone_number|>=8
&& forall i::1<i<|phone_number|==> ‘'©'<=phone_number[i]<="9'&&phone_number[@]=="+"
ensures (unique && validEmail)== created

Pucynok 20. IlepenymMoBHU Ta MOCTYMOBH.

Omnuc pe3yasTartiB popMaibHOI Bepupikaiii 00paHOro MoayJist.

Pesynbratn poboTn Bepudikaropa MokHa TOOAYNTH HAa pUCYHKY 21. Bugno, mo
poboTa BUKOHAHA yCIINIHO Ta 6e3 MOMMWIOK. Takum unHOM Oyio crerrikoBaHO Ta
Bepr(hiKoBaHO (YHKIIOHAT CTBOPEHHS KOMITaHii y 3aCTOCYHKY.

Dafny program verifier finished with 7 verified, © errors
2

Pucynok 21. Pesynbrar pobotu BepudikaTopa.

OIINC MMPOLECY PO3POBKH

Y4yacHHKH KOMAH/IH Ta PO3MOALT poJieid.

Jo cxnany xomanau “Conic” ysiiimmu: AxHa Anekceenko, Onexcanap Jluxomyn,
borman Oropoaniit, Bonogumup Yyukanos, mwutpo Illa6anoB, Makcum FOnkin, Hikita
Opnsak i1 SpocnaB Ilpuxonpko. Posmopmin poneit BigOyBaBcsi 3 ypaxyBaHHSM TOOaKaHb
CTYyJICHTIB Ta OyB 30epeKeHNH BIPOJIOBXK YCi€l pOOOTH Ha/l TPOEKTOM.

Tabnurs 19. Posnonin poneii B komaH i
YuyacHuk Poab yyacHuka

AHHa AJIEKCEEHKO OekeHz, GPOHTEH/, TECTYBAJILHHUK, MOJIEPATOP, KEPIBHUK MPOEKTY
Onexcannp Jluxomyn | GexeHn, ppOHTEH, TECTYBAILHUK

Bornan Oropoaniii OEKeH]1, TECTYBAIbHUK

Bomonumup UyukaHoB| OekeHa, GpOHTEHI, TECTYBAIbHUK, (haXiBelh 3 TOKYMEHTAL1

Hmurpo 1ladanoB OexeHz, (GPOHTEH/, TECTyBaIbHUK
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Maxkcum FOnkin OCKeH]I, TECTYBAIbHHUK

Hikita Opnsx (bpoHTEeHI, TeCTYBANBbHHUK, (DaxiBelb 3 JOKYMEHTAIIi1

Spocnas [Ipuxoneko | O6ekeHm, GPOHTEHH, TECTyBaTbHUK

Omnuc odpanHoi MeTO0JIOTiI Ta iIHCTPYMEHTAapilo

Jns xepyBaHHS YHpaBIiHHA TPOEKTOM Oyio obpano meronororito Kanban. 3yctpiui
KOMaH/IM TIPOBOAMJIMCS 3 BUKOpUCTaHHAM Tuiatdopmu Google Meetings Ta Bkitodanu B cede
MIOTIDKHEBI 111 CHHXPOHI3a1lii IMporpecy, a TAaKOX PETPOCTIEKTHBY Ta OKpEMi Cecii ITaHnyBaHHS
3amad. Ha meprmmiii 3ycTpiui KomaHgot0 OyB y3ro/UKEHHI 4ac Ta IeHb TIXKHS, KOJIH OymyTh
npoBoauTUCS 3ycTpidi. Takoxk Oyno mnpuiiHsITO Tpadik 3ycTpiuedl 3amns ePeKTUBHOrO
BUKOHaHHS 3aBaaHb. OkpiM 1poro, OyB cTBopeHuii yar y Telegram s acHMHXPOHHOT
KOMYHIKaIlii, B SKOMYy MPHAMAaINCh MPOMIXKHI pillIeHHs] Ta OOrOBOPIOBANUCH mMUTaHHS. [lys
OLIBIIIOT CTPYKTYPOBAHOCTH Ta MPIOpUTE3Allil 3aBJaHb, sIKi HEOOX1THO peani3yBaT B MPOEKTI,
Ta iX po3MoiTy MiXK ydacCHUKaMu KOMaH1 BUKOpucToByBanacs cuctema Trello (pucynok 22).
3anayi po3poAUIAIUCS MK 5 CTOBIISIMHU:

- TODO - 3amiaHoBaHi 3a/1adi, SKi KOXKEH 3 YYaCHUKIB KOMaHJU MOXE B3STH cO0i
BiJIIOBJIHO JIO POJIi B KOMaH/Ii;

- In Progress — 3aaui, 10 Hapasi 3HaXOAThs B ITPOLIECi BUKOHAHHS;

- In Review — BukoHaHi 3a7adi, M0 YEKAaIOTh Ha BIATYKA Ta KOMEHTapi 4YIEHIB
KOMaH/H;

- Done — 3po0ieHi 3a1aui;

- On Hold — 3amutanoBani 3ajadi, SKi MOKK IO HE MOKHAa BHKOHATH 4epe3 IMEeBHI
00CTaBHHH;

# @Trello Workspaces v Recent v  Starred v Templates v Create Q search o 00

KNU Team C .
nF < Planning ¥ & Workspace visible M

ree

& GoogleDrive () 2repos  C2 Repeats @8 ReadMe <7 Power-Ups  # Automation = Filter gm .5 M
@ Boards A
| § N

& Members S

TODO In Progress. In Review Done

O Workspace settings 3 1 card 2 cards 2 cards 47 cards

Workspace views

#53 IMnnemenysati Ul ana \
- - = #64 IMNNEMeHTyBaTI CTOPiHKY 3 #60 IMNAeMeHTyBaTV QyHKLUiOHan
CTBOpeHHA CKapIY (Ha CTOPIHUI
B8 Table

KOpUCTYBaua Ta KoMnaHii) 3
& Calendar Bi = 0" © Oars = 1 @1 A © Oapra = ()

& 6/15

Your boards ar - -_—

+ Addacrd e YY) (R ——
. #59 MepesipaTy, un KOMNaHIA ® Oapras =
3abnokoBaHa Ha bekeHai

#5 CTBOPHTI AOKYMEHTLHO NPOEKTY NOPTGOAIO KOMMaHil 33BaHTaXeHHA Galinis(306paxers)

Planning

pPOBMTH BeKeHa vaTy AnA

+ Adda card =} ; b i -
! : s " oEEm= o ¢
L‘ £ < & 2 o)
o L
N J ‘ —
e O ? *  + Addacard =]
[ e -

Pucynok 22. Trello momnika komMaH 1 3 3a1a4aMu

JleMoHCcTpauisi IVIAaHYBAHHS CIPUHTIB
[TmanyBaHHS CHPUHTIB MPOBOAMIIOCS 3 BUKOpUCTAaHHIM Tabmuib B Google Sheets. Byino
po3mHUCcaHo 3aavi, ki TpeOa BUKOHATH 3a TYDKICHb CIIPUHTA, BiJIIOBIIANBHI 3a 33729y 0co0wu,
JIeTaTi30BaHUI OMHKC 337a4i, a TAaKOXK OakaHy MaTy MOYaTKy Ta 3aBEepIICHHS 3a7adi. Tabauio
300pakeHO Ha pUCYHKY 23. Y TaOnHIli TaK0K BPaxOBYBAIUCS PH3UKH Ta MPIOPUTETH KOKHOI 3
3amad. Takox U1 3pyYHOCTI CTBOPIOBAJIHCA Tpadiku BUKOHAHHA 337124 (PUCYHOK 24).
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Pucynok 23. [InanyBaHHs 3a1a4 HA CIIPUHT

CTOpiNKD 3] CIMCKOM KOMNGHIF: COYWIUIONGA TG NTerpOWS _|
moayns
3asepwenns Ul TG dywionoay ¥aTy —

InTerpauia oA CTOpiNOK 3 Gexenaom —

@ymaioncn ynpossin

INTerpaUIA CTOpiNI PEATIYBOHNS KOMAGHT T J08epWeNIa _
hymonary

Nlepesipka UX 10 AOACEOHNS BIACYTHX erementis —

[

32923

Pucynok 24. I'padik BUKOHAHHS 32124 B CIIPUHTI

Pedaexcisa

VY Xoni BHKOHAHHS TPOEKTY YYaCHWKM HABUYMIIUCS MPALIOBATH Pa3oM y KOMaHII,
CHHXPOHI3yBaTH BUKOHAaHY POOOTY Ta JOMOMAaraTtd OJWH OJHOMY 3 3ajadamu. Ha mouaTky
MPOEKTY KOMaH/[a MaJia HEBEJIMKI MPOOJIEMH 3 KOMYHIKAIIEI0 — HE BC1 YHIaCHUKH MaJld 3MOTY
JO€THYBATHUCS JI0 CIIUTBHUX 3yCTpideid, M0 BIUIMBAJIO HA IIBUIKICTh BUKOHAHHA 3a1ad. [IpoTe
naHa mpoOieMa Oyia BUpIIIEHa PSIOM ONHTYBAaHb, MPOBEIACHUX CEpel YYACHHUKIB 3 IIJLITIO
BU3HAYCHHS HAMKPAIIOTO Yacy JJs 3yCTpiuell Ta 3aTBEPDKEHHS alTOPUTMY ACHHXPOHHOT
KOMYHIKamii y pa3i BiJCYTHOCTI YYacHHMKa Ha 3ycTpidi. 3 YacoM YYaCHHKH TIOYaJH
00’ €THYBaTHCS y TPYITH 7Sl BUPIIICHHS CIUTBHUX MPOOJIeM Ta B3a€MOIOTIOMOTH, TIPOBOIMIIHCS
3yCTpidi [Tl O3HAHOMJICHHS YYaCHUKIB 3 IHCTPYMEHTApieEM PO3pPOOKH.

Pe3yabTaTi KOMaHIHOI podoTH
VY Xoai BUKOHAHHS NMPOEKTY YYaCHUKH Ha MPAKTHUI[l O3HAHOMMIINCS 3 KUTTEBUM
IIUKJIOM MPOTPaMHOTO 3a0e3Me4YeHHs BiJ aHai3y BUMOT 10 OOCIyroBYBaHHS Ta MiATPUMKH
3aCTOCYHKY, HOKPAILIMIA TEXHIUYHI HABUYKHU, & TAKOK HAaBHYKU KOMYHIKaIlii, 03HaHOMUITHCS 3
METOJIONIOTISIMA PO3POOKH, BUKOPHUCTAIM PIi3HOMAHITHI IHCTPYMEHTH JJsl TJIaHyBaHHS Ta
BEJICHHSI CIIPUHTIB, @ TAKOX HABYMIIUCS BPaXOBYBATH PU3UKH IS 3a1a4.
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BUCHOBKH

Komanzoro Oyna cipoekToBaHa, a MOTIM po3polbiieHa cucTeMa yrnpaBiiHHs mopTdomrio
komnaHit “Optimum Portfolio”, sika € KOMIUIEKCHUM pillIEHHSAM JJIs OpraHi3allii mpoeKTiB
KOMTaHi# B mopTdoIIio, SKUMH MOXHA JUTATHCS 32 JJOTTOMOT'OI0 TIOCWIIaHb. [1i)1 yac BUKOHAHHS
NPOEKTY KOMaH/I010 OyJI0 MPOBEACHO aHaIli3 CXOXKHX IMPOTPaMHHX MPOIYKTIiB HA PUHKY, iXHIX
nepeBar Ta HeJOMIKiB.

[TigBuIIeHO PiBEHB COIIANILHUX Ta KOMYHIKATUBHUX HaBWUYOK Y CTYJCHTIB, 10 Opayiu
ydacTh y mpoekTi. KojkeH ygyacHHK KOMaHIH 3Mir cripoOyBaTu cebe y IikaBiii oMy podi Ta
OTpUMaTH IIHHUK 1ocBin. bymo orpumanHo abo mOrmMOIEHO 3HAHHS TaKUX TEXHOJOTIH
PpO3pOOKU:

- Bexenn: Python, Flask, Dafny, PostgreSQL.

- ®pontenn: HTML, CSS, JavaScript, React, Redux-Saga.

- Hemuoit: Google Cloud Run, Terraform, Docker.

Y pesymbrari Oyno po3poOJieHO TOTOBWM MPOrpPaMHUN TPOJYKT, IO BiANOBimae
MOCTaBJICHUM TEXHIYHUM BUMOTaM, MM Ta pealizye 3aayMaHui QyHKIioHAIL.

BUKOPUCTAHI JKEPEJIA

1. Python 3.11.3 Jlokymenranis — [ Enekrponnuii pecypc] — Pexum noctymy 10
pecypcy: https://docs.python.org/3/

2. Flask (2.2.x) JJoxymenTariist — [Enextponnuii pecypc] — Pesxxum goctymy 1o
pecypcy: https:/flask.palletsprojects.com/en/2.2.x/

3. JavaScript - MDN Web Docs — [Enexrponnnii pecypc] — Pexum noctymy 70
pecypcy: https://developer.mozilla.org/en-US/docs/Web/JavaScript

4.  React [okymenramis — [Enextponnuii pecypc] — Pexum moctymy mo pecypcey:
https://reactjs.org/

5. Google Cloud [loxymenranisi — [Enexkrponnnii pecypc] — Pexxum moctymy 1o
pecypcy: https://cloud.google.com/docs

6.  Pytest Jloxymenranis [Enekrponnuii pecypc] — Pexum moctymy no pecypcey:
https://docs.pytest.org/en/7.1.x/contents.html

7. Generating API documentation (Postman) — [Emexkrponnmii pecypc] — Pexum
JocTymy A0 pecypcey: https://learning.postman.com/docs/publishing-your-api/

8.  Learn how to diagram using diagrams.net — [Emextponnuii pecypc] — Pexum
JocTymy A0 pecypey: https://www.diagrams.net/blog/features

9.  Figma Best Practices — [Enextponnmii pecypc] — Pexxum goctymy 10 pecypey:
https://www.figma.com/best-practices/guide-to-developer-handoff/components-styles-and-
documentation/

10. Trello — Pexxum moctymy 1o pecypey: https://trello.com/uk

11. Dafny Jloxymenranis — [ Enekrponnuii pecypc] — Pexxum gocTymy 10 pecypey:
https://dafny.org/

12.  Owmenpuyk JI.JI. ®opmanshi MeToau cnenundikarii mporpam. — K.: YkpIHTEI,
2010. -

78 c. — Pexxum poctymy o pecypey: http://www.csc.knu.ua/en/library/books/omelchuk-

10.pdf
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YHIBEPCUTETChKHI MECEH/I)KEP "TINKER CHAT"

Anmon Yepnoe, Anopin Xpucmodpop, /Imumpo I'onitiuyx, Hazap J/lagpenmiok, Braoucnae
Bypuesuu, Anina baveunxo, Bnaoucnae Tapan, Muxaiino Jlanuwiun

BCTYII

Opniero 3 HaWOINBII BaKIMBUX 3a/ad YHIBEPCHUTETIB € PO3po0OKa BeO-I0MATKy IS
KOMYHIKaIlii CTYJIEHTIB Ta BUKIaAadiB. Takuii MECCHIDKEp Ma€ Ha METI JIOTIOMOTTH
KOpUCTYyBadyaM MIBHIKO Ta 3pydyHO OOMiHIOBaTHCA iH(opMali€ro, HamaBaTH JOCTYI JI0
HEOOXITHUX PECypCiB Ta MOJIETIIyBATH CITBIIPAIO MK CTYJJCHTAMH Ta BHKJIATa4yaMH.

Meroan  [OCHIIKEHHS, W10 BHUKOPUCTOBYIOTBCS Ui PO3POOKH  MeECEHKepa
YHIBEPCHUTETY, BKIIOYAIOTh aHAIi3 BUMOT KOPHCTYBadiB, MPOCKTYBaHHS 0a3 JaHHUX, PO3POOKY
(YHKIIOHATBHOCTI Ta iHTEepdeiicy KOpHUCTyBada, TECTYBAaHHS Ta MIATPHUMKY IPOTPAMHOTO
3a0€31eCUeHHS.

OCHOBHUMH IIJISIMH PO3POOKH MECEH/Kepa YHIBEPCHUTETY €:

- 3a0e3MedYeHHs] KOPUCTYBaUiB MIBUIKUM Ta 3pyYHUM CIIocoOoM 0OMiHYy iH(pOpMAITi€r;

- TIOJIETIICHHS CIIBMpaIli MK CTYJACHTaMH Ta BHUKJIAaJadyaMW; TMOKPAIICHHS SKOCTI
OCBITH Ta 3a0e3MeUeHHs JOCTYIY 0 HEOOXiTHIX PecypciB;

- MiJBHIICHHS PiBHS 3a/I0BOJICHHS KOPUCTYBAUiB BiJl BAKOPUCTAHHS MECCHDKEPA.

KpiMm mpuknagHux minei, po3poOka MeceHKepa YHIBEPCUTETy Ma€ Ha METi TaKOX
3aKpINUTH 3HAHHS Ta BUBYUTH HOBI TEXHOJIOTII pO3pOOKH IporpamMHOro 3adesnedeHHs. J{ms
JOCSATHEHHSI Li€T METH HeO0OX1THO:

- po3pobutu CTpyKTypy Oa3m naHux, sika A03Boisie 30epiratu iHdopmaiio mpo
KOPHCTYBaiB;

- po3pobutH (QYHKIIOHANBHICTh, WIO JO3BOJSE KOPHCTyBauaM OOMIHIOBATHCS
HOBiIOMJICHHSIMU;

- po3pobuTtu GYHKIIOHATBHICTH, IO JO3BOJISIE KOPUCTYBauaM iHITMX KOPUCTYBadiB Ta
NOYaTH CTUIKYBaHHS 3 HAMU;

- CTBOPHWTH 3py4YHHIA Ta MPUBAOIMBUIL iHTEp(dEHC KOpHUCTyBaya;

- TIPOBECTH TECTYBAaHHS BEO-0JATKy Ta BUIIPABUTH MOKJINBI IOMUJIKH;

- 3a0e3me4ynTd MIATPUMKY BeO-TOJATKy Ta BHPIMICHHA TEXHIYHHX MpolieM, o
MOYXYTh BHHUKHYTH TIiJT 9ac eKCILTyaTarlii.

Po3poOka BeO-101aTKy YHIBEpCUTETCHKOTO MECCEHDKEPA € BaXKIIMBUM MPOEKTOM, SIKHIA
3a0e3neuye 3pydYyHUl Ta IIBUIKWAN CMOCi0 KOMYHIKAIl CTYJCHTIB, BHKJIAIadiB Ta I1HIIUX
CHIBpOOITHHUKIB YHIBEPCHUTETY, a TaKOX JO3BOJSE MMOKPAIIUTH TPOLEC TUCTAHIIIHOTO
HaBuaHHA. Kpim TOrO, po3poOKka BeO-101aTKy YHIBEPCHTETCHKOTO MECCEH/KEepa € BaroMOr0
3aadero uIs PaxiBIliB 3 pO3pOOKH MPOTrpaMHOTo 3a0e3MeueHHsI, OCKIJIBKH JO3BOJISE 3aKPITUTH
Ta TOTJIMONTH 3HAHHS 3 TEXHOJIOT1H po3poOKH BeO-101aTKiB.

orJjsi HAABHUX HA PUHKY CUCTEM

Ha ocHOBI HagaHMX MJaHUX MOXHA BUAUIMTU KiTbKa KOHKYPEHTIB Ul JOAATKY
"YHIBEpCUTETCHKUN MECCeHIKeED".

OCHOBHMMHU KOHKYPEHTaMM HacaMIIepe] €:

- Telegram;

- Google Chat;

- Facebook Messenger;

Ane iXHIM OCHOBHMUM HEIOJIKOM MH OHM XOTiIM Ha3BaTW YCKJaJHEHA IHTerpaiis 3
ICHYIOYOI0 €KOCHCTEMOI0 YHiBepcuTeTy. OCHOBHOIO METOI JAHOTO MPOEKTY € CTBOPEHHS
OCHOBH JIJISl TAKOTO BEO-10/1aTKy, SIKUI Mir O OyTH iHTETpOBaHUM B HaBYAJILHHIA TPOLIEC Ta
[ICHTPAJI3yBaTH CIIIJIKYBaHHS B pAMKaX YHIBEPCHUTETY.
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OI'JIS1JI BAKOPUCTAHUX TEXHOJIOI'TH

Texnomorii po3poOku: Angular, Angular material, Node.js, express.js, Socket.io;
TEeXHONOril TpoekTyBaHHs: diagram.io, figma; TexHonorii TecTyBaHHs, Bepudikamii Ta
cnenuikanii: Karma, Express-contracts, OCL.js.

Angular € ofni€ro 3 HAOLTBIT Oy NIsIPHUX (peiiMBOpKiB JavaScript A po3poOku BeO-
JonaTKiB. BiH MpomoHye KOMIOHEHTHHWHA MiAXiJ O CTBOPEHHS CKJIAJHUX KOPUCTYBAIbKHX
iHTEepdeiiciB, MO CIpOIIy€e MpoIec po3poOKu Ta 3abe3nedye BUCOKY epeKTHBHICTh. Angular
Material - 11e KOJIEKIIisi TOTOBUX KOMIIOHEHTIB JiUIsl Angular, siki 3a0e31euyroTh KOHCUCTCHTHUN
In3aiiH Ta 3pydaHnit UX.

Node.js - me cepenouine BUKOHaHHS JavaScript Ha CTOpOHI cepBepa, IO J03BOJISIE
pO3po0IIATH MBUAKI Ta MacmraboBaHi BeO-monaTku. Express.js - me ¢pperimBopk st Node.js,
SIKW JI03BOJISIE JIETKO CTBOPIOBaTH BeO-cepBepH Ta API.

Socket.io - me Gibmioreka JavaScript mis peamizamii JBOCTOPOHHBOTO 3B'SI3KY MiXK
KITIEHTOM Ta cepBepoM 3a jornomororo WebSocket-nporokoiny. Lle mo3Bossie po3poOHHKaM
CTBOPIOBAaTH BeO-10J]ATKU 3 pEaJbHUM YacoM Ta 3MEHIIYBaTH 3aTPUMKHU Y CIIIJIKYBaHHI MiX
KIIIEHTOM 1 cepBEpOM.

s mpoektyBaHHs iHTepdeicy A0JaTKy MU BUKOPUCTOBYEMO JIEKiIbKa IHCTPYMEHTIB.
[lepmum 3 HUX € diagram.io, SIKUK JO3BOJISIE CTBOPIOBATH JliarpaMy Ta CXEMH PI3HOTO PiBHS
CKJIaJTHOCTI.

Hpyrum iHctpymentom € Figma - iHCTpyMeHT ansi quzaiiHy iHTepdeiiciB, sSkuii Mu
BUKOPHUCTOBYEMO JUIS PO3pOOKM AM3aiiHy aonmaTky. 3a jmormomororo Figma Mu cTBOproemMo
MakeTH iHTepdeicy, Au3aiiH iIKOHOK Ta 1HII eIEMEHTH, SIKi 3T0I0M 1HTETPYIOThCS B JOAATOK.

Jnsa Bepudikamii mogaTky MU BHKOPHUCTOBYEMO Express-contracts - 0ibmioTeky amst
Bepudikanii Express 107aTKiB 3a JOMOMOTOI0 KOHTPAKTiB. J[ns TecTyBaHHsS Angular 1oaaTkiB
MH BHKOpHUCTOByeMO Karma - ¢peliMBOpK aisl 3amycKy TecTiB Ha pi3HHX Opaysepax Ta
mwiatpopmax. Karma mo3BoJsie cTBOpIOBAaTH TeCTH Ui Angular KOMITIOHEHTIB, CEpBiCiB Ta
IHIIUX €JEeMEHTIB JOJAaTKy, a TaKOX 3a0e3ledye MOKPUTTS TECTaMU BChOTO HOAaTKy. Jlims
cnerudikarnii — OCL js.

NMPU3HAYEHHS I HIJII CTBOPEHHS CUCTEMHU

I[Ipu3HayeHHSIM YHIBEPCHTETCHKOTO MECCEH/DKEPY € CTBOPEHHS 3pYYHOTO Ta
0€3MeYHOr0 IHCTPYMEHTY JUIS CTYACHTIB Ta BHUKJIAJAdiB JUISI CIHUIKYBaHHS Ta OOMIHY
iHpOpMaLiero B paMKax yHIBEPCHTETChKOi cmiabHOTH. Cucrema Oyne 3abe3medyBaTH
MOYJIUBICTH OCOOMCTOTO Ta TPYNOBOTO HYaTyBaHHS, MarepiajlaMd Ui HaBYaHHS, a TaKOK
MOKJIMBICTh CTBOPEHHS TPYIOBHX MPOEKTIB Ta CHUILHOI pOOOTH HaJl HUMHU.

Kpim Toro, cucrema moBHHHa 3a0e3ledyBaTH BHCOKHH piBEHb 3aXHCTy JaHHX Ta
NPUBATHOCTI KOPUCTYBAdiB, 3a0€3MeUyBaTH MOIIMBICTh HAJIAIITYBAHHS PIBHIB JOCTYIY IO
yariB Ta iHQoOpMarii, a TakoX 3a0e3medyBaTH MOIIMBICTH 3B'SI3KYy 3 aIMiHICTpaIi€ro
YHIBEPCHUTETY Ul PO3B'SA3aHHS MpoOJIeM Ta OTpUMaHHS JOMOMOTH. B minmomy, cucrema mae
CTaTH HEOOXITHUM IHCTPyYMEHTOM Ui e(QEKTHBHOTO HAaBYaHHS Ta CIIJIKYBaHHSI B
YHIBEPCHUTETCHKIH CITUTBHOTI.

TakuMm YMHOM MU HaMarajucsi CTBOPUTH MaKCHMAJIBHO 3pyYHHI pecypc BiAMOBITHO 110
noOa’kaHb KOPUCTYBAYiB.

Pobota nependayvae:

- Amnami3z notpe0 KOpUCTyBayiB

- IlpoektyBanHs (YHKIIOHATBHOCTI - Ha OCHOBI aHali3y MOTped KOPHCTYBadiB
HEeoOXiTHO po3poOUTH n3aliH Ta (YyHKITIOHATIBHI BUMOTH JI0 MeceHkepa. Lle Bkirodae B cebe
BU3HAYCHHS THIIB IMOBIJOMIICHb, MOXIIMBOCTEH ISl CHUIBHOI POOOTH HAJ IOKYMEHTaMH,
KaJleHAapHUX MO/ Ta iHIIe.
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- Po3poOka mecenmkepa - Ha OCHOBI BH3HAYEHHX BHMOT, HEOOXiTHO pO3pOoOUTH
MECEH/DKep Ta 3a0e3MeYnTH HOro (PyHKIIOHAIBHICTS.

- TecryBaHHS Ta HANArOKEHHS - MICIIS CTBOPEHHS MECEHKepa, HEOOXiTHO TIPOBECTH
TECTYBaHHS Ta HAJIATO/DKCHHS, MO0 MEePEeKOHATHCH, M0 BCi (DYHKIIi MPaIfOIOTh KOPEKTHO Ta
MECEH/DKEp 3aI0BOJIbHSIE MTOTPEON KOPUCTYBAUiB.

- PosropranHs Ta BIpOBaKEHHS - MICIIS YCHIIIHOTO TECTYBaHHS MECEHKEP TOTOBUI
JI0 PO3TOPTaHHS Ta BIPOBAKCHHS.

Hini cTBopeHHs cucTeMM:

- 3a0e3neyeHHs 3pYyYHOTO CHUIKYBaHHS MDK CTYACHTaMH, BUKJIAJa4aMH Ta 1HIIUMH
YYaCHUKaMHU YHIBEPCUTETCHKOI CIIUJIBHOTH;

- 3a0e3neueHHs] MOYXJIMBOCTI 0OMiHY aKTyalbHOIO iHPOpPMAIIIE€I0 Ta JOKYMEHTAMH MiX
KOpHCTyBayaMu;

- 3a0e3neyeHHs] MOKJIMBOCTI CTBOPEHHS TPYII JUIs CIIJIBHOI pOOOTH HaJl IPOEKTaMH Ta
3aBJaHHIMU;

- 3abe3meueHHsl 3pyYHOTO iHTepdeiicy Ta MOKIMBOCTI TIEpCOHANI3allii KOPUCTyBaYaMu
CBOTO TPOdio.
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Pucynok 1. Use-Case diagram
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3araJjibHi BUMOTH /10 CHCTEMU

Cucrema "VYHiBepcUTETChKUN MeceHIkep" TMOBHHHA OyTH MPOCTOI Ta KOPHUCHOIO B
3actocyBanHi. B Cucrtemi nepejidadaeTbcs BUIIIATH HACTYIHI (PYHKIIIOHAIBHI ITiJICHCTEMHU:

- KoHdirypauiiina — npru3HaveHa s 30epekeHHsI, 00pOOKHU Ta OHOBJICHHS iH(popMaIIii
, TIPEJICTAaBIICHIM Ha CaiiTi Ta MOB’S3aHOI0 3 JaHUMH KOPHCTYBadiB , a TaKOX 3a0e3MeueHHs
(yHKIIOHYBaHHS Be0-3aCTOCYHKY;

- miicucTeMa KOpPHCTyBaya — TIpU3HAuYeHa s 3a0e3NedeHHs MOKIMBOCTI
aBTOPH3YBaTHCA B CHCTEMi, NEperysily HasBHUX 4YaTiB Ta Tpyl, CTBOPEHHS HOBHX,
OOMIHIOBATHCH TTOBITOMIICHHSIMHU.

Bumorn no ¢pyHkmii, AKi BUKOHYIOTbCH CHCTEMOIO

Kondirypaniiina mincucrema.

Tabmmms 1. Tlepenik GyHKIIN, 3a1a9 IO M UIATAIOTh aBTOMAaTH3aIii

DyHKUist 3agaua

PenaryBanns Ta BuaaneHHs iHopmarii npo KopucTyBaya
Konoirypamis JAHUX ] . B
KOpHCTyBaua HamamryBanns BeO-momaTky (BuOip MOBH iHTepdeiicy,

TEMH).

Iincucrema kopucryBaua

Tabmur 2. [epenik GyHKIIHA, 33124 IO MiJUIATAI0OTH ABTOMATH3AI1

DyHKIis 3amaua
) BBeJIeHHS iH(opMarlii mpo cebe
PeecTparris -
BUIaJICHHS iHOpMaIlii mpo cede
Heperisl HasiBHUX YaTiB
MOITYK KOHTAKTiB Ta CTBOPECHHS YaTiB 3 HUIMHU
PoGora 3 gatamu CTBOPEHHS TPYIIOBUX YaTiB

OOMiH MOBITOMJIEHHSIMH B 0OpaHOMY Yarti

nepexij 1o miacucTeMu KoHdirypaiii

Cucremui BuMoru

Bpayzepu: Google Chrome - Bepcis 79 abo HoBima Mozilla Firefox - Bepcis 72 a6o
HoBima Apple Safari - Bepcist 13 a6o HoBima Microsoft Edge - Bepcist 79 abo Hosima Opera -
Bepcis 66 abo HOBilIA

Ha noBinbHI HEKOPEKTHI Aii KOpHCTyBaya, MOB’s3aHi 3 BBEICHHSIM HEBIPHUX JaHUX, HE
3aMoBHEHHAM 000B’SI3KOBUX TOJIB BBEeJIEHHS B JopMax Ta iHII, sIKi MOXKYTh OyTH 00OpoOIIeHi
CHCTEMOIO, TE€HEpYIOTbCS BIAMOBIIHI MOBIJOMJIEHHS NP0 TMOMWIKA OOpPaHOI MOBOIO
iHTepdeiicy, B Mexax 3araJibHOTO JIM3aliHy caiTa.

OnepaniiiHa cucTeMa: HeMae€ BUMOT ILIOJI0 ONEpaliiHOi CHCTEMH, CydacHI TeXHOJIOTIi
JIAIOTh MOYJIMBICTh YHUKATH BiaMiHHOCTeH pisHnx OC. Hampuknaza, Ha IPOEKTI MparroBaim
mrony, ski Mmanmm Windows ta Linux (Ubuntu, Debian), mpu 11s0My K0THOTO pa3y HE BHHUKIIO
npoOIeM.

Jlxepenom nanux Uit CucteMu NOBUHHA OyTH iH(popMamiiiHa cucteMa. byio Bupimeno
BukopuctoByBatn Mongo CVYBJl. [ins B3aemonii 3 0a3010 JaHUX BUKOPHCTOBYBAJach
oibmioTeka Mongoose.
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THO®OPMAIIMHE 3ABE3IEYEHHS
JloriyHa cTpykTypa 0a3u 1aHux

V Halomy IpoeKTi BAKOPUCTOBYETHCS CHCTEMa KOHTPOIIro 6azamu qanux MongoDb. Lle
OJTHA 13 HAMMOMYIAPHIMMX HEpeSMiHHNX 0a3 JaHuX, fKa JETKo iHTerpyeThes 3 Node.js 3a

JormoMororo 6ioioTexku Mongoose.

Users

% id
username
phoneNumber
email
name

description

Contacts
2 id
firstUserld

secondUserid

Users

Chats

UserToChat
% id
chatld

userld

% id
name
isGroupChat

description

Messages
g id
text

senderld

sentTime
isPinned
chatld

Pucynok 2. /liarpama 6a3u gaHux cepsicy

,  Chats,

Messages -

Ta0nWIli ~ CYyTHOCTEH.

OCHOBHI  CTPYKTYpHI

UserToChat, Contacts - ;omomixHi TaOJIHII.

Ta6mung 3. Tepenik Tabaunb 6a3u JaHUX

Homep Tadauus Omnuc
1 Users Tabmung, B sIKili MICTSTBCS BCi 3apeecTpOBaHi KOPHCTyBadi Ta
JlaHi Mpo HUX.
2 Chats Tabmuns, B sIKid MICTSTBCS YaTH YCiX KOPUCTYBAYiB.
3 Messages Tabmuns ycix HaJICTAHUX TTOBITOMJICHB.
Tabauus 3B°s13KiB MK KOPUCTYBadyaMu Ta YaTaMU(HAJIEKHICTh
4 UserToChat puety (
KOPHCTYBaya JI0 IIEBHOTO Yary).
Tabmuns 3B’SA3KIB MK KOpPUCTyBadaMH(YM BCTAHOBIICHO
5 Contacts .
KOHTAaKT MK HUMH).

Omnuc Tad0auub

Tabauus 4. Tabaunsa Users

ATpudyT Tun Onuc

id string Inentudikarop.

email string Email xopucryBaya.

password string Xem napossi KOpucTyBaya.

name string [ToBHE iM’s KOpUCTYBaya.

username string IM’s1 KopucTyBaua JIsi BAKOPUCTAHHS Y CHCTEMI.
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Taomuns 5. Tadmug Chats

ATpuOyT Tun Onuc
_id string Inentudikarop.
. IM’s  yat BUIAJIK jasory 2 KOpPUCTyBauiB -
name string y(y .- Ay . A . Y PHCTY
KOHKaTeHallis iX 11IeHTU(}IKaTopiB).
1sGroupChat boolean [Toka3HUK 4YM € YaT rpymnoBUM.
Array<stri . .
messages ng> Crnucok NoBiJOMJIEHB Y YaTi.
Tabmuug 6. Tabnuns Messages
ATpudyT Tun Onuc
_id string Inentudikarop.
text string TekcT MmoBiJJOMIICHHS.
senderld string Inentudikarop BiNpaBHUKA.
chatld string Inentudikarop yary, B SKUil BiAlIpaBeHe MOB1IOMIICHHSI.
isPinned boolean IToka3HUK YM € TIOB1IOMJICHHS 3aKPIiTJICHUM.
sentTime DateTime | Yac BignpaBku noBigomiuenns y gopmarti UTC.
Tabmuus 7. Tabnuis UserToChat
ATpudyT Tun Onuc
_id string Inentudikarop.
chatld string InenTudikatop yarty, 10 SKOT0 HAIEKUTh KOPUCTYBAY.
userld string Inentudikarop kopucrysaya.
isPinned boolean [Toka3HMK 4M € YaT 3aKpIlUIEHUM y KOPHCTyBava.
Tabmuug 8. Tabmuns Contacts
ATpuOYT Tun Onuc
_id string Inentudikarop.
firstUser string InenTudikarop nepmoro KOpucTyBaya.
secondUser string Inentudikarop apyroro Kopucrynaua.
PEAJIIBAIIAA CUCTEMH
Backend

Jnsa peanizanii ceppicy Oyno BHUPINIEHO BHUKOPUCTOBYBATH 2 TEXHOJOTII B3a€MOJIil
kiienty Ta cepsepy: REST API nns aBropusanii y cuctemi Ta websocket ans B3aemoii 3
OCHOBHOIO YaCTHHOIO y PEXHMi peaiabHOro 4yacy (BimpaBKa MOBiIOMJIEHb, CTBOPEHHSI 4aTiB i

T.1.).

[Mpn mnanyBaHHI Tpoekty Oyino obOpano ¢peiimBopk .Net Ta CYBJ MsSQL mus
HAIMCaHHSA CEPBEPHOI CTOPOHHU MPOAYKTY, MPOTE B MPOIECi po3poOKH KOMaH/a 3ITKHYIACh 3
npoOIeMoro peaiizamii 000X BHUIIE3raJaHUX TEXHOJIOTIH B OJHOMY IMPOEKTI Ta PO3TOPTaHHSI
fioro Ha BigmaigeHoMmy cepBepi. KpiM Toro, B 0araTbOX ydYaCHHKIB KOMaHIU OyB IOCBIif
po3poOku 3 BukopucTaHHAM Node.js, ToMy Oyno TpHUIHATE pilIEeHHS NEpeHTH Ha HBOTO.
QinanpHuil TponykT BHKOpHCTOBYEe Node.js Ta Express.js mis backend-y Ta HepensmiiiHy

CYB/] MongoDb.

IToBHUIT onic 6a3u AaHUX, TAOINIG Ta 3B SI3KIB MK HUMU HAaBEJEHO BHIIE.
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Jani po3ristHeMo nieBHi pearizanii 0e3mocepenaro backend.
s appjs X

Js app.js > [@] <unknown>

1 const express = require('express')
const mongoose = require('mongoose’)
const bodyParser = require('body-parser’)
const passport = require('passport’)
const keys = require('./config/keys")
const app = express()

const AuthRouter = require('./routes/auth')

WO NOWV A WN

10 app.use(passport.initialize())

11 require(’./middleware/passport’)(passport)

12

13 app.use(bodyParser.urlencoded({ extended: true }))
14 app.use(bodyParser.json())

15 app.use(require(‘cors’)())

16 app.use(require(‘'morgan’)(‘dev'))

17,

18  mongoose.connect (keys.mongoURTI)

19 .then(() => console.log( ‘'MongoDB connected.'))
20 .catch(error => console.log(error))

21

22 app.use('', AuthRouter)

23

24 module.exports = apd
Pucynok 3. 'onoBHwmii (haiin npoexTy 3 6i6mioTekamu

Jns aBropusaiii kopuctyBauiB Bukopuctopyemo REST API.

models > Js Userjs > ...
1 const mongoose = require(‘'mongoose’)

2 const Schema = mongoose.Schema
3

4 const userSchema = new Schema({
5 email: {

6 type: String,

7 required: true,
8 unique: true

9 Y
10 password: {
11 type: String,
12 required: true
13 }s
14 name: {
15 type: String,
16 required: true
17 bp
18 username: {
19 type: String,
20 required: true
21 }
2
23

24 module.exports = mongoose.model( 'users’, userSchema)

Pucynok 4. Cxema kopucTyBaua 3 BUKOpHCTaHHSAIM Mongoose
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37 module.exports.signup = async function (req, res) {

38

39 const candidate = await User.findOne({ email: req.body.email })
40

41 if (candidate) {

42 res.status(409).json({

43 message: 'Email is already taken. Try to use another one.®
44 b

45 }

46 else {

47 const salt = bcrypt.genSaltSync(18)

48 const password = req.body.password

49 const user = new User({

50 email: req.body.email,

51 password: bcrypt.hashSync(password, salt),
52 name: req.body.name,

53 username: req.body.username

54 b

55

56 try {

57 const savedUser = await user.save()
58

59 const accessToken = jwt.sign({

60 email: savedUser.email,

61 id: saveduUser._id,

62 name: savedUser.name,

63 username: savedUser.username

64 }, keys.jwt, { expiresIn: 360 })

65

66 res.status(201).json({ accessToken })
67 } catch (e) {

68 // errorHandler(res, e)

69 console.log(e)

70

71 }

720}

Pucynoxk 5. Endpoint ajist peecTpaliii HOBOro KOpHUCTyBada B CUCTEMI

Jns Momynst aBTopu3aliii HasiBHA BaJlifamis Ta 0OpoOka moMmitok(email yxxe 3aliHATHIH,
HE 3/1aliJICHO 3apeECTPOBAHOTO KOPHCTYBava, apoJyi He CIIBIAJAt0Th 1 T1).

Honi6uunit ¢pynkuionan gt CRUD omepariiit 3 BuKopucTanHsIM Mongoose pealizoBaHO
s ycix inmmx cytHoctei(Chats, Messages 1 T).

1 const User = require(’../models/User')

2 const Contact = require(’../mo

3 const = require('../config/k

4

€ module.exports.addContact = async function (firstUser, secondUser) {
7 const firstUserId = firstUser;

8 const secondUserId = await User.findOne({ username: secondUser }
9

10 const contactFirstToSecond = new Contact({

11 firstUser: firstUserld, secondUser: secondUserId

12 1))

13

14 const contactSecondToFirst = new Contact({

15 secondUser: firstUserId, firstUser: secondUserId

16 1)

17

18 try {

19 await contactFirstToSecond.save()

20 await contactSecondToFirst.save()

21 } catch (e) {

22 console.log(e)

23

24

25}

26

27 module.exports.getContacts = async function (user) {

28 const contacts = await Contact.find({ firstUser: user })
29

30 const fullContacts = await Promise.all(contacts.map(async (contact) => await User.findById(contact.secondUser.toString())));
31

32 return fullContacts

3 }

Pucynoxk 6. IIpuxmnan nesikux CRUD onepartiif /Uit CyTHOCTI KOHTAKTiB

Hns peamizamii BeOCOKeTiB BHKOPUCTOBYeThCs Oibmiorexa Socket.io. Ile mo3Bomsie
MUTTEBO BitoOpaxkatu Oy b-sIKi HEOOX1THI 3MiHH Ha YCIX MiAKIIOYCHUX MPUCTPOSIX.
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socket.on('createDialog’, async (data) => {
const firstUser = data.firstUser
const secondUser = data.secondUser

const chatCandidate = await Chat.findOne({ name: "${firstUser.id}:${secondUser._id}" })
console.log('CHAT CANDIDATE', chatCandidate)
if (!chatCandidate) {
const chat = await chats.createChat({
name: “${firstUser.id}:${secondUser._id}",
isGroupChat: false
)l

await userToChats.addUserToChat(secondUser._id, chat._id)

socketIO.sockets.to(connectionId).emit('createDialog’, await userToChats.addUserToChat(firstUser.id, chat._id))

}
else {

socketIO.sockets.to(connectionId).emit(’createDialog’, await userToChats.getUserToChat(firstUser.id, chatCandidate._id))
}

b

Pucynok 7. Ilpuknan B3aemosii BebcokeTy

KoxxHOMYy KOpHCTyBady NpU aBTOpH3allii BUAULIEThCSA “KiMHATa”, MI00 MOBiJIOMIICHHS

TPAHCITIOBATINCHh 332 KOHKPETHOIO anpecoro. [Ipn BXOMKEHHI KOPHUCTyBadya y dYaT TaKOXK
BUIUISETHCA “KiMHATa” Ui ycix ydacHHKIB. Lle 3abe3mnedye Oe3nexy nepemadi moBiTOMICHb.

1e3
104
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socket.on('getChatInfo’, async (data) => {

socket.join(data.chatId)

socketIO.sockets.to(connectionId).emit( getChatInfo’, await chats.getChatInfo(data))
b

socket.on('sendMessage’, async (data) => {
const messageToSave = new Message({
text: data.message,
senderld: data.senderld,
chatId: data.chatld,
isPinned: false

H

console.log(messageToSave)
try {
const savedMessage = await messageToSave.save()
const chat = await Chat.findById(data.chatId)
chat.messages.push(savedMessage)
await chat.save()
socketIO.sockets
.to(data.chatId)
.emit('getMessage’, savedMessage)

catch (e) {
console.log(e)
}
b

Pucynok 8. [Ipuknan B3aeMoii KoprcTyBada 3 4aTOM

Frontend
Angular - me ¢peldMBOpK s po3poOKKM BEO-JOJATKIB Ha MOBI NPOrpaMyBaHHS

TypeScript, sxuii 3a6e3nedye CTBOPEHHS BHCOKOIPOAYKTHBHHUX 1 MacIiTabOBaHUX JIOJATKIB.
Bin Bxmogae B cebe Oararo KOMITOHEHTIB Ta O0i07iOTeK, SKi JOTOMAaraloTh pPO3pOOHUKY
CTBOPIOBATH Pi3HI YaCTHHHU NONATKY, BKitodaroun Ul koMmoHeHTH, MapmpyTu3amnito, Gopmu
Ta 6araro iHIIOTO.

Angular Material - e HaGip KOMIIOHEHTIB, sIKi po3po0OiieHi 3 BUKoprcTaHHAM Material

Design - muzaitn-moBu Binm Google. Angular Material 103BOJsiE IMIBHUIKO CTBOPIOBATH
npuBabIMBI Ta (QYHKIIOHAIBHI KOPUCTYBAIbKi iHTEpQeicH, sIKi BUTISANAIOTH OJHAKOBO Ha
PI3HUX TPUCTPOSIX.
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x| /* You can add global styles to this file, and also import other style files */
2

3 html,

4 body {

5 height: 100%;

6 }

¥ 4

8 body {

9 margin: @;

10 font-family: 'Poppins', sans-serif !important;
11 overflow: hidden;

12 )

13

14 .h2 {

15 margin: @ !important;

16 font-family: 'Poppins', sans-serif !important;
17 font-style: normal !important;

18 font-weight: 400 !important;
19 font-size: 20px !important;
20 line-height: 3@px !important;
21}
22
23 ::-webkit-scrollbar {
24 width: Spx;
25 )
26
27 /* Track */
28 ::-webkit-scrollbar-track {
29 box-shadow: inset @ @ Spx Mgrey;
30 border-radius: 10px;

31 }
32
33 /* Handle */
34 ::-webkit-scrollbar-thumb {
35 background: [J#fafaff;
36 border-radius: 10px;
37 )

Pucynok 9. ®parmMeHT riao6anbHUX CTUIIB ISl IPOEKTY

Hns peanizamii mapmpyTtu3anii B Angular BUKOPUCTOBY€ETHCSI BOYIOBaHUN MeXaHi3M
MapIpyTu3alii, sSIKA JO3BOJISIE€ OMUCATH HUISXW J0 PI3HUX KOMIIOHEHTIB y Monatky. s
ILOTO BHKOPUCTOBYIOThCSA Moayni RouterModule Tta Route, sxi € yactunamu ¢GpediMBOpPKY
Angular.
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import { NgModule } from '@angular/core';

import { RouterModule, Routes } from '@angular/router’;
import { AppRoutes } from './types/enums/app-routes.enum';
import { RootRoutes } from './types/enums/root-routes.enum';

const routes: Routes = [

path: AppRoutes.EMPTY,
redirectTo: " ${AppRoutes.ROOT}/${RootRoutes.MAIN}/${RootRoutes.MESSENGER}",
pathMatch: 'full’,

I

path: AppRoutes.ROOT,
loadChildren: () =>
import('./root/root.module').then((m) => m.RootModule),
}:

13

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

1)

export class AppRoutingModule { }

Pucynox 10. [Ipuknan poyrep Mmoaynist
Jns chinkyBaHHS 3 cepBepoM Oylio CTBOpEHO 2 cepBicHM 3 yciMa HEOOXiTHUMH

dbyakmismu. OguH UIsl cHinKyBaHHS 3a jgomomMororo Rest API, iHmmid 3a J0mMoMororo
webSocket.
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@Injectable({
providedIn:
1))

export class WebSocketService {

‘root”’

socket!: io.Socket;

constructor() {

8

1
35

startConnectionForCurrentUser()
console.log(this.socket);
if(this.socket){
this.socket.close();
this.socket.disconnect();
)
const token =
if (token){
const user =
this.socket =
// @ts-ignore

this.startConnectionForCurrentUser();

=
 §

localStorage.getItem('authToken');

jwt_decode(token);
io.connect('165.22.85.146:30800",

”~

query: {'userId': user?.id as string}

s

¥

listen(eventname: string): Observable<any> {
return new Observable((subscriber) => {
this.socket.on(eventname, (data: any) => {

subscriber.next(data);
)
1))

[

emit(eventname: string, data: any) {
this.socket.emit(eventname, data);

3
J

3

Pucynoxk 11. Cepsic ans criaKyBaHHS 3a TOTIOMOT0r0 webSocket

submitData() {
this.signUpForm.markAllAsTouched();

if (this.signUpForm.valid) {
const valueToSend = JSON.parse(ISON.stringify(this.signUpForm.value));
delete valueToSend[ 'repeatPassword'];
valueToSend.password = hashPassword(valueToSend.passiord);
this.isloading = true;
console. log(valueToSend);

this.http.post('api/register’, {
+..valueToSend

N

.pipe(catchError(error => of (error)))
.subscribe((response: any) => {
if (response.error) {
console. log(response.error);
this.isloading = false;

this.signUpError = (typeof response.error.message === "string") ? 'email is already in use' :

'username should start with @'
return;

}

localStorage.setItem('authToken', response?.accessToken);
this.wsService. startConnectionForCurrentUser();
this.isloading = false;

this.router.navigateByUrl('/root/main/messenger’);

N;

response.error.message.details[0].message.includes('/*. +gknu.ua$/') ? 'Email domain should be knu.ua' :

Pucynok 12. O6pobka moMuiiox aBTopu3atii
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MoxHa 6a4uTH, IO TaKOX MPUCYTHS 00poOKa MOMUMIIOK, SIKIIO BiJMOBIMI 3 cepBepa HE
Oyne abo BOHa OyJie HEraTWBHOIO, TO OyJie MOKa3aHO BI/IMOBIJIHE MOBIJIOMIICHHS 3 OIMHUCOM
MTOMWJIKH. Y BHITAAKY MO3UTUBHOTO PE3yJbTaTy Oy/e CTBOPEHO HOBOTO KOPHUCTYBayYa.

J1st OCHOBHOI YaCTHHU JIOJIATKY OyJI0O CTBOPEHO OKPEMUI MOTYJIb, SIKUI1 BKITIOUa€ B ceOe
po30uTi 32 PYHKIIOHATLHICTIO KOMIIOHEHTH Ta TIAMIIH.

@NgModule ({
declarations:

MessengerComponent,
LeftPanelComponent,
ChatsListComponent,
ChatComponent,
ChatPlaceholderComponent,
SettingsComponent,
ChatInListComponent,
MessageComponent,
ContactsComponent,
ChatCreationComponent,

.2

imports:
CommonModule,
MessengerRoutingModule,
MatButtonModule,
ReactiveFormsModule,
MatChipsModule,
TranslateModule,
ReactiveFormsModule,
MatSelectModule,
MatIconModule,
FormsModule,
MatProgressSpinnerModule,
SharedModule,

<2
providers: [
{provide: ColorsService}

1)
JJ)

export class MessengerModule { }

Pucynoxk 13. Messanger Module

Jnsa peamizanii popm Oyno Bukopuctano Reactive forms B Angular, ski 103BOJNSIOTH
3pYYHO Ta THYYKO KEpyBaTH SIK CTaHOM ()OpMH, TaK i ii BimoOpa>keHHSIM Ha BeO-iHTepdeHci.
Reactive forms 103BOJIAIOTE pearyBaTi Ha 3MiHM BBEJICHUX JITAaHUX Ta MPOBOAUTH IX BaJiJallilo.

signUpForm: FormGroup = new FormGroup({
email: new FormControl('', [Validators.required, Validators.email]),
name: new FormControl('', Validators.required),
username: new FormControl('', Validators.required),
password: new FormControl('', Validators.required),
repeatPassword: new FormControl('', Validators.required)

Pucynoxk 14. INpukian ininiamizamii Gopmu
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TECTYBAHHSA

B mpomy po3zini MH pO3INITHEMO DPE3yJbTaTH TECTYBaHHS, BUKOHAHHUX Ha IIPOEKTI.
HaBeneHo neranpHHI OTJISL IPOLIECY TECTYBaHHS, Bijl MIATOTOBKYU Ta IUIAHYBAaHHS JI0 aHAJI3Y
pe3yabTatiB. TakoX MU pO3TISTHEMO, SIK OTPHMaHi pe3yIbTaTH BIUIMBAIOTH HAa MPOEKT SIK B
IJIOMY, TaK 1 Ha PiBeHb HOTO MPHIATHOCTI.

ETanm miarotroBku movaBcs 3 MOPIBHSAHHS TEXHOJIOTIH JJISl TECTYBaHHS, SIKi MOXYTb
3a0e3MeYnTH MOBHOIIHHE TECTYBaHHS (PPOHTEH/I-YaCTHHU JOAATKY. TecTyBaHHS Ha CTOPOHI
OcKeH Ty TIPOBOMIIOCH JI0 Mirpaitii 3a gqormomoroto TestTools. UnitTesting, a micis mirpartii Mu
oOMeXmIMCh Bepudikarico. ToMy B IbOMY PO3JIiTi MU TIOK2)KEMO JIETaJbHIIIIE TECTYBaHHA 3i
CTOPOHU KITIEHTCHKOT YaCTUHU Ta METO/TiB Manual QA.

Hns  TtectyBaHHA Oyno BHpPINIEHO KOPUCTYBATUCh CTaHAapTHEUM Uit  Angular
¢dpetimBopkoM TecTyBaHHAM Karma. Karma - mie iHCTpyMeHT Ui 3aIycKy FOHIT-TECTIB IS
JavaScript-komy B pi3HHX Opay3epax Ta Ha pi3HHX IaTdopmax. BiH 103Boisie aBTOMAaTH3yBaTH
HpOoIeC TECTyBaHHs Ta 3a0e3nedye rapaHTiio TOTo, 110 Ball KO MPAIOE€ OJHAKOBO HA Pi3HUX
NPUCTPOSIX 1 Opay3epax.

[TlepeBarn Karma Ui IOHIT-TECTYBaHHS BKJIIOYAIOTh: ABTOMAaTH3aLisl IPOILECY
TECTYBaHHSI:

- Karma no3Bosisie aBTOMaTH4HO 3amyCKaTH TECTH y Pi3HHX Opays3epax Ta Ha pi3HHX
matdopmax, Mo J03BOJISIE EKOHOMHTH Yac PO3POOHHUKA.

- 3pyuHicTe Ta WBUAKICTH: Karma m03BoJsi€ MIBUAKO BHKOHYBATH TECTH, IPOCTO
3aMyCTHBINM iX KOMaHJOI0 y TepMiHam. Kpim Toro, BiH Hajmae 3pyuHuid iHTepdeiic s
Heperisiay pe3ysbTaTiB TeCTYBaHHS.

- Hapiiimicte: Karma 3a0e3nedye HaAilHICTh TECTIB, OCKIIBKH BiH J03BOJISIE
BUKOHYBATH iX y pi3HHX Opay3epax Ta Ha pi3HUX IuTaT(opmax, 10 J03BOJISE MIEPEBIPUTH, IO
KOJI TIPAITIO€ IPABIIIBHO Y PI3HUX YMOBAX.

- TD'myuxicts: Karma migrpumye pi3Hi (pediMBOpPKHM IJIs HANKCAHHA TECTIB, TaKi SK
Mocha, Jasmine, i Jest, mo m03BoJIsIE pO3pPOOHMKAM BHKOPHCTOBYBATH CBill YIrOOJICHUI
(peliMBOPK 151 TECTYBAHHS.

- InTerpamis 3 iHmmME iHCTpyMeHTaMu: Karma Moke JIeTKO iHTeTpyBaTUCs 3 1HITNMHA
iHCTpyMeHTaMu, Takumu Kk Grunt abo Gulp, s aBroMaTH3alii pi3HIX MPOLECIB Y MPOESKTI.

VY 3aranmeHoMy, Karma mo3Boisie 3a0€3MEUUTH SIKICTh BAIIOTO KOXY Ta BICBHHUTHUCS B
TOMY, III0 Ballli FOHIT-TECTH MPAIIOIOTh Ha Pi3HHUX utatdopmax Ta Opaysepax. Lle momomarae
3MCHIIUTH KUTBKICTh 0ariB Ta MOMHUJIOK.

Takox nnst mepeBipku siKocTi koxy Oyno BukopuctaHo SonarCloud - iHCTpyMeHT amst
aBTOMATUYHOI MEePEBIPKU KOAY Ha HASBHICTh MOXKJIMBHUX OariB, AyIUTIKaIii KOay, MOKIMBOCTI
BUTOKY 4yTnBOi iH(popmamii kopuctyBauiB. Lleli iHcTpymMeHT Oyno DOZaHO 10 HAIINX
penio3utapiiB 'y github, ta aktmBoBaHo 3a jomomororo Github Actions. L{i mepeBipku
3aIrycKajach Uil KOYKHOTO IyJIJT peKBECTa IPU HOTO CTBOPEHHI 1\ab0 T01aBaHHI 3MiH.

Jlami HaBeIeHI MPUKITAIN FOHIT TECTIB IS KITIEHTChKOT YaCTHHU JIOJIATKY, Ta PEe3yJIbTaTH
pobotu Sonar Cloud
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it('should create', () => {
expect(component) .toBeTruthy();

hH

it('should validate required fields', () => {
component.signUpForm.controls['email’].setValue('"');
component.signUpForm.controls[ 'name'].setValue('');

"y

component.signUpForm.controls[ 'username’].setValue("'
component.signUpForm.controls[ 'password'].setValue('');
component.signUpForm.controls[ 'repeatPassword'].setValue('"');

3

expect(component.signUpForm.valid).toBeFalsy();

component.signUpForm.controls[ 'email’ ].setValue('test@gmail.com');
component.signUpForm.controls[ 'name'].setValue('test');
component.signUpForm.controls[ 'username’'].setValue( 'test');
component.signUpForm.controls( 'password’].setValue( 'password');
component.signUpForm.controls[ 'repeatPassword'].setValue('password');
expect(component.signUpForm.valid).toBeTruthy();

3

it('should check if password and repeat password are the same', () => {
component.signUpForm.controls[ 'password’].setValue( 'password');

component.signUpForm.controls[ 'repeatPassword'].setValue('wrongPassword');

expect(component.signUpForm.get( ' repeatPassword')?.hasError('notSame")).toBeTruthy();

component.signUpForm.controls[ 'repeatPassword'].setValue('password');

expect(component.signUpForm.get('repeatPassword')?.hasError('notSame')).toBeFalsy();

}9H

it('should send data when form is valid', () => {
spyOn(component.http, 'post’).and.returnValue(of({}));

component.signUpForm.controls['email’].setValue( 'test@gmail.com');
component.signUpForm.controls[ 'name'].setValue('test');
component.signUpForm.controls['username'].setValue( 'test');
component.signUpForm.controls[ 'password’].setValue( 'password');
component.signUpForm.controls[ 'repeatPassword'].setValue('password');

component.submitData();

expect(component.isLoading).toBeTruthy();

PucyHnok 14. ®@parMeHT IOHIT TECTY

sonarcloud Explore  Q

Tinker K v er > Pull R

7 Pull Requests rch for Pull Re Filters
Overview

Main Branch

1112-Settings ® Failed =
PunRoquests

119-WIP: Chat x Failed
e

1111~ featliocalization): added localization < passed

1110~ made buttons and switch to chat % Faled

11/6/- Addod sighin ard s¥nup EegES, rovecd this functionality in sepsrate module ¥ passed =

117 - Wocs Tuny Added Login Page v Passed

11 8 - added mock database v Passed

Information

Collapse

14 days ago

tast month

last month

last month

last month

tast month

fast month

21260106

96729328

ada2ascl

coldeesb

87665c3

aafde0ac

5755¢950

Pucynok 15. Iepesipka Sonar Cloud ans front-end peno3uropist
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BUKOPHUCTAHHSA CUCTEMHU
[Tpu nepexoi Ha CalT 3a MOCWIIAHHAM KOPHCTYBad IMOTPAIUISE HA CTOPIHKY aBTOPHU3AIii

Q J \)

Pucynok 16. Ctopinka aBTopu3aiii

[Tpu Hatuckanni Ha Log In KopucTyBau moTpamisie Ha CTOPIHKY JIOTiHY, JIe MOKE BBECTH
HEoOXi/IHI J]aHi Ta YBIUTH JJO CUCTEMH, SIK ICHYIOUHI KOPHCTYBAY.

e » W% -

Tinker Web ’/\\?j /‘

Log In

NS
&\
&)

o =

= % 0
| N )
}
o
N

Pucynok 17. Log In

[Ipu HaTtuckaHHi Ha Sign Up KOPHCTYBAd MOTPAIUISiE HA CTOPIHKY peeCTparlii, 16 MOKe
BBECTH HEOOXI1THI TaHi Ta 3apeeCcTPyBaTHUCh, SIK HOBUI KOPHCTYBa4y
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Pucynoxk 18. Sign up

[Ticns ycminrHOT aBTOpU3aliil KOPUCTyBad MOTPAILISIE€ HA OCHOBHY CTOPIHKY JOAATKY, ¢
MOJKE TIEPETIIIHYTH CIIMCOK iICHYIOUMX CAMTIB Ta B3a€EMOISITH 3 HUMH

o)

il
»>

Choose who you want to text

00000000 i

Pucynok 19. OcHoBHa cTOpiHKa

Jns 3MiHM HajmamTyBaHb KOPHCTYyBad MOXKE HATHCHYTH Ha BIAMOBIIHY KHONKY Ta
BIJIKPHTH /1iaJIOTOBE BIKHO 3 HAsIBHOIO iH(OpMAIIi€r0 Ta MOKIIMBICTIO 1i 3MiHH.
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Settings

Anton
@enton

Profile

Change name
Change username

Change emil
Language
Choose language

Choose theme

o ( «

Theme1 Theme 2 There 3

Pucynok 20. CropiHka HaxamTyBaHHS

Jns Toro, mo6 MOTpanmuTH y Aiajor, KOPUCTyBady AOCTATHHO HATHCHYTH Ha OJAWH 3
JOCTYIIHUX Y CIIACKY.

©
©

000000000 i

Pucynok 21. O6paHHs yaty

Ha cTopinii 3’ BisI€THCS YaT, 31 CIMCKOM MOBITOMJICHB. BiZJOOpakKeHUM Y MTpaBii yacTHHI
CTOPIHKH.

Jlnst CTBOpPEHHsST HOBOTO Miajory IOCTaTHBO IOAATH HOBOTO KOPHCTYBada IO CBOIX
KOHTaKTiB. /{7151 IbOoTO HEOOXiHO HATUCHYTH Ha HEOOXiTHY KHOTMKY, a Y BIIKPUTOMY Jiano3i
BBECTH 103epHEHM HOBOTO KOHTAKTY Ta HATHCHYTH KHOIIKY “‘J0/aTH KOHTAaKT”
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Pucynok 22. Kontakt

Jnst CTBOpEHHS TPYIIOBOTO YaTy HEOOXiTHO HATUCHYTH KHOIKY Ta 00paTh KOPUCTYBaviB
31 CHMCKY KOHTAKTiB y J1aJJOrOBOMY BiKHI.

Enter chat name

enter username

6 © 8 6 0 06 0 0
(@)

Pucynok 23. CTBOpeHHS rpyHOBOTO Yacy
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D®OPMAJIBHA CIHHEIUDIKALIA TA BEPUDIKALIIA

Cremmdikamiro Oynmo BupimeHo po3pobnstu 3 BukopuctanHasM MoBu OCL (Object
Constraint Language). Lleit croci6 mepeBipku mporpaM J03BOJIsi€ BU3HAYATH OOMEKEHHs Ha
naHi Ta B3aemonito Mk oO0'ekramu. OCL miaTpuMye KOHCTPYKIIl st (HOpMYITIOBaHHS
NepeayMOB Ta TICISYMOB METOMIB, a TaKOX MOXKE OYTH BHUKOPUCTAHUH Uil BU3HAYCHHS
iHBapiaHTIB KiaciB. MoBa € 00’ €KTUBHOIO, MOCIIOBHOIO Ta JEKJIAPATUBHOO, IO ITiIXOIUThH

JUUISL HAIIO1 CUCTEMHM.

Jns cnenudikarii Mu BUkopuctoByeMo knac “User” 3 monsiMmu email, username, name Ta

password.
class User
email;
password;
name;
username;

)
J

const OclEngine =

// Define

4

el
ULL

require("@stekoe/

rule

const myOclExpression =

context U

-- Email

User email should

“H
C
"
n
=3
2
o
3
n
w
C
o
w
rt
]
i
35
[ ']
-~
©
.
i
7
"
m

should a knu.ua

oe

context User

inv:

self.username.indexof("knu.ua")

Pucynox 24. OCL Bupa3

~

user OclResult {
namesOfFailedInvs:
evaluatedContexts:
result: true

(1,
[1,

e P
2 [

OclResult {
namesOfFailedInvs:
evaluatedContexts:
result: true

(1,
(1

-

Pucynok 25. Pesynbrat OCL mjis pi3HHX KiaciB

Bepuikaris 3a nomomororo Express-contracts mpoBoamiach Ha 2X CHJIIMOIHTAX,
OCKUIbKM 0i10JioTeKka HE Mae MOXKIMBOCTI TpamoBaTH 3 webSocket, ToMy If0 4acTuHy

HEOoOXiTHO OyJI0 CTBOPUTH CAMUM
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const loginShema = Joi.object().keys({
email: Joi.string().min(3).max(38).required().pattern{new RegExp('~.+@knu\.uas$')),
password: Joi.string().required(),

i)s

const signupSchema = Joi.object().keys({
email: Joi.string().min(3).max(30).required().pattern{new RegExp('”".+@knu\.uas%')),
password: Joi.string().required(),
name: Joi.string().min(3).max(32).required(),
username: Joi.string().min(3).max(38).required().pattern(new RegExp('"@.*')),

J 72

Pucynok 26. Cxema s Bepudikariii

router.post('/login', contract(loginSchema), controller.login)

router.post('/register', contract(signupSchema), controller.signup)
Pucynoxk 27. JlonaBanus Bepudikaiii 10 SHINTOIHTIB

OTxe, HaM BAAJIOCS YCIIIITHO BepU(IKyBaTH CTBOPEHHS HOBOTO KOpHCTyBava. Bukonaru
BaJIiIAIF0 HA KOXHE TMoJIe 0a30BOT0 KJIACy Ta MEePEKOHATHCS, 1110 HAIl KOJT TIPAIIIOE.

OIIUC MPOLECY PO3POBKH

3 camMOoro 1MoYaTKy Halla KOMaH/Ia BUPILIIIIA TPAIIOBATH 32 METOIOJIOTIE0 Scrum, ajKe
BOHA JI03BOJISIE:

- Scrum mnepembavae dYITKYy PO3MOAUT poOJicH Ta BIANOBINATBHOCTI B KOMaHII, MO
JI03BOJISIE KOKHOMY YYaCHUKY PO3YMITH CBOi 3aB/IaHHS Ta BHECTH CBiil BHECOK Y ITPOEKT.

- Irepamiiinuii miaxia: Scrum 6a3yeThes Ha iTepalliftHOMY MiAXOJi 0 PO3pPOOKH, IO
JI03BOJISIE KOMaHJII TOCTifHO BJOCKOHAIIIOBAaTH NMPOAYKT, BPAXOBYIOUM BIIT'YKH KJI€HTIB Ta
3MiHHI YMOBH MIPOEKTY.

- Criiike mokparmieHss: Scrum mnepeadayae NoCcTiHe TOKpaIIeHHS MPOIIECiB PO3POOKH
yepes3 Meperisid Ta PeTPOCIEKTUBH, 10 T03BOJISIE KOMaH i MOCTIHHO BIOCKOHAIIOBATHCH Ta
MiBUIIYBATH SIKICTh TIPOIYKTY.

- KepyBanus mpomyktom: Scrum g03BOJsS€ KOMaHIl KepyBaTH INPOAYKTOM dYepes
backlog Ta BMMOrM Kii€HTa, IO JO3BOJSIE 30CEPEAUTHCH HA CTBOPEHHI MPOAYKTY, SKHMA
BiJINOBi1ae oTpeOaM KITi€HTa.

[Ilo maliOimbIIe 3 JaHOT TEXHOJIOTII MaJlo BILIMB Ha YCIIIIHE BUKOHAHHS 3aIJTAHOBAHUX
3amad:

- perymsipHi Scrum akTHBHOCTI. lle 1amo Ham 3MOTy YiTKO pO3YMITH Ha SIKOMY eTari
3HAXOAMTCS KOYKHA 3ajjada. 3BICHO, OTPUMAJIH MOJJIMBICTh ONEPATHBHO JOMOMAaraTd OIHMH
OJTHOMY y pa3i BAHUKHEHHS TPYIHOIIIB.

- BeaeHHs Bcix 3amad B trello. Ile mo3Bommno Ham Bi3yamiyBaTH mporpec poOotu Ta
YHUKHYTH CUTYAIlil, KOJIM 3aBJIaHHs 3QJIAIIAI0THCS HEBUKOHAHUMU 10 KiHI cnpuHTy. Kinbka
JIHIB JT0 3aBEpIICHHS CHPUHTY MU aHAJi3yBaJlll CTaH 3aBJaHb Ta CIUIFHO OOTOBOPIOBAIH, SK
MOYKHA BHUTIPABUTH CUTYAIlI0 3 HEBUKOHAHUMHU 3aB/IaHHIMH.

Hns BenenHs 3amad Oynmo oOpano Trello, ockinmbku mel IHCTPYMEHT 3pydHHHA Yy
BUKOPHUCTaHHI, OE3KOIITOBHUHN Ta IHTYITHBHO 3p0o3yMinuii. [IpreMHOI0 HECTIOIBAaHKOIO CTana
MOXKJIMBICTh QBTOMAaTHYHO MTPUKPIMUTH MyJUIPEKBECTH JI0 33124, 110 JJO3BOJIMIIO HAM IPOCTIIIe
opieHTyBaTuCs B mpoiieci po3podku. Och Tak BUIIIAAAIA HAIIA OIIKA JUIS OAHOTO 13 CIIPHHTIB,
TYT MOXHA NOOAYUTH 110 10 KOXKHOI 3a]jaui NPUKPINJIeHI BUKOHABII, Ta TETH, AKi O3HAYal0Th
JI0 4OT'0 CaMe BiTHOCHJIACh KOHKPETHA 3aaua.
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# [ Trello Pabounenpocpancrea v Hesaswwe v BuoGpawow v lWaGrowss v Cossams Q Nowex

< Sprint 6(30.03 - 05.04) ¢ & /mpabouero npocipanciea 9 Ynyuwenns ¥ Astomarwsauun T owwp g AK

+ AloGasue euse oy KoROHKY

Poxunut npocaoTpa paouero npoc...
B Tasmuya
B Kanendape

Mon aocxu

B2 Sprint 12002-28.02)
Sprint 2 (103 - 0803)
Sprint 3(09.03 - 15.03)
Sprint 4(16.03 - 22.03)
Sprint 6(30.03 - 05.04)

B story test

CNCD BE Migration

Pucynoxk 28. lomka Trello

[InanyBaHHS CHOPUHTIB NPOBOJAWIOCH LIOTIDKHS 3 METOI PO3MOIUTYy 3aBAaHb MiX
YJeHAMHM KOMaH/U TaKUM YMHOM, 11100 B KiHIII CIIPHHTY HE 3aJIMIIaJ0Ch 0araTo HeBUKOHAHUX
3aga4. Ham Branocs 3HaiiTi 06anaHc MK TUM, 100 BCi WICHH KOMaH/IM MaJld JOCTaTHBO 3a1a4
U1l BUKOHAHHS, aJle HiXTo He OyB nepeBaHTakeHUH. Ko)kHOMY WiieHy KOMaHIH PU3HAYATIHCS
3a/1a4i, BpaxOBYIOUH HOTO HABUYKH Ta 3710HOCTI.

TpyaHoui Ta 3a7a4i, 3 SKUMH 3iIITOBXHYIHUCH.

HenoBepuene mianyBanHs. Ha Hairy TyMKy OCHOBHOIO IIPHYHMHOIO 11i€ poOsiemu OyB
HEJOCTaTHIN JIOCBi[ B MMUTAaHHI OIIHKU 3a/1a4, Ta iHO/A1 MpoOJIeMu 3 HEPIBHOMIPHICTIO Hacy,
SIKUH 4JICHN KOMaH/W BUIUISUTM Ha IPOEKT, 11 MOPOKYBAJIO poOiieMy 3 OJI0KyBaHHSM 3a/ad,
ajke y KOXKHOTO B KOMaH 1i OyB CBiil TeMIl.

CriocoOu BUpIMIEHHS 1aHOi TPOOIeMu:

1)  Pos0utts 3amad Ha OinbIn APiOHI.

2)  JlerampHe OOTOBOPEHHS 3a/1adi.

3) IlomwupeHHs 3HaHb.

Mirpauii Back-end’y. SIk Oyno 3a3HaueHO BHIIE, Yy XOZI PO3POOKH MPOEKTY OYI0
NPUAHATE PIMICHHS 3MIHH CTEKy pO3pOOKH cepBepHOi YacTHHH AoAatky. Llg mpobiema
noTpeOyBana BEJIMKOI KUTBKOCTI 4Yacy HE JIMINEG HA BHBUCHHS HOBOI TEXHOJIOTII, ane W Ha
nepeHeceHHs ICHyI040i ()yHKIIIOHATBHOCTI.

Ha 1mpomy mpoekTi My 3700yJM JTOCBij CHiBHpari Ta poOOTH B KOMaHji, BHBUWIIH
TUIaHyBaHHS, e()eKTUBHY KOMYHIKAIlif0 Ta ympaBiiHHS dacoM. Ham Bmanocs mparmroBatu B
OJTHOMY HAmNpsIMKY, 1100 pa3oM JIOCSTTH MOCTABJICHHUX LIEH, 110 AaBajlo HAM MOTHBAILIO Ta
3amikaBieHicTb. KpiM Toro, Mu HaBunimcs e(peKTUBHO OOMiHIOBATHUCS iH(OPMAITIEIO B IPOCKTI,
BUCJIOBJIIOBATH CBOI JyMKH Ta KOHTPOJIFOBATH BUKOHAHHS BIIACHUX 33/1a4, 10 JOTIOMOTJIO HaM
YCHIIIHO OCHOBHY YaCTHHY 3aBEPLIMTH NPOEKT. MO)KHA BIIEBHEHO CKa3aTH, IO TPOEKT
3aBEpUIMBCS BJANO, OCKUIBKM KOMaHAa JOCsIVia MOCTAaBICHUX Ha IoYyaTKy wijieid. B
MaiOyTHbOMY TUIAHYETHCS JIOJATH JI0 MPOEKTY 1HTETPALilo 3 IHITMMHU YaCTUHAMH €KOCUCTEMH
VHIBEPCHTETY.

Ko)eH ydJaCHHMK MpOEKTy MaB MOXJIMBICTh 3ITKHYTUCh 3 HOBUMH TEXHIYHUMH
3aBJaHHSAMU Ta BiT4yTH NpodeciiiHuii po3BUTOK y cBOil ramysi. JlomaTkoBo, Mu 3700yiu
JIOCB1/1 BUKOPUCTAHHS THYYKHX METOJIiB PO3POOKH.
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BUCHOBKH

Komanpa ycmimHo 3aBepuinia po3poOKy YHIBEPCHUTETCHKOro MeceHpkepa. KoxeH
YYaCHHMK OTPHUMaB HOBI BUKJIMKH, 1110 JO3BOJMIIO PO3BUBATHCH K (haXiBLIO Ta MOITIUOIIOBATH
CBOi 3HAaHHS B TajJy3i MporpamyBaHHS Ta po3poOku. Komanma mpaioBaia MpoayKTUBHO Ta
MaKCHUMaJbHO €(EeKTHBHO BUKOPHUCTOBYBaJia CBOI HABWYKH Ta 3HAHHS IS JIOCATHEHHS METU
npoekty. [lpamroBaTi B KOMaHAI OyJI0 3aXOIUTIOIOYE Ta CTUMYJIOBAJIO JIO CIUIBHOT
BIATIOBITaJIbHOCTI, IO B PE3YJIbTATi TO3BOIMIIO CIIPABUTHUCS 3 YCiMa 3aa9aMy i BUKITHKAMH.

Ochb CIIUCOK THX HAaBUYOK, SIKi MM 3MOTJIM TIOKPAIIUTH i1 9ac poOOTH HaJl IPOEKTOM:

1. Backend-po3po0ka: mu BIockoHamiau cBoi 3HaHHsA Node.js, Express, 1m0 103Boimino
CTBOPHUTH TWHAMIYHHN MacIITa0OBaHy Ta THYYKY CEpBEPHY YaCTHUHY TPOEKTY.

2. Frontend-po3po0ka: MU BIOCKOHAJWIM CBOI 3HaHHA Angular, mo JX03BOJIHIIO
CTBOPDHUTH JWHAMIYHMNA Ta IHTEPAKTHBHUH iHTep(delc KopHcTyBada, a TaKOX ITOKPAIIHTH
MIBUAKICTh pOOOTH BeO-cailTy.

3. In3aiiH: MM BIOCKOHAJIMIN HaBUYKH podoTH 3 Figma, 1110 70MOMOIIIO HaM CTBOPUTH
OB MPUBAOIMBUHN Ta 3pYYHUHN AJI1 KOPUCTYBadiB JU3aHH.

4. YnpasiliHHA NPOEeKTaMM: MU HaBUMWINCH e(eKTUBHO BuKopuctoByBaTH Trello s
oprasizariiii poOoTH, CTEKEHHS 32 IPOTPECOM Ta CIITTKYBaHHS B KOMaH/Ii.

Ile#t mpoeKT NOKpaluB Hallli HABUYKHU Y IIPOTrpaMyBaHHI Ta In3aiiHi, a TAKO)K HABYMB HAc
IpaiioBaTl y KOMaHIi Ta e(EeKTUBHO CIUIKyBaTHCA OIMH 3 OJHMM. MH NHUIIaEMOCS
pe3yibTaTaMM Halloi poOOTH Ta 3 HETEPIIHHAM YEKAaEMO Ha M01aJIbII1 BUKIUKH Ta MOKJIUBOCTI
JUISL PO3BUTKY.

BUKOPUCTAHI J)KEPEJIA

1. Angular Material. [loxymenTanis. [Enekrponnuii pecypc]. Pexum poctymy:
https://material.angular.io/.

2. Angular.  Jlokymenramis.  [Enextponnuit  pecypc]. Pexumm  mocrymy:
https://angular.io/.

3. Node.js. J[Jloxymenramis. [Enektponnuii  pecypc].  Pexxum  jocrymy:
https://nodejs.org/en/.

4. Express. [Enekrponnunii pecype]. Pexxum noctymy: http://expressjs.com/.

5. Socket.io. Jlokymenramis. [EnextponHmii  pecypc]. Pexkmm  goctymy:
https://socket.io/.

6. Figma. Odinitinuit BeO-caiit. [Emextponnuii pecypc]. Pexum gocrymy:
https://www.figma.com/.

7. GitHub. [Enexktponnuii pecypc]. Pexxum poctymy: https://github.com/.

8. Official Git Documentation. [Enexrponnuii pecypc]. Pexxum moctymy: https:/git-
scm.com/doc/.

9. OCL.js. JloxymeHTaIis [Enextponnnii  pecypc].  Pexxum  gocrymy:
https://ocl.stekoe.de/.

10. Express-contracts. Jlokymenramis [Enektponnuii pecypc]. Pexum gocrymy:
https://github.com/Dallas62/express-contract/.

11. MongoDB. Odimiitnuii  BeO-caiit. [EnekTponnmit pecypc]. Pexkum goctymy:
https://www.mongodb.com/.

12. Postman. Odginiiiauii BeO-caiit. [Enextponnuit pecype]. Pexum gocrymy:
https://www.postman.com/.

13. UML diagram tutorial. Crarrs. [Enextponnmii pecypc]. Pexum goctymy:
https://medium.com/@smagid_allThings/uml-class-diagrams-tutorial-step-by-step-
520£d83b300
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CUCTEMA OIJITPUMKH BOJIOHTEPCBKOI JOIIOMOT A
"HELPER"

Banepia Kanouoa, Maxcum Mapuuwax, Maxcum Muxkumwk, Izop Cenezensv, Mapis
Anyeppicea, Kamepuna Moeuanik, Onena bonoapesa, Onvza Ilpoyenko

BCTYII

AKTyajibHiCTh 00paHoi Temu. BiliHa B Hammii kpaiHi mokaszana, sIKi MM BIJJKPHUTI Ta
HeOalTyKi: JIFOMU TOTOBI JOMOMAaraTtd OIWH OJHOMY. Macmrta® moTped BapiloeThesl Bij
JIOTIOMOTH 3 TIOKYTIKAMH TIPOAYKTIB JIJIsl CTapIINX CYCiiB, 0 300py KOIITIB HAa aMyHiIifo abo
enexkrporenepatopu. Ll{omus y Temerpam-kananax ta @eiicOyK-CIiIbHOTAX 3'ABISIFOTHCS COTHI
npoxaHb PO JOTOMOTY YH 3BICTKY HPO MOXIHUBICTH JOTMOMOITH. Jleski 3amuTe iHOII
BUKOHYIOTH KUJIbKa JIFOJICH MapajiensHo, TyOIordd poOoTy, TOI SK 1HIII 3aJIHIIAI0THCS 11032
yBaroro ta "TyonsaThcsa" MiXK HOBUHAMH, OCOOMCTUMH TIOBIIOMIICHHSIMU Ta JCCSITKAMH THIINAX
MIOBiJJOMJICHB.

3acrocyHoK mij Ha3Bor Helper Moxke MOMOMOITH pi3HHM KaTeropisiM KOPHCTYBadiB,
30KpeMa JIFO/IIM 3 00MEKEHUMHU MOKIIMBOCTSIMH, JIITHIM JIFOZISIM, @ TAKOK BCIM THM, XTO IIYKa€
MIBAJIKY Ta €(pEKTUBHY JOTIOMOTY.

Metoau aocaigxkeHHs.[[1s1 po3poOKM TAaKOro 3aCTOCYHKY METOOM JIOCIIKEHHS
BKJIFOYAIOTh aHaJIi3 IMOTpeO Ta mpo0ieM, 3 SKUMH CTUKAIOThCS Pi3HI KaTeropii KOPUCTYBaYiB,
aHaJli3 KOHKYPEHTIB, ONUTYBAaHHs Ta CIIOCTEPEXEHHS, TECTYBaHHS Ta OLiHKA €(EeKTHBHOCTI
3aCTOCYHKY.

i i 3aBnanns. OCHOBHA IiJIb MOJISATAE B TOMY, OO CTBOPUTH KOMQPOPTHHI, TETKUNA
y BUKOPUCTaHH1 AJIs JIfoAel Oyib-sIKOT0 BiKy, KOPUCHUH 3aCTOCYHOK JIJIsl BOJIOHTEPCTBA.

JInst mocsiTHeHHS 1€l 1111 TOCTaBJICHO TaKl 3aBJaHHS

- y3araJIbHeHHs iHpopMaIlii Ipo BOJOHTEPCTBO;

- TOCIiJIUTH HAsIBHI 3aCTOCYHKH 3 MOJIIOHOI0 TEMaTHUKOIO B YKpaiHi;

- O3HaNlOMJIEHHS 3 HAsBHUMHU TE€XHOJIOT1SIMM Ta IPOrpaMaMu Al epeKTUBHOI opraHizarii
pobodoro mporiecy;

- po3pobuTH iHTEpdeEiic Ta AU3aifH 3aCTOCYHKY;

- MOTJIMOJICHHS MIPAKTUYHUX HAaBUYOK pOOOTH B KOMaH/II;

- BIACHE CTBOpPEHH: Ta TecTyBaHH: ruiatdopmu "Helper";

orJsi HAABHUX HA PUHKY CUCTEM

Hapasi Ha puHKY MpeacTaBiIeHO QyXe Mayio MoAiOHuMX mpoekTiB. Komanmoro Oyio
NPOAHATI30BaHO HACTYITHI KOHKYPEHTHI PillleHHS:

Banpaeposbka - BiH J03BOJISIE KOKHOMY KOPHUCTyBaueBl OyTH SIK B POJII JIFOJAMHH, SIKa
nrykae Oyab-sKOi JIONOMOTH, TaK 1 B POJii BOJIOHTEPA, sIKMH Moxke i1 HazaTH. "banneponabky"
CTBOPHJIM, a0W TaTH MOXKJIMBICTH CTPYKTYPYBAaTH 3aIIUTH TPO JOTIOMOTY Pi3HHUX HAIpPSIMIB Ta
MaciiTabiB ¥ YHHKHYTH CHTYyallil, KOJM OJHI 3BEpHEHHsI ITHOPYIOTh, a 1HIII BUKOHYIOTh
napajienbHO KiJibKa ocio.

IlepeBaru:

- Bpanwmii nororumn.

- Icnye dpopma peectpariii.

- Oxpema cTOpiHKA 3 3amUTamMH, MOKHa 0OpaTH (UIBTPYBaHHSA, HANPUKIAI: HATATH
JIOTIOMOTY 4YW TOTPeOYIO0 IIOTIOMOTY, TaKOX KaTeropii: 3aKylKa, JOCTaBKa, NMEpeBE3CHHS
JFO/IeH, IPOIYKTH, Tiri€Ha, MEJUKAMEHTH, aMyHIIlisl, ITyKaro JiM, TEXHiKa, JIOJICHKI pecypcH,
30ip KomTiB. Takok MOXKHA 0OpaTH PETiOH.

- Oxpema cTopiHKa 3 3alUTOM 3 SKHM TOTOBHI JOMOMOTTH, OKpeMa 3i CBOIMH
3alUTaMy, 1 3aIUTH SIKi MOKHA 30epertTH, mood He 3aryOuTH.
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- Cropiaka npodinb: 3MiHUTH OCOOWCTI JaHi, CTIOBINICHHS B 3aJI€)KHOCTI BiJl THIY:
noTpedyIo TONMOMOTY UM HaJialo, 1 sIKi KaTeropii, 1 perioH, Tak MOKHA HE 3aryOUTH 3alUTH SIKi
HNOTEHLIHHO MOXKEII 3aKpUTH, a00 BUKJIACTH 3alUT B SIKOMY PEriOHY UM SKUH THI MPOIYKLii
TOTOBUH HaJaTH.

Henoniku:

- He MoxHa miaTBepANTH OCOOHUCTICTH, TOOTO OY/b-SIKUH KOPUCTYBau MOXKE B3ATH
Oy/b-sIKi KOHTAKTHI JIaHi.

- Hemae momituku koHpiASHIIHHOCTI.

- He mosxHa nonaBatu (OTO 710 3aIUTY.

- Hespyunuii inrepdeiic, HemMae MOHATTS TUNOTpPadiKy, YITKOTO PO3MEKYBaHHS
3aIlUTiB.

EpayHna - 11¢ iHTepakTHBHA Mara Jijisi BOJIOHTEPIB Ta JIOACH, sIKi MOTPeOyIOTh JOMOMOTH
y el cknaaauii yac. HoBuil BONOHTEPChKHIA 3aCTOCYHOK BiJl KOMaH/IH, sIKa CTBOPUIIA JOJATOK
eTpuBora, AKuii 3 mepHIMX JHIB BIHU CTIOBIIIAE TIPO MOBITPSHY TPUBOTY B 00JIACTSAX Ta MiCTax
YkpaiHu.

[Tepesaru:

- IlIBuaka aBTopu3ais (uepes3 deicoyk, adbo apple).

- IcHye mamna 31 3HaUKaMu OTPeOYIO TOMIOMOT'Y UM HaJaro JOOMOTY.

- Cropinka Cnucok — (oTo KOpHCTyBaya, HaJai JONOMOTY 4u HOTpedyro, OIHC,
KOHTakTHI naHi (Tenedon, iHcTarpam, Kareropis 3zanurty(ika, TPUTYIOK, TiTH, BIHCHKOBI,
MICTO).

- Cropinaka Jlonati — Mo)KHa Ha Malli J0JaTH 3aIluT.

- Cropinka [Ipo¢ins — 3MiHUTH iM’s1, Bami myOTikarii, BAWTH 3 akayHTa, CKaCyBaHHS.

Henmomixu:

- He 3po3yminmii inTepdeiic i Ha3Ba(Ba)KKO 3HANTH y JOJATKY SKIIO HE 3HAEHI Ha3BU
JOJIATKY ).

- He Mo’xHa 3MIHUTH OCOOUCTI J1aHi.

- Hewmae ¢inpTpa 3anmTiBs.

- Hemae 1o1aTkoBOTO OMUCY MOJITUKH KOH(IACHIIIHHOCTI.

- He mosxHa momaBatu (OTO 710 3aIHTY.

Turbota - ITnardopma B3aeMOIIOMIiYi JIJIT THX XTO XOUYE€ JOMOMOTITH Ta JUIS THX XTO
notpedye IomoMoru. SIKImo TH BOJOHTEP — CTBOPH 00'SIBY TPO JAOMOMOTY Ta YeKal KOJIH 3
TOOOIO 3B'SKYTHCS Ti, KOMY TH MOTPiOEH y TaKuil BaXKKHid yac. ko To61 moTpiOHa momomora
— 3alfiu y J0JaTOK Ta BHOEpM BOJIOHTEpa SKHA MOXe ToOI  JIOTIOMOTTH.
(Ilim gac HamucaHHS 3BITY TPO TPOEKT - TAHWH 3aCTOCYHOK BHHIIOB 3 PUHKY, TOOTO
3aBaHTAKUTH HOTO TeTIep HEMOXKIIUBO).

ITepesarm:

- 3po3yMiui JIOTOTHI i HA3Ba.

- IcHye BUOIp: HagaTH TOTIOMOTY 1 HAJA0 JOTIOMOTY.

- MosHa HanMcaTy po3poOHUKY JojaTKa ocobucto B Tenerpam.

- ABTOpu3alis yepe3 HoMep TeneoHy, T0JATKOBO MiATBEPHKEHHS (KO IPUXOIUTH 32
HOMEpOM TeneoHy).

- CrBopuru lo6po: Bamie iM’s1, agpeca, Iepestik KaTeropii: TpaHCTIOpT, BOJA, KM, TKa,
JITH, TIPUTYJIOK, TBAPUHH, OJT, iHIIe. OMUC TOMOMOTH: B SKi KUTBKOCTI, OJpa3zy MOKHA
HammcaTn yMoBH. Bapiantu 3B°s3ky: Tenerpam abo BaiiGep.

- Konm 3amuT CTBOpeHMII MOXHa BHIATUTH 3allUT, BapiaHTH: TOBEPHYTHCS Ha
TOJIOBHY, BUMTH 3 aKayHTY, CKacyBaTH Jit0. Takok CTBOPUTH HOBHI 3aITUT.

- Sxmio o6pati Hamaro 1o6po: MoxkHa 00paTy JIOKAILIO 1 KaTeTOPito TOTIOMOT .

- MoskHa TeperyiIHyTH JETaNbHO 3allUTH IHIINX JIONEH 3 OMUCOM 1 KOHTaKTHUMH
JTAHAMH.
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- MosxHa noauBuTHCA (HOTO JIOAUHY 110 NOTPEOYE.

Henomnixu:

- He Mo’xHa 3MiHUTH JIaHi CTBOPEHOTO 3aMUTY (JIUIIIE BUJIATHUTH).

- Hemae mann.

- He mosxHa 3MiHUTH OCOOMCTI TaHi (JIUIIIE CTBOPUTH HOBHUI aKayHT).

- He mosxHa momaBatu (OTO 710 3aIHTY.

BucHOBOK aHAJITHKA. 3aII03UYEHO 3 IHIIUX JOMATKIB:

- 3po3yMiJuii IOTOTHIT 1 Ha3Ba.

- ®opwma peectparii.

- 3amuTH OKpeMa CTOpiHKa, MO)KHa 0OpaTé (UIBTpyBaHHS: HAJATH TOIIOMOTY YU
NMoTpeOyI0 IOMOMOTY, KaTeropii:3aKyrka, T0CTaBKa, TICpPEBE3CHHS JIIOJCH, MPOIYKTH, Tiri€Ha,
MeIMKaMEHTH, aMYHIIlisl, IIyKaro JIiM, TEXHIKa, JIFOICHKI pecypcH, 30ip KOIITIB.

- OxpeMo CTOpiHKa 3 3amUTOM SKHH 30HMpaecmics JONOMOTITH, OKPEMO 3i CBOIMH
3aIUTaMu.

Honanu:

- Ilpwm peecrpanii miaTBEpKEHHS Yepe3 TOIITY.

- IlpocTuii Ta 3py4uHUil IU3aliH 11 BUKOPUCTAaHHS.

- JlomaBauHs ()OTO B ITOCTH.

- 3roza 3 MoJITHKO KOHDIEHIIHHOCTI.

OI'JIS1JI BUKOPUCTAHUX TEXHOJIOT' T

Dart - 1e 00'eKTHO-Opi€HTOBaHa MOBa TMpOTpamMyBaHHA, sKa Oyna po3poOiieHa
kommaniero Google. Dart Mo>ke BHKOPHCTOBYBATHCH ISl pO3POOKH BEOIOIATKIB, MOOLTEHUX
JIOJTATKIB Ta CEPBEPHUX JOATKIB.

ITepesarm:

- IlponykrusHicTh: Dart mae BOymoBaHy cucTeMy 30MpaHHS CMITTS, SKa JIO3BOJISE
aBTOMATHYHO BUBUIBHATH MaM'Th, KOJIM 00'€kTH OibIiie He moTpiOHi. I{e 103BosIsie 3MEHIIUTH
CIOXMBaHHS PECypCiB Ta 3a0€3MeUNTH BUCOKY MPOIYKTUBHICTD MTPOTPAMHOTO 3a0€3MCUCHHS.

- I'myuxicts: Dart 103B0JIsI€ pO3pOOHHUKAM JIETKO 3MiHIOBATH Ta JOMOBHIOBATH JI0/1aTOK
3a JIOMOMOTO0 BOyaoBaHMX (peiiMBOpkiB Ta Oibmiorek. lle 3abesmeuye THYYKICTh Ta
PO3IIUPIOBAHICTh JA0JaTKa.

- IIBuakicte po3poOku: Dart Mae mpocTuii Ta JTaKOHIYHUI CHHTAaKCHC, IO J03BOJISE
PO3pOOHMKAM IIBUAKO CTBOPIOBATH MIPOrPaMHE 3a0€3MECUECHHS.

- Bigkpuricts: Dart Mae BiIKpUTHIA BUXiTHHIA KOJI Ta aKTHBHY CIUJIBHOTY pO3pOOHHKIB,
sIKa IOTIOMarae y po3B’si3aHHI MTUTaHb Ta PO3BUTKY MOBH.

Flutter - TexHONOTisI pO3pOOKH MOOUTPHHX MONATKIB 3 BIAKPUTHM KOIOM, CTBOpPEHA
kommaniero Google. Bona 0a3zyeTscsi MOBOIO mporpamyBaHHs Dart i 103BoJsIE po3poOIsITH
kpoc-tardopmui nogatku st Android Ta 10S.

Flutter mponoHye MBUAKICTE PO3POOKH Ta BUCOKY POTYKTHBHICTh. OCHOBHA TIepeBara
noysrae B Tomy, o Flutter BukopucToBye BIacHU# pyIIiid 17151 MATIOBaHHS 1 PEHACPHHTY, 110
JI03BOJISIE JOCSTTH BUCOKOI NMPOAYKTUBHOCTI, @ TAaKOXK 3MEHIIUTH 4Yac PO3POOKH. 3aBISKH
mpomy Flutter € imeampHMM BHOOpPOM UIsI PO3POOKM BHCOKOMPOTYKTHBHUX MOOUTBHUX
IIOJIaTKIB.

Flutter Tako>x 103BOJIsIE MIBUAKO PO3POOJIATH JOAATKU 3 TFApHUM JU3AHHOM, 3aBISIKU
BOynoBaniii 0ibmioreni Material Design Tta Cupertino, sxi 3a0e3meuyroTh CTHILHUH Ta
cyuacHHi iHTepdeiic kopuctyBaua. bidmioreka Material Design, ctBopeHa Google, MicTUTh
HaOip BiJKETIB, K1 I03BOJISIIOTH BTUTUTH BCi enleMeHTH qu3aiiHy Material Design. bibmioreka
Cupertino 03BoJIsIE CTBOPIOBATH iHTEpdeiic, mo cxoxuit Ha 10S.
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Flutter Takox 103BOJs€ JIETKO 30MpaTH Ta BUKOPHCTOBYBAaTH BIIACHI BIIKETH, IO
JIO3BOJISIE  PO3POOHMKAM CTBOPIOBATH BIAacHWW Ju3alH Ta (QYHKIIOHANBHICTh, SIKi
BiJINIOB1/1al0Th X MOTpebam Ta moTpedaM KOPHUCTYBaUiB.

3a monomoroto Flutter Mo)kHa Takok CTBOPIOBATH JOAATKU 3 aHIMAII€IO Ta e(heKTaMH,
110 320€3MeYyI0Th BUCOKY IHTEpPaKTUBHICTH Ta MPUBAOIUBICTD.

Golang - MoBa Go po3po0isIack, SIK MOBa Il CTBOPSHHS PI3HUX BUCOKOE(PEKTHBHUX
nporpaM, OJHAK OLTBIIICTh IPOTPAMICTIB CXOAATHCS Ha AyMIIi, 10 HAWKpaIle BOHA MiIXOIUTh
JUTSL CTBOpEHHSI BeOoaatkiB (B sikocTi back-end). Tlpu mbomy Go 1ae MOKIMBOCTI TIHCATH i
i npoekTH, Hanpukiaa, Docker, InfluxDB 1 Kubernetes. Io cyTi, 3actocyBanus moBu Go
OOMEXy€eThCSI TPhOMa OCHOBHMMH HAaINpsIMKaMH: MEpPEXKeBe TIporpamMHe 3a0e3nedeHHs,
KOHCOJIbHI YTHIIITH Ta OEKEHI.

OnHi€ro 3 BIIMIHHMX PHC MOBH € OpHTiHaJbHAa CHCTEMa THITIB: B MOBI BIJICYyTHE
HacIiyBaHHs (OIMH 3 TPUHIMIIB 00'€KTHO-OpPIEHTOBaHOTO TporpamyBaHHs). Takox B Go
BUKOPUCTOBYETHCSI CKOPOUYEHUM CHHTAaKCUC BU3HAYEHHS 3MIHHUX 1 CHMHTaKCUC aHOHIMHHUX
GbyHKITIH.

[le ogHa 0COONMUBICTH 1i€T MOBHU - MapaJielli3M, KU TOJsITae B TOMY, IO Oy/b-sKa
(byHKIIis MOXKe OyTH BUKOHAHA OJTHOYACHO 3 iHIIOKO.

Yepes Te, mo Go € 0fHIEI0 3 MOJOJUX MOB IMPOTPaMyBaHHS, PETYJISIPHO BHHUKAIOTh
00TOBOPEHHS JOLITBHOCTI 11 BUKOPUCTAHHSI.

Yomy obpamu Go? bo BoHa miBHIKa, MPOCTa, MOTY)KHA MOBa NPOrpaMyBaHHs sKa
KOMITLTFOETHCSI.

bioniomexa Gin - BUKOPHCTOBYE cTaHAapTHY O0ibmioteky http, ane mo cyTi mpocTto
CIPOILIYE 1€ BCE, 1 CKOPOUYE KOJ LIUIIXOM NePEBUKOPUCTAHHS.

B0 mongodb - npocta mBuaka NoSQL 06a3za nanux, sKa JO3BOJISE THYYKO Ta IIBHJKO
MiAIAMaTH IPOEKTH.

Jlnst 3pydHOCTI pOoOOTH HAJ MPOEKTOM OYJIO BHKOPHUCTaHO BEOCEpBIC Ui CIIJIBHOT
po3pobku mporpamuoro 3abesnedcHHs GitHub. [TocunaHHs Ha peno3UTOpil 3HAXOTUTHCS B
Honatky b.

INPU3HAYEHHS I OIJII CTBOPEHHS CUCTEMMU.

IpuzHavennss cucremu. [lpu3HaueHHsIM cHcTeMu 3acTocyHkKy "Helper" €
aBTOMATH3allisl TPOLIECY CTBOPEHHS 3aIMTIB JUISI JONOMOTH B OyIb-sKiii 4acTHHI YKpaiHH.
Taka cucrema Ja€ MOMIJIMBOCTI KOPHCTyBadaM CTBOPIOBATH 3allUTH, LIyKaTH TEBHI pedi,
3MIiHIOBaTH iX cTaTyc, OyTH KOPHCHUM Ha 0Jaro KpaiHu.

Pobota nepenbauae:

- aHaJIi3 CXOKUX NPOTrPaMHHX MPOJYKTIB HA PUHKY;

- BU3HAYCHHA (PYHKIIOHAIBFHUX MOXKIMBOCTEH Il MaOYTHBOT CHCTEMH;

- TPOEKTYBAHHS Jiarpam 3TiJHO 3 TIOCTaBJICHUMH BUMOTaMHM;

- TporpaMHa peaizallisi CHCTEMH.

ini crBopenns cucremu. "Helper" Oyna cTBOpeHa 3 METORO:

- MOJJIMBICTh HaJIaHHS/OTPUMAHHS JOTIOMOTH B Oy/Ib-sKii YacTHHI YKpaiHu;

- 100% BUKOHAHHS 3aIUTIB;

- JIOTIOMOTa BICHKOBHUM, iX poandam, MepeCeICHIISIM, JTITHIM JIFOISIM 1 JITIM;

B ToMy umcii 3acTocyHOK NMpu3HaueHWH A7 BOJOHTepiB. Bosmontepam uwacTto Tpeba
HIyKaTH MO 3aIMTax JesKi pedi, 4acTo BOJIOHTEPHU MPALIO0Th HE 32 CBOi 0COOMCTI KOILTH, a 3a
JIOHATH 3BUYANHMX JIIOJIEH, TOMY 3aCTOCYHOK JIOTIOMOKE BOJIOHTEpaM y IMOILIyKax pedei, ki
JIOTIOMO’KYTb 3aKPUTHU 3aIHUT.

Bumoru o cucremu

1) Ctunictiune opopMIIEHHS! CUCTEMH Ma€ BiJINIOBIaTH AU3aliH-MaKeTy, MOTOIKEHOTO
3 KOMaHJI00 Ta 3aMOBHHUKAMH.
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2) BukopucTaHHS KOJIpPHUX CXeM, TrpadiqHUX eNeMEeHTIB, MpPU(DTIB MOTOHKECHOMY
JM3aiiH-MaKeTy B IIPOLECi CTBOPEHHS CUCTEMH € 000B’ I3KOBUM.

3) Bumoru 10 rpadiyHoro auzaiiHy caury.

4) Caifit Ta yci HOro KOMIIOHEHTH HE TOBHHHI OyTH TpadiuHO NepeHaCHYCHHMHU.
[arepdetic mae OyTH 3pydHHM Y HaBiramii, iIHTYITHBHO 3pO3yMiTUM, OUTBIIICTH KIFOUOBHX
€JIEMEHTIB MalOTh OYTH JOCTYITHI Yepe3 ABi-TpH MPOCTi Jii.

5) AuzaiiH caiity Mae nepeadadaTH BIaje MOEJHAHHS CTHIIICTUKHU, KOJIBOPIB, MPHUQTIB,
JIOTOTHITY.

6) BukopucTtaHHSAM CydYaCHHX TEXHOJIOTiH pO3poOKM (MOJEpHi3alii) MPHKIATHOTO
nporpaMHOro 3a0e3rneyeHHs Ta 3a0e3MeUCHHAM IKICHOTO HOTO TECTYBaHHS.

7) 3acTocyBaHHI CydacHHX 1H()OpPMAIIHHUX TEXHOIOT1H.

8) IliaTpuMIli aKTyaqbHOCTi, TIOBHOTH, HECYNEPEUHOCTI, IUTICHOCTI Ta JOCTYHMHOCTI
iHpOpMarii.

9) Kpim Toro, mporpama Mae mnepeadadaTtu aBTOpu3allilo KopucTyBauya. Cucrema
NOBHMHHA HA/1aBaTH MOKJIMBICTh aBTOPU3YBATHUCS 3a JOTIOMOT'0I0 €JIEKTPOHHOI a/IpeCH.

Bumoru 10 pyHKUii, siki BAKOHYIOTHCSI CHCTEMOI0

Higcucrema kopucryBaua.

DyHKUList 3agauya

Peectpartis BBenennst im’a kopucTyBaua
BBeneHHs1 KOpeKTHOI noTH
BBeieHHS Iapoutro SIKUil HAJIHIIIOB Ha MOIITY
IIpuaymaru maposis

ABTopu3aris BBeneHHs KOPEeKTHOI 0COOHMCTOT MOMITH
BBeznenns naposro, sikuii OyB 3anmicaHuil Ha TIOYATKy peecTpartii
CropiHKa 3amuTiB [lepernstHyTH BCi aKTyasbHi 3alIUTH

[ToauBuTHCS OCOOUCTI 3alIUTH
30eperTy 3amuT
CTBOpHTH 3amUT BBecTu 3aronoBok 3anuTy
OO6patu nyHKT “notpebyro ponomMory” abo “Hajaro 1onoMory”
Bubparu kareropito ToBapy
OO0patu mictie po3TanryBaHHs
Hamnucaru neransHuil onuc ToBapy
3aBaHTaxXuUTH PoTorpadito
3pobutu pororpadiro
Omy0mikyBaTH 3amuT

THO®OPMAIIMHE 3ABE3IEYEHHS
s po3pobku Gexenay BukopuctoByeThess CYB/] MongoDB.

Homep Tabanus Onuc

1 users Tabmuus  qis  30epexeHHs  imopmauii  mpo
KOPHCTYBaYiB sIKi 3apEECTPOBaHi B IOAATKY

2 adverts Tabmuus  qis  30epexeHHs  imopmauii  mpo
OOTOJIONICHHS Ta TUX XTO 11l OTOJIOIICHHS CTBOPUB
Tabmuug 1u1st 36epeskeHHst iHpopmalii npo ¢oto daitau

3 attachments 1L p (opmaii npo poro ¢

JJIs OTOJIOIICHDb
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Homep Tadoauns Omnuc

Tabamuos

users Tun Onuc

ATpudbyTt

_id string Inentudikarop

full name string IToBHe iM’s1 KOpHCTyBaya

email string EjlekTpoHHa nonToBa CKpHHbKA KOPUCTYBaya

password byte[] 3axenioBaHuil NapoJib KOPUCTyBaya

created at int32 Unix date stamp CTBOpEHHSI KOpUCTyBaya

edited at int32 Unix date stamp penaryBaHHsl KOpUcTyBaua

Tabanns

adverts Tun Onmnc

ATpuOYT

_id string Inentudikarop

user_id string Inentudikarop kopucryBaua

name string ImM’s1 oronomenHs

body string Omnwc oroionieHHs

type string Tun orosonieHHs

category string Kareropist oroxomeHHs

location sting Jlokariist oroJyomeHHs

attachments string[] Inentudikatopu Goro paiinip orosnomenHs

created at int32 Unix date stamp cTBOpeHHS KOpHCTyBada

edited at int32 Unix date stamp penaryBaHHs KOpHCTyBada

Tabanns

attachments Tun Omnuc

ATpuOyT

_id string Inentudikarop

name string Hasga ¢oro

data byte[] binapHni nani daiiny

created at int32 Unix date stamp cTBOpeHHS KOpHCTyBada

edited at int32 Unix date stamp pegaryBaHHsI KOpUCTyBaua
PEAJIIBAIISA CUCTEMUA

Ormuc 3aranbHOT CTPYKTYPH, MOXKIIMBI HEBEJIMKI MPUHIIMIIOBI ()parMEHTH KOJY.

s po3poOku GekeHy Oyna BUKOpUCTaHa MOBa IiporpamyBanHs Golang Ta ¢ppeimMBOpK
Gin 3 BUKOpUCTaHHAM onion apxiTekTypu. KoHreniis onion apxiTekTypu nepeadadae moin
nporpaMu Ha WIApH, 1€ 3aJe)KHO Bif PiBHS, BiAMOBiAaNBLHOTO 3a Oi3HEC-NOTIKY, NaHl Ta
B3a€EMO/III0 3 KOPUCTYBa4eM, BUKOPUCTOBYIOTKLCS BiJITIOBI/IHI CTPYKTYPH JIAHUX Ta iHTepQeHCH.

Monens (anri. model): onucye naHi, 0 BAKOPUCTOBYIOTHCS B JIOIATKY, & TAKOXK JIOTIKY,
sKa TOB'si3aHa 0e3MOCePEeHBO 3 JaHUMHU. Y ONnion apXiTeKTypi Mojemi MOAUISIOThCS Ha J[Ba
THIU: MOJIENI YSIBJICHb, 10 BUKOPUCTOBYIOTHCS YSIBICHHSIMH IS BioOpakeHHs Ta mepenadi
JIaHUX, Ta MOJIET JOMEHY, SIKi OIHCYIOTh JIOTIKY YIPaBIiHHS JaHUMH. MoJenb MOXe MiCTUTH
JIaHl Ta JIOTiKYy YNpaBIiHHSI UMM JaHWMH, ajie HE NMOBHHHA MICTHUTH JIOTIKY BiOOpaKeHHS
JIAHUX Yy TTOJIaHHI.
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[IpencraBnenns (aHri. view): BiANOBialOTh 3a Bi3yasllbHy 4YacTHHY abo iHTepdeiic
KOpHCTyBayda. Y onion apXiTeKTypi YSBICHHS HE MICTSTh JIOTIKy 0OpOOKH 3aHUTy KOPUCTyBaya
a0o0 ympaBTiHHS JaHUMH.

Kontponep (anrn. controller): mpeacraBisie meHTpabHUI KOMIIOHEHT OCKEHAY, SKUi
3a0e3mneuye 3B's130K Mi>K KOPUCTYBAa4eM Ta JOJATKOM, MPEICTABICHHSM Ta CXOBHIIEM JTaHHX.
Bin wmicTuTh JOTIKYy OOpOOKHM 3amMTy KOPHUCTYBada, a TaKOXX B3a€MOJIl 3 MOJACISIMH Ta
CXOBHIIEM JaHHUX. Y Onion apXiTeKTypi KOHTPOJEp B3aEMOJI€ 3 iHTEP(EHCOM PEro3uTOpito
JUIS OTPUMaHHA Ta 30epeXeHHs JaHux y 06a3i mannx mongodb.

Takum 4MHOM, BHKOPHCTaHHS MOBU mporpamyBanHs Golang Ta ¢peiimBopky Gin y
NOEJHAHHI 3 ONion apxiTeKTyporo IO03BOJISIE PO3POONATH OCKeHN 3a OUIBII Cy4acHUMH
NPUHIMIIAME TIPOEKTYBAaHHS MPOTrpaMHOro 3adesmnedeHHs. Onion apxiTekTypa Oa3yeThcs Ha
MPUHIMIAX 1HBEPCil 3aJeKHOCTEH Ta PO3AUICHHI BiIMOBIAAIBLHOCTI MK KOMITOHCHTAMU
nporpamMu. Bona no3Boisie po3poOnsaTh MacmrTa®oBaHI Ta JIETKO TECTHPYBaHI CHUCTEMH,
OCKIIBKHU Pi3HI KOMIIOHEHTH MOXYTh OyTH 3amiHeHi a00 Moau(ikoBaHi 0e3 BILUTUBY Ha iHIII
YaCTUHU IPOTPaMHU.

Golang € MOBOIO MporpaMyBaHHs 3 BHUCOKOIO NPOAYKTHBHICTIO Ta HU3bKUM PIBHEM
abcTpakiii, 0 103BOJIsIE OTPUMATH IIBHJIKY poOOTY MporpaM Ta e(peKTHBHE BUKOPUCTAHHS
pecypciB. Gin € nerkoBaroBuM (HperiMBOPKOM Ui BeO-pO3pOOKH, SIKUH Ha/la€ MUPOKUH HaOIp
bysaknii ans mBuakoi po3podku RESTful APIL. Bukopuctanns Gin 103BoJisie TPUCKOPUTH
PO3pOOKY Ta MOJIETIIUTH MiATPUMKY HPOEKTY.

KommoneHT Mojienni B onion apxiTeKTypi BiAmoBigae 3a poOOTy 3 JaHMMH Ta Oi3Hec-
Jorikoro nonaTtka. Bukopucranus 6a3u panux MongoDB no3Bosisie 3a6e3neunTH BHCOKY
NPOAYKTUBHICTh Ta MaciTaboBaHicTh 30epiranHs manux. KoHTposiep B onion apXiTeKTypi
BiJINIOBiJIa€ 3a OOpOOKY 3amlWTiB KOPHCTYBAa4iB Ta B3aEMOJII0 3 MOJICIUTIO. 3aBJAKU
BukopuctanHio Gin ta Golang, KoHTposep Moke OyTH po3pOOICHNH MBUAKO Ta €(PEKTUBHO.

VY ninomy, Bukopuctanas Golang, Gin Ta onion apXiTeKTypH JO3BOJISE CTBOPIOBATH
MacmTaOOBaHi, MPOAYKTUBHI Ta JIETKO TECTUPYBaHi BEO-I0AaTKH.

HaBenemo nesiki mpukIaay Koy MOJEHi Ta KOHTpoJiepa:

9 type IHandler interface {
ie // users

i i i CreateUser(c *xgin.Context)
12 DeleteUser(c *gin.Context)
13 UpdateUser(c *xgin.Context)
14 GetUser(c *gin.Context)

15

16 // auth

17 Login(c *gin.Context)

is8 Register(c *xgin.Context)

19 CheckToken(c *gin.Context)
20 Middleware(c *xgin.Context)
270

22 // adverts

23 CreateAdvert(c *gin.Context)
24 DeleteAdvert(c *gin.Context)
25 GetAdvert(c s*kgin.Context)

26 GetAdverts(c *gin.Context)
27

28 // get advert attachments

29 GetAdvertAttachments(c *gin.Context)
3e

31 // email validation

32 NewEmailCode(c *gin.Context)
33 CheckEmailCode(c *gin.Context)

¥

Pucynok 1. Koj intepdeiicy Handler
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type IMongoClient interface {
!/ user
CreateUser(ctx context.Context, email, fullname string, password [J]byte) (xdbmodels.User, error)
DeleteUser(ctx context.Context, id string) error
UpdateUser(ctx context.Context, id, email string, password [lbyte) error
GetUser(ctx context.Context, id string) (+dbmodels.User, error)
GetUserByEmail(ctx context.Context, email string) (*dbmodels.User, error)

// auth
NewToken(ctx context.Context, userID string) (string, error)
CheckToken(ctx context.Context, token string) (bool, string)

// adverts

CreateAdvert(ctx context.Context, name, body, atype, category, location, userID string, attachments [][lbyte) (xdbmodels.Advert, error)
LinkAttachments(ctx context.Context, advertID string, attachIDs []string) error

DeleteAdvert(ctx context.Context, id string) error

GetAdvert(ctx context.Context, id string) (*dbmodels.Advert, error)

// attachments

CreateAttachment(ctx context.Context, name string, data [Jbyte) (%dbmodels.Attachment, error)
DeleteAttachment(ctx context.Context, id string) error

GetAttachment(ctx context.Context, id string) (*dbmodels.Attachment, error)

GetAdvertAttachments(ctx context.Context, ids [lstring) ([]*dbmodels.Attachment, error}

GetAdverts(ctx context.Context, filter models.AdvertsFilter, limit, offset int) ([J]xdbmodels.Advert, error)

// email codes
NewEmailCode(ctx context.Context, email, code string) error
CheckEmailCode(ctx context.Context, email, code string) (bool, error)

Pucynok 2. Kop intepdeiicy CYB/]

type IService interface {
/! user
CreateUser(ctx context.Context, password, email, fullName string) (*dbmodels.User, error)
DeleteUser(ctx context.Context, id string) (#string, error)
UpdateUser(ctx context.Context, id, password, email string) (xdbmodels.User, error)
GetUser(ctx context.Context, id string) (xdbmodels.User, error)

/1 auth

NewToken(ctx context.Context, userID string) (token string, err error)

CheckToken(ctx context.Context, token string) (userID string, err error)

Login(ctx context.Context, email, password string) (userID, token string, err error)
Register(ctx context.Context, email, fullName, password string) (userID, token string, err error)

// adverts

CreateAdvert(ctx context.Context, name, body, atype, categoery, location, userID string, attachments [1[]byte) (*dbmodels.Advert, error)
DeleteAdvert(ctx context.Context, id string) error

GetAdvert(ctx context.Context, id string) (*dbmodels.Advert, error)

GetAdverts(ctx context.Context, filter models.AdvertsFilter, limit, offset int) ([lxdbmodels.Advert, error)

// attachments
GetAdvertAttachments(ctx context.Context, advertID string) ([lxdbmodels.Attachment, error)

// email validation
NewEmailCode(ctx context.Context, email string) error
CheckEmailCode(ctx context.Context, email, code string) error

Pucynoxk 3. Kox inTepeiicy 0i3Hec noriku

TECTYBAHHA

TecTyBaHHS TPOTPaMHOTO 3a0E3MEUCHHS € HEBiI €MHOI0 YaCTUHOIO CTBOPEHHS
SKICHOTO TIPOAYKTY, BOHO € OJHHM 3 HaWBaXJIMBIIIMX €TammiB B MpPOIECi PO3POOKH
MPOTPaMHOTO TPOYKTY. MeTa TecTyBaHHS MOJISTaE y epeBipili (HyHKIIOHATBHOCTI, SIKOCTI Ta
Oe3reku mporpaMu mepe ii BUITyCKOM Ha PHHOK.

Etan TecTyBaHHS MOYMHAETHCS IIE 3 3apPOPKEHHS 1711 MPOEKTY, a/HKe TECTYBAIBHHUK
MOXe€ 3a3JaJIerib MPOAyMaTH IUTIOCH Ta MIHYCH, JOIIOMOITH KOMIIaHii He BTPaTUTH Oiiblle
rpouiel Ta mepeMicTUTH (POoKyc 3 HEeMOTPIOHOTO Ha Te, IO MOXKE JIMCHO 3pOOHUTH MPOEKT
ycmimHimuM. TeXHOMorii TecTyBaHHsS MOCTIHHO BIIOCKOHAMIOIOTHCSA. CTBOPIOIOTHCS Pi3HI
JIOTIOMIXKHI CHCTEMHM, 3a JIOIIOMOIOI0 SKHX, MOXKHA 3HAWTH Oinblue Oaris, IIBHAIIE IX
(hikcyBaTH Ta OUTBII CTPYKTYPOBAHO OMUCYBATH MOMUJIKY, JJIsl TOTO 100 PO3pOOHUKAM OYII0
3pY4HO Ta JIETIIE.
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Tomy TtectyBanHs [I3 jomomarae 3a0e3neYWTH BHCOKY SKiCTh Ta HAJIHHICTD
NPOTPaMHOTO TPOAYKTY. BiZICyTHICTh TECTyBaHHS MOKe TPU3BECTH 10 CEPHO3HUX MPOOIIEM,
TaKWX K BTpaTa JaHWX, HEKOPEKTHa poOoTa mporpamu Ta 30ii cuctemu. TectyBanus [13 €
BOXJIMBUM €IIEMEHTOM Yy TIPOLECi pO3POOKH MPOrPaMHOTO MPOIYKTY, OCKUIBKH JOTIOMArae
BUSIBIIATH Ta BUTIPABIIATH MOMIJIKH HAa paHHIX €Tarax po3poOKH, 0 3HAYHO 3MEHIITY€ BUTPATH
Ha M0IaJIbIIe YCYHEHHS TPOOIIeM.

Pyune TecTyBaHHS € O1JIbIII THYYKHM, OCKLUIBKH TECTYBAJIbHUK MO3KE IIIBUJIKO 3MiHIOBaTH
HamnpsIMOK TECTYBaHHs, 30CEpeKYyIOUMCh Ha TUX acleKTax IporpaMu, SKi BBaKae
BaxuBUMU. KoMmanzna oOpana HampsMOK py4YHOTrO TeCTyBaHHsS. Takok oOpanu cTpaTterito
Bottom-up, TomMy 1110 came I cTpaTeris CKIaJaeThCs 3 TECTYBaHHS 3aJay M0 3POCTAHHIO 1X
CKJIaJTHOCTI, @ TAKO>K BOHA I1AXOJMTH JJIs TOCIIiJOBHOTO HaBUaHHA 3ac001IB Ta TEXHOJOTH.

API-tectyBanns. API - nie inTepdeiic, aKuii 103BOIISE B3AaEMOIIATH MK KOMIIOHEHTaMH
nporpaMHoro 3abe3neveHHs, abo Mixk Mporpamoro Ta 30BHilHIM cepBicoM. TectyBanus API
JI03BOJISIE BU3HAUMTH, 4M Bignosimae APl cmemmdikanii, yu mpamroe BiH MIBHAKO Ta
edeKkTuBHO, Ta 4K 3a0e3neuye BiH Oe3MeKy JaHUX.

API tectyBanHs B Postman € n1ysxe MOTYy>KHUM 1HCTPYMEHTOM, IO JA03BOJISIE TPOBOIUTH
edpexTuBHe TecTyBaHHs API, 30epiraTi Ta MOBTOPIOBATH TECTOBI CLEHApii, aBTOMaTH3yBaTH
IpOIIEC TECTYBaHHA Ta OTPUMYBATH TOUHY Ta KOPEKTHY 1H(POpPMAIIiIO PO BiMOBIA1 Ha 3aIUTH.

TestCasem  TestCase Description Test Oats Expected Result Actual Result Pass/Fail
Check response when valid “email™ “token57@mail com™ The information The information about Passed
email is entered during adout user is displayed(user
registration user should be id, token)

1 displayed{user id,

token)

Pucynoxk 4. TectroBuii mpuknan “ Valid email. Registration”

VNI WE 3T

I
Check response when valid “password™ "123412qwB6hg” The information The information about Pass

password Is entered during abeout user is displayed(user
3 registration user should be id, token)

displayed{user id,
token)

Pucynoxk 5. TecroBwmii mpuknan “Valid password. Registration”

none rorm-gata X-www-torm-uriencoded - raw pmnary Grapnu
1 £
2 “email”: - "tokenS57@mail.com"”,
3 “first_name":-"0",
a "last_name”: - "34",
5 “"passwoxd”: "123412qw86hg"”
6 3
Body Cookies Headers (S) Test Results @ status:
Pretty Raw Preview Visualize JSON =
1
2 “usex_id": "689£fd981-6a5a-4ble-ad56-aic£f4d5c249b”,
3 “token": "8929c68d89faad4ec114d89e1226b631I0",
a cerxrox“s "¢
5 3

Pucynok 6. [lepeBipka Ha yCHiIIHICTh peecTpartii

138



Check response when valid “token™: "f208f25b2¢e0ed93¢d0d001dbI3ba88Y" The information
token is entered in “check
token™

The information about
about user should be  user is displayed(user
displayed(user id, ok) id, ok)

Pucynok 7. TectoBuii mpuknax “Valid token”

“token": "8929c68d89faadec114d89e1226b63£0"

W N e

3ody Cookies Headers (5) Test Results ® Status: 200 OK  Time

Pretty Raw Preview Visualize JSON v

“usexr_id": "689fd981-6a5a-4bbe-a056-alcfad5c249b",
"ok": true,
“sxrox”: **

Vb WN e

Pucynoxk 8. IlepeBipka Ha yCIIIIHICTh OTPUMAHHS iH(POPMAIii KOPHUCTyBaya 3a BKa3aHUM

TOKCHOM
Check response when valid “email™: “tokenS7@mail com™ The information The information about
email is entered during about user is displayed(user
logging in user should be id, token)
displayed(user id,
token)

Pucynoxk 9. TecroBwmii mpuknan “Valid email. Logging in”

Check response when valid “password™ "123412qw86hg” The information The information about
password is entered during about user is displayed{user
} logging in user should be id, token)
displayed(user id,
tabant

Pucynok 10. TecroBuii mpuxmaz “Valid password. Logging in”
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Pucynoxk 11. IlepeBipka Ha yCHiIIHICTH BXOLY

BUKOPUCTAHHS CUCTEMH
PosrastHeMo BapiaHT HEaKTHBOBAHOTO KOpHcTyBava. [Ipu BiTKpHTTi, KOKEH KOPUCTYBAY
HOTpAIUIsI€ Ha TOJIOBHY CTOPIHKY.

Let's help our country
together!

Sign In
Sign Up

or continve with

G (1)

Pucynok 12. I'onoBHa cTopiHka

Jani peectpartist, BBOAUMO iM s Ta TIOIITY, Ha TIOMITY TPHIAIE TAPOIIh KU Tpeda BBECTH,
1 OCTaHHI{ eTamn — IpUAyMaTH Tapoilb.
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co W .- - vo Y . - - vo Y .-

< Previous page < Previous page < Previous page

e about yourself. Enter some pe Please enter the digit that we've just sent to Create a new password and enter. We'll remember it

Full name Password

W Send again

Sign In Sign In Sign In

/Is

Pucynok 13. Peectparist B cucremi.

[Ticns peectpaii mOTpamisieMo Ha CTOPIHKY i3 3amuTamu. baunmo ¢inbTparito, 3HaK
“nmomatu 3ammt”’. OKpeMO MOKHA TUBHUTHUCS JIMIIE CBOI MyOJikarii, abo 30epekeHi 1HIMX
KopucTyBadiB. Bigpa3y 6aunmo indopmariiro o 3amuTam : ¢ororpadito KOpUCTyBada, OIHC,
MicTO, 30epeKeHHS MyOITiKaIlii Ta HAaITUCAaTH OCOOMCTO aBTOPY 3aIUTYy.

Support Requests = +

All Created by me Saved
~w All A Clothes & Medicines Y Eat

Clothes for a newborn
Category: W For newborns

I need clothes for the baby, such as tailored suits,
hats, overalls, etc. | will be grateful for your help!

i Anna Levchenko @ Kharkiv
24 years

.

Nurofen for kids (syrop)
Category: & Medicines
| have 2 cans of nurofen for kids. | will sship it or

pick up it yourself in Kyiv.

Vladislav Nikolenko @ Kyiv

In secrecy

T -

Rahv rareale and mivturae

124

Requests

Pucynok 14. Bcei 3anuti
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Support Requests = +
All Created by me Saved
Cardiac medicines
Category: & Megicines

I need medication for an older woman. | will be
grateful for your help!

R 22 ©133

# Send a message woe

Requests

Pucynok 15. OcobucTi 3anutu

Mo>eMOo CTBOPUTH OCOOUCTHI 3aIuT, AJIs LIbOTO Tpeda BBECTH:

Request name — 3aronoBok (KOPOTKUH Ta TYYHHIA OTIHC).

I need/I help — o6paru Hagae 4u moTpedye KOPUCTYBay AOMOMOTY.

Choose the category - oO6paTu kateropiro peui (ixa, Jiku, i3Ka, OJAT, IS MAIOKIB, JUIs
BariTHUX, 3aCOOM IHTUMHOI TiTi€HH, TEKCTHIIB).

Enter your location — o6patu mMicTo/ceno B IKOMY 3HaXOUThCSI KOPUCTYBay

Write short description for the ad. — HanmucaTtu onic ToBapy.

Honatn ®otorpadii.

v G .- o N .- - o G .- - o G .- -

{ Requests New request <{ Requests New request < Requests New request < Requests New request
MANDATORY FIELDS MANDATORY FIELDS MANDATORY FIELDS MANDATORY FIELDS
Request name orso [Request name Clothes] 70 Clothes for a newborn (boy) orso
Ineed Thelp Ineed I help Ineed Thelp Ineed Ihelp
Choose the category > Choose the category Choosa the category > Choose the category
Enter your location > Enter your location > Enter your location Enter your location
OPTIONAL FIELDS OPTIONAL FIELDS OPTIONAL FIELDS OPTIONAL FIELDS
Write short description for the ad. 0noo Write short description for the ad. onoo Write short description for the ad. onoo Write short description for the ad. Vas
© Download from gallery 2 Download from gallery B Download from gallery @ Download from gallery
© Make a photo © Make a photo © Make a photo © Make a photo

G - G- GEEEES- EEE -
Pucynok 16. 3aronoBok 3anury
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Q

Let’s find it!

< Filter

Categories

* Food
Cereals, canned food, dairy products, oll etc.

Medicines
Antipyretic, insulin, cadiac etc.

Clothes
All season | for women, men and children

For newborns
Clothes, diapers, nappies, care products etc.

¥ For pregnant women
Clothes, bandages, feeding equipment etc.

Household items
Soap, shower gels, razors, toothbrushes and
pastes, deodorants, cleaning products etc

Textiles
Bed sheets, towels, blankets etc.

- ST

< Filter

Categories

™ Food
Cereals, canned food, dairy products, oll etc.

% Medicines
Antipyretic, insulin, cadiac etc

Clothes

All season | for women, men and children

® For newborns
Clothes, diapers, napples, care products etc.

» For pregnant women
Clothes, bandages, feeding equipment etc.

i Household items
Soap, shower gels, razors, toothbrushes and
pastes, deodorants, cleaning products etc.

I Textiles
Bed sheets, towels, blankets etc.

L4 Apply (1/1)

Pucynok 17. O6paHHs kaTeropii ToBapy

Cancel Chel

* Cherkasy, Cherkasy region

¢ Chernihiv, Chernihiv region

£ Chernintsi, Chernivtsi region

Start typing the name of your city and

choose the one you noed!

© Define your location

QWERTY U

A|SID|F|GIH]J]K]|L

*

Z X CVBNM®E *

space

return 123
9

Cancel Chernihiv

# Chernihiv, Chernihiv region

© Define your location

o P QWERT Y U

space

I O P

A|S|ID|F|GIH]JIK]|L

Z X CVBNM®

Pucynok 18. O6paru micto
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v D .- v D . -

{ Requests New request { Requests New request
MANDATORY FIELDS MANDATORY FIELDS

Clothes for a newborn (boy) or30 Clothes for a newborn (boy) 0/30

Ineed Thelp Ineed Thelp

¢ For newboms > # For newbomns >

£ Chernihiv > 2 Chernihiv >
OPTIONAL FIELDS OPTIONAL FIELDS

[Write short description for the ad... onas |n-oddot;ns 18145

2 Download from gallery & Download from gallery
© Make a photo © Make a photo

BN - G -
Pucynoxk 19./logatu onuc ToBapy

oo N . --

{ Requests New request

MANDATORY FIELDS

Clothes for a newborn (boy) 0730
Ineed I help

W For newborns >

2 Chernihiv >

OPTIONAL FIELDS

I need clothes for a newborn boy. Heis 6 100145
months old. We need warm overalls, suits

and others. | will be grateful for your

help. Contact me via chat.

2 Download from gallery

© Make a photo

B -

vor D .-

{ Requests New request

MANDATORY FIELDS

Clothes for a newborn (boy) 0/30
Ineed 1help

W For newborns >

£ Chernihiv >

OPTIONAL FIELDS

I need clothes for a newborn boy. Heis 6  100/145
months old. We need warm overalls, suits

and others. | will be grateful for your

help. Contact me via chat.

& Download from gallery

© Make a photo

SN -

Pucynok 20. Honatu dotorpadiro ToBapy
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9:41

Support Requests

Saved

All Created by me

Clothes for a newborn
Category: W For newborns

I need clothes for a newborn boy. He is 6 months

old. We noed warm overalls, suits and others. |

Wdeo

T -

Pucynok 21

U .- -

[l
ai,

- .- -

9:41

Support Requests = [+
Al Created by me Saved
« Al A Clothes & Medicines Y Eat

Clothes for a newborn
Category: A Clothes for kids

1 need clothes for the baby, such as tailored suits,
hats, overalls, etc. | will be grateful for your help!

i Anna Levchenko
24 yoars
:

Nurofen for kids (syrop)
Category: & Medicines

© Kharkiv

I have 2 cans of nurofen for kids. | will sship it or
pick up it yourself in Kyiv.

Viadislav Nikolenko
In secrecy

.

Rahwv rareale and mivturee

(2}

Requests

@ Kyiv

. Ycminna myOmikarist 3armuTy

®OPMAJIBHA CIIEHU®IKALIS TA BEPUDIKALIA
Po3pobutn crienudikaiiiro 0ymao BUPIIIEHO I MOJTyJIsl IEPEBiPKU €JIEKTPOHHOT MOIIITH,

HAITMCAHOTO Ha CH#. Sk

IHCTPYMEHT

obpano  Oibmioteky  Contracts

3

System.Diagnostics.Contracts, sika 103BoJisi€e BBOAUTH MEpeA- Ta MOCTYMOBH, 1HBapiaHTH,
3MIMCHIOBATH TEPEeBIpKH KoMy B mporteci. HaiiOinpury yBary Oyno MpHIieHO MepeBipili
3MiHHHX Ha null Ta KOPEKTHOCTI KOy, SIKHi1 TeHEPYETHCS ISl Bai1allii MOIITH.

[ContractAbbreviator]
S references

private void EnsureStringNotNull(string str)

Contract.Requires(str != null);

[ContractVerification(true)]

[HttpPost(Name = "CheckEmail")]

O references

public string Post(string email)

// check validity

EnsureStringNotNull(email);

try
{

var eAddress = new MailAddress(email);

 /

catch

return "";

// generate code

string pr_code = GenerateCode();
Contract.Requires(!string.IsNullOrEmpty(pr_code));

Contract.Ensures(Contract.Result<string>()

// send email

1= null);

if (!SendEmail(email, pr_code)) return ;

// send response

Contract.Assert(!string.

return pr_code;

IsNullOrEmpty(email));

Pucynok 22. Kontpaktu metony Post
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[ContractVerification(true)]

private string GenerateCode()
{
Random _random = new Rand
var builder = pew Stri

om{);
1ilder(8);

char offset = 'A';
const int lettersOffset = 26;

for (var i = 0; i = 8; i++)

{
var @char = (char)_random.Next(offset, offset + lettersOffset);
Contract.Assert(char.IsLetter(@char));
builder.Append(@char) ;

}

Contract.Ensures(Contract.Result<string>() != null);
return builder.ToString();

Pucynok 23. KoHTpakTy [U1st TeHeparii Koy

OII1C NMPOLECY PO3POBKH

Onuc o6panoi meronoJiorii Ta inctrpymenTapiro. [lin gac po3poOku nomatka Oyio
BUKOPHUCTAHO HACTYIIHI TEXHOJIOTII. J{7Is opraHizarii Ta ruiaHyBaHHs poOOTH:

Google Docs&Sheets — 3pyyHMil IHCTpyMEHT /sl BeJeHHS Ta 30epiraHHs
JOKYMEHTAllii, J03BOJIS€ IEKIIbKOM KOPUCTyBayaM OJHOYACHO MPALOBATH HAJ| JOKYMEHTOM.

- Trello — iHCTpyMeHT JIs1 TUTaHYBaHHSI Ta TPEKIHTY BUKOHAHHS 3aB/IaHb, KaHOAH-/IOMIKa
HPOEKTY.

- Figma — iHCTpyMeHT /1 CTBOPEHHSI MakeTa Maii0yTHbOIO JoJaTKa, TyXKe 3py4Huil y
BUKOPHUCTaHHI, HE MOTPIOHO BUTpayaTH 4Yac Ha HANMCaHHS KOJIY, JOCTaTHbO MEPEMICTUTH
OCHOBHi CTPYKTYpHi €JIeMEHTH Ha 11a0JI0H.

-Android Studio -iHTerpoBaHe cepemoBuie po3podku 1 miarpopmu Android.

-Postman - e API-muiatdopma, Ha siKiii po3pOOHUKH MOXKYTh PO3POOIISATH, CTBOPIOBATH,
TEeCTyBaTH Ta MOBTOpIoBaTH cBOi API.

-Flutter - e mporpaMHuil Kapkac i3 BIIKPUTUM KOJIOM JJIsi CTBOPCHHS JOAATKIB JUIs
miatpopm Android Ta i0S, a Takox Ha BeOi, po3podienuit kommnaniero Google.

-Go - KOMIIJTFOBaHA MOBA MPOTPAMyBaHHS 13 BOYJOBaHUMH 3aCO0aMH JIJIsI TTapaieTbHUX
o0uncieHp 1 3aco0aMu BiJJIaJICHOTO KepyBaHHS MakyHKaMu. L[f0o MOBy mporpamyBaHHS
po3pobuB Google sk YacTUHY MPOEKTY 3 PO3POOKH orepaiifHoi cucteMu Inferno.

MongoDB - mokymMeHTo-Opi€HTOBaHa CHCTEMa KepyBaHHS 0a3aMy IAaHHUX 3 BIIKPHUTUM
BUXITHHM KOJIOM, sIKa He MoTpedye ommcy cxemu Tabmuip. MongoDB 3aiimMae Hinry Mix
MIBUAKUMH W MacmTa0OBaHMMH CHCTEMaMH, IO ONEpPYIOTh JaHUMH Yy Qopmarti
kirou/3HaueHHs, 1 pemsuiiauvu CKBJl, ¢yHKmioHansHUMH Ta 3pydHUMH Yy (GOpMyBaHHI
3aITUTiB.

JdeMoHcTpania miianyBaHHs cnpuHTiB. [licas kokHOT 3ycTpiui 3 BUKIagadamu
KOMaH/1a 30upanach BBeUepi JJisi OOTOBOPEHHSI BCiX MHUTaHb, SKi HACTYITHI 3a7a4i KOKHOTO 3
YjieHa KOMaH/W, SIKi TPYAHOIII Hapasi €, sKi 3aBJaHHS BCTUTAEMO 3pOOWIIH, SIKi Hi, TAaKOX
BiJipa3y NPUAUIAIHN yBary Ha Te, [0 peKOMEHIyBajIu 3p00OWTH BUKIIaaqi, Jie 1 Ki mpoOieMu B
Hac Hapasi icHyBaJm — o0 sikoMora wBHIIEe Bce BupaBuTu. Ilpuainsnm ysary Ha
CaMOTIOUYTTsI KO’KHOTO 4JieHa KOMaH/Iu a0o ciMeliHi 00cTaBUHU, HE TypOyBaiu OJUH OJTHOTO
6e3 BaroMoi MPUYMHU B TAKUX BUIA/IKAX.
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Hewosasri v Bawawee v IWabnown v Creopwin Q@O QP wm

A Buanwmicrs y pobouii obacri ™ flowa V2

A\ SubTasks <) [flonosHenns ¥ Astomarvzauis = oinsp KM 1 K [#2

design + code @

todo

in progress code review (:pepo_pray)

- + Josam kapriy a

[Bug]: Fix overlapping the email field master autodeploy

with the keyboard in sign up screen
-—
& [Buglreturnidin adverts + Connect registration login

attachments

[Bug]: attachment search error find a “help”
=% DESIGN: authorization

+ flonaty KapTky a ©. ) e @@
—

creating cards with a "help" -~

(=0
-—

design application

o1
DESIGN: Support requests

+ [lonamy KapTky a © o1 @1
-——
back architecture

wa
= o1 )

+ [lonat kaprky a
——
Pucynok 24. Jlomxka Trello
Hami nj1anu Ha KoKeH THXKIACHDb:
THE 1st SPRINT
Sprint 2
I No1. lifo nnaHysanu y cnpunTi? Nel. [TnaHu
1. BUSHOYUTUC 3 HO38010 MPOYKTY. 1. Po3pobika Ul ekpaHy 3 HasiBHAMM OrO/ILLIEHHSIMU
2. 0nuc npedMeTHoi 06/10CTi Ta HOPMATUBHI GOKYMEHTU, SIKUMU 06AACTb 2. Po3po6ka Bisyany CTOPIHOK aBTOPU3aLYi Ta peecTpalii
perymocTses (3akoH00asYa 6030). 3. Po3pobika aBTopu3aLlii Ta ayTeHTUdIKaL|i

3. Mepenix KOHKYPEHTiB. ONUC CUNLHUX TQ CRABKUX CTOPIH. 4. CTBOPEHHS @1eKTPOHHOI NOLUTY 3aCTOCYHKY

4. BucHosKu, 4oro He BUCTAYAE y 000ATKAX, WO MOXHA NO3UYUTU Ta Lo dodaTu. 5. Bepudikauys nowT

5. Use-case diarpama, 6. [lopasaHHsi 613HeC-N0r K aBTopU3aLyi

6. Bubip iHcTpyMeHTapit. 7.ANAeIT CTOPIHOK aBTOPM3aLYli 3r1i4HO OHOBNIEHOTO AV3aliHy

7. Poapo6uru Bi3yan 0cHOSHOro pyHKuioHany dodaTka (support requests).

8. Poapoburtu asTopuaayiio Ta peectpauii (design + front-end).

9. Poapobka norotuny.
Nel Inarmn Net Mnarut
1.38’a3aT11 ppOHTEH 3 GeKeHIOM 1.MporecTysary asTopu3aLiio - v/.

B xoni TecTyBaHHs BusiBneHo a8a baru:
. . o [lepekpuTTs Knasi 0f3HOr0 3 noNi npu
2.CTIUTi3yBaTi IIepIy CTOPIHKY JONATKY o (e annz,s;om e : T
. nowry.
3.CTBOPNTII 1M113ailH IOAATBIIIX CTOPIHOK J10NAaTKa
2.0 { CTOPIHKN -v.

4 IlpoTecTyBaril icHyrOUIIT HyHKIIIOHAT PospoGneto cropikky BuGopy kareropii

" 3.Cruniaysatv nepLuy cTopikky AoaarTky -772.
5.Po3po0IrTi 6eK U1 MiATBEPIUKEHHS Yepes3 IOLITY

4. CTBOPUTY A3alH NOAANBLLMX CTOPIHOK AOAATKY - V.

Pucynok 25. [lpuknan nnanyBaHHS Ha THKICHb

Pedurexcis. [Ipodiema Oyna nuire Ha MOYATKY CIIJIBHOTO MPOEKTY: HE 3pO3YMIIN SIK
MPAaIoOBaTH OJWH 3 OJHUM, Tpeba Oyino 3BUKHYTH, SIKi KOMYy poii TpeOa B3sITH, SIKUU came
npoekT Tpeba peanizyBatu. [licnmst mepimioi 3ycTpiui 3 BHKJIaJadaMd — HaM JIOTIOMOTTH Yy
BUpIIICHHI BCiX MWTaHb, Ta 3MOTW HAMPAaBUTH Ha BIPHUW NUIIX, B TOH K€ JIEHb BBeuepi
BJIAIITYBAIN CHIUIbHY OHIIAWH 3YCTpiy, i MCJS I[LOT0 poOOTa Millllia TOCTaTHRO MIBUAKO. Bei
KOMYHIKYBaJlll OJIH 3 OJIMH 0e3 MpoOiieM, HiIKMX CYTHYOK He BHHUKaNO. bynu mpobnemu 3
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THUM, 110 MOTJIM HEJJOOLIHUTH MacIuTaOu 3aBAaHb — B TAKOMY BHIIAJKy POOMIM BCE MOXKIIUBE,
11100 Ha HACTYMHY 3YCTpid 3 BUKJIaladaMu BCE 3pOOHTH.

BUCHOBKH

B pesynbrati podorn Oyno pospobieno 3actocynok “Helper”. CtymenTH otpumanu
[IHHAK JO0CBiA poOOTH B KOMaHIi 3 BUKOPHCTAHHAM pealbHUX METOHOJIOTIH PO3pOOKH, Ha
3pa3ok Trello. B xozi BukoHaHHS poOOTH KOMaH/a IMPOBEIa aHaJli3 CXOKUX CHCTEM Ha PUHKY
Ta BU3HAYWIIM TOJIOBHI pUCH MailOyTHBOI cuctemu. byno mornmubiieHo 3HaHHS (OpMaTbHUX
METO/IB crenudikaiii mporpaM Ta MEPeBIPKU SKOCTI CTBOPIOBAHOTO MPOAYKTYy. Koxken
YYaCHHK MPOEKTY MaB 3MOTy crpoOyBaTu cede y mikaBiii HOMy poJii Ta OTpUMATH NOTPiOHHI
nocBia. Byno orpumano abo morimOIeHO 3HAHHS TaKWX TEXHOJOTIH po3poOkm: bek-eHm:
Flutter, Go, MongoDB, ®pont-enn: Dart, Flutter, Android Studio, /{uszalinepu: Figma,
TectyBanns: Postman, Manual testing. B kiHmi po6otu 0yi10 OTpIMaHO 3aCTOCYHOK, HAJl IKUM
B TIOJAJIBIIIOMY IDTAHYEMO TMPAIFOBATH.

BUKOPUCTAHI /UKEPEJIA

1. Trello Software [Enextponnmii pecypc] — Pexum goctymy 10 pecypcy:
https://www.atlassian.com/ru/software/trello.

2. Trello [Enexrponnuii pecypc] — Pexxum qoctymy g0 pecypcey: https://trello.com/

3. Google Sheets [EnextponHuit pecypc]. - Pexxum JIOCTYITY:
https://www.google.com/intl/uk_ua/sheets/about/

4. Figma [Enextponnuii pecypc]. — Pexxum goctymy: https://www.figma.com/

5. Google Classroom [Enekrponnuii pecypc]. — 2023. — Pexum noctymny 10 pecypcey:
https://classroom.google.com/ .

6. Flutter [Enextponnuii pecypc]. — Pexxum goctymy : https:/flutter.dev/

7. Dart [Enextponnmii pecypc]. — Pexxum moctymy : https://dart.dev/

8. Golang [Enexrponnutii pecypc]. — Pexxum noctymy : https://go.dev/

JOJATKHN
Jonartok A. Use-case miarpama

‘Agreement with the
privacy poliey

Logged into the Fil in all the points
account

Delete data
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Jdoaaroxk b

ITocumanns

Ha peno3uTopii

https://github.com/supperdoggy/helper backend

Honatoxk B

Cxema 0a3u JaHUX

HPOEKTY

adverts
_id
| ysers user_id
id name
full_name ! - g‘;‘;‘"
email gan
password "a‘em
created_at J‘}r{;mﬁ" ¢
: = attachments
edited_at el
edited _at
1
gttachments
_id
name |
data S
created_at N
edited_at
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GYM MANAGEMENT SYSTEM

Yevhen Yeris, HIib Petruk, Vasyl Hryts, Mykhailo Shvets, Oleksandr Holovach, Thor
Butenko, Kiryl Ampa Giovanni Atasse Johnson

INTRODUCTION

Sports complex networks have become increasingly popular as people across society
acknowledge the significance of engaging in physical activity. These complexes serve as
convenient hubs for individuals to prioritize their well-being and lead healthier lives, even
amidst sedentary lifestyles. By subscribing to these complexes, people gain the freedom to
select training times, locations, sports, exercises, coaches, and create personalized programs
tailored to their needs. The implementation of efficient management systems streamlines
essential processes like tracking attendance, handling subscription payments, and organizing
coach schedules. This ensures that users and coaches can easily access their schedules, while
administrators effectively manage locations, time slots, and coach assignments.

Goals and Objectives. The goal of this project is to create a web application for managing
a sports complex, allowing online management of the facility. The team members aim to
enhance their skills in application design, development, and testing, while also improving their
soft skills in teamwork and time management. The project will be carried out through various
stages of work to accomplish the following tasks:

- Analyze the market by identifying the strengths and weaknesses of real systems.

- Design the future application and anticipate its application.

- Develop a design using Figma.

- Create a relational database, REST API, and React client.

- Support development by testing.

- Establish a continuous process of team development.

Methods and Tools. The object of development is the process of managing a sports
complex, and the subject is a web application for automating online management.

Tools utilized for backend development are mainly Microsoft technologies, such as .NET
and SQL Server. The frontend part is developed using React and its extensions. The
development process follows an Agile methodology, ensuring an iterative and collaborative
approach to the project.

MARKET ANALYSIS

Through market analysis conducted by the team's Business Analyst (BA), an evaluation
of the pros and cons of existing competitors was carried out, as outlined in Table 1.

Based on the system features mentioned earlier, the primary goal was to develop an
application that simplifies the management of a sports complex while offering the flexibility to
add new sports activities and gym facilities. This capability sets our application apart from the
competing solutions currently available in the market.

USED TECHNOLOGIES

While choosing technologies and tools our team considered two key factors: the need to
develop the application in the short term and the desire to acquire new tech skills. As a result,
the backend was developed using technologies that most team members were already familiar
with, ensuring efficiency and speed in development. On the other hand, for the frontend part,
React JS was chosen, even though none of the team members had prior experience with it.
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Table 1. Comparing analogues

Name Website Price Advantages Disadvantages
Glofox https://www.glofox.com/ - easy inability to adjust
products/ administration the number of

easy calendar | centers  during
setup operation
predefined types | inability to add
of sports new activities
option to choose [ -  price/quality
number of sports | ratio not suitable
centers for different price
mobile version | categories of the
available application
- option to add a
shop

Virluagym | https://business.virtuagym.com/ | 140$/mo | clear navigation | - inability to add

gym-software/ and management a new type of

easy setup sport that is not
- ability to add a| provided by the
new role and| developers
configure access

The project was developed using Visual Studio and Visual Studio Code as the
integrated software environment, utilizing C# and JavaScript as the programming languages,
along with the ASP.NET Core and Entity Framework Core 6. ASP.NET Core is a versatile
framework for web-oriented applications, offering high performance and cross-platform
compatibility. AutoMapper was used to configure business models mapping.

The database was organized using SQL Server Management Studio. On the frontend,
JavaScript was used, specifically React JS, along with HTML, CSS, and Material Ul 5
technology. React JS is a powerful library for building user interfaces, enabling efficient
updates without page reloading.

To facilitate API development, Swagger tools were utilized for development, API
interaction, and documentation. Unit testing was conducted using xUnit.net, an open-source
testing tool for .NET, along with Moq for object imitation.

Design work was performed using Diagrams.net, Figma, and WireframeSketcher.
Collaborative work and communication took place through Google Classroom, shared Google
Drive, Discord meetings, and project management was facilitated by Trello, following the
Kanban board methodology.

GitHub, a collaborative software development service, was used for efficient version
control and collaboration throughout the project.

PURPOSE AND OBJECTIVES OF SYSTEM CREATION

The purpose of the sports management system is to provide customers of a sports
complex with convenient access to available training options and management of their
schedules, as well as to facilitate the management of the sports complex.

The work involves:

— analyzing methods, techniques, and models used for developing web applications

— designing and implementing the "SportManager" system
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— implementing the ability to access a personal account with a personal schedule for both
the client and the trainer, selecting a type of sport for training, adding new locations and types
of sport, and editing schedules.

The objective of creating the "SportManager" system is to provide multifunctional
capabilities for managing sporting events in a sports complex.

System requirements

The system includes the following functional subsystems:

— administrative, intended for creating and editing locations and types of sport, setting
schedules for specific types of sport.

— client and trainer, intended for attending the sports complex, such as selecting a type
of sport for training, creating a training schedule, and booking sports classes.

Administrator subsystem.

Table 2. Admin subsystem functions

Function

Task

users

Manage the work of system | Editing and deleting information about system users

Changing the role of a user from visitor to coach

Working with sports complex

Viewing the list of locations

Adding a new location

locations
Editing and deleting information about a location
Viewing the list of activities

Working ~ with  activities | Adding a new activity

(sports) Editing and deleting information about an activity

Associating a location with an activity

Working with the schedule of
classes/workouts

Viewing the schedule of classes/workouts

Adding and deleting time slots from the schedule of
classes/workouts

Subsystem for user.

Table 3. User subsystem functions

Function

Task

Registration

Entering personal information

Updating registration

Deleting personal information

Schedule
management

Viewing own class schedule

Booking a visit:

1. Selecting a sport/activity

2. Viewing the schedule on the calendar (each calendar day consists of
one-hour time slots)

3. Selecting a time slot

4.  Selecting a location

5. Confirming the registration

Canceling a visit:

1.  Viewing own booked visits on the calendar
2. Selecting a visit

3. Deleting a visit
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System requirements.

The system should provide correct data display in the following up-to-date browsers:
Google Chrome, Opera, Microsoft Edge.

On any incorrect user actions related to entering incorrect data, not filling in required
input fields in forms, and others that can be processed by the system, corresponding error
messages in Ukrainian language are generated within the overall website design.

Operating system: Windows 10 and above.

DESCRIPTION OF DATABASE
Logical structure of the database/ Microsoft SQL Server Management Studio was used
as a DBMS. Figure 1 shows the database diagram.

Users
? id

Email
Name
DateOfBirth

ActivityUser

?  Activitiesld
® Usersid

Bookings

? Id
Visitorld
T

Activities
? Id
Name

Phone

Description

Other

Sexld
CreatedTime
Password
Role

? Id

Name

CreatedTime

CreatedTime

T

8

Trainerld
CreatedTime

O S—

? Activitiesid

? Locationsld

TimeSlots
® id
StartTime
EndTime
Locationld
Activityld
CreatedTime

|

2 id
Name

Description
CreatedTime

TimeSlotUser
? TimeSlotsAsTrainerld
? Trainersid

Figure 1. Database Diagram

List and brief description of the database tables are given in Table 5.

Table 5. Tables

Number | Table Description

1 ActivityUser An auxiliary table to link activities and users

2 Bookings A table to store information about class bookings

3 TimeSlots A table to store information about slots in the class schedule
4 Activities A table to store information about activities

5 ActivityLocation | An auxiliary table to link activities and locations

6 TimeSlotUser An auxiliary table to link slots in the schedule and users

7 Locations A table to store information about locations

8 Sexes A table to store information about genders

9 Users A table to store information about users
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Description of tables. An auxiliary table to link activities and users.

Table 6. Identifiers of activities and users

ActivityUser Table | Type Description
Attribute

Activitiesld int Identifier of activities
Usersld nt Identifier of users

Table for storing information about class bookings

Table 7. Bookings

Bookings Type Description
Attribute

Id int Booking ID
Visitorld int Visitor ID
TimeSlotld int Time slot ID
Trainerld int Trainer ID
CreatedTime datetime2 Creation date/time

Table for storing information about schedule slots.

Table 8. TimeSlots

TimeSlots Type Description
Attribute

Id int Id of time slot
StartTime datetime2 Start time
EndTime datetime2 End time
Locationld int Id of location
Activityld int Id of activity
CreatedTime datetime2 Creation date

Table for storing information about activities.

Table 9. Activities

Activities Type Description
Attribute

Id int Activity Id
Name nvarchar Name
Description nvarchar Description
CreatedTime datetime?2 Created Time

Auxiliary table to link activity and location.
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Table 10. ActivityLocation

ActivityLocation Type Description
Attribute

Activitiesld int Identifier of activities
Locationsld int Identifier of locations

Auxiliary table to link schedule slots and users

Table 11. TimeSlotUser

TimeSlotUser Type Description

Attribute

TimeSlotsAsTrainerld int Identifier of time slots assigned to a trainer
Trainersld int Identifier of trainers

Table for storing information about locations.

Table 12. Locations

Locations Type Description
Attribute

Id int Location ID
Name nvarchar Name
Description nvarchar Description
CreatedTime datetime2 Creation date

Table for storing information about genders.

Table 13. Genders

Tab6muus Sexes Type Description
Attribute

Id int Identifier of gender
Name nvarchar Name
CreatedTime datetime2 Creation date

Table for storing information about users.

Table 14. Users

Users Table Type Description
Attribute

Id int User ID

Email nvarchar Email

Name nvarchar Name
DateOfBirth datetime2 Date of birth
Phone nvarchar Phone

Other nvarchar Other information
SexId int Gender ID
CreatedTime datetime?2 Registration date
Password nvarchar(MAX) Password

Role int Role
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SYSTEM IMPLEMENTATION

The developed system (Figure 2) comprises a combination of three key components:
1. Data storage in the form of a relational database.

2. Three layered web-application.

3. A separate frontend client.

£]
Gym.API
r— @
S — Gym.Business . \—
_
SQL Server g React Client
Gym.Data

Figure 2. Common system architecture

The system architecture creation was mainly guided by the intention to develop an easily
testable and flexibly upgradeable application.

Gym.Data is a .NET project containing definitions and configurations of the business
entities, Entity Framework context and data migration history used for the Code First approach.

The Gym.Business project holds the core logic of the system. It contains service classes
abstractions and implementations, as well as model definitions. The Figure 3 shows
IScheduleService as the example of a service class abstraction. The services perform data
manipulation and extraction tasks involving the required validation. Separation of this layer
facilitated its testability as it was easier to abstract from data source and outer interface while
designing automated tests.
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public interface IScheduleService

{

' 2 references

[ IEnumerable<TimeSlotModel> GetTimeSlots(ScheduleRequestModel request);
2 references

| Task<IEnumerable<TimeSlot>> CreateTimeSlots(AddSlotsRequest addSlotsRequest);
2 references

; Task DeleteTimeSlot(int id);

z 2 references

: IEnumerable<Booking> GetBookings(ScheduleRequestModel request);

2 references

: Task<Booking> CreateBooking(Booking booking);

E 2 references

: Task DeleteBooking(int id);

2 references

: Task DeleteBooking(BookingModel model);

3

Figure 3. IScheduleService
Application interface is implemented in the Gym.API component, representing an
ASP.NET WebApi project. Positioning the business logic and data access separate layers
allowed to create lightweight controllers (Figure 4).

[HttpGet("{id}")]
0 references
public async Task<ActionResult<UserModel>> Get(int id)

try

{
var entity = await _userService.GetEntity(id);
var viewModel = _mapper.Map<UserModel>(entity);
return Ok(viewModel);

}

catch (ArgumentNullException ex)

{

return NotFound(ex.Message);
E

[HttpGet("me")]
0 references

public async Task<ActionResult<UserModel>> Me()
{

try

{

var entity = await _userService.GetEntity(_clientAuthorizationData.UserId);
var viewModel = _mapper.Map<UserModel>(entity);
return Ok(viewModel);

}
catch (ArgumentNullException ex)
{
i return NotFound(ex.Message);
}
Figure 4. Data access
TESTING

The Bottom-up approach was suitable choice for our small group project for several
reasons. First, as the project is small, the amount of code to be tested might not be too large.
This means that the tester can focus on the code and architecture to develop tests.
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Second, since this approach involves testing the code, it can help identify any issues with
the application's internal workings that might not be evident at the higher levels of testing. This
can help the team to ensure that the application works as expected and improve its quality.

Third, the Bottom-up approach allows for a more detailed and thorough check of the
application's operation. This is especially important in a small group project, where there might
not be many resources available for testing. By using the Bottom-up approach, the team can
ensure that the application works correctly, and there are no hidden issues that might impact the
project's success.

Param choosing

1. Time to module build - In the Bottom-up approach, testing starts at the code level,
which means that modules are built as testing progresses. As a result, time to module build can
be shorter than in other approaches.

2. Time to create initial program "skeleton" versions - Bottom-up approach allows for
creating an initial program "skeleton" quickly, as testing can begin at the code level and then
move upward.

3. Need for drivers and other testing tools - The Bottom-up approach requires drivers and
testing tools to simulate higher-level components, but the use of these tools is reduced compared
to other approaches.

4. Need for placeholders - The Bottom-up approach does not require placeholders since
testing starts at the code level.

5. Degree of parallelism - The Bottom-up approach allows for a higher degree of
parallelism since testing can be done at the individual module level concurrently.

6. Ability to test individual paths - The Bottom-up approach allows for testing individual
paths since it starts with testing at the code level.

7. Ability to plan and control sequence - The Bottom-up approach requires careful
planning and coordination since testing starts at the code level and moves upward. However, it
also allows for more control over the testing sequence since modules are built and tested one
by one.

Table 15. Test Cases

I | Testscenario | Test Case | Test Steps Test Data Expestatio
d n
1 | Registration | Test 1. Open the web-page User name: Tony Stark See  new
registratio | 2. Feel text fields | Email: tonyStark avenger | user named
n of anew | according to rules @fmail.com Tony Stark
user 3. Push the button Password: tony13
4. Check the user list Repassword: tony13
2 | Registration | Test 1. Open the web-page User name: Every time
validation registratio | 2. Push the registration | Email: something we push the
n button on every error | Password: tonyl3 button we
validation | case  (blank  fields, | Repassword: ton got  new
inappropriate values, error or
password not equal to warning
second password)
3 | Add activity | Test 1. Open the web-page Name: Swimming New line
creation 2.Push “Add Activity” | Info: Any kind of | about
of  new | button swimming and diving Swimming
activity 3. Fill the Form appear in
4. Click “Save” button. list
5. Check activities list
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Activity Check 1. Open the web-page. Name: Nothing
adding activity 2. Push the add button on | Info: new appear
activity adding every error case in the list
validation validation | 3. Try to add existing
Add location | Create 1.0pen the web-page Name: Pool New line
new 2.Push “Add Location” | Info: Moderm sweeming | appears
location button pool for any kind pf water
3.Fill the Form activity
4.Click “Save” button.
5.Check activities list
Activity Check 1. Open the web-page. Name: Progtam
adding location 2. Push the add button on | Info: don't add
location adding every error case the wrong
validation validation | 3. Try to add existing location

An example of tests designed using xUnit and Moq.

[Fact]
public async Task Authenticate_ValidCredentials_ReturnsUserAccessToken()

{

}

// Arrange

var email = "test@test.com";

var password = "password";

var userld = 1;

var hashedPassword = password.GetHash();

var user = new User { Id = userId, Email = email, Password = hashedPassword };
var expectedToken = new UserAccessToken { Token = "token", UserId = userId };

_userServiceMock.Setup(x => x.GetAllEntities())
.Returns(new[] { user }.AsEnumerable());

_oAuthTokenProviderMock.Setup(x => x.RegisterToken(userId))
.Returns(expectedToken);

// Act
var result = await _authService.Authenticate(email, password);

// Assert
Assert.Equal(expectedToken, result);

[Fact]
public async Task Authenticate_InvalidEmail_ThrowsInvalidDataException()

{

// Arrange
var email = "test@test.com";
var password = "password";

_userServiceMock.Setup(x => x.GetAllEntities())
.Returns(Enumerable.Empty<User>());

// Act and Assert

await Assert.ThrowsAsync<InvalidDataException>(() => _authService.Authenticate(email, password));
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[Fact]

public async Task AddEntity_AddNewActivity_ActivityAdded()
i

// Arrange

var testList = new List<Activity>();

var mockSet = new Mock<DbSet<Activity>>();
mockSet.Setup(d => d.Add(It.IsAny<Activity>())).Callback<Activity>((s) => testlList.Add(s));

var gymContextMock = new Mock<GymContext>();
gymContextMock.Setup<IQueryable<Activity>>(x => x.Activities).Returns(mockSet.Object);

var newActivity = new Activity
{

Name = "Test 123",
: Description = "Test 123",
H

// Act
var service = new ActivityService(gymContextMock.Object);
var addedActivity = await service.AddEntity(newActivity);

// Assert
Assert.Equal(newActivity, addedActivity);

Assert.Single(testList);
gymContextMock.Verify(x => x.SaveChangesAsync(default), Times.Once);

Figure 5. An example of tests designed using xUnit and Moq

USING OF THE SYSTEM
To log in the system, users need to enter their email and password. A new member account
can be registered as well.

Sign-up

User name*

Email*

Create Password**

Re-type Password**

Accept all the Terms and Conditions

Figure 6. Logging
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After signing in the user gets redirected to the main page, consisting of an introductory
quote, short description and a schedule block.

IronSouls Admin AboutUs Schedule Welcome,  logout

At IronSouls, we value dedication, hard work, and community,
Power up your Life! and strive to provide a supportive environment where athletes
can achieve their goals and unleash their full'potential.

\ronSouls

IronSoul is a state-of-the-art sports complex designed for
athletes of all levels. With top-notch facilities and expert

Figure 7. Main page

The schedule block comprises a calendar displaying booked sports classes and available
time slots. The calendar is capable of navigating back and forth, allowing users to book classes
in advance as well as to view the history of bookings.

IronSouls Admin AboutUs Schedule Welcome, Log out

Your Schedule

Today Back Next April 30 - May 06

30 Sun 01 Mon 02 Tue 03 Wed 04 Thu 05 Fri 06 sat

X 600 Au-820 A
-
¥ 5004103040 om0
£00 Football ing
8 1000 A~ 1007
10:00 o
12:00
o
onn
14:00
300 ru-a30P 200 P~ 500P 2007 -500P = =
P sl oo g o
16:00

. s e

20:00

22:00

Figure 8. Scheduler

Administrator is capable of viewing a full list of gym entities, such as activities or
locations. It is possible to create, update or delete these entities on dedicated pages.
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Locations

2

Eugene

e@ee

Add location

a% Users Location Description Creation

™ schedule

Indoor Pitch test 2023-04-05T07:45:55.733... Delete

Ky Activities

L3

Tennis Court 2023-04-05T07:46:06.18 Delete

Swimming Pool 1 2023-04-05T07:46:12.383... Delete

Swimming Pool 2 2023-04-05T07: 6... Delete

123 123 2023-04-07718:48:14.223... Delete

Multi Court Indoors Multi purpose court 2023-04-18719:59:41.723... Delete

Small Court 1 Small Court 1 2023-04-18720:00:13.79 Delete

Figure 9. Locations
By navigating to the Activities page and clicking on a position in a list administrator can
edit a sports activity and assign it to any of existing locations. This allows to modify any current

gym configuration.

Activity Badminton

Activity:

Information:

Locations

Multi Court Indoors X
Small Court 1 X

It might come as a surprise to some people that badminton
is among the world’s top 10 most participated sports.

Outdoor court (open) X

Select i~
2023-04-18T19:50:46.6266667

oD

Delete

Figure 10. Activity example

Schedule configuration is performed via the dedicated page. Administrators can create a
series of planned classes in advance by selecting a number of repetitions and a starting day.
Figure 1, for instance, shows the creation of 10 Tennis classes at the Small Court 1 scheduled
from 12:30 to 15:00 every Wednesday starting from 04/26/2023.
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Add Slot

Activity Location

sma” - i
12:30 15:00

Day of the week

Wednesday

Repetions Repeat from

10 04/26 /2023

Activity Location Start End

Tennis Tennis Court 2023-04-05T13:00:02 2023-04-05T15:00:02

Figure 11. Slot adding

Administrator also has the rights of viewing and modifying users’ personal training
schedules.

Schedule of Benjamin Parker

Today Back Next April 30 - May 06

30 Sun 01 Mon 02 Tue 03 wed 04 Thu 05 Fri 06 Sat

0:00

2:00

600 T pnes
s
8:00 Chiling,
.
12.00
e e T
TF I
R
e e
ET =--«

20:00

22:00

Figure 12. Example of schedule

FORMAL SPECIFICATION

The key application process of sports classes booking involves several steps, including
trainer assignment, creation of a booking record, and verification and alteration of the trainer
and facility volume. This process has been specified using Dafny, a programming language and
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verification tool. By using Dafny, the application process can be defined through classes,
methods, and invariants, allowing for precise and formal specification of the desired behavior.
Dafny's language constructs and verification capabilities can help ensure correctness and
reliability in the implementation of the sports classes booking system.

Dafny was chosen for specifying the key application process of sports classes booking
due to its formal verification capabilities, allowing for rigorous correctness checks. The
language's expressive constructs, strong static typing, and tool support aid in accurately
specifying system behavior and catching errors early. The active Dafny community and
available resources further contribute to its suitability for the task, providing valuable support
and knowledge sharing opportunities.

datatype Role = Visitor | Trainer

class User
{
var Id: int;
var Role: Role;

constructor(id: int, role: Role)
{
this.Id :=1d;
this.Role := role;
h
h

class Booking
{
var Id: int;
var Visitorld: int;
var TimeSlotld: int;
var Trainerld: int;
var IsConflict: bool,;

constructor(id: int, visitorld: int, trainerld: int, timeSLotld: int, IsConflict: bool)

{
this.Id = id;
this. Visitorld := visitorld;
this. Trainerld := trainerld;
this. TimeSlotld := timeSLotld;
this.IsConflict := IsConflict;
§

¥

class TimeSlot
{
var Id: int;
var StartTime: int;
var EndTime: int;
var AvailableCount: int;
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constructor(id: int, startTime: int, endTime: int, availableCount: int)
{
this.Id :=1d;
this.StartTime := startTime;
this.EndTime := endTime;
this.AvailableCount := availableCount;

b
}

class BookingService
{
var Users: set<User>;
var TimeSlots: set<TimeSlot>;
var Bookings: set<Booking>;

constructor(users: set<User>, timeSlots: set<TimeSlot>, bookings: set<Booking>)
{
Users:= users;
TimeSlots:= timeSlots;
Bookings:= bookings;
}

predicate userExists(userld: int)
reads this
reads this.Users

{

exists user: User::user in this.Users && user.Id == userld
H

predicate userInRoleExists(userld: int, role: Role)

reads this

reads this.Users
{

exists user: User::user in this.Users && userExists(userld) && user.Role == role
H

predicate timeSlotExists(timeSlotld: int)

reads this

reads this. TimeSlots
{

exists timeSlot: TimeSlot::timeSlot in this. TimeSlots && timeSlot.Id == timeSlotld
H

predicate isSlotVacant(timeSlotld: int)

reads this

reads this. TimeSlots

{

exists timeSlot: TimeSlot::timeSlot in this. TimeSlots & & timeSlot.Id == timeSlotld
&& timeSlot.AvailableCount > 0

}
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predicate conflictsExist(userld: int, timeSlotld: int)
reads this

reads this. TimeSlots

reads this.Bookings

reads this.Users

userExists(userld)
&& timeSlotExists(timeSlotld)
&& lexists booking: Booking::booking in this.Bookings // booking
&& (booking. Visitorld = userld || booking. Trainerld == userld)
// user is visitor or trainer of the booking
&& exists timeSlot: TimeSlot :: timeSlot in this. TimeSlots // time
slot
&& timeSlot.Id == booking. TimeSlotld // time
slot of the booking
&& exists bookingConflict: Booking
bookingConflict in this.Bookings && bookingConflict.Id = booking.Id // our booking
&& exists
timeSlotConflict: TimeSlot :: timeSlotConflict in this. TimeSlots // the timeSlot of our booking

&& ((timeSlotConflict.StartTime > timeSlot.StartTime &&
timeSlotConflict.StartTime<timeSlot. EndTime)

I (timeSlotConflict. EndTime > timeSlot.StartTime &&
timeSlotConflict. EndTime<timeSlot.EndTime)) // time range intersects

}

method BookTimeSlot(visitorld: int, trainerld: int, timeSlotld: int)
returns(booking: Booking?)
modifies this
var dataExists := userInRoleExists(visitorld, Visitor)
&& userInRoleExists(trainerld, Trainer)
&& timeSlotExists(timeSlotld)
&& isSlotVacant(timeSlotld);
var isConflict := conflictsExist(visitorld, timeSlotld);

booking := new Booking(0, visitorld, trainerld, timeSlotld, isConflict);

this.Bookings := this.Bookings + { booking };
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v (¥) BookingService 1.0s
©) userExists 154ms
) userinRoleExists 160ms
) timeSlotExists 155ms
) isSlotVacant 157ms
© conflictsExist 215ms
@ BookTimeSlot 208ms

Figure 13. Successful verification

DEVELOPMENT PROCESS

The selection of a development methodology was a crucial decision, so we held a meeting
to evaluate our options. After careful deliberation, we collectively agreed to adopt Scrumban as
our chosen approach. We believed that Scrumban would provide us with the flexibility of
Kanban and the structure of Scrum, enabling us to effectively manage our project's evolving

requirements.
Scrum vs Kanban vs Scrumban

I

‘ Time base 1-4 weeks sprints ‘ No time base - Kanban is event-driven 1-year, 6-months and 3-months buckets

Rules Complete constrained process few constraints mostly flexible process Slightly restricted process

I

Roles Product owner, Scrum master, scrum team and No specific roles required No specific roles required

‘ stakeholders

! S _—

Evort-Based No - Once started sprints cannot be modified Yes - On going work can react to the workflow Yes - On going work can react to the workflow and cause

| On-Demand Planning

Bodrd Defined/resets each sprint ; Persistent - the Kanban board Persistent - the Scrumban board

Prioritization Through backlog | Optional Recommended on each planning

Work routiney; The product owner manages tasks and assignsthem to | Team members choose and pull tasks The project manager push tasks in the To-Do column
team members and team members choose and pull from there

Scﬂl;.lv;ts o

Sprint limits the work amount Work in progress limits current on going work amount

Task size

New items in an

Work in progress limits and optional To-Do limit

What can be delivered in a single sprint ‘ Any size

Any size

e Not allowed | Allowed whenever the queue allows it (WIP limits) Allowed whenever the queue allows it (To-Do & WIP
‘ limits)
Meetings Sprint planning, daily stand-ups, sprint reviews and | Avoidable On-Demand Planning
retrospectives ‘
Eaomalion Has to be done before sprint has started Optional Optional

} Planning routines | Sprint planning } Release/iteration planning, demand planning Planning on demand for new tasks

| Performance

| metrics Burndown Cumulative flow diagram, lead time cycle time Average cycle time

I

| '::'d::::"" Sprint retrospective ‘ Optional Improvement events are an option
L

Figure 14. Scrum vs Kanban

Utilization of Scrumban allowed us to focus on developing and testing the application
and not being bound by strict Scrum requirements while designing and implementing the
system.

The team agreed on the need of conducting strictly scheduled meetings three times a
week. These 15-minutes-long meetings were meant to perform status updates, let everyone
share their problems and plans. In addition, it was a common practice to plan additional
meetings with some of the team members in order to conduct planning sessions, working on
bugs, writing code and sharing knowledge.
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13.02.2023

OOpaBLm ronocyBaHHAM TEMaTUKY NPOEKTY, 3iDpanuca Ana nnaHyBaHHA ManbyTHLOro
poaatky. CnnaHysBanu CTPYKTYpY CYTHOCTEN AoAaTKY, poni KOpUcTyBadiB Ha nepeadadyeHui
doyHKLIOHan.

24.02.2023

3apaui, wo nepenwnm B Code Review: Po3pobutu CTPYKTYpy 3 NigCUCTEMU agMiHICTpaTopa
Uepe3 BUHMKHEHHA Npobnemu 3 fokanbHUM 3anycKoMm KnieHTta 6yna gogaHa 3aavda
Hanawrysatn SPA App B ASP.NET Core

3apgaui, wo nepenwnm B Doing: [locnigutu KOHKypeHTiB, HanawryBatn SPA App B ASP.NET
Core

3apaui, wo nepeniwnv B Done: CtBopuTH 6a3oBy CTPYKTYPY NPOEKTIB, Po3pobuTtn 6asoBy
cneyudikadito gogartky, Cteoputu git penoaurtopin, O3HanomuTuca 3 Figma

MigHANM NnuTaHHA Npo BUDIp 6iGNioTekn KOMNOHeHTIB AnA bppoHTeHaa

27.02.2023

Nopaxi 3agadi PoboTta 3 gokymeHTauieto Ta ChopMynioBaTu O4iKyBaHHA Big NPOEKTY

Mo 3apaui Hanawrysatu SPA App B ASP.NET Core € nporpec, ane Nnoku Lo 3anilacTbCA B
Doing

CTBOpEeHi Ta CKOHIrypoBaHi JOMEeHHI CYyTHOCTI BIANoBiAHO A0 Aiarpamu. [loaaHi knacu
cyTHocTen Ta GymContext, Fluent Api KoHdirypauia cyTHOCTen, OHoBMeHa nokarnsHa B/1.
PeanizoBaHi onepauii CRUD agna cytHocTi Activity, ctBopenuin koHTponep Activities Controller
BianosigHi 3agayi nepenwinm B Code Review

JocnigeHi KOHKYpeHTH, BignosigHa 3agayda nepenwna 8 Done

3a pesynsTaramm nepumx 3pobneHnx 3agay no ppoHTeHay i 6ekengy, Bacunb i Muxanno
npoBenu KopoTkui knowledge transfer 3 konerammn

& Workspace visible & Share

T R

To Do Doing Code Review Testing Done

3abeaneunTi MOXMBICTL
[ p—

[Nonaty saninauito Ha BE

= Boe e

Hanucarhs unit-rectie Peanizysatu CRUD ana pooru 3

posKnazom

(&)

CrBopuTY CTOpitKy po6oTh 3

® = s @ § roanon
[Nlonat sanigauito Ha FE Iloxymenauia opranizauii Gasu aaHmx ® =01 @2
= oz (3] = [BE] i niacucrema
= mos [s) aawminictpatopa 00
Peausaiin KHONOK Po3pobka kanenaaps = g .

Craopww cropitiky Kopucrygavii

® = os (S]] © =01 gp5 ®

[FE] Peaniayeat astenTudikaLio

i & ) niacucTemn aaminicTpatopa
lonat 6azosy ronosHy cropinky =
xopucrysaa = 60

=8B ()

Q

+ Add a card =]

Mpue'saTi BuBeaeHHA cucki
OKaiv Ta akTveHoCTel 20 API

®00

Peanizysar CRUD ana po6oTi 3
KopucTyBauamm

+ Addacard
= mos a6

Peanizauin HaacunanHa aaHux Ao AP
® = 01 B

(&)

+ Add acard

Peanizysaru CRUD ann cytHocTi
Location

+ Add a card a

Improvement: Giura nanens

+ Add a card

(1]

Figure 15. Scrumban board

Each task added to the backlog (To Do column) contained requirements description and
a verification checklist for the testing engineer.
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Add an item

Figure 16. Adding the task

169



ONLINE RESTAURANT RESERVATION SERVICE "RESERVEAT"

Sofiia Bilinska, Tamara Volcharenko, Oleksandra Ordak, Denys Rudenko, Mykhailo
Semitkin, Bohdan Stukalo, Oleksandra Timofieieva

INTRODUCTION

In today's fast-paced world, people are increasingly looking for convenient and fast ways
to solve their needs.

One of these ways is to make restaurant reservations online. This allows you to secure a
seat at the table without any hassle or waiting. Thanks to online services such as restaurant
reservations, people can find and book a table at any time, wherever they are.

The development of an online restaurant reservation service is an important and relevant
step in the improvement of the gastronomy industry. Such reservation services are useful and
convenient for many customers, allowing them to get information about menus, prices and
promotions, which helps them make an informed choice and enjoy a pleasant dinner.

In this context, the development of an online restaurant reservation service is an
interesting and promising area of development in the gastronomy industry. It allows to ensure
convenience and accessibility for customers, efficient use of restaurant resources.

The aim of this work is to develop a web application "ReservEat" for booking tables in
restaurants. Achieving this goal requires solving the following tasks:

- Familiarization with existing reservation systems and their analysis;

- Familiarization with the methods of program specification;

- Deepening practical teamwork skills;

- Develop technical specifications for the software product;

- Develop a convenient and beautiful design;

- Development of the backend, frontend and testing of the online booking service
"ReservEat".

REVIEW OF SYSTEMS AVAILABLE ON THE MARKET
One of the first steps in our work was a detailed market analysis. Table 1 provides a brief
description of the existing analogues we focused on, with their advantages and disadvantages.

Table 1. Market analysis

Application name

Advantages

Disadvantages

OpenTable

User-friendly interface, worldwide
table reservations, a large number
of filters, mobile application

Charges the restaurant for each
reservation through the app

TheFork

User-friendly interface, mobile app,
discounts for regular users who
book through the app, a large
number of filters

Has worse functionality for a
restaurant than OpenTable, not
available in all countries

DinnerBooking

Convenient interface, integration
with social networks, which allows
you to share reservations among
friends

Only available in Denmark, limited
search filters

RestOn

Offers discounts and loyalty
programs for regular users, mobile
application

Available only in Kyiv, limited
search filters, not a user-friendly
and beautiful interface
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OVERVIEW OF USED TECHNOLOGIES

Java 17 - is an object-oriented programming language. It is known as a high-level
language because its code is easy for programmers to read and write. This language was chosen
as the most popular programming language, and also because it is the language of choice for
most of our backend developers.

Kotlin - statically-typed programming language that runs on the Java Virtual Machine.
Kotlin is designed to be concise, safe, and interoperable with Java.

Spring Boot 3.0 - is an open-source framework for building standalone, production-grade
applications that are based on the Spring framework. Spring Boot provides a streamlined way
to develop and deploy Spring-based applications by providing a pre-configured set of
dependencies and a simplified configuration model. This means that developers can quickly
create and deploy Spring-based applications without having to spend a lot of time on manual
configuration. We use this framework due to its ease of use and powerful features.

Gradle - is an open-source build automation tool that is used primarily for building Java
and JVM-based projects. Gradle is a powerful and flexible build automation tool that can help
developers streamline their build process and improve productivity.

Docker - is an open-source containerization platform that enables developers to create,
deploy, and run applications in containers. Containers are lightweight, standalone executables
that include everything needed to run an application, including code, libraries, and
dependencies. Docker allows developers to package their applications into containers and
deploy them anywhere, whether it's on a local machine, in a data center, or in the cloud.

Swagger - is an open-source framework for designing, building, documenting, and
consuming RESTful APIs (Application Programming Interfaces). Swagger provides tools and
specifications that allow developers to define API endpoints, parameters, request and response
payloads, authentication methods, and other details in a standardized way using YAML or
JSON. We have chosen this OpenApi due to its ease of use, extensibility, and support for a wide
range of programming languages and frameworks.

PostgreSQL - is a popular open-source relational database management system (RDBMS)
that is known for its robustness, reliability, and scalability. PostgreSQL is released under the
PostgreSQL License, which is a permissive open-source license that allows for free use,
modification, and distribution of the software, that is why we have chosen it.

React - is a JavaScript library used for building user interfaces, particularly for web
applications. React follows a declarative approach, where developers define what should be
rendered based on the current state of the application, and React takes care of efficiently
updating the user interface when the state changes. We have chosen it, because it is widely used
by front-end developers.

HTML — is a standard markup language used for creating web pages and web applications.

CSS - is a styling language used in web development to control the layout, appearance,
and design of web pages.

Figma - is a cloud-based design tool used for user interface (UI) and user experience (UX)
design, prototyping, and collaboration. It allows designers and design teams to create and share
interactive design mockups, prototypes, and design systems.

Jira - is a popular project management and issue tracking tool used by software
development teams to plan, track, and manage tasks, projects, and software development
workflows. It provides a collaborative platform for teams to work together, organize and
prioritize tasks, track progress, and communicate about work items in a centralized location.
We have chosen it because of a wide range of features.

171



PURPOSE AND GOALS OF THE SYSTEM DEVELOPMENT

The purpose of the “ReservEat” system is to automate the process of reservation tables in
the restaurants, which gives customers to conveniently book tables without wasting time, and
restaurants to track the number of visitors. The work includes:

- design and software implementation of the “ReservEat” system

- verification and testing “ReservEat” system

- analysis of existing software tools in the industry of online reservations

The target audience of this system is people looking for a convenient and fast way to
book a table in a restaurant or other catering establishment, as well as interact with it during
booking and service. Among the potential ReservEat users include:

- Customers who want to book a table in a restaurant for a specific time and date, in
particular, for special events such as birthdays, anniversaries, various events, etc.

- Tourists looking for places to eat in new places and cities where they are unfamiliar
with local restaurants and catering establishments.

- Business people looking for places to hold business meetings and dinners.

- Couples looking for cozy and romantic places for lunch and dinner.

- People who want to learn more about restaurants and catering establishments
restaurants and catering establishments, their menus, prices.

- Managers of restaurants and other catering establishments who want to use ReservEat
to control the flow of visitors and make the restaurant convenient for booking;

Goals of the system.
“ReservEat” system is created in order to:

- Restaurant search - users can search for restaurants by various parameters, such as
location, cuisine, rating, prices, etc.

- Table reservations - users can book tables at restaurants through ReservEat, choosing
the time and number of people.

- Review restaurants - users can view information about restaurants, including menus,
prices, photos, and reviews

- Menus - users can view restaurant menus and other details about the food, such as
dietary restrictions, allergens, etc

Add name, description, photos,
location, work hours, tel

Create restaurant .. ”lndude
Bk Add tables
::lnclugz‘ > Edit restaurant

-7 << ettend‘

E? """"""""""""" :fg{t_e_n.d > Delete restaurant
-, 0 el N S Search for available
hd"”n Z2extend>> e i i N time for booking

-
i mmmssnan O @ eeen
$ "
User ___.——‘ ______ <<extend>>
emen- TN TR
"

/\/\

<<includgz>--""

--ssextend>> Search restaurant S
R =<extend=> <‘\eqend>>

Customer ~ TTTeeal by date, ime, number of VISIors,
restaurant name, location hN
Go back to the list of Reserve a table
restaurants

Figure 1. Use-Case Diagram
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SYSTEM REQUIREMENTS
General requirements for the system.

Requirements to the structure and functioning of the system. The software product
shall have an architecture based on modern technologies for storing, processing, analyzing and
accessing data; provide simultaneous work of several users. Functionally, the development
should be a web application and unified in terms of software and hardware platform. The
development should provide a unified and comfortable, as simple and intuitive user interface.

The following functional subsystems are expected to be allocated in the System:

- administrative, assigned to create restaurants and add information about it;

- user subsystem, assigned to simple customers, who want search restaurant and book
table in it;

Requirements for functions performed by the system.

Administrator subsystem.
Table 1. List of functions and tasks to be automated
Function Task

Add new restaurant

Edit restaurant data

Restaurant management Delete restaurant

Add new photos of the restaurant
Add new locations for restaurant
Viewing reservation

Search for available time for booking
Delete reservation

Reservation management

Add new tables in restaurant

User subsystem
Table 2. List of functions and tasks to be automated
Function Task

Look for list of the restaurants

Search restaurant by name

Search for table in the restaurant | Search table in the restaurant by number of visitors
Search a table by suitable hours

Look for restaurants details

Reservation Make a reservation for a table in a specified location

System requirements.

The software product must ensure the correct display of data in
the following browsers of current versions:

- Google Chrome;

- Internet Explorer;

- Opera;

- Mozilla Firefox;

- Safari.
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Any arbitrary incorrect user actions related to entering incorrect data, not filling in
mandatory input fields in forms and others that can be processed by the by the system,
appropriate error messages are generated in Ukrainian, within the the overall design of the
website.

Table 3. System hardware requirements
Software Version

Operating system Windows

Programming language of web application Java, Kotlin, JavaScript, HTML, CSS

Database management system PostgreSQL

Requirements for graphic design of ReservEat.

1. Simplicity and clarity - the main page and other pages of ReservEat should be simple
and clear for users. The main interface should be easy to read, and colors, backgrounds and
fonts should be easy on the eyes.

2. Consistency - all ReservEat pages should use the same colors, fonts, and other design
elements to ensure consistency and user experience.

3. Ease of navigation - menus and other navigation elements should be easily and
accessible to users. It is also important to provide simple and intuitive navigation between
pages.

4. Brand alignment - ReservEat's design should reflect its brand by using colors, fonts,
and other elements that reflect the values and features of the platform.

5. Use of images - images of restaurants and food should be of high quality and appetizing
to grab the attention of users and and show them what they can expect from visiting a restaurant.

HTH

ReservEat

Figure 2. ReservEat Logo
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DESCRIPTION OF DATABASE

Logical structure of the database. Used database management system is PostgreSQL.

restaurant

PK

id

restaurant_location

name

description

id

—_

restaurant_id
address
longitude
latitude

phone

location_photo

PK | id

location_id

photo_url

location_weorking_hour

PK | id

location_id
day_of_week
open_at

close_at

reservation
PK | id table
table_id PK | id
start \( location_id
end number_of_seats
reservator_id
PK | I1d
email
password
first_name
last_name
Figure 3. Database Diagram
Table 4. DB tables
Number | Table Description
1 user Table for storing information about the user
2 reservation Table for storing information about reservations
3 restaurant Table store data of the restaurant
4 restaurant location Table store address of the restaurant
5 location_photo Table store all photos of the restaurant
6 table Store information for each table in the restaurant
7 location_working hours | Table store information about restaurants working
hours
Description of tables.
Table 5. Table User
Attribute Type Description
id Integer Identifier
email Varchar Email
password Varchar User password
first name Varchar User first name
fast name Varchar User last name
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Table 6.Reservation Table

Attribute Type Description
id Integer Identifier
table id Integer Table identifier
start Timestamp Start of reservation
end Timestamp End of reservation
reservator_id Integer Identifier of user, who make
reservation
Table 7. Restaurant Table
Attribute Type Description
id Integer Identifier
name Varchar Restaurant name
description Varchar Restaurant description
Table 8. Restaurant location Table
Attribute Type Description
id Integer Identifier
restaurant id Integer Restaurant identifier
address Varchar Restaurant address
longitude Real Longitude
latitude Real Latitude
phone Varchar Restaurant phone
Table 9. Location_photo Table
Attribute Type Description
id Integer Identifier
location id Integer Restaurant location identifier
photo_url Varchar Photo url address
Table 10. Table Table
Attribute Type Description
id Integer Identifier
location id Integer Restaurant location identifier
number of seats Integer Number of seats for this
table
Table 11. Location working hours Table
Attribute Type Description
id Integer Identifier
location id Integer Restaurant location identifier
day of week Varchar Day of week
open_at Time Start time of working
close at Time End time of working
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IMPLEMENTATION OF THE SYSTEM

Back-end. For the development of the server side, we used Java and Kotlin language. A
three-tier architecture was chosen to implement the system because of its scalability. This
architecture includes the following layers:

Web layer, business logic layer, and database layer.

The work began with the design of OpenAPI contracts to enable further simultaneous
development of the server and client parts. At the same time, the database scheme was designed.

openapi: 3.0.0
info:
title: Reserveat API
version: 1.0.0
description: API for reserving tables in the restaurants using Reserveat
servers:
- url: http://localhost:8000/api/vl
description: Local development server
paths:
/restaurants:
post:
tags:
- Restaurant
summary: Create a new restaurant
operationId: createRestaurant
requestBody:
description: Restaurant details
required: true

content:
application/json:
schema:
$ref: './components/schemas/RestaurantInput.yaml'
responses:
'201':
description: Restaurant created successfully
content:
application/json:
schema:
$ref: './components/schemas/RestaurantOutput.yaml'
'400":

$ref: './components/responses/BadRequest.yaml’
Figure 4. DB scheme

The next step in creating a server application is to write database migrations using Flyway
and configure the application to work with the PostgreSQL database. To do this, it was
necessary to connect the database driver and write the necessary configurations.

v [greserveat-server
> build
v [Dsrc
v [3 main
> [Djava
v [2resources
v [ db.migration
sor V20230314203150__setup_database_schema.sql
sar V20230410235658__add_test_user.sql
sar V20230418222853__add_numbeer_of_people_column.sq|l

Figure 5. DB migration
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The next step was to write the business logic layer and the controller layer, while
implementing SQL queries to save and retrieve data from the database.

or V20230314203150__setup_database_schema.sql X

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23

Front-end. To develop the client side, we used React,js, Google Maps API,

create table restaurant

(
id serial primary key,
"name" varchar not null,
description varchar

);

create table restaurant_location

(
id serial primary key,
restaurant_id int not null references restaurant (id),
address varchar,
latitude real,
longitude real,
phone varchar
);

create table location_photo

(
id varchar primary key,
location_id int not null references restaurant_location (id),
photo_url varchar not null

);

Figure 6. SQL queries

preprocessor and Dom structure.
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Reserveat_Front > my-app > src > JS Appys > ...
Bohdan Stukalo, 2 weeks ago | 1 author (Bohdan Stukalo)

import './App.scss';

2 import './components/Home/Home';

3 import { Routes, Route } from 'react-router-dom';

4 import Home from './components/Home/Home";

5 import LogIn from './components/LogIn/LogIn';

6 import Register from './components/Register/Register’;

7 import Restaurants from './components/Restaurants/Restaurants’;
8 import Map from './components/Map/Map’;

9 import Details from './components/Details/Details’;

10 import Reservation from './components/Reservation/Reservation';
11 import Footer from './components/Footer/Footer'

12

13 v function App() {

14 v~ | return (

15 v <>

16 v <Routes>

17 <Route path="/" element={<Home />} />

18 <Route path="/login" element={<LogIn />} />

19 <Route path="/register" element={<Register />} />

20 <Route path="/details" element={<Details />} />

21 <Route path="/restaurants" element={<Restaurants />} />
22 <Route path="/reservation" element={<Reservation />} />
23 </Routes>

24 </>

25 )s

26}

27

28 export default App;

30

31 return (

32 <div className="map">

33 <div className="google-map">

34 <GoogleMapReact

35 bootstrapURLKeys={{ key: 'AIzaSyBt2@vvUDL_zgFieW4dIpiVprz3rifuslu' }}
36 defaultCenter={defaultProps.center}
37 defaultZoom={defaultProps.zoom}

38 >

39 <LocationPin

40 lat={lat}

41 1ng={long}

42 text={address}

43 />

44 </GoogleMapReact>

45 </div>

46 </div>

47 );

a8 |

Figure 7. Client side

As for the site's functionality, the user can browse and select restaurants that meet his or
her criteria and make a reservation. The site was routed using the React Router DOM library.
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' RESERVEAT GEBELa®
~/ src e
v components °
v Details °
Js Details.js M
¢ Details.scss
[ Deoe
> Header
> Home
v Logln

2 0 0 o

Js Logln,js

¢ Logln.scss

()

v Map

<

Js Map.js
& Map.scss
> Register
> Reservation

> Restaurants
> Search

> img_bg

> mockData
> styles

S Appjs

@ Annscss

Figure 8. Routing

TESTING

During the development and testing of the system, we used unit testing - this is a software
testing method that consists in testing each module of the program code separately of each
module of the program code. For each method of the available controllers, we created a separate
Unit Test method was created.

@RunWith(MockitoJdUnitRunner: :class)
class PhotoRepositoryTest {

@tock
private lateinit var jdbcTemplate: MamedParameterJdbcTemplate

private lateinit var photoRepository: PhotoRepository

@Before
fun setUp() {
photoRepository = PhotoRepository(jdbcTemplate)

¥

@Test
fun testAddLocationPhoto() {
// Arrange
val uuid = "123"
val locationId = 456
val url = URL("http://example.com/image.jpg")

// Act
val photo = photoRepository.addLocationPhoto(uuid, locationId, url)

// Assert
assertEquals(uuid, photo.id)
assertEquals(url.toString(), photo.url)

verify(jdbcTemplate).update(anyString(), eq(mapOf(
"id" to uuid,
"location_id"” to locationIld,
“photo_url” to url.toString()

D))

Figure 9. Unit tests examples
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USING OF THE SYSTEM

“ReservEat” it is a web platform, which can help users search for a restaurant and book
atable. All users have access to the main page. On this page, the user sets the criteria by which
he or she searches for a restaurant and a table in it. We have the following criteria:

- date

- time

- number of visitors

- and you can also search by restaurant name

HH

ReservEat

Figure 10. Main page

After user click on the search button, user will see all available restaurants according to
the specified filters.

hid - [ Nome ]

Visitors

Restaurant 1 Restaurant 2 Restaurant 3

Figure 11. Searching
After this user can view detais about choosen restaurant. In this page user can watch

location of the restaurant on the map, photos of the place and working hours and useful
information.
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Fireside Grill

9 Zhytomyr, st. lvan Mazepa, 88

© 09:00 - 21:30

A sizzling experience with juicy burgers, flame-grilled steaks and
much more.

Figure 12. Locations

After looking for the restaurant, user can reserve table in this restaurant, he o r she need
to click on the button Reserve. After click we have received this formwhich user must to fill.

Figure 13. Reserve

FORMAL SPECIFICATION AND VERIFICATION
The specification and verification were implemented in Dafny for the table reservation
logic. For this purpose, we developed the Table class, the Reservation class, and the

MakeReservation class.
The isReservationPossible class contains a set of tables, and its method checks whether a
table is available for booking, depending on the number of people entered for the reservation.
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class Table {
var maxSeats: int;
var numOfTables: int;

constructor(seats: int, num: int)
ensures maxSeats == seats && numOfTables == num

{

maxSeats := seats;
numOfTables := num;

}

}

class MakeReservation{
var tables : seq<Table>

constructor(t: seq<Table>)
ensures tables == t

{
tables := t;

}

method isReservationPossible (seats: int) returns (res:bool)
requires |tables| > @
requires forall i :: @ <= 1 < |tables| ==> tables[i] != null
ensures res == true || res == false
ensures res ==> exists i :: @ <= i < |tables| & tables[i].maxSeats >= seats & tables[i].numOfTables > @
ensures res ==> if exists i :: @ <= i < |tables| && tables[i].maxSeats >= seats & tables[i].numofTables > @ then true else false
{
var r := false;
for i := @ to |tables|
invariant @ <= i <= |tables|
invariant Ir ==> forall j :: @ <= j < i ==> seats > tables[j].maxSeats || tables[j].numOfTables ==
{
if (seats <= tables[i].maxSeats &% tables[i].numofTables I= @){
break;
r = true;

Figure 14. Examples of requirements formal specification
The Reservation class contains methods that check whether a table can be reserved for an

already booked table. The user cannot make a reservation for already pre-booked hours, and the
number of guests must not exceed the number of allowed seats.

183



class Reservation {
var capacity: int;
var bookingstart: int;
var bookingEnd: int;

constructor(c: int, s: int, e: int)

ensures capacity == ¢ & bookingStart == s && bookingEnd == e
{

capacity := c;

bookingStart := s;

bookingEnd := e;

}

method checkTime(start: int, end: int) returns (r:bool)
requires start <= end
ensures r == (end <= bookingStart || start >= bookinggnd)
{
r := end <= bookingsStart || start >= bookingEnd;

}

method isTableAvailable(numGuests: int) returns (r:bool)
ensures r == (numGuests <= capacity)
{

r = numGuests <= capacity;

}

method canSeat(numGuests: int, start: int, end: int) returns (result:bool)
requires start <= end
requires start >= @ && start < 24
requires end >= @ && end < 24
ensures result == ((end <= bookingStart || start >= bookingEnd) & (numGuests <= capacity));
{
var available := isTableAvailable(numGuests);
var time := checkTime(start, end);
result := available && time;
),
}

Figure 15. Reservation specification

DESCRIPTION OF THE DEVELOPMENT PROCESS

To control and manage the System development process, the following methodology was
chosen Kanban methodology, as a program system for control we have chosen Trello. But after
a while, we realised that this methodology did not comfortable for us and changed it to Scrum
methodology and changed system for Jira, because it has a wider functionality. It is example of
one of the sprints.

RapidiT Projects / RapidiT
Softwere project RAP Sprint 7
PLANNING
c o .
2 roadnop 2 O1PY & W
8 eacklog
1000 5 I5sUES IN PROGRESS 3 ISSUES DONE 3 155UES v S

1 0D eoard

DEVRLOPMENT v [} #ap-29 perform manual testing 2issues Tooo @)

4

ol ook Perform Black box testing
B rar-30

B  Proiect pages

3 Add shortcut Perform Ul Testing
o rap3t

£X  Project settings

~ Everything else 9 issues

BE | Add authorization Report Design | Create account page
O rap27 5 ) RAP-36 -0 RAP-20 -=Q
BE | Send reservation email Create a checklist 8E | Add restaurant id to the
confirmation getLocation response
@ rav2s =
0O rap3s 0 rar3s v
Verification using Dafny
Create a presentation BE | Design and implement

- = 5
RAR33 location search by criteria

3 RaP3s ~ Q@
0 rar39 v (Y

Figure 16. Kanban table

The main idea of this methodology is broken down project development into a series of
smaller, manageable tasks. These tasks are then prioritized and completed over a series of short
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iterations, called sprints, typically lasting 1-4 weeks. Our sprint lasted 1 week and we have
meetings two times a week, additionally, we create telegram chat for everyday communication.

For convenient development for all members of team and version control we create
GitHub repository, where we store our code and made code reviews. It is example one of code
reviews, that we have done.

Feature: realized LocationApi #2

PR VEL SR msemitkin merged 3 commits into main from rap-7 (8 last month

) Conversation 9 < Commits 3 B Checks 1 Files changed 18

o msemitkin commented on Mar 19 Owner

No description provided.

Rl Feature: realized LocationApi ' 1delc25

o msemitkin commented on Mar 19 Owner  Author ==+

‘domain’ package is dedicated for putting models right inside it, so ‘models’ package looks redundant

©

° ©  msemitkin commented on Mar 19 View reviewed changes

reservest-server/src/main/java/con/reserveat/donain/model/ Location.kt (Outdated )

1 package com.reserveat.domain.model

2 +
3 4 data class Location(
4 . val id: String,
. msemitkin on Mar 19 Owner | Author -

Figure 17. Frgment of code on the GitHub

CONCLUSION

As a result of this training project, we have primarily gained or deepened our teamwork
skills and experience. We gained a lot of new knowledge in the field of management and IT
project management. We developed our own system for table reservation “ReservEat”.
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AREA MONITORING SYSTEM "GREENZONE"

Serhii Syrota, Serhii Peshko, Mykhailo Bubka, Mikhail Syvachenko, Eduard Andrashchuk,
Maksym Rasakhatskyi, Dmytro Ruban

INRODUCTION

The need for a strong, adaptable, and sustainable software solutions has grown due to the
quickly changing world of technology. Enterprises across various sectors must remain at the
forefront by embracing advanced technologies and effective development techniques. This
endeavor emphasizes the significance of utilizing multiple technologies, such as microservices,
Go, C#, React, AWS, Docker, and others, to address the demands of modern software creation.

A microservices architecture is essential for handling intricate applications as it facilitates
the autonomous deployment and scaling of individual components. The subject’s importance
originates from demonstrating the benefits of a microservices structure and underlining the need
for expertise in various languages and frameworks to develop versatile applications.

To comprehend the finest practices in software creation and the benefits of particular
technologies, this endeavor utilized a range of research techniques, including literature reviews,
case studies, and hands-on experimentations.

The main objectives of this endeavor were as follows:

1. Create a scalable and efficient software solution.

2. Enhance comprehension of current technologies.

3. Investigate the challenges and advantages of incorporating these technologies.

4. Tllustrate the application of the best practices in software creation.

To accomplish these objectives, the endeavor conducted a literature assessment,
examined successful case studies, developed and executed a microservice-based application,
tested and validated its functionality, scalability, and maintainability, and documented and
developed process, challenges faced, and lessons learned.

This endeavor aimed to achieve practical outcomes and meet professional objectives,
such as consolidating knowledge, familiarizing oneself with new technologies, and deepening
the comprehension of the tools and methodologies used in contemporary software creation. The
insights obtained from this endeavor will improve the professional skills of the development
team and benefit the wider software development community.

COMPARATIVE OVERVIEW OF MARKER SOLUTIONS

It is essential to overview existing systems on the market that work with geodata before
going through our system’s details. It will help us to understand each system’s advantages and
disadvantages and see our solution’s unicity. Table 1 provides an overview of two systems:
Google Maps and OpenStreetMap. We will review their features, pros and cons.

Table 1. Market solutions overview

Name Advantages Disadvantages

Google Maps Reliability and accuracy of the geodata. Service depends on the Internet connection.

[1] Integration with other Google services Service is collecting data about users and
such as Google Street View and Google their locations. Need for specialized
Earth. Wide range of functions, including functionality for polluted and mine-
navigation and route search. API support contaminated areas. Some limitations to free
for creating own applications. usage.

OpenStreetMap | Open-source and free. Community support | Lower accuracy of the geodata compared to

[2] facilitates constant updating of geodata. Google Maps. Need for specialized
Ability to work offline. API support for functionality for polluted and mine-
creating own applications. contaminated areas. Less flexible.
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Advantages of our system:

1. Specialized functionality to reflect polluted and mine-contaminated areas.

2. Autonomy: the ability to work offline in areas without or with a weak Internet
connection.

3. Integration with MS Excel: import and export of the data for comfortable analysis and
processing of the data.

4. Object visualization on the map: each category of objects automatically determines the
icon on the map, making navigation and working with the data much more straightforward.

5. Filtration: our system allows users to filter objects by various parameters, facilitating
data analysis.

6. Automatic transform between coordinate types: our system allows users to introduce
only one type of coordinates (latitude and longitude, sk 42, mgrs), which then transforms
automatically to other types.

7. Automatic searching for the closest settlement: if user does not specify region, district,
or city, the system automatically determines it based on provided coordinates. It provides
accuracy and saves time when working with geodata.

8. Complex validation: our project ensures data reliability by complex and custom
validation of each field, which provides accuracy and completeness of the information.

9. Summary comment: our system automatically generates summary comments for the
objects, providing qualitative and concise information about things on the map.

Therefore, our system has a couple of advantages compared to other services such as
Google Maps and OpenStreetMap. The main asset is that our service has functionality for
working with polluted and mine-contaminated areas. This makes our application more attractive
to users who operate in such areas than other solutions on the market.

OVERVIEW OF USED TECHNOLOGIES

Our team picked a tools based on their demonstrated ability for growth, dependability,
and ease of use.

We adopted a microservices design [3] that splits a comprehensive application into
smaller, self-sufficient services, enabling individual development, testing, and deployment for
each service. This method streamlines problem identification and resolution, as well as
component scaling, while encouraging collaboration among team members who can focus on
specific services.

In addition, we implemented a component-based method [4], which is rooted in a
microservices architecture. This approach encourages modular design by diving a service into
reusable elements with well-defined interfaces that can be effortlessly integrated into various
application segments. This method increased design flexibility and enhanced the effectiveness
of code maintenance and reusability. Moreover, the component-based method provides a
transparent division of tasks, allowing developers to work on separate components without
impacting the system’s overall functionality. This speeds up development and simplifies
component updates without affecting the entire system.

We used Docker [5], a containerization platform, to ensure consistent and repeatable
deployment across different environments. Docker creates lightweight containers for each
microservice, encapsulating all required dependencies and configurations. This reduces
environment-specific problems, lowers resource usage, and speeds up deployment.

We selected Amazon Web Services (AWS) [6] as our cloud service provider due to its
extensive variety of offerings and worldwide infrastructure. AWS enabled us to rapidly deploy
and oversee our microservices while utilizing robust storage, security, and monitoring solutions.
Furthermore, AWS’s pay-as-you-go pricing structure allowed us to efficiently manage
expenses based on actual consumption.
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For building backend services, we utilized Go [7] and .Net [8]. The Go programming
language was preferred for its straightforwardness, solid concurrency capabilities, and swift
execution times, enabling the team to construct high-performing, scalable backend services. In
contrast, the .Net framework provided a seasoned, well-supported platform with an all-inclusive
library, potent tools, and community backing, facilitating the development of dependable,
maintainable, and secure services that integrated flawlessly with other system elements.

Regarding frontend development, we employed React [9], a popular JavaScript library
that streamlines the development of reusable Ul components and simplifies application state
handling. Moreover, React’s performance enhancements, such as virtual DOM, guarantee a
smooth user experience.

We leveraged OpenStreetMap (OSM) data as a critical source of geographic information
for our project. This data was downloaded and our own tile server was deployed using open-
source mapping tools for optimal performance and customization. Hosting our own tile server
granted us a complete control over the map rendering process, enabling us to adapt map styles
and features to our specific needs. This strategy also reduced reliance on external services,
enhancing our solution’s overall reliability and stability.

MySQL [10] was our choice for a relational database management system (RDMS) due
to its performance, scalability, and ease of use. MySQL provides a robust solution for storing
and managing the application’s structured data, ensuring consistency and integrity.
Additionally, its widespread adoption and community support make it a trustworthy choice.

We utilized Git [11], a commonly used distributed system of version control, to manage
our source code and promote collaboration. Git allowed team members to work on different
features or bug fixed simultaneously, track changes, and merge them into the main codebase
without conflicts. This streamlined the development process and ensured a well-maintained,
up-to-date codebase.

For efficient task monitoring and management, we employed YouTrack [12]. This agile
project management tool enabled us to create, assign, and prioritize tasks and oversee progress
and deadlines.

In conclusion, the team carefully picked a mix of modern, reliable technologies to ensure
the project met its objectives while maintaining high standards for performance,
maintainability, and user experience. Each technology played an essential role in the project’s
success, and their combined impact resulted in a robust, efficient, and scalable solution.

PURPOSE AND GOALS OF THE SYSTEM

Purpose of the system.

Our system is created to reflect polluted and mine-contaminated areas and aims to
simplify the process of monitoring and managing such objects. The primary purpose of our
project is to provide users with a tool for the visualization and analysis of the data related to the
problems described above.

The system is appointed for different categories of users, especially ecologists, deminers,
representatives of state bodies, and other interested groups of people who work in the area of
pollution and mine contamination. This solution can be used for planning and coordinating
activities aimed at solving problems related to ecological issues and the safety of people.

The central system’s operations include reflection of polluted and mined areas,
integration with MS Excel for import and export of the data, support of different coordinate
types, and searching for the closest settlement based on provided coordinates.

One of the key advantages of our solution is autonomy which allows working with the
map offline. This is especially useful for users who have limited Internet access.

The system generally provides users with a reliable and sufficient tool for visualizing,
analyzing, and managing objects to improve the ecological situation and ensure people’s safety.
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Goals of the system.

Our team defined several key objectives aimed at solving relevant tasks in the area of
spatial data management. Key objectives are as follows:

1. Versatility and flexibility: develop a system that can work with different geodata
formats and satisfies the requirements of a wide range of users regardless of their activities.

2. User-friendly interface: create a convenient Ul that facilitates quick system use
without additional learning.

3. Efficiency: develop a service that can process geodata as fast as possible and contains
functions that automate this process to save users’ time.

4. Reliability and safety: create a system that guarantees users’ data protection and
provides service stability.

5. Maintenance: provide a permanent ability to update and improve the service in order
to adapt to new and modern technologies.

Figure 1 shows Use Case diagram [13] of our system. This UML diagram was created
using service plantuml and its markup language.
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Figure 1. Use Case diagram

System requirements

General system requirements

System “GreenZone” must meet the following general requirements:

1. Data protection: the system must protect users’ data from unauthorized access and
ensure confidentiality.

2. Scalability: the system must be easy-scalable to work with more data and users.

3. Compatibility: the system must work as expected with different devices and support
various operating systems.

There must be two types of users in the system: registered and unregistered users.

Registered users must have access to all the data about polluted and mine-contaminated
areas, filters, and other system parameters. They can import and export data as well as visualize
it on the map. Registered users can also review detailed information about each object on the
map.

Nothing must be accessible to users who is not registered. Authorization is required to
gain access to the data and operations. By adding a username and password to the “users” list,
the administrator can add new users.
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Requirements for the system’s functions
Our team determined key functions and tasks that should be automated. This list is
provided in the Table 2.
Table 2. List of functions and tasks that should be automated

Functions Tasks

Data import and export
Managing data about polluted and mine- Updating and deleting information about
contaminated areas objects

Data validation

Reflect objects on the map

Reflect objects as a table

Automatically determine icons based on
object category

Filtration Apply various filters to show objects
accordingly to given parameters

Support of three types of coordinates
Automatic transformation between different
types

Searching for the closest settlement based on
Search for the closest settlement given coordinates

Working offline

User registration

User authorization with login and password

Data visualization

Working with different coordinate types

Registration and authorization

System requirements

1. Browsers: “GreenZone” must work in the next browsers: Google Chrome (version 58
and above), Mozilla Firefox (version 53 and above), Microsoft Edge (version 79 and above),
and Safari (version 10 and above).

2. Errors handling: within the overall design of the website, error messages in Ukrainian
must be generated for the user’s arbitrary incorrect actions, such as not filling in mandatory
input fields on forms or entering invalid data.

3. Operating systems: “GreenZone” should be supported by next operating systems:
Windows, macOS, Linux (Ubuntu, Fedora, Debian).

4. MySQL database must be a source of the data.

The primary technical characteristics and supported platforms for working with the
“GreenZone” system are outlined in these system requirements.

DATABASE DESCRIPTION
Database logical structure
Our team used MySQL database for the project. Figure 2 shows our database schema.
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Figure 2. Database schema

shows list of tables with description to each table.

Table 3. List of tables with descriptions

Table

Description

categories

Category of pollution or mine (Ex. biohazards, water pollution, anti-

personnel mine, etc.)

places

Place which can be region, district, city, country, etc.

positions

Contains detailed information about each object (mine or polluted area)

Tables description. Tables 4-6 show detailed description of each table in the database.

Table 4. Table categories

Attribute Type Description

id varchar(36) Category unique identifier

name text Name of the category

Table 5. Table places

Attribute Type Description

id varchar(36) Place unique identifier

type varchar(255) Type of the location. For instance,
region, district, city, etc.

name varchar(255) Name of the location. For instance, city
name, country name, etc.
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Table 6. Table positions

Attribute Type Description
id varchar(36) Position unique identifier
status enum Status of the object. Can be “ACTIVE”,
“ARCHIVE” or “DESTROYED”
created at timestamp The date and time when record was created
. The date and time when record was updated last

updated_at timestamp time

. . . Number of days before object gets the status
active_end_time timestamp “ARCHIVE”
e If true, the object will be always in status
infinite life boolean “ACTIVE”
. . . Type of the object. For instance, enemy, friend,
identity int pr}g{)ably friengi, neutral, etc '
oivt text Technical name of the mines and their amount
category id varchar(255) Identifier of category to which current object

belongs

summary comment text Synthesized concise comment about object
height int At what height above sea level object is located
wgs84 point Coordinates of the object in “wgs84” standard
sk42 x varchar(255) x coordinate of the object in “sk42” standard
sk42 y varchar(255) y coordinate of the object in “sk42” standard
mgrs varchar(255) Coordinates of the object in “mrgs” standard

Identifier of the place which is the closest city,
town or village to the object

Identifier of the place which is a district where
the object is located

Identifier of the place which is a region where
the object is located

detection_time timestamp Date and time when the object was detected
Determines the level of reliability of the source

most_close_settlement_id | varchar(36)

district_id varchar(36)

region_id varchar(36)

reliability category varchar(10) that detected the object
source text Person or thing that detected the object
app6d varchar(100) Mll.ltar'y code of the NATO standard for
indicating targets
o id int The number of the record in the database
. Link to the evidence of the object existence. For
link varchar(1024) instance, it can be a photo of the object
comment varchar(1024) Additional comment to the object
SYSTEM IMPLEMENTATION

Overall structure. The system is divided into a few components, which are equal to the
docker images in our case:

1. Core — backend component, which is the facade to all backend, is also considered as
the main logic component.

2. Excel-adapter — backend component, which is the center of Excel manipulation and
also provides some geo-mapping logic.

3. Tbsm FE — web frontend of system, responsible for the Ul operations.

4. OSM tile server [14] — a third party tool that we leverage for the drawing map UI.

5. Nominatim [15] — a third party tool used for reverse geocoding purposes.

6. GitHub actions runner [16] — a third party, self-hosted CI/CD runner for DevOps
purposes.
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Core. The main purpose of the service is to glue an excel adapter with main logic and
provide a the stable interface for UI. It is written in the Golang language, chosen for its
simplicity, security and scalability. For database interconnection, we used the ORM library
“gorm” [17]. The team did not have much time to write boilerplate code and manually write
and verify SQL queries; hence decided to use ORM. Manually verifying that the application
does not have an SQL query leak as “N+1 problem” [ 18] or other most common problems
with ORM usage [19].

Excel adapter. Service responsible for excel marshaling and unmarshalling, written in
C#. Also, for reasons, that backend team mostly have expertise in C# service implements
coordinates mapping and “smart” reverse geocoding. “smart“— means that it uses custom
algorithm wrapper for “Nominatim” service. Sometimes original geocoder cannot find place
name by presented coordinates, so excel adapter slightly changes coordinates to apply search
in imagine circuit. Algorithm is quite simple:

1. make “search” and “reverse” query to Nominatim (they are quite similar, but not equal,
though can both return data, which we need)

2. if desired data is presented, return this data

3. else — change coordinates by shifting them in 8 directions — by direction degree and by
the distance(500m) and make 8*2 parallel queries for search, wait for all.

4. if desired data is presented, return it

5. else — increase shifting distance 3 times and go to the third step, loop length is limited
to the 6 iterations

6. if 6 iterations passed and data not retrieved, return empty strings

Also, since the reverse geocoding is a bit complex operation, we made caching for the
Nominatim responses with 1000 records size limit. Thus, the last performance tuning option
was to establish capacity of the Nominatim service. Hardware options was 4 virtual CPU and 8
Gb of RAM. This setup can serve 40 parallel queries with latency lower than 150ms, which
matches our purposes. Having a greater number of concurrent queries results in increased
latency: 60 —400ms, 100 — 1s. To leverage concurrency limiting for general performance team
used counting semaphore to limit concurrency for 40 queries at the point of time, this was the
most hard and the most beautifully solved engineering problem in the team. Code of the reverse
geocoder can be found in the ANNEX B.

Thsm FE. Web-UI of the “Green Zone” is written with React and Redux [20] for the
state management. Figure 3 and figure 4 show the UI of the table and the map on the analytics
page. Also, component supports simple authorization with “basic auth” approach [21]. For the
displaying tiles on map view used an open-source JavaScript library leaflet[22].
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Table UI of the analytics page
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Figure 4. Analytics map view

The system must have an independently locally-deployable tile server according to the
offline availability requirements. Tile size for Ukraine, Republic of Belarus and parts of russia
(~700km from Ukraine boundaries) is near 90GiB disk space, which is a large size but
acceptable for our case. For the performance customization it’s possible to deploy only the
Ukraine map locally, which takes only 20GiB of the disk space. Compressed osm.pbf [23] files
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were taken from the “geofabric” resource [24]. Tile server is provisioned by official docker
image.

Nominatim. Nominatim uses OpenStreetMap data to find locations on Earth by name
and address (geocoding). It can also do the reverse, find an address for any location on the
planet [25]. Reverse geocoding — is the process of converting a location as described by
geographic coordinates, wgs84 mostly, to a human-readable address or place name, in our
case: region, district, and the closest settlement.

TESTING

Direction of the testing.

As of the 5 sprint, the verification situation in the project was as follows:

a) frontend was tested manually;

b) Core part had automated unit tests for the app6d module;

c) ExcelAdapter had automated unit tests and integration tests;

1) unit tests covered the following modules: coordinates transformation, reverse
geocoding, and import from excel;

2) integration tests covered integration between import and reverse geocoding.

Overall, the picture resembles upward step-by-step testing with drivers. Currently, the
verification of functional requirements in the project is relatively low. The team plans to
improve the quality because it is intended to pass the project to the other team for further
development after the group project ends.

Small development resources can explain the absence of automated tests in the frontend
part. Furthermore, the central part of the logic is implemented on the backend parts. Therefore,
the frontend requires only manual testing to verify that Ul is displayed correctly and data is
correctly passed to the backend.

The situation is more complicated on the backend. We have two services:

1. Core contains most of the business logic and serves as a facade for the entire backend.
This service is developed using Golang.

2. ExcelAdapter contains the parsing logic and initial processing of the data imported
from excel, and works with spatial data. This service is developed using C#.

Justification of the choice of testing methodology

Our team used the criteria for choosing a testing method suggested by our professors.

1. Time until the modules assembles. The project’s code base is relatively small, and
team uses languages where time of module assembly counts in seconds; hence this criterion is
not essential.

2. Time to create the first “skeleton” version of the system. The team considers this
criterion and methods allowing iterative testing a priority because the team already has the
“skeleton” version of the program.

3. The need for drivers and other testing tools. This criterion is essential for us to have
the ability to use tools for testing specific branches of the program more accurately.

4. The need for stubs. This criterion is important because we used component-based
architecture; hence it is essential to have the ability to use stubs for the components.

5. The degree of parallelism. This is an unnecessary criterion for us because the speed
of our application is enough to run tests sequentially.

6. Ability to test individual paths. This criterion is crucial for us to have the ability to
use tools to test specific program branches more accurately.

7. The ability to plan and control the sequence. This criterion is optional for our team
because there will not be long-term planning due to the allocated time for the project.

One of the most important criterion is the possibility of creating functional tests for
already existing high-level policies. When viewed from this perspective, the issue necessitates
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the use of tools that permit but do not mandate the use of stubs for components whose response
is uncertain.

We chose the Sandwich Method [26] for backend testing, taking into account the project’s
specific circumstances and criteria analysis because it allowed for simultaneous downward and
upward testing and early system integration. For a low-complexity project, the point at which
the upward tests meet the downward tests is pretty simple to determine:

- unit tests with the appropriate drivers are used to check low-level details like the
validation of input data and the mapping of structures;

- functional tests cover high-level module policies that integrate low-level details and
make partial use of stubs for third-party components.

As referenced, the frontend improvement aptitude asset is limited, so frontend
testing is restricted to manual tests.

Results of testing.

The rules for choosing the usefulness for testing are the criticality of the function, the
expected frequency of use, and the potential risks of errors. The following list enumerates things
that were thoroughly tested, ranked by importance:

1. Import in ExcelAdapter. This includes initial validation, data parsing, filling in the
blanks, and converting data to JSON.

2. Import in Core. This includes integration with ExcelAdapter, filling in the blanks, and
final validation.

3. Data filtration in the Core service.

4. Automatic archiving of the positions. This process is based on the time since detection
and the expected lifetime of the position.

5. Creating the correct payload of the filtering request to the backend from the frontend
components.

6. Export to Excel in the Core service.

Figure 5 shows the results of testing Core service.

ok github.com/knu-tech-stuff/core/src/app6d (cached) coverage: 95.7% of statements
ok github.com/knu-tech-stuff/core/src/oivt (cached) coverage: 100.0% of statements

ok github.com/knu-tech-stuff/core/src/routes/excel (cached) coverage: 69.2% of statements
ok github.com/knu-tEch-stuff/core/src/synth (cached) coverage: 100.0% of statements

Figure 5. Results of Core tests

Figure 6 shows the results of testing ExcelAdapter service.

467

|68 Test Run Successful.
409 Total tests: &7

478 Passed: 67

471 Total time: 38.7676 Seconds

Figure 6. Results of ExcelAdapter tests
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USING OF THE SYSTEM
Authorization. To access the frontend functionality user needs to pass basic
authorization as showed on figure 7.

Signin
Rte A, TR NG 134

Wour connaciion B This sfie @ not priqaie

Usernama | 8 adimin

Password

Cancal

Figure 7. Frontend authorization

The home page is the analytics table page (see figure 8), used to view data in the table
and update it if needed. To apply the filters, change desired filters and press the “search” button.
To export filters, press the button “Excmiopt ¢inerpis” and fill in the file name; after confirming
export — the system will download filters in JSON format to the Downloads folder. To import
filters, press the button “ImnopT ¢ineTpiB” and choose the JSON file with previously exported
filters. For export data to Excel, press the button “Excmopt B Excel”. To change the table view,
press the appropriate buttons at the table toolbar, which is placed at the top of the table. To
perform the import from Excel, press button “Imopt 3 Excel”.
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Export to Excel takes all data about filtered positions and maps it to the Excel structure.
Example of exported data can be seen on figure 9. It’s possible to configure the naming of Excel
columns in the ExcelAdapter config file.
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Figure 9. Exported data to excel

To see the interactive map view (see figure 10), press the button “Pexxum kapTi”, common
recommendation is not to apply map view when filters contain “ARCHIVE” status because
there may be thousands of archived positions, and the map may throttle at large volume data,
approximately 3k+ positions start to throttle. Also, filters are persistent when changing layouts.
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Figure 10. Analytics page, map view

Also, there is a possibility to see details about the position and to archive or mark the
position as “destroyed” in map view (see figure 11). Press the appropriate buttons to see the
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result. Also, when applying the “ACTIVE” filter, if position becomes archived or destroyed, it
disappears from the map view.
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Figure 11. Map view, position managing

Importing from Excel can fill missed fields automatically. For example, if one coordinates
type is presented, others will compute automatically. Another example is parsing object type
from “oivt” (030poeHHs 1 BiiicbkoBa TexHika). Also, the system can generate synthesized
comment and perform reverse geocoding to detect region, the closest settlement, and district, if
coordinates are presented. The import page shows errors on data validation, providing user
ability to edit data, revalidate it, and save. The import page is shown on figure 12.

EICRTR Tee

e

Figure 12. Import page view

The system supports visual validation, and although the system supports preventing
duplicates by an unique id, it is useful to avoid unexpected duplication via a visual control.
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Imported data is presented as black symbols, and active positions with their original colors are
displayed on the map (see figure 13).
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Figure 13. Import page interactive map view
Inserting a single position is available and combines interactive view and input form on
one page as shown on figure 14. The system can fill in missed data the way it behaves in the

Excel import.

Momunku

+

Figure 14 — Manual input of the single position

FORMAL SPECIFICATION AND VERIFICATION

Specification and verification tools. There are a lot of tools for formal specification
and verification. Some of them are TLA+, Coq, Isabelle, Z3, Alloy, Agda and Dafny. Our
team decided to use Dafny [27] after a thorough analysis of all tools. The main advantages of
Dafny are the following:
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1. Easy to learn and use: Dafny has a straightforward syntax, simplifying learning and
using this tool.

2. Integration with IDEs: Dafny integrates with popular IDEs such as Visual Studio or
Visual Studio Code, making it easy for developers to use it.

3. Automatic verification: Dafny automatically verifies preconditions, postconditions,
and invariants at compilation time, which helps to detect errors in the early stages of the
development process.

Formal specification of the chosen module.

The specification was made for the algorithm of dynamic formation of the synthesized
comment based on the template string specified in the user’s project settings.

Two methods have been created with preconditions, postconditions, and loop invariants
that formally describes their behavior. The formSummaryComment method receives a template
string and a list of key-value pairs (data) as an input (see ANNEX A). It returns a synthesized
comment formed by replacing the keys in the template string with corresponding values. The
subSring method finds the starting index of a given substring in a larger string (see ANNEX
A).

Results of the formal verification.

Verification results showed that our module meets all determined requirements. Figure
15 shows the results of the verification.

Dafny program verifier finished with 2 verified, © errors

Figure 15. Results of the verification

Dafny automatically verifies preconditions, postconditions, and invariants, and as a result,
we have two successfully verified methods. It affirms that our module dynamically generates
synthesized comments accordingly to specified requirements.

Utilizing Dafny for the formal specification and verification of the module helped our
team to guarantee the module’s correctness and ensure its high quality.

DEVELOPMENT PROCESS

Description of the chosen methodology, tools, justification of the choice.

Methodology. After careful consideration, our team adopted Scrum [28] as our project
management framework over Waterfall. The decision was influenced by several factors,
including our team size of 7 people and the presence of a team member who is an educated
Scrum Master. Scrum's focus on teamwork, collaboration, and iterative development made it a
more suitable choice for our team. We also appreciated the flexibility of Scrum, which allowed
us to adapt to changing requirements and feedback from stakeholders. On figure 16 we can see
the burndown chart — one of the many instruments in scrum to track the continuous progress.
Additionally, Scrum's emphasis on regular check-ins and continuous improvement helped us to
stay on track and ensure that the project was progressing smoothly. Overall, Scrum provided us
with the tools and framework to manage our project and successfully deliver high-quality
results.
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Figure 16. Burndown chart (Scrum)

Team roles. In the Scrum methodology, three key roles are crucial in ensuring the
project’s success: Product Owner, Scrum Master, and Developers. The Product Owner is
responsible for defining the product vision, managing the product backlog, and ensuring that
the team is focused on delivering value to the customer. The Scrum Master is responsible for
ensuring that the Scrum framework is implemented correctly, facilitating meetings, removing
obstacles, and ensuring the team works effectively. The Developers are responsible for
delivering the actual product, working together to create the various features and components
that make up the final product.

In our project, Serhii Syrota played the role of Product Owner, providing guidance and
direction for the team and ensuring that the product met the customer’s needs. Mikhail
Syvachenko took on the role of Scrum Master, working closely with the team to ensure that
they were working effectively and that any obstacles were quickly removed. Additionally, both
Serhii Syrota and Mikhail Syvachenko also worked as developers, contributing their technical
skills to the project alongside the other team members.

By having these clear roles defined and everyone understanding their responsibilities, we
could work more efficiently and effectively as a team. The combination of Serhii Syrota's
vision, Mikhail Syvachenko's guidance and support, and the technical skills of the developers
allowed us to create a successful project that met the customer’s needs.

The rest of the team - Serhii Peshko, Mykhailo Bubka, Eduard Andrashchuk,
Maksym Rasakhatskyi, and Dmytro Ruban were taking part as developers.

Issue tracking application. In deciding on the project management tool for our team's
project, it was ultimately decided that YouTrack was the best choice over Jira. While both
platforms have their strengths, the simplicity and minimalistic design of YouTrack better suited
our team's needs. With YouTrack, we appreciated the streamlined interface that allowed us to
quickly create and track tasks without being bogged down by unnecessary features or cluttered
menus. Additionally, YouTrack's customizable workflows and issue-tracking capabilities made
it easy to adapt to our project's specific needs (figure 17 shows the Agile Board — an interactive
board to manage team tasks). Overall, we found YouTrack a more user-friendly and intuitive
tool that allowed us to focus on what mattered most: managing our project effectively and
efficiently.
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Figure 17. Agile board

YouTrack tools. In managing our project, our team decided to utilize a Knowledge Base
in addition to two separate agile boards for management and development tasks. The
Knowledge Base allowed us to compile and organize all relevant project information, making
it easily accessible to all team members. This helped to ensure that everyone was on the same
page and clearly understood project goals, requirements, and progress. The use of two separate
agile boards for management and development tasks provided us with a more efficient and
organized approach to project management. The management board allowed us to track high-
level tasks and goals, while the development board focused on the technical details and specific
tasks required to achieve those goals. This division helped us to manage both the overall project
scope and the individual tasks necessary to complete it. By utilizing a Knowledge Base (figure
18, 1 picture — list of different topics covered by Knowledge Base) and two separate agile boards
(figure 18, 2 picture — Agile board for the management), our team was able to stay organized,
informed, and focused on delivering a successful project.
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Figure 18. Knowledge Base and Management board

Pull requests and code review. Our team used a pull requests system to ensure code
quality (see figure 19 with example of pull requests). Each developer worked on a separate
branch and created a pull request after the work was done to merge his branch with a “master”
branch. After the pull request was created, other developers conducted a code review. This
helped to reveal potential problems, bugs, code style violations, or other problems related to
merging branches. Comments and suggestions for improving the code were left to the developer
if necessary. Figure 20 shows the example of comments to the pull request.

203



Filters v  Q is:pris:closed © Labels 9 < Milestones 0 New pull request

Clear current search query, filters, and sorts

O 17 00pen v 23Closed Author v Label ~ Projects v Milestones ~ Reviews ~ Assignee v Sort v
O 3~ Add delete from import button
#23 by veromont was merged 12 hours ago

O 3 customize EditimportDataTable toolbar

#22 by veromont was merged 12 hours ago

O % save button fix

#21 by veromont was merged 2 days ago

O 3 Import data edit table Qa

#20 by vargroozzz was merged 3 days ago

O I translate button labels

Figure 19. List of pull requests example

Coordinate filter #3
= Merged - o
veromont merged 55 commits into master from CoordinateFilter (Y’ 3 weeks ago

oL vargrouzzziasumonui

Unnecessary mutation
®

M vargroozzz last month

Better to do it like
const parts = input.replace(",", ".").split(" ")

CIED)
E Reply...

Resolve conversation

src/features/pointsSearchFilters/CoordinatesFilter.tsx

22+ let result = [NaN,NaN,NaN]

23 + input = input.replace(/,/g,".")
24 4+ const parts = input.split(" ")
25 4+ if (parts.length < 3)

_"' vargroozzz last month
Strange imperative code, why not just

return {lat: parsef(parts?.[@] ?? NaN), lon: parsef(parts?.[1] ?? NaN), radius: parsei(parts?.(2] ??
NaN)}

Object with named fields is much better and easier to understand than just array(or, | this case, tuple)
CIED)
@ Reply...

Figure 20. Example of comments to the pull request

Automatic deployment. We created CI/CD pipelines to simplify deploying our services
to the server. The deployment process was started automatically after each push to the “master”
branch. This process includes compiling and pushing the docker image to the server. If some
tests fail, new version will not be pushed. The server receives a new docker image and runs it
instead of old one. This helped us to make changes to the production quickly. Figure 21 shows
an example of a pipeline that was successfully run.
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Figure 21. Example of CI/CD pipeline

Pair programming. Our team practiced pair programming [29] during the project
implementation. Serhii Peshko was using Golang for the first time; hence, pair programming
was used to help him complete his first task. He was programming with Serhii Syrota, who is
an experienced Golang developer. This method helped Serhii acquire the required practical
skills and knowledge quickly. Pair programming helped improve code quality, enhance soft
skills, and share knowledge with the team. As a result, our team became more cohesive and
productive.

Sprint planning.

Our past experiences, both successes and failures, heavily influenced our team’s approach
to sprint planning. Before each sprint, we conducted a thorough sprint review with our
supervisors to evaluate the progress made in the previous sprint and identify areas for
improvement. By reflecting on our past performance, we learned from our mistakes, celebrated
our successes, and adjusted our approach accordingly. We used this valuable feedback to set
realistic goals and objectives for the upcoming sprint, making sure to focus on areas where we
needed improvement. This approach allowed us to continuously improve our processes and
methodologies, and ensure that each sprint (figure 22 shows a list of sprints, the team finished
on the way to finish the implementation) was better than the last. Using our past experiences as
a guide, could plan and execute each sprint with greater efficiency, leading to better results for
the team and the project as a whole.

205



Sprint 7 5—11 Apr

Sprint 6 29 Mar — 4 Apr
Sprint 5 22 — 28 Mar
Sprint 4 15 — 21 Mar
Sprint 3 8 — 14 Mar
Sprint 2 3 —7 Mar
Sprint 1 24 Feb — 2 Mar

Product Backiog

Figure 22. Sprints list

At the start of the project the team created a user story map to arrange user stories
into a successful model of understanding the functionality of a system. Figure 23 shows our
user story map.
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Figure 23. User story map

Table 6 shows a detailed description of each sprint.
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Table 6. Sprints description

Sprint Goals Success Fails
Implemented vital 1. Insufficient architecture
1. Set up the flows: disclosure on the sprint
.' P 1. Data filtration. planning, which led to
infrastructure. . o
. 2. Map on FE. miscommunication and
2. Define basic . o .
1 ) 3. Coordinate system unjustified expectations.
infrastructure. . -
. . mapping. 2. Uncertainty at the
3. Gain understanding of . wd L .
roject domain 4. Tile server as 3 beginning of the project on
p party docker image what to work on for less
investigated advanced participants.
1. Deployment CI-
pipelines and Amazon
ECR created.
1. Prepare the .
deployment environment 2. Created design for
FE, APP6D icons of FE
for release. implemented
2. Create the design for 3 I;nves " até d the
2 frontend. réverse— egoco din Lost a team member.
3. Extend the features of 8 &
application. docker image.
4. Deploy the Core and 4. ExcelAdapter .
. partially covered with
ExcelAdapter services.
tests.
5. Conducted a Sprint
Retrospective.
1. Full text search and
pagination for Core 1. Pagination for Core
service. services.
2. APP6D categories 2. APP6D categories 1. Full text search for
mapping. mapping. Core service.
3. Data filtering. 3. Data filtering. 2. The implementation
4. Implementation of 4. Implementation of goals were changed on fly
coordinate conversion in | coordinate conversion | because of unexpected
3 different systems on on import. blocker.
import. 5. Implementation of 3. Unexpected efforts
5. Implementation of reverse geocoding changed the outcome of
reverse geocoding prototype for Ukrainian | Sprint (small part of
prototype for Ukrainian | regions. implementation was not
regions. 6. Basic finished).
6. Basic implementation | implementation of
of search page on FE search page on FE.
according to design
1. Implement reverse 1. Implemented reverse
. . 1. Not every
geocoding based on geocoding based on . .
; : implementation got the
import. import. appropriate testin
2. Reverse geocoding 2. Handled corner cases | “PProPHate &
4 2. Due to time pressure

integration — handle
corner cases (implement
the district determination
based on the location).

for reverse geocoding.
3. Implemented
advanced search (full
text, time series).

the codebase quality was
suffering, which led to
code being harder to be
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Sprint Goals Success Fails

3. Enrich the FE 4. Enriched the FE with | changed, a need to refactor
implementation with the | the endpoints it arised.
endpoints interaction. interaction.
1. Complete analytics 1. Completed analytics
features. features.
2. Continue 2. Continued
implementing the data implementing the data
import functionality. import functionality.
3. Add new field 3. Added new field
“comment” to the db “comment” to the db
schema, import and schema, import and

5 export. export.
4. Add the “summary 4. Added the “summary
comment” formalized comment” formalized
synthesizing. synthesizing.
5. Continue to 5. Continued to
implement the offline implement the offline
maps. maps.
6. Review our 6. Reviewed our
verification approach. verification approach.
1. Implement export to
excel on FE.

1. Implemented export
to excel on FE.

2. Fixed date search
bug, wrote tests for it.
3. Implemented auto

2. Fix date search bug,
write tests for it.

3. Complete tile server
initialization.

4. Implement auto

Tile server was deployed
and proved to be working

6 . . archive function.
archive function. . but not yet automated and
. . 4. Wrote the functional
5. Write the functional . autonomous.
. tests for import on
tests for import on Core.
. Core.
6. Draw the import .
. . . 5. Drew the import
functionality design. functionality design
7. Add import button to &
upload excel file on FE.
7

Reflection on the process.

Our team is proud to report that we have successfully completed our project and created
the majority of the value we had planned from the start. Throughout the project, we regularly
reviewed our progress and adjusted to ensure we were on track to meet our objectives. As part
of this process, we identified specific parts of the project that were initially expected to be
implemented but later were deemed to have low value and were canceled. While these decisions
were not always easy, they allowed us to focus our efforts and resources on areas of the project
that were more likely to generate value.

We also faced unexpected challenges when we lost a team member due to personal
reasons. However, rather than viewing this as a setback, we were able to turn it to our advantage.
As a result of the team member's departure, we had less effort wasted on unproductive work
and could focus more on the core elements of the project. This allowed us to make better use of
our remaining resources, and we ultimately completed the project successfully, despite this
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setback. We believe that our ability to adapt to changes and make the best use of our resources
was a key factor in our success, and we are proud of what we have accomplished as a team.

Results.

Throughout the course of this project, our team learned a great deal about the value of
developing with a Scrum approach. We found that the Scrum methodology provided us with a
framework that allowed us to work collaboratively, efficiently, and in a way that was focused
on achieving our goals. With regular sprint planning, daily stand-up meetings, sprint reviews,
and retrospectives, we could stay on track and ensure everyone was clear about their roles and
responsibilities.

Another key lesson that we learned was the importance of teamwork. By working closely
with one another and supporting each other, we were able to accomplish more than we could
have on our own. Each team member brought their unique skills and perspectives to the table,
and we learned to appreciate and leverage these differences to create a more robust and effective
team.

We also learned a great deal about the importance of understanding our roles and the roles
of other team members. We could work more effectively as a team by being clear about what
was expected of us and what others were responsible for. This helped to reduce
misunderstandings, confusion, and duplicated effort.

Finally, we learned the importance of communication and collaboration. Through regular
meetings and open communication, we shared our ideas, concerns, and progress with one
another. This allowed us to make informed decisions, identify and resolve issues quickly and
ensure we were all working towards the same goals.

Overall, our experience with this project has provided valuable insights into how to work
effectively as a team and use the Scrum methodology to achieve our goals. We are proud of our
accomplishments and believe that these lessons will serve us well in future projects.

CONCLUSION

Our team fulfilled the tasks and achieved desired results during the project
implementation. We created a flexible and effective solution, deepened our understanding of
modern technologies, and demonstrated the best practices in software development. Our team
reached all the following essential goals:

1. Versatility and flexibility: develop a system that can work with different geodata
formats and satisfies the requirements of a wide range of users regardless of their activities.

2. User-friendly interface: create a convenient Ul that facilitates quick system use without
additional learning.

3. Efficiency: develop a service that can process geodata as fast as possible and contains
functions that automate this process to save users’ time.

4. Reliability and safety: create a system that guarantees users’ data protection and
provides service stability.

5. Maintenance: provide a permanent ability to update and improve the service in order
to adapt to new and modern technologies.

As a result, the team developed a system that meets all the requirements listed above.
Furthermore, we explored, learned, and deepened our knowledge of spatial data processing. In
general, the implementation of the tasks is successful and highly effective.

Thus, our group developed a high-quality, dependable, adaptable, and durable solution
that significantly simplifies managing polluted and mine-contaminated areas. Due to the
experience each member of the team acquired, we can keep improving and fostering our project,
considering market changes and clients’ feedback.

209



REFERENCES

1. Google Maps. URL: https://www.google.com/maps

2. OpenStreetMap. URL: https://www.openstreetmap.org/#map

3. Microservice architecture. URL: https://microservices.io/

4. Component Based Architecture. URL: https://medium.com/omarelgabrys-
blog/component-based-architecture-3c3c23c7e348

5. Docker. URL: https://www.docker.com/

6. AWS. URL: https://aws.amazon.com/

7. Go. URL: https://go.dev/

8. NET. URL.: https://dotnet.microsoft.com/en-us/

9. React. URL: https://react.dev/

10. MySQL. URL: https://www.mysql.com/

11. Git. URL: https://git-scm.com/about

12. YouTrack. URL: https://www.jetbrains.com/youtrack/

13. UML Use Case Diagrams. URL: https://www.uml-diagrams.org/use-case-
diagrams.html

14. Osm tile server. URL: https://github.com/Overv/openstreetmap-tile-server

15. Nominatim. URL: https://nominatim.org/

16. GitHub Actions. URL: https://docs.github.com/en/actions/learn-github-
actions/understanding-github-actions

17. Gorm. URL: https://gorm.io/

18. N+1 problem. URL: https://stackoverflow.com/questions/97197/what-is-the-n1-
selects-problem-in-orm-object-relational-mapping

19. Vietnam of computer science. URL: https://www.odbms.org/wp-
content/uploads/2013/11/031.01-Neward-The-Vietnam-of-Computer-Science-June-2006.pdf

20. Redux. URL: https://redux.js.org/

21. Basic auth. URL: https://datatracker.ietf.org/doc/html/rfc7617

22. Leaflet. URL https://leafletjs.com/

23. PBF Format. URL: https://wiki.openstreetmap.org/wiki/PBF Format

24. Geofabric. URL: https://download.geofabrik.de/

25. Reverse geocoding. URL:
https://developers.google.com/maps/documentation/javascript/geocoding#ReverseGeocoding

26. Sandwich Testing | Software Testing. URL
https://www.geeksforgeeks.org/sandwich-testing-software-testing/

27. The Dafny Programming and Verification Language. URL: https://dafny.org/

28. What is Scrum. URL: https://www.scrum.org/learning-series/what-is-scrum

29. Pair programming. URL: https://en.wikipedia.org/wiki/Pair programming

210



ANNEX A
Dafny code of the specified and verified methods

method formSummaryComment(template: string, data: seq<(string, string)>) returns (result: string)
var resultStr := template;

var i:= @;
var subStrIndex := 0;

while i <|data|
invariant subStrindex == -1 || @ <= subStrIndex <= |template|
invariant @ <= i <= |data|
decreases |data] - i

var key " + data[i].e;
var value data[i].1;
substrIndex:= subString(template, key);

assert subStrIndex I= -1 ==> (0 <= subStrIndex + [key| <= [template]);

ii=is1;
if(subStrIndex == -1)

{

continue;

}

else

var head := template[..subStrIndex];
resultStr := head + value + template[(subStrIndex+|key|)..];
}
}

Figure A.1. Dafny code of the formSummaryComment method

method subString(str: string, subStr: string) returns (startId : int)
requires © < |subStr|
ensures  startId == -1 || © <= startId <= |str| - |subStr|

var i := @;

while (i <= |str| - |subStr|)
invariant @ <= i <= |str|
decreases |str| - |subStr| - i

if(str[i] == substr[e])
{
var j:= 0;
while j < |substr| - 1
invariant @ <= j < |substr|
decreases |subStr| - 1 -j

if(str[i+j] != substr[j])

break;

}

assert i+j < [str[;
assert str[i+j] == subStr[j];

Ji= g4
return i;
}
i= is1;
}

return -1;

}

Figure A.2 — Dafny code of the subString method
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ANNEX B

Smart reverse geocoding algorithm

: | using Microsoft.Extensions.Caching.Memory;

2 using Newtonsoft.Json;

3 using Newtonsoft.Json.Ling;

4 using WebApi.Model;

5

6 namespace WebApi.Services

7 1

8v public class GeoMappingService

9 {

10 private string reverse_url;

1 private string search_url;

12 private MemoryCache cache;

13 private SemaphoreSlim semaphore = new SemaphoreSlim(40);

14

15 public GeoMappingService()

16 {

17 cache = new MemoryCache(new MemoryCacheOptions

18 {

19 SizeLimit = 1000

20 H;

21 }

22

23v public async Task<(bool, string)> GetNearestPlaceAsync(string reverseGeoUrl, string searchGeoUrl, double latitude, double longitude)
24 {

25 reverse_url = reverseGeoUrl + "?lat={@0}&lon={1}&z0om=10&addressdetails=1&format=json";
26 search_url = searchGeoUrl + "7q={0},{1}8addressdetails=1&format=json";
27 try

28 £

29 var goAround = await GoAround(latitude, longitude);

30 return (true, JsonConvert.SerializeObject(goAround));

31 }

32 catch (Exception ex)

33 {

34 return (false, ex.Message);

35 }

36 }

37

38v public virtual async Task<string> SendRequestAsync(string url)

39 {

40 if(cache.TryGetValue(url, out string cachedResponse))

41 £

42 return cachedResponse;

43 }

44 using var httpClient = new HttpClient();

45 httpClient.DefaultRequestHeaders.Add("accept-language", "uk-UA"

46 httpClient.DefaultRequestHeaders.Add("user-agent", xcelAdapter");
46 httpClient.DefaultRequestHeaders.Add("user-agent", "ExcelAdapter"
47 using var response = await httpClient.GetAsync(url);

48 if(response.IsSuccessStatusCode)

49 {

50 string content = await re Content ri /b

51

52 var cacheEntryOptions = new MemoryCacheEntryOptions().SetSize(1).SetSlidingExpiration(TimeSpan.FromHours(1));
53 cache.Set(url, content, cacheEntryOptions);

54 return content;

55 }

56 else

57 {

58 throw new Exception();

59 }

60 }

61

62 v private async Task<Address> TryGetAddress(string url)

63 {

64 await semaphore.WaitAsync();

65 Address res;

66 try

67 {

68 var resp = await SendRequestAsync(url);

69 var isRespObj = !resp.StartsWith('[');

70 var address = isRespObj ? JObject.Parse(resp)["address"] : JArray.Parse(resp)[@] ["address"];
71 res = ParseAddress(address);

72 ¥

73 finally

74 {

75 semaphore.Release();

76 b &

77 return res;

78 }

79

80v private Address ParseAddress(JToken address)

81 {

82 string city = string.Empty;

83 string district = address["district"] != null ? address["district"].ToString() : (address["borough"] != null ? address["borough"].ToString() : string.Empty);
84 string region = address["state"] != null ? address["state"].ToString() : (address("region"] != null ? address(“region"].ToString() : string.Empty);
85 string country = address["country"] != null ? address["country"].ToString() : string.Empty;
86 if(address[“city"] != null)

87 {
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}
else if(address["town"] != null)

{

city = address["town"].ToString();

}
else if(address["village"] != null)
{

city = address["city"].ToString();

city = address["village"].ToString();

}

return new Address { City = city, Region

= region, Country = country, District = district };

private async Task<Address> GoAround(double startLat, double startLon)

{

double[] directions = { @, 45, 90, 135, 180, 225, 270, 315 };

int steps = 6;
double distance = 0;
Address result = new Address();

for(int i = 1; i <= steps & !result.HasRequiredInfo(); ++i)

{

List<Task<Address>> tasks = new();

foreach(double direction in directions)

var newCoordinates = CalculateNewCoordinates(startLat, startLon, distance, direction);

tasks.Add(TryGetAddress(string.Format(reverse_url, newLat, newlLon)));
tasks.Add(TryGetAddress(string.Format(search_url, newLat, newlon)));

{
double newLat = startLat;
double newLon = startlLon;
if(distance > 0)
{
newLat = newCoordinates.Iteml;
newLon = newCoordinates.Item2;
}
if(distance == @)
{
_i;
break;
}
}

var results = await Task.WhenAll(tasks);

foreach(var res in results)
I

foreach(var res in results)
1f (result.HasRequiredInfo())
break;

}
result.AssignNotNull(res);

}
distance = distance == 0 7 500 : distance = 3;
}
return result;
}
prive

{

)}

ate (double, double) CalculateNewCoordinates(double lat, double lon, double distance, double direction)

double radiusEarth = 6371000;

double radiantat = ToRadians(lat);

double radianton = ToRadians(lon);

double tion = don);
double angularDistance = distance / radiusEarth;

double newLat = Math.Asin(Math at) * Math.C

double newlon = radianion + Math. sin(

+ Math.Sin(

return (ToDegrees(newlat), ToDegrees(newlon));

private double ToRadians(double degrees) => degrees = (Math.PI / 180);

private double ToDegrees(double radians) => radians = (188 / Math.PI);
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* Math.Cos(radianLat), Math.Cos(angularDistance) - Math.Sin(radianLat) » Math.Sin(newlat));
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