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BCTYN

pO3MoAINAETbCA Mixk YneHamu koMaHaun. o6 kepiBHMK NPOeKkTy_ Mir eheKTUBHO KepyBaTU POEKTOM, BiH MOBMHEH 3HATW, HA IKOMY

eTani 3HaxoguTbcs npouec p03p06KI/I TOrO YU _iHLIOIO NpUKNaaHoro MoAayns. I'Iep_e,q noyaTKkom p03p06KVI NpoeKTy noro MEeHeKepn

po3po6ku,_cnienpautoBanuy. [poTe Bce lie TRannsaTbCa BUNAAKW, KONU _Aeski YneHu

KOMaHaY NpauloloTh BiaaaneHo. Y UbOMY BUNaAKy 3aBaHHSA CynepBan3epis nonsrae B

TOMY, Wo6 opraHidyBaTi pobo4ymnii npouec TaknMm YMHOM, LWob yci cniBpobiTHUKM Mornu

nerko cninkyBaTUCs OAMH 3 OQHUM Yy pasi HeobxiaHoCTi. Tak, Bu MoxeTe

_BUKOPUCTOBYBATY anbTepHaTUBHI _JKepena_CninkyBaHHs, Taki Ak TenedoH, couianbHi _Mepexi abo Skype. Ane € Habarato nmpocTiwmni i

OPaKTUYHIWKMIA crocib -

BMKOPUCTOBYBATM Tack - TPEKIHIOBY CUCTEMY, Sika HaA3BUYaMHO MNonerLlye Lew npouec.
Y ubOMy BUMNaKy KEPIBHUK MOXE NErko KOHTPOMBaTK pesynsrat poboTn
KOHKPETHOro cniBpobiTHNKa abo BCbOro KONEKTUBY.

Mo-nepLue, MEeTo X CUCTEM € KOHTPOSb SIKOCTI BUKOHAHHS MpoayKLUii,

OCKifNbKM BiNbLUICTb MOMUIOK MOXINBO BUSBUTU Ha eTani po3pobku, Toai K KPUTUYHI
NMOMWIKN HEMOXIMBO BUSIBUTU Ha eTani NiATPUMKU. | HacTynHa meTa - 3a6e3neqnTn
CnifikyBaHHA BCiX YNEeHiB KOMaHaW Ans nonerweHoi cnispradi Mk coboto. Ak npaeumno,
Taki cMcTeMu 3gaTHi HagaeaTy Taki PyHKLUIT 3a JoaaTKoBY onnaTy i KOWTYTb caMo Nno
cobi HepelweBo. Manwuii GisHec 3a3Bunyal He MOXe [03BONUTK cobi Taki iIHCTPYMEHTH.
Kpim Toro, y npoueci po3po6ku NpoayKTy Heo6XiAHO BUKOPUCTOBYBATM W iHLUI,
MOXIMBO, AOPOXYi Nporpamu. MpakTuyHo Bei I T-komnaHii BUKOPUCTOBYIOTb Taki
nporpamHi NpoayKTu.

AkTyanbHUM 3aBaaHHsSM € po3pobka nporpamu Lazy Track, sika 3abe3nevye
MOHITOPUHT, 3B’A30K, OHOBMEHHS AaHUX N Yac peanisauii IT-npoekTie, abcontoTHO
6€e3KOLITOBHO 3 MOBHUM (hyHKLIIOHANOM Ta BiAKPUTUM KOLOM.

LLlo6 pocsArHyTM AaHoi MeTu Heo6XigHO BUKOHATU HAaCTYNHi 3aBAaHHSA:

AOoCniAnTK iCHYIOYI aHanorum;

CNpoeKTyBaTu ANnA po3pobnioBaHoro NpoayKTy dyHKUioHanbHi Ta
HedyHKUiOHanbHi BUMOru;

po3po6uTH Mmopenb 6a3u AaHUX.

0O6’eKkTOM focniaXeHHA € po3pobka Ta peanisalis nporpaMHOro NpoAaykTy 3
3acTOCYyBaHHAM 3aCTOCYHKY 5151 KOHTPOIO Yacy Ta BUKOHAHHS NOCTaBIeHMX 3ajaq.

[na po3po6ku cucTeMn_CKOPUCTaKCh TEXHOMOriAMY HeobxiaHMMu Ans po3pobku: SQL_- e cTaHaapTHa MoBa 3anuTiB, WO

BMKOPUCTOBYETLCS AJ151 YNPaBiHHS Ta

MaHinynoBaHHs pensauinHumn 6asamu gaHunx. 3a gonomorow SQL 51 MOXy:

BMBYMUTU iCHYIOYT aHanoru;

nnaHyBaTu yHKLioHanbHi Ta HedyHKLUioHanbHi BUMOrn Ao po3pobneHoro

NPOAYKTY;

po3pobnsaTu Moagenb 6a3n AaHuX.

Tema poboTu - po3pobka Ta BNPOBaAXEHHS NPOrpaMHOro NPoayKTy 3

BMKOPUCTaHHSIM CUCTEM BiACTEXXEHHS 3aBAaHb Ta CTBOPEHHS YaTy Ans KOMyHakaLujii Mix
npauiBHUKaMu Haf, NPOEKTOM.

O6’eKTOM JOCNIAKEHHS € METOS, SKUIA BUKOPUCTOBYE IHCTPYMEHTU Ta TEXHOMOT|



NS po3pobKu CUCTEMU BiACTEXEHHS 3aBAaHb.

£ BUKOPWCTOBYIO TEXHOMONT ANs PO3BUTKY cucTeMU 6a3v AaHuX, siKi, y CBOO Yepry,

€ NoB’si3aHMMK JaHnMu, Wwo 36epiratoTbes B Tabnuui. JAVA - ue 06’ekTHO —

OpiEHTOBHA MOBa NporpamMmyBaHHs, sika BUKOPUCTOBYETLCS AN CTBOPEHHA NMporpam, Lo BUKOHYIOTh Pi3Hi _BaXnuei_Ta APYropsaaHi.
cyHkuii. Cnia 3agHauntu, wo JAVA - ue He

nvwe moBa_cama no cobi, a 1 nnatgopma, Ha sikii MOXXHa CTBOploBaTK Ta
BMKOPUCTOBYBAaTM Nporpamu, HanucaHi Ha MoBi JAVA. BaxnuBo € Te, Wo 3a
[0MOMOrO0 Takoro MPOAYKTY PO3pOoBHMK BaunTb Becb nepenik 3aBaaHb, ski HeobxiaHO
peanisyBaTu, @ MEHeOXep CTEXUTb 3a CTaflieto po3pobku NpoaykTy, Wob 3BiTyBaTH
nepen 3aMOBHUKOM, Ta B Pasi YOro KEPIBHUK MOXE BHOCUTM siKiCb NEBHI KOPEKTUBU NpK
BMKOHaHHi pobuTU HaZ NPOEKTOM.

1 AHATI3 ICHYKOYUX METOAIB, ANTOPUTMIB _TA_TMPOrPAMHOIO
3ABE3NEYEHHA
_1.1 OocnipkeHHA npeaMeTHOi o6nacTi IT-komnaHii po3po6nstoTb Benuki NpoekTn i noTpebyoTb 3any4yeHHs

BMCOKOKBaniikoBaHWx cnevianicTie. 3aBaaHHsA po3noainsaoTbCst Mk komaHao. Tomy
KepiBHWK NOBWHEH BECh Yac KOHTPOSOBATH BUKOHAHHSA NpoekTy. Po6oTa nnaHyeTbes
Tak, Wob npautoBana BcA komaHaa. Ane iHogi cniBpobiTHYKM NpautoloTb BigaaneHo.
Kpim Toro, BUHMKaE HM3Ka KOMYHiKaLinHMX Npobnem, Konu 30BHiLLHI NpaLiBHUKN
nepernsigaloTe BUKOHaHI 3aBAaHHs. BapiaHTiB 6arato: cou. Mepexa, MobinbHui
3B'A30K, Skype. Ane HalkpaLlyM YMHOM Lie Tak 3BaHe BUKOPUCTaHHSA CUCTEMM
BiACTeXeHHs 3aaad (aHrn. task tracking system). Taki cuctemn [o3BONSAOTH
po3noainsaT! 3aBAaHHs BCiM cniBpobiTHYKaM, AUCTaHUIMHO KOHTPOSoBaTK ixX
BMKOHAHHSI Ta HeramHo BuUpiLlyBaTn npobnemu.

[na dopmanisauii Ta onucy 6isHec-NpoLeciB BUKOPUCTOBYETLCA MOBa
mogentoBaHHs IDEFO. MoBa mogentoBaHHsi IDEFO (Integration Definition for Function
Modeling) € ogHUM 3 HOTaUiHKUX 3acobiB, LLO BUKOPUCTOBYETLCS AN MOAENOBaHHS
Bi3Hec-npoueciB, PyHKLiIOHANbHUX CTPYKTYP Ta iHLIMX CUCTEMHUX acnekTiB.

OCHOBHI enemeHTH, siki BUKop1cToBytoTbCs Y MoBi IDEFO, BkntoyatoTb:

®yHkuii (Function): MpeacTasneHi y Burnsai 6nokis, WO BUKOHYOTb onepaii

abo npouecu. PyHKLIT MOXYTb MaTV BXifHi Ta BUXIiOHI NMOTOKWN A@HWX.

BxigHi/BuxigHi notoku ganmx (Input/Output Data): MokasytoTb NOTOKK

iHpopmaLii abo aaHmx, ski BXxoasTb y yHKLi0 abo BUXOAATb 3 Hel.

YnpagninHsa (Control): Binobpaxae mexaHiamu kepyBaHHA dyHKLiMU, AKi
BM3HAYalTb NOPSAOK BUKOHAHHSA onepauin.

MexaHiamu (Mechanism): NokasytoTb pecypcu, Lo BUKOPUCTOBYIOTHCS ANs
BMKOHaHHS PyHKLiN, Taki sk obnagHaHHs, nporpaMHe 3abesneyeHHs, nioau i T.4.
O6'ekTun (Object): BukoprcToBYyOTbCA AN NO3HAYEHHS 06'ekTiB abo cyTHOCTeN,

SKi B3aEMOZit0Tb 3 PYHKLISIMN.

MeTtoponorisi Uiei cuctemu siBnsie coboto cepito pobiT i 3axoais. byno

nobyaoBaHo iepapXivHo - 06'eKTHY Mo/enb, _sika ChpoLLye po3yMiHHA npeameTHoi obnacti. IDEF0_nokasye noriyHi 3B'A3ku Mix
po6oTamu, a He NOCNiA0BHICTb _BUKOHAHHSA B _Yaci.

1. HanucaHHsa UserStory;_

2. KOMNNEKTYBAHHA KOMaHAM;_
3. poboTa Ha Yac BUKOHaHHS;
4. 3aBepLUEHHSI NMPOEKTY;

Puc. 1.1 — Oiarpama 6i3Hec-npoLeciB po3pob6noBaHOro NPOrpamMmHOro NpPoaAyKTY.
[aBaite petanbHile poO3rnsaHEeMO_KOXEH 3 NepepaxoBaHux Bullle npouecis. Ha

mamoHKy 1.2 _nokasaHo npouec HanucaHHa UserStory. o6 HanucaTu icTopito
KOpUCTyBa4a, MeHepKepu NOBUHHI NpoaHanidyBath BCi yMoBW. Bci BUMorn HeobxigHo

npoaHaniayBaTyt 3 3aMOBHWKOM, TiflbKM MiCMAS LbOro MOXHa NPUCTYNaTy 4O HaMUCaHHS.
XapaKkTep1CTMKM NPOLIeCy HanvcaHHs icTopii kopuctyBada HaBedeHo B Tabnuui 1.1.

Puc. — 1.2 fliarpama npouecy HanucaHHsa User Story
Tabnuuga 1.1 — Xapaktepuctuka npouecy “HanucanHs User Story”

HactynHuin npouec — chopMyBaHHA _Komanav_ans pobotu Haj HanucaHHAM npoekTy. Npouec CTBOPEHHS Ipyny onucaHo Ha pucyHky 1.3
Ha3Ba xapakTepucTuku 3Ha4eHHsA XapakTepucTUKn

IM'ss npouecy HanucanHsa User Story

OCHOBHi y4acHuku 3amoBHuK, PM

BxigHa nogis BusiBneHHsi BUMor



BxigHi gokymeHTM Cnncok BUSIBNIEHUX BUMOT

BuxigHa nopgis lNotoBa User Story

BuxiaHi gokymeHTn Cnucok User Stories

Knientn npouecy KopuctyBau

Pwuc. 1.3 — [liarpama npouecy CTBOPEHHS KOMaHAN

Mepen bopmyBaHHAM komaHaM HeobigHo HanucaTy UserStory kopucTyBaviB, LIO

HeobXiAHO ANs BU3HAYEeHHS HeOOXigHOI KiNbKOCTI CNiBPOBITHMKIB Ta iXHiX 3HaHb ANs

3any4eHHs 1o po3pobku npoekTy. Micnsa BU3Ha4YeHHst rpynu HeobxiaHo obroBopuTn

TexHonorii, HeobxiaHi Ans peanisauii npoekTy. TiNbkK NiCNsA LbOro 0CTaTo4HO

3aTBEpAMTM KOMaHAy ANns po3pobKuM, amke Ta uu iHwa ocoba Moxe ByTu He NMOBHICTIO

KBanidikoBaHa B BUKOHaHHI MeBHUX 3aa4, TOMy MOXe 3yCTpiTUCS Taka cuTyauis, LWo

npayiBHu1Ka NoTpibHo Byae 3amMiHWTK Ha iHLWOro. XapakTepucTika npouecy Habopy_

rpynu npeacrasneHa B tabnuui 1.2. Micna 3aTBepkeHHA KOMaHAM MOXHa_NpucTynatv.

[0 HanucaHHa npoekTy. [ns uboro cTBoproeTLeA  Sprint, Tak 3BaHe Aianorose BikHO Ae

OMNUCYIOTbCS 3aBAaHHA Ta CTaHW iX BUKOHAHHI Npu CTBOPEHHi npoekTy. Mpouec pobotu

B Sprint onucaxuii_Ha pucyHky 1.4. Mepen noyatkom CTBOPEHHst HOBOro Sprint HeobxiAHO PO3PO6GUTM 3aBAAHHA, SKi
noTpi6HO peanisyBatn. HacTynmHWI KPOK — BMKOHaHHS NOCTaBNeHUX 3aBAaHb. lMicna BUKOHaHHA 3aBAaHb iX HEO6XiAHO NepeBipUTH Ha
HasBHICTb MOMWIIOK i Npw X

BUSIBNEHHI 060B’A3K0BO BUNpaBUTKU. Tabnuua 1.2 — Xapaktepuctuka npotecy “Habip komaHan”
Ha3Ba xapakTepucTukn 3Ha4eHHA XapakTepuCcTUKU

Im'a npouecy Habip komaHau

OcHoBHIi yyacHuku PM, noTeHLinHi y4aCHUKN KOMaHAU

BxigHa nogis BuaBneHHs User Stories

BxigHi pokymeHTH
Cnucok User Stories

BuxigHa nogis 3aTBepaXeHHA CMUCKY YYaCHUKIB
KOMaHAWn
BuxigHi AokymeHTU Cnncok y4acHUKIiB KOMaHauU

Knientu npouecy KopucrtyBau

Puc. 1.4 — liarpama npouecy po60oTu 3i CNIpUHTOM XapaKTepucTuKy npouecy po6oTu 3i cnpuHTOM HaBeAeHo B Tabnuui 1.3. Tabnuusa
1.3 — XapakTepuctuka npouecy “Po6orta 3i cnpuHTom”

Ha3Ba xapakTepucTuku 3Ha4yeHHs1 XapakTepuUcTUKu

IM'ss npouecy Po6oTa 3i cnputom

OCHOBHIi y4acHUKM Y4aCHUKM KOMaHAU

BxiaHa noais 3aTBepaXKeHHsA CNMUCKY yYacHUKIB
KOMaHau

BxigHi AokyMeHTM CNUCOK yYacHUKIB KOMaHan

BuxigHa nogisi BukoHaHi 3aBaaHHA

BuxigHi AokymeHTU CnNnMcok BUKOHaHUX 3aBAaHb

Knientn npouecy Kopucrtysau

Konu Bci 3aBOaHHsA BUKOHaHI Ta BU NEepeKoHaHi, Lo NOMUIIKM 3HaWAEHO Ta
BMMNPaBeHO NPOEKT MOXHa 3aBepLuyBaTh. Ha pucyHky 1.5 nokasaHa cxema npotecy
3aKpUTTS MPOEKTY.

PucyHok 1.5 — fliarpama npouecy 3aKpuTTa NPOeKTy

XapakTepuCTUKN Ha MOMEHT 3aBepLUEHHS MPOEKTY HaBeaeHi B Tabnuui 1.4
Tabnuusa 1.4 — XapaktepucTtuka 6isHec-npouecy “3akpuTTs NpoekTy”



HasBa XapaKTepUCTUKn 3HayeHHs XapaKTepUCTUKU

IM'A npouecy 3akpuTTA NPOEKTY

OCHOBHIi y4aCHUKM Y4yacHuKM komaHau, PM

BxigHa nogisa BuKoHaHi 3aBaaHHA

BxigHi pokyMeHTM CNUCOK BUKOHAHUX 3aBAaHb

BuxigHa nopis Pe3ynbTaT KOHTPONIO NnepeBipku

1.2 Onuc o6’ekTa AOCHIIKEHHS

CborogHi IT-ranysb po3BMBaeTbCA AyXKe WBUAKO. MPakTUYHO KOXEH AeHb
BiKPVBAIOTLCS HOBI KOMMaHii B LiboMy HanpsiMky. [lo npuknagy BisbMemo Taste
Technologies — Le fOCKUTb HOBa KOMMaHisi, sika 3aiMaeTbCs PO3POOKOLD Pi3HOro
nporpamHoro 3abeaneyeHHs. Komnais 6yna sacHoBaHa B 2015 poui B YkpaiHi.
[Mepconan gocuts Monoaui, ane AOCBIiAYEHUI | kKoMneTeHTHUI. KomnaHis dokycyeTbesa
Ha BMNpOBaKeHHi 0COBNMBMX pilleHb, LLO BiAPI3HAOTHCS YHiKanbHICTIO Ta
BiAMNOBigaloTb BUMOram knieHTiB. CniBpoBiTHMKM MatoTb A0CBIL pO3pOOKM CyHacHUX
Be6-gopatkiB. CknagHIiCTb i po3mip NPOEKTIB He 3aBaXae KOMMNaHii NPoMoHyBaTH CBOIM
KMieHTam HOBI TEXHOMOTIT, Cy4acHi po3pobku Ta BiAMIHHY An3aiHepChbKy AOMOMOrY.

Puc. 1.6 — CTpyKTypa NpoekTHOI opraHisauii

CborogHi komnaHist peanisye Kifibka NpoeKTiB eNeKTPOHHOTO MapKETUHTY.

Yepes Benuvkuii 06CsAr NPOeKTY KePiBHUK MOBUHEH KOHTPOIMOBATU BUKOHAHHS BCiX
NoKNafeHnx Ha Hboro 3aBfaHb. [Ins Takux uinen KoMnaHis BUKOPUCTOBYE CUCTEMY
BiACTeXeHHs 3aBaaHb «YouTracky. 3aBasiku TakoMy NPOAYKTY MOXHa Nerko
niagTPUMyBaTU NOTOYHUIA CTATyC NPoekTy. HeobXigHO nuLle CTEXUTU 3a CTOPIHKOLO,
sika nokasye obcsr BukoHaHoi pobotu. Komnanis Taste Technologies

1.3. AHani3 icCHyr4YUX NPOrpaMHuX pieHb Ta NoCTaHOBKa 3aAay NPoeKTy
CbOrofHi icHytoTb pi3Hi Nporpamu Ans BiACTEXEHHs 3aBAaHb. BoHu Bynu
CTBOPEHI BiANOBIAHO 10 KOHKPETHKX NoTpeb KopucTyBava. Mepen noyatkom _po3pobku

[Ans nopiBHAHHA BUGpaHoO B _
noLmpeHi _cuctemu, Taki Ak _YouTrack i Bugzilla. OaHa 3 umMx cuctem nnatHa,_ a iHwa 6e3kowToBHa. _YouTrack - Lie KOMepLinHuni
NPOAYKT ANS YyNpaBniHHA NPOeKTaMu BiCTEXEHHS

nedexTis, po3pobneHuii JetBrains. JetBrains € komnaHieto, WO cneuianidyeTbcs Ha

po3pobui iHTerpoBaHux cepenoBuLy, po3pobku (IDE) Ta iHWKUX iHCTPYMEeHTIB Ans

nporpamicTiB i po3po6HuKIB NporpamMHoro 3abesneyeHHs. BoHW CTBOPHOKOTbL NOMynsipHi

NPOAYKTH, SiKi fonomMaratoTb po3pobHMKam nucaty Kog Ginbll edpekTUBHO i

npoayktneHo. OgHMM 3 HawBigomiwmx npoaykTie JetBrains € IntelliJ IDEA,

iHTerpoBaHe cepepoBuLLe po3pobku aAna Java. YouTrack nigTpumye noLuyk,

aBTO3aBEPLUEHHS, MaHinyntoBaHHA Habopamu 3aBaaHb, BCTAHOBNEHHSA Habopy aTpubyTiB 3aBAaHHA, CTBOPEHHSA KOPUCTYBaLIbKUX
po6ounx npoueciB i akTVBHE BUKOPUCTAHHS

KnaBsiaTypu B _iHTepdenci kopucTyBada (Lo BaxnuBo And 6araTboX MpPorpamicrie).
Micna peecTpadii KOpUCTyBa4 NepexoanTb Ha HOBY CTOPIHKY, Aié MOXHa CTBOPUTU HOBUI NPOEKT. HacTynHUM KpOKOM € BikKHO, fike
MiCTUTb AOLIKY Ta 6eknor,

BOHW OMUCYIOTb YCi 3aBAaHHs, siki HeobXigHO BUKOHATW Ans nNpoekTy. Lle 306paxeHo Ha

pucyHky 1.6

Puc. 1.6 — BikHo npouecy peectpauii

Puc. 1.7 — Jowka 3 6Geknoramu

Bugzilla - ue cuctema ynpasniHHA NOMUNKaMmn Ta BiACTEXEHHSI Nnpobnem, Lo
BMHMKaIOTb Nif Yac po3pobku nporpamHoro 3abesneveHHs. BoHa byna pospobneHa i
MOLUMPIOETLCS SK BiNlbHE NporpamHe 3abe3neqeHHs, Lo A03BONsE po3pobHMKam
eeKTMBHO BIiACTEXYBaTU, KepyBaTu Ta BUpiLLyBaTU Npobnemu, noe's3aHi 3
nporpamHuMun gedekramu, NOMUNKaMu Ta iHWMMK 3aBAAHHAMU PO3POOKU.

Bugzilla no3Bonsie ctBoproBaTy, BiACTEXYBaTW Ta OPraHi3oByBaTV CNNCKN

3aBfaHb Ta npobnem, wo notpebytoTb yBarn po3pobHukie. BoHa no3Bonse
po3pobHMKam cikcyBaTh, onucyBaTi Ta knacudikyBaTv MOMUIIKK, @ TaKoX
BCTAHOBINIOBATY NpPiOpUTETH, BIANOBIAANBHMX OCI6 Ta iHLWi aTpMbyTn ANs KOXHOro
3aBfaHHs. TakoX MOXHa BUKOPUCTOBYBATU KOMEHTapI Ta BiACTeXyBaTW cTaTycu Ans



KOXHOI npobnemu.

Bugzilla no3Bonsie komaHai po3pobHuKiB edhekTUBHO CrinkyBaTUcs Mixk coboto,

CninbHO NpautoBaT Haf BUpILLEHHSIM Npobrem i 3abe3neyye LeHTpanizoBaHy 6a3y
3HaHb, fka AonomMarae yHMKaT NOBTOPHUX MOMWIOK Ta BUKOPUCTOBYBATU BXE HASBHUIA
nocsia.

Lis cuctema crtana fyxxe nonynsipHoOwo y ranysi po3po6k1 nporpaMHoro

3abe3neyeHHsi, i BoHa BUKOPUCTOBYETLCSI BEMMKMM YMCIIOM NPOEKTIB Ta opraHisauin ans
BiJICTEXEHHS Ta ynpaBniHHSA NOMUIIKaMK B iXHiX Nporpamax.

Puc. 1.8 — lNonosHa ctopiHka_Bugzilla

pucyHky 1.9 _nokasaHna dhopma Ansi CTBOPEHHA 3BiTiB NPO NOMUMKK.

Puc. 1.9 ®opma Ans CTBOPEHHS 3BiTiB MPO NOMUIIKM.
Tabnuusa 1.5 — MopiBHANbHa XapakTepucTUKa HanGiNbLL NOWNPEHUX _CUCTEM

_®ipma-po3pobHuk JetBrains Mozilla 1 2 3 Hasea _nporpamHoro _ YouTrack Bugzilla
NPOAYKTY.

_OcraHHsa Bepcisa 2018.1 5.1.2 ®yHKUiOHaNbHICTb - CTBOPEHHA _3aBAaHb;_ -PO3LUNPEHI MOXIUBOCTI
- _odhopmMneHHs 6ariB;__MoLyky.
- MOXIUBICTb - CMINUCKW NOMUIOK Y

____cTBOprOBaTU Scrum _Ta__ Kinbkox dyopmarax

Kanban gowku anga - 3annaHoBaHi 3BiTu

po6oty; - 3BiTW Ta Ajiarpamu
- _iHAuKaTop nporpecy;_ - BiACTEXEHHS Yacy
-_Nouwlyk 3aBAaHb; - eKCMOPT BCiX 3aBAaHb;

IHTerpauis 3 GitHub, IntelliJ IDEA, TestLink, iHTerpauis 3

CTOpOHHiIMKM cepBicamn  TestLink, TestRail, cuctemoro enekrpoHHol

Subversion, CVS _ nowTu. IHTepderic kopucTyBaya [ApyxHin Ta 3po3yminui 3actapinui iHTepdenc 3 HU3bKUM piBHeM 03abiniTi.

[onomora kopuctyBayvy [Ins _gonovorv € 6arato AoKyMeHTauii
KOpPUCTYBaYy CTBOpPeHo Mo poboTi 3 cuctemoro
6araTo Bigeo-ypokiB, ae
nokasaHo sik CTBOPUTHU

MpopoBxeHHA Tabnuui 1.5

®ipma-po3po6Huk JetBrains Mozilla
LliHa 3a kopucTyBaHHA Big $200 3a pik Ge3koTOBHa

MepeBarn - wBMAkogis; - Ge3KOWTOBHA
- 3po3yMinui - mpocTtoTa

iHTepcperic; - aBTOMaTM3auia

- iHTerpauis 3 _po6otn 3

__CTOPOHHIMW _ [JOKYMEHTALli€t0
__NpoayKTamu;_- TicHa iHTerpawisfi 3 cuctemoro enekTpoHHoi nowTu. Hepgonikuy - LjHa;_ - obmexeHun
_- BiACYTHA _chyHKLioHan;_

MOXNUBICTb - BiACYTHA

CNifIKyBaHHA 3 MOXNUBICTb

KOMaHAolo 32 CNinKyBaHHA 3
__[OMoMOrolo 4aTy;  KOMaHAo 3a

[0MOMOroto Yary;

2 PO3POBKA APXITEKTYPU MPOrPAMHOI CUCTEMM 2.1 Po3po6neHHs apXiTeKTypy NPorpaMHoi _cnuctemu
[Npu npoekTyBaHHi _cuctemu BUKOPUCTOBYBanacs TpUpiBHEBa apXiTekTypa.

TpupiBHeBa apxiTekTypa (Takox BifoMa sik TPbOXpIiBHEBA apXiTeKTypa) € NonynspHuM
nigxo4oM A0 NPOEKTYBaHHSA Ta po3pobku nporpamHoro 3abesneveHHsi. BoHa posginsie
nporpamy Ha Tpu OCHOBHI pPiBHi 260 KOMMOHEHTH, KOXEH 3 SIKMX BiAnoBiAae 3a NeBHi
hyHKUiT Ta 3aBaaHHs. Lia apxiTekTypa 3abesnedye po3noain dyHKLioHanbHoCTi Ta



3MEHLLYE 3anexHOCTi MiXk KOMNOHEHTaMW, Lo nonerLlye po3pobKy, Cynposig Ta
MacLuTabyBaHHs cuctemmn. OCHOBHI piBHi TPBOXPIBHEBOT apXiTEKTYpy 3a3Bnyan
BKITHOYAIOTb!

MpencraenenHs (Presentation Layer): Llei piBeHb Bignoeigae 3a BinobpaxeHHs
iHTepdericy KopucTtyBada Ta B3aeMozito 3 HAM. BiH Bkntoyae KOMNOHEHTH, Taki
Ak Be6-CTOpiHKM, rpadivHi iHTepdeiicu kopucTyBaya, cnyx6u API Towo. Moro
rofloBHa mMeTa - 3abe3nevnTn kopuctysadam AocTyn A0 PyHKLIOHANbHOCTI
cuctemm Ta o6pobKy iXHiX B3aEMOogii.

BisHec-norika (Business Logic Layer): Lleit piBeHb MiCTWTb noriky Ta npaeuna,
SKi BU3HAYal0Tb OCHOBHI hyHKLUiT Ta 06pobky AaHux cuctemu. BiH Bkntodae
KOMMOHEHTH, Taki sik cepBicu, KOHTponepu abo moayni, siki BianosigaloTh 3a
06po6Ky 3anuTiB, BUKOHaHHS BisHec-npaBwn, 4ocTyn Ao 6a3v AaHWX Ta iHLWi
dyHKUiOHanbHi onepatiii.

[aHi (Data Layer): Llen piBeHb Bignosigae 3a 36epexeHHs1 Ta 4OCTYN A0 AaHWX
cuctemu. BiH Bkntovae 6a3y gaHvx abo iHwi 3acobu 36epexxeHHst AaHuX, a Takox
KOMMOHEHTN Ans 3abeaneyeHHs 10CTyNy, 34MTyBaHHs Ta 3anucy aAaHux. Moro
rofioBHa MeTa - 3abe3neynTu HafiliHe 36epexeHHst Ta 06pobKy AaHu
. CTpyKTypHa cxema nporpamHoi CucTeMU HaBedeHa Ha pUCYHKy 2.1.

Puc. 2.1 — CTpyKkTypHa cxema nporpamHoi cuctemm

PiBeHb KrieHTa — CTBOPIOETLCS | pO3paxoByeTbCs Mifg kopucTysada. lMepumn
piBEHb HE NOBUHEH MaTK NPSMOro 3B’s13Ky 3 6a30t0 faHuX, BiH HE NMOBUHEH
3aBaHTaXyBaTV OCHOBHY Bi3Hec-noriky Ta He NoOBMHEH 36epiraT cTaH Nporpamu.

LleV piBeHb NOBMHEH MICTUTW HawnerLy noriky: 6ok aBTopusalii, skuii nepesipsie
BBeAEHi 3Ha4YeHHs BignoBiAHO [0 BMMOT i 060B'A3KIB KOHKPETHOI OpraHisalii.
[Opyruii piBeHb — cepBepHUiA. Liel piBeHb Nokasye OCHOBHY YacTuHy BisHec-
noriku. BiH Mae nporpamHuii iHTepdeiic, Akuii NigknoYae YacTUHN KopUcTyBaya Ao
noriku 6a3v gaHmx
[apaHTito 6e3nekun gaHnx 3abesnevye cepsep 6a3n AaHWX, BiH BXOAUTb A0
TpeTboro piBHs. BiH siBnsie coboto 6a3y gaHux npoueayp, Tpurepis i ymoB Anist
pensuiiHoi moaeni.

[ina npeacTaBneHHs CTaTUYHOI CTOPOHW apXiTEeKTYpu nNpeacTaeneHa aiarpama

KOMTMOHEHTIB, fiKa NokasaHa Ha MarntoHKy 2.2

Pwuc. 2.2 — [liarpama KOMMNOHEHTIB

3a BBeOeHHSA AaHuX KnieHTa Bignosiaae KOMNoHeHT «APM». KomnoHeHT APM
(Application Performance Monitoring) - Lie iHCTpyMeHT abo nporpamMHuii NPoAYyKT, KU
BMKOPUCTOBYETHCS AN MOHITOPUHIY Ta YNpaBmniHHS NPOAYKTUBHICTIO AodaTkis. APM
pornomarae po3pobHukam Ta ornepaTopam CUCTEM BIACTEXYBaTW Ta aHanisyBaTu
NPOAYKTUBHICTb AOAATKIB B pearibHOMY Yaci 3 METOK BUSIBIIEHHS NpoGnem, onTumisauii
po6oTK Ta MiABULLEHHS KOCTi BUKOHAHHS.

KomnoHeHTn APM 3a3Buyai HagatoTb HACTYMHI MOXIMBOCTI:

MoHiTopuHr npoaykTusHocTi: APM 36upae AaHi npo Yac Bignosigi,
3aBaHTaXeHiCTb pecypciB, obcsarn Tpadiky Ta iHLWi MeTpuky, Wo BigobpaxaroTb
NPOAYKTUBHICTb AoAaTKIB.

TpacyBaHHsi Ta aHani3: APM BiACTeXye LWNaxXu BUKOHaHHS 3anuTiB Ta
TpaH3aKLi y cucTemi, Lo [03BONSE BUSBMATI NPOGNeMHi Micus Ta 34iicHIoBaTH
aHania NpoayKTUBHOCTI 3 TOYKM 30py Kody, 6a3n faHux, mepexi Ta iHLwumx
KOMMOHEHTIB.

AnepTu Ta cnosilleHHs: APM moxe Hagcunatu noBigoMIIeHHst abo CnoBiLLEHHS
npo BuUsiBreHi Nnpobnemun abo HecnpaBHOCTI, fONOMarato4n oneparopam CUcTem
LUBMAKO pearyBaTu Ta BUpiLLYyBaTU Npobnemu npoayKTUBHOCTI.

MpodintoBaHHs: APM po3Bonsie aHanisyBatu po6oTy foOAAaTKIB Ha piBHI Koay,
ineHTndiKyBaTN rapsyi TOUKW, BUTPATHI onepadii Ta iHLWi enemMeHTH, Lo MOXYTb
BNMBATK Ha NPOAYKTMBHICTb.

AHanituka Ta 3BiTHICTb: APM Hagae 3acobu ans aHanidy Ta Bidyanisauii gaHux
NPOAYKTUBHOCTI, Siki JloNomMaratTb 3pO3yMiT! Ta BAOCKOHANUTK NpauesfaTtHicTb
cucTemu.

KomnoHeHT APM moxe ByTu iHTerpoBaHuii y pisHOMaHITHI cepefoBuLLa po3pobku Ta
ekcnnyarauii nporpaMHoro 3abesneyeHHs Ans NOKpaLleHHs ynpaemniHHSA
NPOAYKTUBHICTIO Ta SIKOCTi AoAaTKiB.

KomnoHeHT «Beb-cepBep» BiAnoBiAa€e 3a OTPUMAaHHA BXiAHUX AaHUX Bif_

komnoHeHTa Workstation 3a gonomoroto API, 06pobky ix 3a fonomoroto Gi3Hec-norikv
Ta niaroToBKy A0 B3aeMogii 3 6a3oto AaHux. KomnoHeHT «CepBep 6a3 gaHnx» obpobnse



3anuTu, NigroToBneHi Ha nonepegHLOMY KpoLi.
KomnoHeHT apxiTekTypu npeAacTaBneHnin 3a AoNoMOrot Aiarpam cTtaHy.
[Hiarpama cTtaHy Ans CTBOPEHHS NPOEKTY_MokasaHa Ha pUCYHKY 2.3. PucyHok 2.3 — [liarpama ctaHiB AnsA cTBopeHHs npoekty Ha

PUCYHKY 2.4 306paxeHo AiarpamMy cTaHiB AnsA cTBopeHHA Sprint

Puc. 2.4 - [liarpama cTaHiB AN cCTBOPeHHA cnpuHTa Ha pucHky 2.5 306paxeHa giarpama cTaHiB AnA _CTBOpPeHHA kapT. CTBOpUTM
noriyHe npeAcTaBneHHs gonomMarae giarpamMa KnaciB, Ha il OCHOBi CTBOPIOETLCA BUXiAHUM KOA onucaHux knaciB. BsaeMo3B’si3ku Mix

Knacamu Ta iHTepceincom MoXXHa No6a4ynTu No 3Ha4Ykam Aiarpam.

Puc. 2.5 - [liarpama cTaHiB Ans CTBOPEHHs KAPTKU 2.2 AHani3 iCHyluYMX anropuTmis_BURILIEHHA nocTaBneHoi 3agadi LlabnoHu

NPOEeKTYyBaHHsA NporpamHoro 3abesneyeHHs € e(PeKTUBHUMMW METOAaMM
BMPiLLEHHA Npobnem npoekTyBaHHA NporpamMHoro 3abe3ane4yeHHs. LLIabnoH He €
TOTOBUM MPUKNaA0M, SKUN MOXHa 6e3nocepeAHbO MEPEBECTU B KO NPOrpamyBaHHs.

OB6’eKTHO - OpieHTOBaHWIA WabMNoH YacTo € WabnoHOM BUPILLEHHS Npobnem i

BifoGpaxkae 3B’A30K MiX krnacamu Ta 06’ekTamu, He Bkasytoun, sik Liel 3’30k byae B

KiHLEeBOMY MiACYMKY peanizoBaHuii. [laTepH NpoekTyBaHHsi B po3pobLi nporpamHoro

3a6e3neyeHHs - Lie NOBTOPtOBaHa apXiTEKTYpHa CTPYKTypa, Ska NpeacTaBnse pilleHHs

npo6nemu NPOeKTyBaHHS B 3BUYANHOMY KOHTEKCTI.

O6’eKTHO-OpiEHTOBaHI LWAabNoHM NOKa3yoTb 3B’A3KM Ta B3aEMOZi0 MiXk knacamm

abo ob’ekTamu, He BKasyrouu, siki KiHLEBI knacu abo 06’ekTn nporpamu byayTe

BMKOPUCTaHI.

«Hu3bKOpiBHEBI» WabnoHu, Wo BpaxoByOThb crneuudiky KOHKPeTHOI MOBM NporpamMyBaHHs, Ha3uBaloTbCA iaiomamu. Lle xopoui
Oun3anHepCbKi PiLLEeHHS, SKi €

cneundivyHMMN ANg NeBHOT MOBU YW NporpamvHol nnatdopmu i Tomy He e

YHiBepcanbHUMU.

Habip wabnoHis
NPOEKTYyBaHHS, AKi JoNoMaralTb BU3HAYMTU Ta NPU3HAYUTK BiANOBIAANbHOCTI 06'ekTiB
B nporpamHomy npoekTi. Lli wabnoHn gonomaratoTe CTBOPIOBATU FHyYKi Ta
MacLuTaboBaHi cuctemu, 3abesnevyroyy BUCOKY 3p03yMinicTb, HE3anexHicTb
KOMMOHEHTIB Ta BigHOBNIOBAHICTb.

OcHoBHi WwabnoHn GRASP BkntovatoTh:

Expert (Excnept): O6'ekT, sskuii Mae Ha HanbinbLy iHopMaLiilo Ta HankpaLyi
MOXXIMBOCTi AN BUKOHAHHSA NEBHOTO 3aBAaHHs, NOBUHEH ByTN NpU3HavYeHun
BiAnoBiganbHICTIO 3a Le 3aBaaHHs. Lle nonomarae 3abe3neynTy BUCOKY
3pO3yMiNniCTb Ta ePEKTUBHICTb CUCTEMMN.

Creator (TBopeup): OB'eKkT, sikMiA BignoBiaae 3a CTBOPEHHS iHLIMX 06'eKTIB,
NnoBVHeH ByTn NpusHaveHWn Ans uiei BignoeigansHocTi. Lie gonomarae
3a6e3ne4nT HanexHe ynpasriHHA CTBOPEHHSIM 06'€KTIB Ta YHUKHYTU HagMipHOT
3anexXHOCTi MK KOMMNOHEHTaMK CUCTEMMN.

Controller (KoHTponep): O6'ekT, sikiin Bignosigae 3a NpUMHATTA Ta 06pobKy
BXiAHWX 3anuTiB, NOBMHEH ByTN Npu3HaveHuin Ans uiei BignosiganeHocTi. Lie
ponomarae 3a6e3neynTy LeHTpanisoBaHe ynpasniHHs MOTOKOM BXIAHUX AAHUX Ta
3MEHLLMTN 3aNeXHOCTi MK KOMMNOHEHTaMU.

Low Coupling (Husbka 3anexHictb): O6'ekTn cuctemu noBuHHi 6yt cnabo
3anexHnMu oAauH Big ogHoro. Lie gocaraeTbest LWNAXOM BUKOPUCTaHHS
abcTpakuin, iHTepdeicis Ta iHLWMX METOAIB, WO A03BOSSIOTL 3MiHIOBATU
KOMMOHEHTM CUCTEMW He3anexHO OAWH Bif OOHOrO.

High Cohesion (Bucoka crnony4eHictb): O6'ektn
LLlabnoHn matoTb psg nepesar nepes noBHICTIO CaMOCTIMHUMUW An3aiHaMu.
OCHOBHOI0 NepeBaroko BUKOPUCTaHHS LLABMNOHIB € 3MEHLLEHHS CKNaaHOCTi pO3pobKM
3aBASKN HAsIBHOCTI MonepeaHbO CTBOPEHUX abeTpakuin Ans o6pobky BCbOro Knacy.

BukopucTaHHs WwWabnoHiB _KoHLenTyansHo_nofibHe A0 BUKOPUCTaHHA_MNonepeaHbo

ynakoaHux 6ibniotek kogy. MpaBunbHo cchopMynboBaHMiA _LIabNoH_AusanHy_[03Bonse
3HANTU BUrpaLlHe pilLeHHst i BUKOPUCTOBYBATH oro 3HoBY i 3HoBY. Habip _wabnotis

[0noMoxe pPo3poGHUKY BUGpaTu Hanbinblu niaxoaawmi BapiaHT ausaiiHy.He 3aBxam
3amiHa Kogy Ha LWabnoH € XopoLUnM pilleHHsIM. To-neplue, crine CcrifgyBaHHs

MOXe_3axoTiTu crnpobyBaTtu_ wabnoH_y LiboMy BUnaaky 6e3_ocobnueoi npuunHu. Barato

WabnoHiB NPOEKTYBaHHA B 06'€KTHO-OPiEHTOBAHOMY NPOEKTYBaHHi MOXHa po3rnsaaaTu siK igiomaTMyHe BiATBOPeHHS hyHKLiOHaNnbHUX

efneMeHTiB MOBM. Jlerko 3posymiTu, Lo

Ha 6ibnioTeky» No cyTi 03Ha4ya€ BiAMOBY Bifi NTOBTOPHOrO BUKOPUCTAHHSA Ha KOPUCTb AyGOBaHHA.




2.3 MpoeKkTyBaHHA CTPYKTYpU 6a3n _gaHux

OcTaHHIM KPOKOM nepe_BnpoBafXeHHAM 6a3u AaHMX_MNPOrpaMHUM CnocoboM € NMpoeKTyBaHHA CTPYKTypu 6asu AaHux. Ha_ usomy

eTani M1 BU3Ha4Ya€EMO Ta ONUCYEMO BCi NONA Ta_3B'A3KWU, AKi iCHYIOTb Y 6a3i aaHux.
MoxHa BMKOPUCTOBYBATU AiiarpaMu_MoTokKiB AaHuX ANs NpeacTaBneHHs

iHdbopMaLiiHuX NpoLecis.

Puc. 2.7 — [iarpama noToKiB_AaHWX_

_Jiarpama aekomno3suuii 3o6paxeHa Ha pucyHky 2.8 PucyHok 2.8 — [liarpama aekoMnosuuii
Ha 3aknouyHoMy eTani npoekTyBaHHsi 6a3u gaHnx mu ctBoproemo ER — giarpamy.
ER-giarpama (Entity-Relationship diagram) - ue rpadiyHe npeactaBneHHs CTpykTypu
OaHuX i 3B'A3KIB MiXk HUMU B 6a3i AaHnX. BoHa BUKOPUCTOBYETHCSA ANs MOAEMIOBAHHS
cyTHocTel (entities), aTpubyTis (attributes) Ta 3B's3kiB (relationships) Mixx HUMK.
OcHoBHi koMMNoHeHTV ER-giarpamu BknoyakoTh:

CyTHocrTi (Entities): CyTHicTb - Lie 06'ekT abo NOHATTS, Npo sike 36epiraeTbes
iHpopmauis B 6asi gaHux. B ER-giarpami cyTHOCTI NnpeacTaBnsitoTbes y BUMSAI
NPSIMOKYTHUKIB 3 Ha3Bamu, Hanpuknag, "Kopuctysad", "Mpoaykt" abo
"8amoBrneHHs".

AtpnbyTu (Attributes): ATpubyTi - Le BnacTnBocTi abo xapakTepuUcTukm

CYTHOCTEW, siKi onuncytoThb ix BnacTueocTi. B ER-giarpami atpubytn

300paxatoTbCsi B cepeauHi CyTHoOCTel, Hanpuknag, "Im's", "Bik" abo "LliHa".

3B'a3ku (Relationships): 3B'13kn BkasytoTb Ha B3aEMO3B'SI30K MK CyTHOCTSIMM.

BoHu nokasytoTb, Sk CYTHOCTi NOB'A3aHi ogHa 3 ogHoto B 6a3i AaHux. Hanpuknag,
3B'a30k "Mae" mixx cytHocTamu "KopuctyBay" i "3amoBneHHs" Bkasye Ha Te, Lo
KOPUCTYBay MOXe MaTu [iekinbka 3amMoBIeHb.

Kntoui (Keys): Knitodi BUKOpUCTOBYOTLCA ANS ifeHTudiKaLii yHikanbHuX 3anvcis

Puc. 2.9 — ER-giarpama Cuctema, o po3pobnaeTbcs, NOBUHHA BUKOHYBaTK Taki (OyHKLUIi:

1. CtBoOptoBaTtu, pegarysati Ta BUAansT HOBi KOMNaHii;

2. CtBoptoBaTu, pegarysaTtv Ta BUAANATU NPOEKTU;

3. CtBoptoBaTtu, pegarysaTu Ta Buaansatv Sprint;

4. CtBoptoBaTu, pedaryBaTti Ta BUZansitm kapTku;

5. 3anpowyBaTtu, pegarysati Ta_ BuAANSTU HOBUX KOpUCTyBayiB. DyHKLiA «CTBOpeHHs1, peaaryBaHHs Ta BUAaneHHs HOBOI KOMMaHii».
[lpu3HayYeHHs CcUCTeMU — MOHITOPUHT BUKOHAHHSA NPOeKTY. Lle dpyHKLioHan cnyxuTb

[ANS CTBOPEHHS KOMMaHii, fka_3roaoM Oyae BNacHWKOM MPOEKTY.

_PDyHKUia «CTBOpPEHHSA, peAaryBaHHA Ta BUAANEHHA NPOeKTy»_Bianosigae 3a AoAaBaHHA NpPOoekTy_Aansa po3pobku. Hapani 6yae KoOHTponb
32 BMKOHaHHSIM.
DyHKUiA «CTBOPEHHSA, peaaryBaHHs Ta BuganeHHs Spring» [03Bonse

KOpUCTyBauYeBi fodaBaTh nNepiof 4vacy, NpoTAroM SKOro_BUKOHYBATUMYTbCH MeBHi 3aBAaHHA. PYHKLiA CTBOPEHHs, pefaryBaHHs Ta
BUAANEHHsA KapTOK JO3BOSMSIE KOPUCTYBAYEBI

[ofaBaTy KapTku — 3aBAaHHs, siki NOTpibHO BMKoHaTU. Bknaaka Takox moxe 6yTu Tuny

«Momunkax» abo «lcTopis kKopucTyBaya».

Y HaBefeHin Hux4e Tabnuuii nokasaHo BiAHOLIEHHs Mix Tabnuusamu _y_6asi

OaHuX.

Tabnuug 2.1 — BigHoweHHA Mixk _Tabnuuavu_y_6asi AaHux Hasea Tabnuui Tun 3B’a3ky  BigHolueHHs
company one to one user

user many to many user_roles

user many to one company

permissions many to one company

roles many to many permissions

roles many to one company

projects many to one company

projects many to many users

Tabnuus 2.2 — KoMNoHeHTH Tabnuupb Ta iXHi BMacTUBOCTI

06’ekT Bnactusictb Tun Po3mMipHicTb laeHTUdikatop

Kopuctysauw's varchar 20 User name



JloriH varchar 20 username
Maponk varchar 30 password
EnektpoHHa varchar 50 e-mail
appeca

Homep varchar 20 phone

Komnanis Hasea varchar 50 Company name
Onwc varchar 50 description

MpoekT Hasea varchar 200 Project name
Onwc varchar 200 description

[ata noyatky timestamp start_date
[ara kiHus timestamp end_date

CnpuHT Hassa varchar 200 sprint name

Merta varchar 200 goal
[ata noyatky timestamp start_date
Oara kiHus timestamp end_date

User Story user_stories
HasBa varchar 200 name
Onwc varchar 200 description

Kaptka IM’'s varchar 200 Issues name
Onwuc varchar 200 description
Mpioputet varchar 200 priority
CepiiosHictb varchar 200 severity

3 MPOrPAMHA PEATNI3ALIA CUCTEMU
3.1 NporpamHa peanisauia cuctemu

IT npoekTiB a6conTHO GE3KOLWTOBHMM 3 NOBHUM ¢hyHKLiioHanoM Ta open source. OG6'eKTOM _MOPIBHHA € nporpamMHe 3abesneyeHHs 3

BMKOPUCTAHHSAM Tack-
TpEeKiHOBUX cucTeM, B Moemy Bunague ue Your Track. YouTrack — komepuiiHa cuctema BiACTeXeHHA NOMUIIOK, NporpamMHe
3a6e3neyeHHA ANA _yNpaBniHHA NpoeKTamm

_pospobneHe komnaHieto JetBrains. Llia cuctema mae xopoLuy LWBWUAKOAID, 3p0O3yMinuin

iHTepderic Ta gonyckae iHTerpaLi 3 CTOPOHHIMU NMPOAYKTaMM.

3 ocHOBHUX HegonikiB — Le uiHa (Bia 200 gonapiB B 3anexHoCTi Big Bepcii),

BiACYTHAA MOXINUBICTb CNiNKyBaHHS 3 KOMaHAOO 3a [OMOMOrOK YaTy, Ans 3abe3neveHHs

HanarogeHoro po6o4oro npowecy noTpibHO BCe X KOPUCTYBATUCH iHLIMMK 3acobamu.

[ns peanisauii 3aBgaHHss MHoto Byno o6paHo MoBy nporpamyBaHHsi JAVA Ta

dpenmBopku 6e3nekn Spring. OCHOBHVMMU hakTopamu, ski_BOAUHYNW Ha BUOip MOBM NporpaMyBaHHA Ha kopucTh Java cranu
kpocnnardopMeHicTb, npocTora, 6e3neka,

06’€KTHA_OpIEHTOBAHICTb, HaAiMHICTb, 6araTonoTO4YHICTL_Ta BUCOKA NPOAYKTUBHICTL

Java - ue 06'ekTHO-OpieHTOBaHa MOBa NporpaMyBaHHsi, po3pobrneHa komnaHieto Sun
Microsystems (3rogom npuagbaxoto Oracle Corporation). BoHa 6yna BunyueHa y 1995
poui i cTana ofHieto 3 HaNMoNyNAPHILLMX MOB NPOrpamyBaHHS B iHAYCTpIi NporpamMmHoro
3abe3neyeHHst. [lesiki kno4oBi 0cOBNMMBOCTI MOBU NporpamyBaHHs Java:

O6'ekTHO-OpieHTOBaHWI niaxia: Java nobyaosaHa Ha 6a3i 06'ekTHO-OpieHTOBaHOT
napagvrmMu nporpaMyBaHHs, WO A03BOSISE CTBOPIOBATU MOAYNbHI, MacluTaboBaHi
Ta NOBTOPHO BMKOPUCTOBYBaHI KOMIMOHEHTH.

MnatdopmMoHe3anexHiCTb: Java BUKOPUCTOBYE BipTyarnbHy MalunHy Java (JVM),
sika NepeTBOPIOE IHCTPYKLUIiT Java y BUKOHYBaHWUIA KOZ, ANS1 KOHKPETHOI
onepauiiHoi cuctemu. Lle nossonsie 3anyckatu Java-nporpamum Ha pisHnx
nnatdopmax 6e3 HeobxiaHOCTI nepekomninALii.

Besneka: Java mae B6yaoBaHy cuctemy 6esneku, sika 4O3BONSE yNpaBnsTu
[OCTYNOM [0 pecypciB CUCTEMU, OOMEXKYBaTW MOXITUBOCTI Mporpam Ta
3anobiraTv BpasnuBOCTAM.

Benuka ctanaaptHa 6ibnioteka: Java noctaBnseTbCA 3 BENMKOK CTaHAAPTHO
6ibnioTekoto, sika MiCTUTb FOTOBI Knacy Ta IHCTPYMeHTU Anst poboTu 3 pisHUMK
3aBAaHHSMY, BKIIOYAOYN MepexeBe nNporpaMyBaHHs, poboTy 3 6azamu AaHux,
poboTy 3 charinamu, rpadpivHun iHTepdeinc Ta iHwe.

MHoronoTokoBicTb: Java nigTpumye MHOrONoTOKOBICTb, LLO JO3BOSISE
CTBOpPIOBATM NpOrpamu, ski MOXyTb BUKOHYBaTW eKinbka 3aBaaHb napanensbHo.



Lie no3BonsiE NOKpPALLMTY NPOAYKTUBHICTb i BiryK CUCTEMMU.

MpocTtoTa BukopucTaHHs: Java byna cnpoekToBaHa 3 ypaxyBaHHSIM NPOCTOTH
BMKOPUCTaHHS Ta 3p03yMinocTi Ans po3pobHuKiB. BoHa Mae YiTKy CUHTaKCUYHY
CTPYKTYPY Ta BUKOPUCTOBYE 3PO3YMirli MOHATTSA Ta KOHLENLi.

Java 3acTocoBy€ETbCS B Pi3HMX 06nacTsx, Bkntovaoun po3pobky Beb-goaatkis,

MOBinbHMX gofaTkiB, BOyAOBaHMX CUCTEM, HAYKOBUX AOCHiMKeHb Ta 6arato iHLWoro.

MoBa nporpamyBaHHs _Java_6yna pospobneHa B 1991 poui [Dxenmcom [ocniHrom,_

6yna Oak, ane B 1995 poui_ii nepevimenyBanu Ha Java. [lo nepLuoi peanidauii moBu Oak
HanpukiHui 1992 poky Ta nybniyHoi npeseHTauii po3pobku Java_Ha noyatky 1995 poky.
_Hap po3po6koto npautoBano 6ararto _iHwnx_ekcnepTtiB. 3okpema,_ binn [xon, ApTyp BaH

Xodhdh i Tim_JliHAronbm 3po6unu 3HaYHU BHECOK y_PO3pobKy npoTtotuny_sgapa Java.
[ns 6ek - eH YacTuHM BUpoby BukopucToByeTbes dpenmaopk SPING. Spring -

Lie BigKpuTe nporpamHe 3abesneveHHs Ans po3pobkn Ta ynpaeniHHA gogaTkaMu Ha
nnatcpopmi Java. BiH Hapae pisHi dhyHKLIOHaNbHI KOMNOHEHTH | (PpeiMBOPKM, AKi
cnpoLlyTb po3pobky Beb-goaatkis Ta 3abe3nedytoThb iHBepcito kepyBaHHs (IoC) i
acnekTHo-opieHToBaHe nporpamysaHHsi (AOP). MonosHoto nepesaroto SPRING e

MOXNUBICTb_PO3POBNATH Nporpamy._AK Habip cnabko NoB’A3aHMX KOMMOHEHTIB. YMM MeHLLEe KOMMNOHEHTM NporpamMun 3HatTb OAUH NPO
OZHOrO TUM ferLue po3pobnaTh HoBi

dyHKUIT nporpamu Ta NigTpMMYBaTH HasiBHI.
KnacuyHum npuknagom € ynpaeniHHa TpaHsakuismy. 3a gonomoroto SPRING su
MOXeTe KepyBaTW _TpaH3aKLissMy MOBHICTHO HesaneXHOo Bif OCHOBHOI NOriku B3aeMogaii 3

noriky nporpamu. SPRING 3aoxouyye moaynbHicTb. KOMNOHeHTH MOXHa AoAaBaTH i BUAANATU_NPaKTUYHO

HesanexHo. B npuHuuMni, 4oAaTok MOXHa CNPOEKTyBaTV TakKUM YMHOM, LL06 BOHO

HaBiTb He 3goragyBanocs, Wwo HuM kepye SPRING. SPRING Takox 3Ha4yHO cnpoLuye

MOZyrbHe TECTYBaHHSA: Ay)e Nerko BBeCT (harnbLUMBi 3aNeXHOCTi B KOMMOHEHT,

npusHadeHnin Ans pobotmn B koHTelHepi loC, i nepeBipuMTH poboTy_nuwe Liporo koMnoHeHTa. Hy, i Ak npueMHe aonoBHeHHA, SPRING

nporpamy_6e3 icToTHMx 3miH_y koai Java. Llo6 BukopucTaHHs_nporpamu 6yrno 6es3nevyHum, B_ po6oTi BUKOPUCTOBYBaBCA Spring
Security. Spring Security — Le

nnatchopma Java/JavaEE, sika Hapae MexaHiaMu Ansi CTBOPEHHSI cucTteM aBTeHTUdikauii

Ta aBTOpM3aLil Ta iHWKX yHKLUiN 6e3nekn ans fgoaaTtkie, CTBOPEHMX 3@ JOMNOMOro

SRPING Framework. lMpoekt 6yB 3anoyatkoBaHun BeHom Anekcom HanpukiHui 2003 poky nia_Haseow «Acegi Security» , a nepwa
Bepcis 3'sBunacs B 2004 poui. MisHiwe

npoekT cTaB ogilinHum Spring Children’s Project. Bneptue BiH 6yB nybniyHo
npeactasneHuii y keiTHi 2008 poky nig HoBoto Ha3Boto Spring Security 2.0.0.
Po3pobneHe nporpamHe 3abeaneyeHHs 4O3BONSAE BUKOHYBATW HACTYMHI OYHKLi:
peecTpyBaT! HOBOTrO KOPUCTYBaYa;

peecTpyBaTu HOBUI NPOEKT;

3afaBaT KiHUEeBY Linb Ha HOBUI MPOEKT;

nepernagati 3aBAaHHs siki NOCTaBMEHHI 10 BUKOHAHHS Ta BXe BUKOHaHi
po3poBHMKamMu;

BECTW OHMaNH CMifKyBaHHSA Mk po3pobHukamu

[ns 36epiraHHs Ta KepyBaHHS JaHUMW BUKOPUCTOBYBaB CUCTEMY yrnpaBniHHA 6aszamu
faHnx — PostgreSQL.

PostgreSQL € noTyxHo Ta po3LUMPIOBAHOK CUCTEMOLO ynpaBniHHS 6aszaMu gaHux
(CYBA), sika BUKopUCTOBY€ECH ANs 30epiraHHs Ta KepyBaHHsS BENUKMMYK obcaramu
nanux. BoHa € ogHieto 3 HannonynsapHiwmx Biakputux CYB[ i mae wupoke
3acTOCyBaHHS B Pi3HMX cdepax, BKIovaoum Beb-goaatkv, aHanitmky, rpoMagceki 6asm
AaHux Ta 6arato iHworo.OcHoBHi ocobnmBocTi PostgreSQL:

PoswuptoBaHicTb: PostgreSQL fo3Bonsie po3wwmptoBaT hyHKLIOHANbHICTb
LUMISIXOM CTBOPEHHS HOBUX TUMIB AaHKX, onepaTtopiB, yHKLi Ta MOB
nporpamyBsaHHs. Lle fo3sonsie po3pobHrKam B1U3Ha4vaTy BnacHi 4oOMeHHi mogeni

Ta peanizoByBaTh cneuudivHi Ans cBoix notTpeb gyHKUioHanbHICTb.

MigTpumka craHpaprtie: PostgreSQL niatpumye 6arato craHaaptie SQL i
potpumyeTbea ACID (Atomicity, Consistency, Isolation, Durability) npuHumnis

ansi 3abe3neyeHHst HaaiNMHOCTI TpaH3aKLi Ta LiniCHOCTI AaHWX.

Poswwnpeni moxnusocTi: PostgreSQL Hagae po3LumpeHi MOXIUBOCTI, Taki ik
reorpadiyHi 06'ekT Ta reogaHi, TOBHOTEKCTOBUI MOLLYK, PO3LUNPEHI
MOXXIMBOCTI pennikauii Ta knactepuaauii, aHaniTuyHi dyHkuii Ta 6arato iHLworo.
Besneka: PostgreSQL mae BOynoBaHy cuctemy ayTeHTudikaLii Ta aBTopusalii,



LLIO [JO3BOIISIE KOHTPOMNOBATW AOCTYN A0 6a3n AaHux i 3abe3nevyBatu Gesneky

AaHux. BoHa nigTpumye pisHi piBHi gocTyny, poni kopuctyBadiB Ta SSL-

LWnbpyBaHHS ANs 3aXUCTy BaXnMBOT iHopMmalLlii.

CymicHicTb: PostgreSQL moxe B3aeMoAiATH 3 pi3HUMM NPOrpaMHUMK MOBamu Ta
hpermsopkamu, Bkntodatoun Java, Python, Ruby, PHP Ta iHwi, 3aBaskn

HasIBHOCTI pi3HUX gpaviBepiB Ta iHTepdencis.

3aranom, PostgreSQL € noTyHWUM i HaginHUM BUGOPOM Ans po3pobku Ta ynpaeniHHA
6asamu gaHux, 3abeaneydytoum baratuin Habip dyHKUIA Ta rHYYKICTb ANS BUPILLEHHS
Pi3HMX BUMOT NPOEKTIB.

3.2. NMporpamHi moayni cuctemu 3.2.1. KomnoHeHtn 13
Llei_nporpamuuih npoayKT po3pobneHo Ha MOBI nporpamyBaHHsA Java, a_6a3ot0
_[laHux, ika BUKOPUCTOBYETbLCS B po3pobui, € PostgreSQL. LLlo6 nporpama npavtoBana,

notpibHo BcTtaHoBUTM ORACLE JRE Bepcii 8 a6o HOBILLOI.

Oracle JRE (Java Runtime Environment) € nporpamHum cepegoBuLlem,

HeobXiAHUM Ans BUKOHaHHA Java-goaatkie. BoHo Bkntovae B cebe BUKOHABYUIA ABUTYH
Java Virtual Machine (JVM), HeobxiaHuii Ans iHTepnpeTauii Ta BUKOHaHHSA Java-koay.
OcHogHi ocobnmeocTi Oracle JRE:

BukoHaHHs1 Java-gogartkis: Oracle JRE gosBonsie 3anyckaT i BUKoHyBaTh Java-
[o[aTtky, HanucaHi 3 BUKOPUCTaHHSIM MOBW NporpamyBaHHs Java. Lle Bknioyae B
cebe Be6G-A0OaTKM, AECKTOMHI Nporpamu, MobGinbHi 4OAATKM Ta iHLUe.

Java Virtual Machine (JVM): Oracle JRE MicTUTb BUKoHaBuuii ABuryH JVM,

KW iHTepnpeTye 6anT-koa Java Ta BUKOHYE 1Ooro Ha pisHux nnatgopmax. JVM
3abesneyvye nnatpopmoHe3anexHicTb Java, JO3BONSOYMN BUKOHYBaTK Java-
[ofatkv Ha Byab-aKin NigTprMyBaHin nnaThopMi.

Bibniotekn Ta iHcTpymeHTu: Oracle JRE Bkntovae Habip cTaHgapTHUX Gibniotek
Java, aKi MiCTATb roToBi Kracu Ta MeToau Ans Pi3HUX 3aBAaHb NPorpamyBaHHS.
BoHo Takox noctayaeTbes 3 iHCTpyMeHTamu, Takumm sik Java Development Kit
(JDK), onst po3pobku Ta HanaropkeHHst Java-goaartkis.

Besneka: Oracle JRE Hafiae 3axoam 6e3neku, Taki Sk ynpasniHHa npaBaMu
[OCTyny A0 pecypcis, nepesipka nignucy LnudpoBrx ceptndikaTia, KOHTPOb
[OCTyny 0 CUCTEMHMX pecypciB Ta iHwe. Lle gonomarae 3abe3neunTn 6e3neky
BMKOHaHHS Java-goaatkiB Ta 3anobirtv MoXnuBuM 3arpo3am 6esneku.

Oracle JRE € ogHieto 3 peanisauin Java Runtime Environment i nigTpumyeTtbest
komnatieto Oracle. BapTo 3a3HaunTy, WO 3 MOMEHTY MO0 HaB4aHHS BiJOMO Mpo

nepexig Oracle 4o HOBOI NiLEH3IHOI NONITUKKN, TOMY PEKOMEHOYETHCSH 03HANOMUTUCS 3

odpiuiiHumun pxepenamu Oracle Ans oTpMMaHHS akTyanbHOT iHdopMmaLlii woao
niueH3yBaHHs Ta nigTpumkm Oracle JRE.

3.2.2. BcraHoBneHHsa [1
Otxe,_nna pobortu cuctemun HeobxiaHo BctaHoBuTM  ORACLE JRE Bepcii 8 i
Buue. Ockinbky_nporpama po3pobneHa Ha MOBI nporpamMyBaHHA Java i_ckomninboBaHa

B GanT- kogi, il MOxxHa 3anyckaTu B Oyab- skii_onepauiiHin cuctemi. A onucyto
BcTtaHoBneHHa ORACLE JRE Ha onepaliiHux cuctemax, Taknx sk Windows, Linux i
MacOC.

o6 iHcTantoBaTh JRE vy uii onepauinin cuctemi Windows, Bam noTpiGHo:

1.3aBaHTaxutn ORACLE JRE Bepcii 8 i Buule.

2. Bigkputy_3aBaHTaxeHun chann.

3. HatncHytn kHomky «BCTaHOBUTUY, LWOG NPUMAHATA YMOBM MNiLeH3iNHOT _yroam

Ta NPoAOBXWUTU BCTAHOBNEHHA.

4. Oracle npauoe 3 KOMMaHiAMK, SKi NPONOHYIOTL Pi3Hi npoaykTw. Mig yac
iHcTansauii Java Bam Moxe OyTW _3anponoHOBAHO [HCTantoBaTU TaKi nporpamu.

NPOAOBXUTU BCTAHOBMEHHS. Onicns 3aCTOCYHOK BCTAHOBUTbLCS, Alianorose BikKHO
noTpibHo Byae 3akpuTn.

LLlo6 iHcTantoBaTy ORACLE JRE vy Uit onepauiiHin cuctemi Linux,__Bam noTpiGHo:

1. BigkpuTtu TepmiHan.

2. Beectn komaHay «sudo apt-get install default-jre». Micna _uporo_BcTaHoBMIOETLCA
JRE.

3. 3'ABUTbLCSA Kinbka AianoroByx BiKOH i3 3anUTOM Ha NiATBEPOXKEHHS OCTaHHIX

KPOKiB iHCTansuji. Y diHanbHOMY AianoroBoMy BikHi HATUCHITb KHOMKY 3akpuTtu.

Mpouec BCTaHOBMNEHHSs 3aBEPLUEHO.

LLlo6 iHcTantoBaTy JRE Y Uit onepauiiHii cuctemi MacOC, Bam noTpibHo:
1. 8aBaHTaxutn ORACLE JRE Bepcii 8 i BuLLe.
2. BinkpuTtu_3aBaHTaxeHun chann.




4. MavicTep_BCTaHOBNEHHS BiiobpasuTtb ekpad_npusitaHHsa JRE. HatucHite Next (dani).. 5. Micns 3aBeplueHHsi_BCTaHOBMNEHHS 3'ABUTbCS

€KpaH NiATBepAXKEHHS.

HatucHitTb 3akputu, o6 3aBepLInT_BCTAHOBIEHHS.

Kpim Toro, Heob6xifHO_BCTaHOBUTM CUCTeMy ynpaeniHHs 6a3oto faHux PostgreSQL.
LLlo6 BcTaHOBMTU Lo 6a3y aaHux Ha Windows Ta MacOC, Bam noTpi6GHo:
1.3aBaHTaxutn PostgreSQL.

2. Bigkputy_3aBaHTaxeHun chann.
3. _HatucHyTu kHonky «BCTaHOBUTUY, W06 NPUAHATA YMOBMW MNiLeH3iNHOT _yroam

Ta_MPOAOBXUTU BCTaHOBMEHHS. Onicnsi 3aCTOCYHOK BCTaHOBUTLCS, AianoroBe BiKHO

noTpibHo Byae 3akpuTw.

LLlo6 BcTaHOBUTM Lo 6asy AaHux Ha Linux, Bam noTpi6Ho: 1. Biakputn Tepminan 2. BukoHatu komaHay sudo apt-get install
postgresql postgresql-contrib 3. Migkniountuca no 6a3m aanux. 3.2.3 basosi dyHkuii 3.

OCHOBHMM 3aBAaHHsAM Byno — po3pobuTy 3aCTOCYHOK AN KOHTponio po6o4oro
Yacy Ta BUKOHAHHA MOCTaBreHuX 3afadv. Taki 3acTOCYHKM BifoMmi ik « Tack — TpekiHroa
cucrtemar.

Tack-TpekiHroBa cuctema (Takox Bijoma ik cucteMa KepyBaHHS 3aBAaHHsMM abo
cucTeMa KepyBaHHS NpoeKkTamMu) - Lie nporpamHe 3abesneyeHHs), sike BUKOPUCTOBYETLCS
Onsi opraHisauii, BiACTEXEHHS Ta KepyBaHHS 3aBAaHHAMU Ta NpoekTaMun B pamkax
opraHisauii. Tack-TpekiHroBa cMcTeMa A03BOMsiE CTBOPIOBATY Ta NpU3HaYaTy 3aBAaHHs,
BCTaHOBINOBATH iX NPIOPUTETU, BCTAHOBIOBAT TEPMiHWU BUKOHAHHS Ta BiACTeXyBaTh
CTaTyC BUKOHaHHS KOXXHOTO 3aBfaHHs. BoHa Takox 3abeanevye MOXNIUBICTb
CninkyBaHHs Ta cniBnpawi MK y4acHUKamun NpoekTy, Hagatun 3acobu KOMEHTYBaHHS,
BiACTEXEHHS 3MiH Ta 0BMiH danamu. [Jeski OCHOBHI PyHKLi TaCK-TPEKiHroBUX cUcTem
BKITHOYAIOTh!

CTBOpEHHS Ta NpuU3HaYeHHs 3aBaaHb: KopuctyBadi MOXyTb CTBOPHOBATW HOBI
3aBAaHHsi, ONUCyBaTH iX, BCTAHOBIOBATW NPIOPUTETU Ta NpusHadaTm

BiANOBiAanbHMX OCiO.

BinoctexxeHHs ctatycy: Cuctema 403BOSISIE BiACTEXYBATU NOTOYHUIA CTATyC

BMKOHAHHS KOXXHOTO 3aBfaHHs, Bifobpaxatoun, Hanpvknag, Y1 3aBaHHs € B

poborTi, 3aBepLueHe abo BigknageHe.

KepyBaHHs TepMiHamu: Tack-TpekiHroBa cucteMa [,03BOMSAE BCTAHOBMNOBATU

TEPMIHM BUKOHAHHS A5t KOXXHOTO 3aBAaHHs, L0 AONOMarae KOHTponoBaTu

4acoBi paMKu MPOEKTY.

KomeHTyBaHHs1 Ta cninkyBaHHs: KopucTyBadi MOXYTb KOMEHTYBaTU 3aBAaHHS,
obrosoptoBaTu AeTani, 3agaBaT NUTaHHSA Ta obMiHoBaTUCS iHbopMalLlieto.

3BITHICTb: TacK-TPEKiHroBi CUCTEMW HaJatTb MOXIUBICTb reHepyBaTu 3BiTU Ta
aiarpamu, siki AEMOHCTPYIOTb NPOrpec NpoeKTy, BUAINEHi pecypcu Ta iHwy

CTaTUCTUKY.

Tack-TpekiHroBi cuctemMu JonomararoTb NOKpaLLMTK opraHisadito poboTu,
3abe3neyyroum LeHTparnisoBaHe Micle Ans KepyBaHHS Ta BiACTEXEHHS 3aBAaHb,
CNpOLLYytYU CNifIKyBaHHSA Ta CMiBMpaLo B KOMaHAj, @ Takox Jornomaratodm nnaHysatm

Ta KOHTPOSOBATH NPOEKTU. BOHU LLMPOKO BUKOPUCTOBYIOTLCS B Pi3HUX ranyssx, Takux
Sk po3pobka NporpaMHoro 3abe3neyeHHsi, MapKeTUHT, MPOEKTHUI MEHEMXKMEHT Ta iHLLi.
Tomy ans agmiHicTpaTtopa po3po6neHi HacTynHi OCHOBHI OyHKLI:
aBTopu3allis;

peceTpaLisi HOBOI KOMNaHii;

peecTpauis HOBOroO NPOEKTY;

onpautoBaHHs NPoekTy (AOoro Linb Ta onuc);

BMAANEHHS NPOEKTY;

CTBOPEHHSI CMIPUHTY (4acOBUIA BiPi30K NEBHOK TPMBANICTO, MPOTArOM SIKOro
CTBOPETLCSA «TOTOBUIMY, TOBTO NpUAATHUI [0 BUKOPUCTAHHS 1 penisy
iHKPEMEHT NpoayKTy);

penaryBaHHS CNIpUHTY;

CKaCyBaHHS CMPUHTY;

MOHITOPUHT Yacy;

BVKOPUCTaHHS YaTy;

3anpoLLEHHS HOBOTO KOPUCTyBaYva [0 NPOEKTY;

Takox po3pobneHi yHKLUiT Ans KopucTyBava:

peecTpadis;

aBTOpU3aLis;

CTBOPEHHS CNPUHTY (agMiHiCTpaTop — MeHedXXep NPOeKTy MoXe 3ajaBaTn
3aBfaHHs Ta CNPUHT «roMoBi» NMPOEKTY, a cam «rofnosay, TO6TO AKUIACH 3
KOPWCTYyBauYiB, MOXe 3a4aBaTi 3aBAAHHSA Ta CNPUHTU MiX iHLUIMMUK
pO3poGHMKamu);



penaryBaHHs! CNIpUHTY;
cKacyBaHHS1 CIPUHTY;
BiCTEXEHHS BiAniky yacy;
BUKOPUCTaHHS YaTy;

BikHO peecTpallii kopucTyBaya Ta KOMNaHii Moka3aHo Ha PUCYHKY 3.2

Puc. 3.2 — BikHO peecTpalii kopucTyBaya Ta komnaHii

«Register new company owner». B noni «login» BBognMo CBilA NoriH 4N noganbLIoro
noryBaHHs B 3aCTOCyHOK. B noni «password» BBOAMMO CBiit naposb. B noni «name»
BBOAM CBOE CMpaBXHe iM’A Ta Npi3BuLLE ANs noganbLUoi Nerwoi KoMmyHKauii Mix
KopuctyBadamu nporpamu. B noeni «email» BBoaMMO CBOIO enekTpoHHy noLuTy. B noni
«phone» BBOAMMO CBIll HOMep TenedoHy. «Register new company». B noni «<name»
BBOAMMO Ha3By komnaHii. B noni «description» BBoAMMO onuc KoMnaHii, 40 npuknagy
YMM BOHa 3aiiMaeTbCs Ta SKOrO POAY BUKOHYE NPOEKTU.

MporpamHwit kof AaHoro BikHa 306paXkeHuii Ha pUCYHKy 3.3
Puc. 3.3 — nporpamHuin ko BikHa peecTpadii

Puc 3.4 — npofoBXeHHst NporpamMHoro kogy BikHa peecTpalii

[aHi cTpiykn 3anoHeBHi Yepes umkn for. Java, unkn for € ogHUM 3 HaNMOLLMPEHILLNX
cnocobiB iTepaLii (TOBTOPEHHs) NeBHOrO GMOKY KOy NeBHy KinbKiCTb pasiB. BoHa
[03BONSiE BUKOHYBATU NeBHI Aii abo 06pobky Ans KOXKHOro enemMeHTy y 3agaHoMy
pianasoHi abo konekuii. CuHTakeuc uukny for B Java Burnagae tak:

iHilianisauis: Lle noyaTkoBa iHCTPYKLisl, BUKOHYETLCA OAVH pa3 nepes no4aTkom
uukny. BoHa Moxe Bkno4aTtH iHilianisauito 3MiHHUX, BCTAHOBIEHHS NO4aTKOBUX
3HauYeHb iTepaTopiB i T.4.

ymoBa: Lle ymoBa, sika nepeBipsieTbCA Nepes KOXHOL0 iTepauieto Lmkny. AKLLO
YMOBa € iCTUHHO, BUKOHYETHCS TiNO LMKNY. AKLWO yMoBa € XMBHOK, BUKOHAHHS
LMKy 3aBepLUYETbCS.

iTepauis: Lle iHCTpyKUis, sika BUKOHYETBCA NICns KOXHOI iTepauii uukny. BoHa
3a3BUYalN BUKOPUCTOBYETLCS AN 3MiHWN 3HAYeHb 3MiHHMX, LLIO KOHTPOMIOKTh
iTepadito.

Tino umkny: Lie 6nok koay, sikuii BUKOHYETBCS NPY KOXHI iTepauii umkny. BiH
MiCTUTb AT, SKi BM Ba)kaeTe BUKOHATU AN KOXHOMO enemMeHTy Yy Aiana3oHi abo
KOMeKuil.

BikHO aBTOpM3aLii 4O NPOrpaMHOro 3acTOCYHKY 306paxeHa Ha pUcyHky 3.5

Puc. 3.5 — BikHo aBTOpM3aLii

B noni «login» - BBOAMMO Te 3Ha4eHHs, KOTpe BBENMW Npu peecTpallii, 3 nonem
«password» - aHanori4Ho. licns voro Haxxumaemo «Login Iny». Takox moxemo
HaTucHyTK «Sign IN» Ana HoBoi peecTpallii.

Pwuc. 3.6 — nporpamHuin kof BikHa aBTopu3aauii

BikHO CTBOpEHHS1 HOBOTO MPOEKTY 306paeHO Ha pUCyHKy 3.7

Pwuc. 3.7 — BikHO CTBOpPEHHSI HOBOTO NMPOEKTY
B noni «Name» - BBogumMo Ha3By npoekTy. B noni «desctiption» - BBogumo onuc
NpOEeKTY.

Puc. 3.8 — MNporpamHuin kof BikHa CTBOPEHHSI HOBOMO MPOEKTY
Ha pucyHky 3.9 306paxeH0 BikHO CTBOPEHHSI HOBOTO CMpUHTA.

Pwuc. 3.9 — BikHO CTBOpPEHHSI HOBOTO CNpUHTA

B noni «<name» BBOAMMO Ha3BY CMPUHTA, MOXHa TakoX Ha3BaTu sik NpoekT. B

noni «project» BUGMpaEMO 3i CNCKy JOCTYMHUX NPOEKTIB NMPOEKT, 40 SKOr0 MU
CTBOPKOEMO CcrpUHT. B nonsix «start date» Ta «end date» 3agaemo aegnaviH. B noni
«Goal» cTaBMMO 3aBAAHHS [0 BUKOHHAHHS OAHOMY 3 PO3POGHUKIB NMPOEKTY.

Pwuc. 4.0 — nporpamMHuin koA BikHa CTBOPEHHSI HOBOTO CMpUHTA
Puvc 4.1 — npofoBXeHHst NPorpamMHoro Kogy BikHa CTBOPEHHS HOBOTO NMPOEKTY

Takox 6yB CTBOpPEHWUIA AN CMiNKyBaHHA KOPUCTYBadiB Mix coboto.
Yar - Le hopMa enekTPOHHOro CNiflkyBaHHS, sika [O3BOMSE KOPUCTyBavyaM



06MiHIOBaTUCA TEKCTOBMMMU MOBIAOMIEHHAMY Y PEXUMI peanbHoro Yacy. Yatn MoxyTb
6yTn BOy#oBaHi y Beb-cantun, MobGinbHi foaaTtki, MeceHmkepy abo cneuianizoBaHi
nporpamu. OCHOBHI XapaKTepUCTUKK YaTy:

TekcToBi NoBigomMneHHs: KopuctyBadi BBOASITb TEKCTOBI NMOBIAOMITEHHS, SKi
Bigo6paxaloTbCs ANS HLWMX y4acHUKIB YaTy. Lie ocHOBHWMIA cnoci6 komyHikaLii y
yari.

Pexvm peanbHoro Yacy: YaTtv HagatoTe MUTTEBY AOCTaBKY NOBIAOMIEHb, L0
[03BOMSiE KOPUCTYBayaMm CninkyBaTucst maike 6e3 satpumok. Lie pobutb var
edeKTUBHUM AN LWBUAKOT KOMYHiKaL,i.

BaraTokopucTyBaLbki pO3MOBU: YYaCHUKU YaTy MOXYTb NPUEAHYBATUCS [0
cninbHUX po3MoB abo CTBOPIOBATU NPMBaTHI YaTh A5t 0OMiHY NOBIAOMNEHHSIMU 3
KOHKpeTHMMKU ocobamu abo rpynamu.

Megiacavinu: [Jesiki yaTi 4O3BONAOTL BiANPABMAATU HE NKLLE TeKCTOBI
noBiAoMMeHHs, ane n megiadannu, Taki sk dotorpadii, Bigeo, ayaio, AOKYMEHTH i
T.0.

Emopagsi Ta cmannu: Yatn MoxyTb NigTpUMyBaTW BUKOPUCTaHHS eMoA3i, CManiB
Ta iHLXX CUMBONIB AN BUPA3HOCTI Ta BUPAXEHHS eMOLiN.

HoTtudikauii: Yatn MoxyTb Hagcunatu cnogilleHHst abo NoBiAOMIEHHS NPO HOBI
NOBIAOMIEHHS, siKi 4O3BONSIOTL KOpUCTyBadam ByTu B Kypci akTUBHOCTI B YarTi.

YaTu LLMPOKO BMKOPUCTOBYIOTLCS 5K 3acif KOMyHikaLii B pisHUX cdpepax, BKoYaoum
ocobucTe cninkyBaHHs, 6idHeC-kOMyHiKaLlito, TeXHIYHY NiATPUMKY, KONEeKTUBHY po6oTy
Hafd npoekTamu, Beb-cemiHapu Ta 6arato iHLWoro.

Ha pucyHky 4.2 306paxeHuit yart.

Puc. 4.2 - yat

3niBa 306paxeHi KOpUCTyBaYi, KnaLHyBLUWIA MiBOK KHOMKOK MULLI Ha SIKUX MU
3MOXEeMO po3noyvaTti CrinkyBaHHS.

Hwxue Ha pucyHky 4.3 HaBealy Ko, , 3a JOMOMOroto sikoro 6yB CTBOPEHWUI AaHUiA Yar.

Pwuc. 4.3 — nporpaMHuin Ko CTBOPEHHS YaTy CrifnKyBaHHS.
Ha pucyHky 4.4 306paxkeHe NoBHe Aianorose BiKHO 3aCTOCYHKY.

Puc. 4.4 — pianorose BIKHO 3aCTOCYHKY.

3.3 TecTyBaHHs Ta BepudikaLisi po3pobrneHoro nporpamHoro 3abe3neyeHHst

Bynu npoBeneHi HeoOXxiaHi BUNpobyBaHHS ANS Nepesipku BignoBiaHOCTI
pO3po6reHoro NPoAyKTY BUMOram, BUSIBIIEHHS Ta BUNPaBIIeHHst MoMumnok. Ha usomy
eTani nepeBsipka € Ay>e BaXIMBO, OCKINbK/ BOHa BU3HAYa€E rHy4KiCTb CUCTEMM ANs
KOHKPETHOro BUKOPUCTaHHS. CbOorogHi iCHYOTb Pi3Hi BUAW TECTIB, | KOXEH 3 HUX
[03BONSE NePEBIPUTY TON YN HLLIWIA acnekT NPoayKTy, WO po3pobnseTbes.

Bynu npoBefeHi HAaCTynHi TECTV Ta BpaxoBaHi XapaKTepUCTUKM NMPOrpaMHOro
NPOAYKTY:

- doyHKLUioHanbHa npoba;

- GUI Tecty;

- TecTu 6e3neku.

3.3.1 dyHKUiOHanbHe TeCTyBaHHSA

Bynu npoBegeHi dyHKUioHanbi TecTn po3pobneHoi cuctemu. Lie nossonsie
nepesipuTU BiAMNOBIAHICTb BUMOram, BUKNageHnM y cneuudikadii.

dyHKLiIOHaNBbHUIA TECT CUCTEMM - Lie BU, TECTYBaHHSI MPOrpaMHOro 3abesaneyeHHs, Skui
nepesipsie, 4u Bignosigae cuctema BUMoram Ta cneundikavisaim dyHKLiOHaNbHOCTI.
Moro uinb nonsirae B nepeBipLi NpaBUnbLHOCTI po6oTH okpemmux PYHKLii, MoaysiB a6o
cucTeMM B Linomy, 3abeaneyyoun KOPeKTHICTb iX BUKOHaHHS Ta B3aemogii.

OCHOBHi XapakTepucTukn yHKLiOHaNbHOro TeCTyBaHHSA CUCTEMMU:

Mepesipka dyHKUiA: PyHKULIOHANBbHUI TECT NEPEBIPSE, YN NPALOOTL PYHKLT
CUCTEMM BiANOBIAHO A0 BUMOT Ta OYiKyBaHb.

BxigHi aaHi Ta BuxigHi pesynstatu: TecTyBaHHSA NepeBipsie NpaBuIbHICTb

06pO6KM BXiAHUX AaHMX CUCTEMONO i BIAMOBIAHICTb O4iKyBaHUM BUXiAHUM
pesynsratam.

CueHapii TecTyBaHHA: ®yHKLiOHaNbHe TeCTyBaHHS BKMOYae po3pobky cueHapiis,
AKi BigobparkatoTb TMNOBI B3aeMOfii KOpUCTyBaya 3 CUCTEMOIO Ta NEPEBIPSIOTb,

YY1 NpaLoloTh Li B3AEMOAIT NpaBuUrbHo.

[MokpuTTs dyHKUiOHanbHOCTI: TecTyBaHHA CTaBUTb 3a METY NepeBipuTyn BCi
yHKUIT cucTeMm Ta ix MoXMBI kKOMBiHaLi, a TakoX NepeBipsie B3aEMOAII0 MixX

dyHKLISMU,
Banigauia Ta Bepudikauis: PyHKLiOHanbHe TeCTyBaHHA AonoMarae niaTBepanTy,



LL|0 cucTeMa Bignosigae BuMoram i cneumdikanism, wo 6ynu Bu3HaveHi Ha
noyaTky po3pobku.

PerpeciiiHe TecTyBaHHs: ®yHKLiOHaNbHe TeCTyBaHHS BKIHOYAE NepeBipKy
CUCTEMM Ha HasIBHICTb BiAHOBMEHHS OYHKLi NiCnsi BHECEHHS 3MiH abo
BAOCKOHAmNEHHS.
®yHKUiOHaNbHE TECTYBaHHS € BaXXIVBUM €TanoM B NpoLieci po3pobku
nporpamHoro 3abe3neyeHHsi, OCKinbKky BOHO JO3BOSISIE BNEBHUTUCA B
npaBuIbHOCTI pO6OTU cUCTEMM Ta 3abe3nNeUnT BUCOKY SIKICTb (PYHKLIOHANbHOCTI
NS KOPUCTYBauiB.

Llen TecT noka3sye, 110 BCi BuMoOru_paotpumai. TekcT chyHKLiOHanbLHOro_TtecTy.
MoxHa 3HanTM B [lopatky B

_3.3.2 GUI _tectyBaHHsa

Bynb-aka nporpama_noBuHHA YiTKO_CMiNKyBaTUCA 3_KOPUCTYBayeM, Bi/l LibOro 6esnocepeHbLO 3anexuThb il _yCrix
Moxke_nerko matu Husky npobnem. GUI Tect (aHrn. Graphical User Interface test) - ue Bua TectyBaHHs
nporpamHoro 3abe3neyeHHsi, CpsIMOBaHMWIN Ha NEPEBIPKY KOPEKTHOCTI Ta

npauesgaTtHocTi rpadhivHoro iHTepdericy kopuctyBada (GUI). GUI TecTu nepeBipsitoTb

YHKLIOHAMNbHICTb, eNeMeHTN KepyBaHHS, B3aEMO/II0 3 KOPUCTYBaYEM, 30BHILLHIN

BUIMAA Ta iHWi acnekTy, NoB'a3aHi 3 rpadpivyHMM iHTepdencom nporpamu.
OcHoBHi xapakTtepuctukn GUI TectyBaHHs:

EnemeHTn kepyBaHHsa: GUI TecTn nepeBipstoTb NpaBunbHICTE pOBOTH Pi3HMX
€MNeMEeHTIB KepyBaHHSI, TaKMX SK KHOMKW, MEHIO, TEKCTOBI NOMNS, PagiOKHOMKK,
dnaxkn ToLo. BoHM NepeKkoHyTbCS, Lo eNeMeHTH KOPEKTHO pearytoTb Ha Aii
KOpWCTyBaya Ta BUKOHYIOTb nepeabadeHi dyHkuii.

B3aemogisi 3 kopuctyBadeM: GUI TecTn nepeBipstoTh, ik KOPUCTYBaY MOXe
B3aEMO/IATI 3 NporpamMmoto Yepes rpadidHnm iHTepdeinc. BoHn nepesipsioTs

BiAMOBIAHICTb OYiKyBaHOro pesynsraTy AisiM KOpUcTyBaYa, TakuM Sk BBEAEHHS
AaHWX, HaTUCKaHHS KHOMOK, NEpPeMILLIeHHS efleMeHTIB TOLLO.
3oBHiWwHIN Burnaa: GUI TecTu nepesipsitoTb NpaBUIbHICTb BigobpaXeHHs
efieMeHTiB Ha eKkpaHi. BoHM nepeKkoHyoTbCS, LU0 eneMeHTu, WpudTn, KONipHi
CXeMM Ta iHWi aTpnbyTu rpadpiyHoro iHTepdeliicy BignosigaTe BUMoram Ta
BUIMSAAI0Tb HANEXHUM YUHOM.

PyHkuioHanbHicTb: GUI TecTn nepeBipsAloTb NpaBUmbHICTL peanisavii
YHKLIiOHanbHMX BUMOT Yepes rpadivHni iHTepdenc. BoHn nepekoHyoTbes, Lo
nporpama BiAnoBifae Ha NpaBUrbHICTb BBEAEHHSA AaHNX, BUKOHYE 3anuTn
KopucTyBaua, Bigobpaxae ouvikyBaHi pesynsraTi TOLLO.

PerpecinHe TecTyBaHHs: GUI TecTn Takox BKIOYaloTb NepeBipKY KOPEKTHOCTI
rpadpiyHoro iHTepdeiicy nicns BHeCeHHs1 3MiH abo OHOBMEHHSI NPOrpPaMHoOro
3abe3neyeHHsi. BoHn NepeKoHyHTbCS, WO 3MiHU He MOopYLLUYTb Npavue3aaTHicTb
GUI Ta B3aemogito 3 KopucTyBadeMm.

GUI Tect gonomaratotb BNEBHUTUCS, LLO NporpamHe 3abesneveHHs npawoe

HanexHUM Y1HOM Ta 3abeaneyye 3py4Hy Ta KOPEKTHY B3aEMOZI0 3 KOPUCTYBa4YeM Yepes
rpadiyHmm iHTepderic.

[ns npoBefeHHs TecTiB rpadivHoro iHTepdeicy 6yno cTBOPEHO KOHTPOSbHMIA

CMUCOK, 3riAHO 3 AKUM NPOBOANNNCH TeCTU. KOHTPOMbHUI CUCOK MOXHa 3HaNTW B

Hopatky B.

3a pesynbTaTamu nepeBipku 3rigHO 3 KOHTPOMbHWUM NUCTOM _AedheKTiB He BUABNEHO

5 HecnpaBHa cucrtema

6yrno. 3.3.3. TectyBaHHs Ge3neku TecTyBaHHA 6e3nekn € [yxe BaXMBOK YACTUHOW Byab-AKOro NMpoAyKTY, Lo PO3pOo6rseTLCA.
Ockinbkun B _cucteMi_ 2 poni (knieHT_i apamiHicTpaTop),_ HeobXxiaHO 3a6e3neynTy MakCuManbHUW 3axXUCT_AaHUX KOXHOIO YyYacHUKa.

[1ns 3abe3nevyeHHs 3ax1CTy_OCHOBHOrO KOpPUCTyBa4a AesKi dyHKUii, 4OCTYNHI nuwie agMiHicTpaTopy,

3a6rnokoBaHi. Hanpm(nap,, 3anpoLlieHHA HOBOro KopuctyBada B CUCTEMY. Lle moxe 3pobuty_nuiie KOpUcTyBa4 i3_ponnio

—_ O®yHKUIi, AOCTYNHI KOPUCTYBavy

Yci naponi kopuctyBauiB 36epiratoTbca B _6a3sHi_AaHux y 3awmdpoBaHoMy BUrnsaai 3a _gonomoroto xewy BCrypt.

BBOAUTbLCS Y hopmy, BiH

BiAOOpaxaeTbCs i3 CMBOMOM «*», LLO He [03BONSAE iHWMM ocobam niarnsaaTy 3a
naponem.

Mpouec aBTOpK3aLii Ta aBTeHTUdIKaLIT Ayxe Baxnueuia. Micna aBTopusaii BCi

AaHi KopucTyBayva nepeaaroTbCs Ha cepBep 3a A0NOMOrol TOKeHa. Yac XuUTTS xxeToHa 2
XBUNUHW. Tlicns 3akiHYeHHs Lboro Yacy BiH 6yae aBTOMaTUYHO BiAHOBMNEHWN,
3anobirato4u Noro BUKOPUCTAHHIO Pi3HUMU LLKIANMBUMU NporpaMamu. Lie Takox
3anobirae BTpaTi gaHux. TecT 6e3nekn nepesipsiB MOXNMBICTb AOCTYMY A0 CTOPIHKU,
[OCTyn [0 sSiIKOi Mae nuie agMiHictpaTop. [ns Lboro BUKOPUCTOBYBanacs nporpama
Postman, nepesipka 3giicHioBanacs Yyepes API. Yci cnpobu 6ynu HeBganumu, 3anut
6yno noeepHyTo 3 kogom HTTP 403, Lo o3Havae, Lo focTyn 6yno 3a6opoHeHo. Takum

Konu naponb



YMHOM 3I0BMUCHUK TAKOX HE MOXE OTPUMATN XOAHOI iHdopmalLlii.

BMCHOBKM
PesynsTatoM po60oTy € CTBOPEHHS HOBOTO MPOrPamMHOro 3aCTOCYHKY — CUCTEMM

KOHTPOSo po60oYoro Yacy Ta BUKOHaHHsS noctaeneHux Linen «Lazy_Track». Mepen noyatkom po6oTu 6yno [ocCnifkeHo Temy._ Ta

npoaHarni3oBaHO BXe iCHyloui aHanoru

OaHoro TUny cuctem, LWo6 BUSIBUTU NepeBary Ta HeAoNiku Takux iHCTPYMEHTIB Ta _BpaxyBatu ix npu po3pobui cBoro goaatky. Takox

Byno cTBOpeHo AiarpaMy BapiaHTiB BUKOPUCTaHHA Ta [OOLWKY cueHapiiB. HacTynHum kpokoMm cTano ¢popmyBaHHA _(DyHKLOHANbHUX i
HedyHKLioHaNbHNX BUMOT A0 ManbyTHbOro npoAykTy. 1. BusHayeHo apxiTekTypy nporpamHoro npoaykty. [loTim 6ynu cTBopeHi

fiarpama
cTaHy Ta giarpama knacis UML. MNpu po6oTi 3 6a3ot0 _aaHvx_Byno cTBopeHo Aiarpamy.

ER_pnnsa PostgreSQL i BM3Ha4YeHO 3B’A3KU MiX _Tabnuugmu.

OcTaHHIM KPOKOM Ha LiboMy eTari 6yno cTBopeHHA Tabnuui ineHTudikatopis. 2. [looaTok CTBOPEHO Ha MOBI NporpamyBaHHA Java 3

BUKOPUCTAHHAM (PpPenMBOpPKY

SPRING.

3. Bynu cTBOpeHHi OCHOBHI hyHKLT 3aCTOCYHKY siKi € AOCTYNHUMK ANs agMiHicTpaTopa
Ta 6inbLu ckopoyeHi dyHKLIT Ans KopucTyBaya.

4. MNpoBeaeHi yHKLioHanbHi BUNpobyBaHHS Ta TECTW Ha Ge3neky, Lo AyXe € BaXIIMBO.
5. MNpoBeaeMo NOPIBHSIHHSA 3 iCHYOUMM aHaroroMm.

CMNNCOK BUKOPUCTAHUX IXKEPEN

1. OcpiuiviHmin canT cuctemun Bugzilla.Features— Ak oTpumatun foctyn fo pecypcy:
https://www.bugzilla.org/features/.

2. OdhiuinHMIn BeG-canT cuctemm — Ak oTpyMaTK AoCTyn A0 pecypcy:
https://www.jetbrains.com/youtrack/.

[xepeno: https://uk.wikipedia.org/wiki/%D0%9A%D0%D0%BD%D1%82-
%D1%81%DO0.

3. XKypHan - Ak oTpumaTti JoCcTyn Ao pecypcy:
https://uk.wikipedia.org/wiki/%D0%9B%D0%BE%D0%B3.

OdpininHuin Be6-canT Bugzilla — Ak oTpumaTti focTyn Ao pecypcy:
https://www.bugzilla.org/.

4. Benbma A. M. Bubip cuctemu BiaCTEXEHHS MOMUIOK 3anexHOo Bifg, KOHirypauii
nporpamHoro 3abesneyeHHsi / A. M. Benbma, €. 0. Benbma. JlakTioHoB // BicHuk
HTYY “KMI”. MicTep. : IHbopmaTyka, ynpasniHHs Ta obuMcnioBanbHa TexHika. - 2010
(nepernsag).

- 3aBgaHHA 52. — CT1.137-141

5. OdpiuinHum Beb-cant ScalHive — Ak oTpumaTtn 4ocTyn [O pecypcey:
https://scalhive.com/.

6. OdpininHuni Be6-canT Spring Securiry Framework — Ak oTpymati 4OCTyn A0 pecypcy:
https://projects.spring.io/spring-security/.

7. Wo Take JAVA? - https://uk.wikipedia.org/wiki/JavaScript

8. LLlo Take icTopii kopucTyBadis?— Cnocib goctyny

[xepeno: https://www.quality-assurance-group.com/user-stories/.

9. Bucno6okos B. Lo Take PostgreSQL? Ans Tux xTo cymHiBaeTbca!] / Biktop
BucnobokoB — Ak oTpumaTtn JocTyn Ao Axepena:

10. Cnpopos K. Mpo ponb PM i ynpasniHHs BenMkuMu maclutaboBaHMmm npoektamm /
Kunpuno Cugopos — Ak oTpymaTy OCTyn A0 mxepena:

https://dou.ua/lenta/articles/scalable-project-management/.

11. Tpekep nomMunok: sik BUOGpaTK HalKkpalLLi?
http://qatestlab.com/ru/knowledge-center/QA-Testing-Materials/Bug-Trackers-What-to-
Choose/.

12. Ak iHcTantoBatu Java 3a gonomoroto Apt-Get B Ubuntu 16.04 - meTog goctyny Ao
pecypcy:
https://www.digitalocean.com/community/tutorials/java-apt-get-ubuntu-16-04-ru.

13. KnieHt - CepBep:
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B8%D0%B5%D0%BD %D
1%82_%E2%80%94_%D1%81%D0% B5%D1%80%D0%B2%D0%B5% 80.

14. KopoTtkuin ornag Spring Securit: https://habr.com/post/203318/.

15. Cnctema BiACTEXEHHSI MOMUMOK:
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0
%BC%D0%B0_%D0%

16. Cuctema kepyBaHHs 6a3amu aaHux PostgreSQL
http://bourabai.kz/dbt/servers/postgresql.htm

17. SCRUM - LIE E®EKTMBHE YMNPABNIHHA NMPOEKTAMA

https ://brainrain.com.ua/%D1%81%D0%BA%D1%80%D0%B0%D0%BC-
%D1%8D%D1 %82 %D0%BE.



18. Bugzilla

https://uk.wikipedia.org/wiki/Bugzilla.Bucrno6okos B. Lo Take PostgreSQL? [Ons Tux
XTO cymHiBaeTbcs! / Buktop Bucnobokos

19. Java Runtime Environment
https://uk.wikipedia.org/wiki/Java_Runtime_Environment.

20. Spring Framework

https://uk.wikipedia.org/wiki/Spring_Framework.

21. SQL https://uk.wikipedia.org/wiki/SQL.

22. Task management https://en.wikipedia.org/wiki/Task_management.
23. Tracking system https://en.wikipedia.org/wiki/Tracking_system.

24. YouTrack https://uk.wikipedia.org/wiki/YouTrack.

Hopatok A

BuxigHuii ko knacis cyTHocTewn

Project.java

import com.lazytrack.core.entity. CompanyAssociated; import

java.time.LocalDate; import javax.persistence.Column;

import javax.persistence.Entity;

import javax.persistence.Table;

import javax.persistence.UniqueConstraint; import

lombok.Getter; import lombok.Setter;

@Table(name = "projects",

uniqueConstraints = @UniqueConstraint(columnNames = {"name", "company_id"}))

public class Project extends CompanyAssociated { @ Column(name =
"name",_nullable = false)_private String name; @Column(name = "description", nullable = false)
private String description;

@ Column(name = "start_date") private LocalDate startDate;_
@_Column(name = "end_date")

private LocalDate endDate;

}

Sprint.java

import com.fasterxml.jackson.databind.annotation.JsonDeserialize; import
com.fasterxml.jackson.databind.annotation.JsonSerialize; import
com.lazytrack.core.serialization.LocalDateDeserializer; import
com.lazytrack.core.serialization.LocalDateSerializer; import
com.lazytrack.project.entity.ProjectAssociated; import java.time.LocalDate;
import javax.persistence.Column;

import javax.persistence.Entity;

import javax.persistence.Table;

import javax.persistence.UniqueConstraint; import
lombok.Getter; import lombok.Setter;

@Getter

@Setter

@Entity

@Table(name = "sprints",

uniqueConstraints = @UniqueConstraint(columnNames = {"name", "project_id"}))
public class Sprint extends ProjectAssociated { @Column(name =
"name", nullable = false) private String name;

@Column(name = "goal", nullable = false)

private String goal;

@JsonDeserialize(using = LocalDateDeserializer.class)
@JsonSerialize(using = LocalDateSerializer.class)
@Column(name = "start_date", nullable = false)

private LocalDate startDate;

@JsonDeserialize(using = LocalDateDeserializer.class)
@JsonSerialize(using = LocalDateSerializer.class)
@Column(name = "end_date", nullable = false)

private LocalDate endDate;

}

UserStory.java
import com.lazytrack.project.entity.ProjectAssociated; import



javax.persistence.Column; import javax.persistence.Entity;

import javax.persistence.Table;

import javax.persistence.UniqueConstraint;
import javax.validation.constraints.NotNull;
import lombok.Getter;

import lombok.Setter;

@Getter

@Setter

@Entity

@Table(name = "user_stories",

uniqueConstraints = @UniqueConstraint(columnNames = {"name",
"project_id"}))

public class UserStory extends ProjectAssociated {
@NotNull

@Column(name = "name", nullable = false)

private String name;

@Column(name = "description")

private String description;

Issue.java

import com.lazytrack.board.entity.enumeration.Priority; import
com.lazytrack.board.entity.enumeration.Severity; import
com.lazytrack.core.entity.User;

import com.lazytrack.project.entity.ProjectAssociated; import java.util. UUID;

import javax.persistence.Column; import
javax.persistence.Entity; import
javax.persistence.EnumType; import
javax.persistence.Enumerated; import

javax.persistence.ManyToOne;

import javax.validation.constraints.NotNull; @Entity(name =
"issues")

public class Issue extends ProjectAssociated {

@NotNull

@Column(name = "name", nullable = false)

private String name;

@Column( name = "description", nullable = false) private String
description; @Enumerated(EnumType.STRING) private Severity
severity;

@Enumerated(EnumType.STRING)
private Priority priority;
@ManyToOne

private Requirement requirement;

@ManyToOne

private State state;

@Column(name = "sprint_id", insertable = false, updatable = false)
private UUID sprintld;

@ManyToOne

private Sprint sprint;

@ManyToOne

private UserStory userStory;

@ManyToOne

private User user

Lopatok b
Tabnvus B.1

PDyHKLiOHanbHe TeCTyBaHHS



BapiaHTu BukopuctaHHa TecToBi Bunagku TecToBi gaHi
Peectpauis 510
KopucTyBaya Ta

KOMMaHii B cuctemi

ABTopu3sauia 3 3
KopuCTyBa4a y cuctemi

CTBOpEHHS NpoekTy 2 4
PepnarysaHHsA npoekty 3 4
BupaneHHst npoekty 1 -
CTBOpeHHs cnpuHta 3 5
PeparysaHHsi cnpuHta 3 5
BupaneHHs cnpuxta 1 -
CtBopeHHsi User story 47
PepnarysanHs User story 5 10
BupanenHs User story 1 -
CTtBOpeHHst kapTodkn 9 30
PeparysaHHs kapToukn 12 45
KopuctyBaHHst yatom 4 13
3aranom 60 136(]
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