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AHOTALISA

Jlana po6oTa mpucBsSU€Ha CTBOPEHHIO IHCTPYMEHTY JIsl aHAJI3y BIAMYCTOK Ha
M1IPUEMCTBAX.

B naniit po6oTi Oyio cTBopeHO mporpamMHe 3a0€3MedeHHs 3a JOTIOMOTOK0 MOBH
IporpaMyBaHHs Java Ta CyMmyTHIX iX 1HCTPYMEHTIB Takux sik: Spring Boot, Maven,
H2, PostgreSQL, Deep Java Library (DJL).

Knrouosi cnosa: Java, Spring Boot, DJL, Al, mikpocepBic, HaB4YaHHS,

nependaYeHHs, BilNyCTKA, IVIAHYBAHHS.

ABSTRACT

This work is dedicated to the development of a tool for analyzing vacations in
enterprises.

In this project, software has been created using the Java programming language
and related tools such as Spring Boot, Maven, H2, PostgreSQL, and the Deep Java
Library (DJL).

Key words: Java, Spring Boot, DJL, Al, microservice, learning, prediction,

vacation, planning.
KBamidikamiitna po0GoTta MICTUTh  pPE3ylIbTaTH  BIACHUX  JOCIIJKEHb.

Bukopucrtanusi iei, pe3yibTaTiB 1 TEKCTIB HAyKOBUX JAOCIIKEHb 1HIIUX aBTOPIB

MaroTh TOCUJIAHHS Ha BIJMIOBIIHE JIKEPEO.

B. I. Kycsax
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BCTYII

AKTyajabHicTh poOoTu. [lnaHnyBaHHS BHUKOHAHHS POOIT HA MIANPUEMCTBAX
BIJIIFPA€ KJIKOUOBY poJib B iX cTaOUIbHOMY (YHKIIOHYBaHHI. 3Ba)Kaloud Ha TOU
(dakTop, MO0 OCHOBHUM PECYPCOM IMIAMPUEMCTBA, SK MPABWIO, € HOTO MPAIiBHUKH,
BpaxoByBaTH iX HasBHICTh a00 BIJCYTHICTh MpH IJIaHYBaHHS TMEBHUX BHJIIB POOIT
CTa€ HEMPOCTUM 3aBAaHHAM. Ha ChOrogHIIHIN I€Hb € YMMaJO Pi3HUX NPUYUH, YOMY
JIOMHA HE MOXKE 3’SIBUTUCHh Ha POOOYOMY MICII, Cepel HHUX: XBOPOOH, KaHIKYJIH,
CE30HHI clpaBH, TOmO. Taki MOAil yacTo 3ajexarh BijJl PI3HOMAHITHUX 3arajbHUX
(dakTopiB, TAKUX SK TUTAHOBI BIITYCTKH, CE30HHI XBOPOOH, TOIIO, Ta IEPCOHATLHUX:
ciMeiH1 00CTaBUHM, XPOHIYHI XBOPOOH, TOIIIO.

Meta. Metoro kBanmidikaiiiHoi podoTH € po3podKa IHCTPYMEHTY JJIsl aHAII3Y
BIJICYTHOCTEW TpalliBHUKa B MHHYJIOMY Ta MOXIHUBOCTEH iX mependoadeHHsT B
MalOyTHROMY. [laHWi IHCTPYMEHT HaJla€ MOXJIUBICTh MTPOBOAUTH Kpallle MIaHyBaHHS
BUKOHAHHS pOOIT Ha M1JIPHEMCTBAX.

3apaanHsn podoru.  3aBAaHHAM KBajidikamiiiHOi poOOTH € Ppo3poOKa
MIPOTPAMHOTO PIIICHHS ISl aHaJI3y Ta mnepen0adeHHs BiICYyTHOCTEN MpAaIliBHUKIB Ha
MiAIpUEMCTaBaX. BuMoramu 10 3aCTOCYHKY € MOMJIMBICTH HOTO BHKOPHUCTAHHS 3
THIITMMHU 3aCTOCYHKaMHM, MacIITaboBaHICTh, 3py4uHe Bukopuctands REST API.

[1ix yac BuUKOHaHHs KBaji(ikaliiiHoi poOOTH Oys0 po3B’A3aHO TaKi 3a/aul:

l. JOCIIJDKEHHSI Ta aHajll3 MpOorpaMHUX PIlIeHb TNOMIOHOI TEMaTHKH,
MOPIBHAHHS 1X (YHKIIOHAJIIBHUX MOXKJIMBOCTEH, BUIAIJICHHS IepeBar Ta HEJIOMIKIB;

2. po3po0Ka MIKPOCEPBICY JJIsI CTBOPCHHS, pearyBaHHs, IEPETIISTY TOMIH
3a JIONOMOTor0 TexHouorii Java, Spring Boot, DJL;

3. TECTYBaHHS pOo3p00JIECHOTO MIKPOCEPBICY.

CTBOpeHHMIA MIKPOCEPBIC CKIIAJIA€ThCS TUIBKH 3 CEPBEPHOI YACTHHH, IS
30epexxenHs BukopuctoByeThes Taki CKBJl sk H2 Ta PostgreSQL. Ilix yac pobotu

BUKOPHCTOBYBAJIKMCh HACTYITHI TexHOIOr1i Java, Spring Boot, DJL, Docker.



O0’ext npocaigxennsi. CucrteMa IUIaHyBaHHS BHUKOHaHHA poOIT Ha
MIAIPUEMCTBAX, 30KpeMa npoOJieMH, TNOB'A3aHl 3 BIJCYTHICTIO IPAaLlIBHUKIB.
JlocnmikeHHST CIpSMOBaHE Ha pPO3POOKY I1HCTPYMEHTY [IJisi aHali3y MHUHYIHX
BIICYTHOCTEM TpALIBHUKIB Ta TMependaueHHs MOXIMBHUX BIJCYTHOCTEH B
MaitoyTHbOMY. OO0'€KTOM TakoX € PO3poOICHHUN MIKPOCEpBIC, IO BKIIOYA€E B cele
CepBEpHY YAaCTHMHY Ta BUKOpUCTOBYe TexHoJorii Java, Spring Boot, DJL, Docker, a
Takok Oa3u nanux H2 Tta PostgreSQL. V pamkax AociipkeHHS BUPILIyBajgucs
3aBIaHHS JOCIHIDKEHHS Ta aHaji3y aHaJOTIYHHX IMPOTrpaMHUX pIlIEHb, PO3POOKHU
MIKpOCEpBICY Ta HOro TeCTyBaHHS.

IIpakTuuyHe 3actocyBaHHsA. Cucrtema MOXE [OMOMAaraTd MiJMpPHEMCTBAM
aHaJ13yBaTU MHHYII BiJICYTHOCTI MPAIliBHUKIB, BPAXOBYIOYHM PI3HOMaHITHI (DaKTOpH,
Takl sIK XBOpOOM, KaHIKYJIH, ciMelHl oOcTaBuHU. lle M03BONMTH Kpalle MIaHyBaTH

BIJIMMYCTKH, & TAKOXK aJaNTyBaTH poOo4mii rpadik 10 MOKIUBUX BIJICYTHOCTEH.



Po3aia 1. Oriisig anaJioriB 3a TeMaTHKOK KBaJi(ikaniiiHoi podoTu

1.1 IIpob6aemaTnka

Ha cporomHimHiii 1eHb ICHY€ YUMajo MPOTPaAMHUX PIlIeHb ISl €(DEeKTUBHOTO
MIaHyBaHHS PoOOTH, a TAKOXK TEXHOJIOTIH Ta IMiAXO/IB JIJIsi BU3HAYCHHS €(PEKTUBHOCTI
npami Jjroneid. BimomMocTi mpo Te, [K NpauiBHUKKA BUKOHYBAJIM CBOKO pOOOTY B
MUHYJIOMY, O€pYyThCs 10 YBaru Ta BIUTMBAIOTh HA IJIAHYBaHHS B MallOyTHHOMY.

OpHi€ro 13 TaKUX TEXHOJOTIM € Scrum - 11e MomyJspHa METOI0JIOTISE PO3POOKH
nporpaMHOro 3abe3neueHHs], sSika BXOAWTH B ciM’io Agile miaxomiB. OcHOBHa imest
Scrum mosigrae B TOMY, 1100 CTBOPUTH (PPEUMBOPK JIsi €(PEKTUBHOIO YNPABIIHHSA
MpolecoM po3poOKM Ta 3a0e3MEUYeHHS] MAaKCHUMAJIbHOI BapTOCTI MPOAYKTY s
KieHTa. BoHa 703BOjsS€ THYYKO BIAMOBIZATH HAa 3MIHM BHMOT, IIpaIlfOBaTH HaJ
NpU3HAUCHUMM 3aBJAaHHSMU B iTepalisx Ta 3abe3leuyBaTd BHUCOKUN pIBEHb
CHIBMpAIll B KOMaH/II.

OpauM 13 HaMBaXJIMBIIMX METpUK 13 Scrum € Velocity - Mmerpuka, sika
BUKOPHCTOBYETHCSI B METONOJIOTIT Scrum il BUMIPIOBaHHS HPOAYKTHUBHOCTI
KOMaHJIA Mg 4ac po3podbku. Velocity momomarae komMaHgaM Scrum MpOTHO3YBATH,
CKUIbKM pPOOOTH BOHM MOXYTh 3aBEpIIUTH MPOTITOM IMeBHoro mnepioxy. Komu
KOMaHja Mpalloe Kijbka mnepioAiB, Velocity mo3Bossie 31iiicHIOBaTH OUIbII TOYHI
MPOTHO3M IS IJIaHyBaHHS POOOTH B MailOyTHHOMY.

OnHak BaXJIMBO BpaxoByBard, 1o Velocity He € abCONOTHUM IMOKa3HUKOM
MPOAYKTUBHOCTI YM SIKOCTi. BiH € 1HCTpyMEHTOM Jii KOMaHAM, SIKUW J03BOJISIE 11
Kpamie po3yMiTHU CBOIO €(QEeKTHBHICTh Ta 3 4YacOM BJOCKOHAJIOBATH BIIACHY
MPOAYKTUBHICTb.

Xoya Meromosioriss Scrum Ccro4yarky po3poOisiacs 3 METOI0 yIpaBIIiHHS
npoektamMu y cdepl po3poOKH TPOrpaMHOIO 3a0e3MEUeHHS, BOHA YCITIIIHO
3aCTOCOBY€ETbCS B pI3HMX Trajy3six Ta KOMIaHiAX mo3za wmexamu [T-iHmycTpii.

3actocyBaHHS Scrum MOKe OyTH BaXKJIMBUM JUIsl Oylb-sIKOi Taiy3i, /e MPOEKTHa
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poboTa BUMarae rHy4KoCTi, €()eKTUBHOTO CIIJIKYBaHHS Ta BIAKPUTOCTI J0 3MiH. OCh
JesiK1 MpUKIIaau cep AiSUIbHOCTI, 1€ BUKOPUCTOBYEThCA Scrum:

Mapxkerunr: Komanny MapKeTUHTY MOXKYTh BHUKOPHUCTOBYBaTH Scrum Jis
MJIaHYBaHHS T4 BUKOHAHHSI KaMIIaHiM, po3poOKM KOHTEHTY, Oprasizalii 3axojiB Ta
1HIINX 1HIIaTUB.

KoncanTunr: B ramy3i KoHCANTHHTY Scrum MOXe JoroMaraTd B KepyBaHHI
KOHCAJITUHTOBUMU IIPOEKTaMH, YIIPABIIHHI 3aMOBJIEHHSIMU Ta B3a€EMOJIi 3 KIIIEHTAMH.

OcgiTa: 3actocyBanHs Scrum y cepi OCBITHU MOXE CHPHUITH €PEKTUBHOMY
VOPABIIHHIO TPOEKTaMHu, po3poOlll HaBYAJIBHMX MarepiaiiB Ta oprasizaiii
HaBYAITBHUX 3aXOJIiB.

3nopoB's Ta MmeaumuHa: Komanaum B ramy3l MEOUIIMHU  MOXYTh
BUKOPHCTOBYBAaTH Scrum JijIsi BOPOBAPKEHHS 1HHOBALlH, pO3pOOKHM HOBHX METOJIB
JKyBaHHS, Ta BJOCKOHAJICHHS MPOIIECIB MEIUYHOTO 00CITyTOBYBaHHSI.

BupoOHuMuTBO Ta BHPOOHMYI MpomecH: Scrum MOXE JIONOMaratu B
YOPABIIHHI MPOEKTaMU BUPOOHULTBA, pPO3pOOILIl HOBHUX MPOAYKTIB, a TaKOXK Y
BUPIIIEHH] TPOOJIEM Ta yIOCKOHAJIEHHI BUPOOHUYUX TIPOLIECIB.

Xoya Scrum MOXOAWUTH BIJ PO3pOOKHM MPOrpPaMHOro 3a0e3nedyeHHs, MOoro
NPUHITMIIN MOXYTh OyTH YCIIIIHO aJanToBaHI /I PI3HUX Traimy3ed Ta BUAIB
npoekTiB. OCHOBHUN (DOKYC Ha KOMYHIKaIllii, THyYKOCTI Ta BU3HAYCHHI MPIOPUTETIB
MOJKE MPU3BECTH A0 MOKpPALIEHHS €(EKTUBHOCTI Ta PE3YJAbTATUBHOCTI B OYJb-SKOMY
CepEeIOBHII TPOCKTHOI TisSITHOCTI.

BpaxyBaHHs BiIIyCTOK Yy JaHii METOAOJOTIT € BAKJIMBUM aCIEKTOM
YVOpaBIiHHSA Ta IUIaHyBaHHS pOOIT, OCKUIBKM BOHHM MOXYTh BIUIMHYTH Ha
NPOAYKTUBHICTh Ta 00CSAT pOoOOTH, SIKMl MOXe OyTH BUKOHAHHI MPOTSATOM MEBHOTO
nepioay. BiamycTku MOBHHHI BpaXOBYBaTHCS SIK CKJIaI0Ba YaCTHHA MJIaHYBaHHS.

HesamianoBaHi BiIIyCTKH MOXXYTh MaTW TEBHUM BIUIMB Ha MpPAIliBHUKIB Ta
npoiiec BUKOHaHHS poOiT. lle BruMB 3anexuTh B psaAy (AKTOpIB, TAKUX SIK
TPUBAJICTh BIJACYTHOCTI, BaXXJIMBICTh pOJII OCOOM, fKa BIJCYTHS, Ta 3arajbHa

oprasizaliisi KOMaH/IH.



Ocb 1eIK1 MOKJIUBI BIUIUBU

3MeHIIeHHs NMPOAYKTHBHOCTI: SIKIIO KIIOUOBMU MpaliBHUK BIACYTHIM, 1€
MOXK€ TPHU3BECTH J0 3HIKCHHSI TMPOMYKTUBHOCTI, TOOTO 0OCIry poOOTH, SIKUN
KOMaH [a MO)K€ BUKOHATH B 3aIUIAaHOBaHUM Mepioj.

3arpuMka BUKOHaHHSI podiT: He3amanoBaHi BIAIMYCTKH MOXYTh BIUTMHYTH
HAa BYaCHE BHMKOHAHHS 3aBJlaHb, OCOOJMBO SKIIO Oco0a BIANOBiJaNbHA 32 TMEBHY
YacTUHY POOOTH.

HeoOxignicTs nepepo3noniny po6it: Komu npaiiiBHUK BIJCYTHIN, 1HIII YJICHU
KOMaHJIH MOXYTh OyTH 3MYIICHI MepeiimMarh Horo 00OB’S3KH, IO MOXKE BHUMAararu
Jacy Ha MiJrOTOBKY Ta BUBUYEHHS HOBOTO MaTrepiaiy.

BinnoBjaennsi micas  BigmycTtku: Ilicns TmoBepHEHHS 3 BIAMYCTKH
CHIBpOOITHUK MOXe TOTpeOyBaTH JESKOr0 Yacy Ha ajanTallilo Ta BIJHOBJICHHS
MPOAYKTHUBHOCTI.

OxpiM BHIIIE MEepepaxOBaHUX HETaTUBHUX BILUIMBIB Ha pOOOTY KOMAH]IU, BapTO
BpPaxoBYBaTH TOU (paKTOp, IO AESIKI MPAL[IBHUKU MOXYTh BUKOHYBAaTH BKpail BayKIUBI
000B’sI3KM 1 (PYHKIIIOHYBaHHS MiANPUEMCTBA. TOMY, SIKIIO BaKJIUB1 TMpaIliBHUKU
4acTo BIJCYTHI 4epe3 BIAMYCTKH, 116 MOXKE€ BHMAararu JIOKJIQJHOTO TUIAHYBaHHS Ta
yIpaBiIiHHS, 00 3a0e3neunTr ePeKTUBHICTh POOOTH.

[[Io6 3MEeHIMUTH HEraTMBHHUM BIUIMB HE3AIJIAHOBAaHUX BIJIIMYCTOK, BaXKJIMBO
MJIAaHYBaTU 3a3/1aJI€T1/lb, BPAaXOBYIOUM MOXJIUBI BIJICYTHOCTI Ta BU3HAYAIOUU 3aMIHU
yjieHaM KOMaHIX 32 HEOOX1JHOCTI

HesamianoBaHi BiJIMMyCTKA MOXKYTh MaTd pi3HI IPUYMUHU, 1HOAI BOHH MOXKYTh
OyTH HenepeaOaYeHUMH 1 iX BaKKO KOHTPOJIFOBATH, HATPUKIA:

Heigkmamui ocobucti oOctaBuHu: HeouikyBaHl mofli, Taki sSK ciMeHHI
eKCTpEH1 cuTyalii, npoOiieMu 31 3A0pPOB’SIM, HEIIACHI BHUIMAIKKW abo 1HII
HernependadeHi 00CTaBUHH, SIKI MOXKYTh TIPU3BECTH JI0 TOTO, 1110 TIPAIIBHUK BUPIMIUTH

B3SITH BIJITYCTKY.



CnoHTaHH1 BIAMYCTKU: [HO/I MpalliBHUKKA MOXKYTh BUPIIIUTH B3SITH BIIIYCTKY
B paMKax CBO€I BIIIYCTKOBOI KBOTH, a00 0€3 Hel, uepe3 CHOHTAaHHHUM BIATIOYMHOK ab0
HECIO/iBaHl OOCTaBUHHU.

Cran 310poB’si: XBopoOa ab0 TUMYACOBE MOTIPILIECHHS 310POB’ Sl MOXKE 3MYCHUTH
MpaliBHUKA B3ITH HEOUIKYBAaHY BIIIMYCTKY.

Excrpeni cmpaBu: IlpalliBHUKM MOXYTh 3ITKHYTHUCS 3 CHUTYyaIll€l0, IO
BUMAraoTh iX HErailHoi yBaru, HampHKiIaj, MpaBoBl ad0 aJAMIHICTPaTUBHI MUTAHHS,
K1 HEMOXKJIMBO BUPIIIUTHA B HEPOOOUMii yac.

Konduniktn Ha poboti: Curyarii koH(IIKTYy a00 HampyXeHOCTI Ha poOOTi
MOXXYTh BUKJIMKATH Oa)XaHHS TpAI[iBHUKA B3ATH KiJbKa JHIB BIAIMYCTKHA IS
BIJIHOBJICHHSI €MOI[IHHOTO CTaHYy.

3aBuacHe MjuaHyBaHHsA: [HOMI MpaliBHUKA MOKYTh BUPILIUTH B3ATH BIIITYCTKY
3a3/ajerijp, ajie He MOBIJOMIISTH MPO L€ 3aBYACHO.

Crnemnudiuni curtyarnii Ha pob6oti: HenmepenbaueHi TexHiuHi ab0 opraHizaiiiiHi
npoOneMu, MOXYTb BHUMarard THMYacOBOI BIJACYTHOCTI MpAalIBHUKIB IS iX
BUPIIICHHS.

HesanexxHo Bin mnpuyuH, HemepenOadeHi BIAMYCTKA MOXYTb BHUHUKHYTH 3
pi3HHX (HAaKTOPiB, 1 BAXJIHMBO 3a0€3MEUUTH TEBHUI pe3epB y IIaHaX poOiT, mob

BpPaxoOBYyBaTH MOXKJIMB1 HEBIATIOBITHOCTI Y BUPOOHUYOMY IPOIIEC.

[HepmiitHi a00 ce30HHI XapaKTePUCTHUKU HE3aIIAHOBAHUX BIAIYCTOK MOXYTh
BUHUKHYTH 3 Py (akTopiB, SKIi € MEBHUM YMHOM IOB'A3aHI 3 MNPUPOJHUMHU
IIUKJIAMH, CE30HHICTIO 200 CUCTEMHUMH TeHEHITIIMH. OCh IEK1IbKa TPUKIIAIIB:

Ce3onHi 3axBoproBanHs: Jlesiki XBOpoOH, Taki SIK TPUM YM 3aCTyAa, MOXKYTh
OyTH OLIBII MOUIMPEHUMH B MEBHI CE30HU, 3a3BMYail BOCEHM Ta B3UMKY. Lle moxe
MIPU3BECTH JI0 CE30HHOTO 301IBIIICHHS BiAIyCTOK Yepe3 3aXBOPIOBAHHS.

BinnycTku B mkosax: ¥ 6ararbox perioHax JiTHI MICAIl € TIEPi0IOM KaHIKYJI
IUTSL IIKOJISIPiB, 1 Oararo OaThKiB BUOMPAIOTH L€ yac Ajs BIAMYCTOK 3 IITbMHU. Lle

MO>KE€ TTPU3BOAUTH JI0 OLIBIIOT KITBKOCT1 HE3aIJIaHOBAHKUX BiJIIMTYCTOK BIIITKY.



ITikoBi 00csirm podoru: [leski ramxy3i ado BUAM Oi13HECY MOXYTh MaTH IIKOBI
Mepioan, Koiau oOcsr poOOTH 30UIBIIYETHCS, HAPHUKIIAJ, Yepe3 CBITKOBl CE30HHW,
pi3aBsHI KaHiKyau abo ixm momii. Ile Moxke mnpu3BecTH 10 HemependadeHux
BIJIMYCTOK JIJIs1 TPAI[iBHUKIB.

ArpapHhi a00 ce30HHI raay3si: Y ciibCbKOMY rOCIOAAPCTBI 200 1HIIUX CE30HHO
3UICKHUX TaTy35X BIAIMYCTKH MOXYTh OyTH MOB'S3aH1 13 CUIbCHKOTOCIIOIAPCHKUMHU
LMKJIaMH, 300pOM BpPOKal0 YU 1HIIMMHU CE30HHUMHU 0OCTaBUHAMU.

Ioaii Ta kouHdepeHmii: Y aeskux ramy3sx MEBHI MOMIIi, sKI BiAOyBarOThCA
IIOPOKY B OJAMH 1 TOHM kK€ Mepiojl, MOXKYTh IMPHU3BECTH O THUMYACOBOI BiJCYTHOCTI
MpaliBHUKIB HA POOOTI.

Huxau puHky: B okpemMux ramy3sx HUKIM PUHKY MOXYTb BIUIUBAaTH Ha
o0csiri poOOTH Ta MPU3BOAUTH J0 HECIOAIBAaHUX BIAMYCTOK a00, HaBIAaKH, MEPIOIiB
IHTEHCHBHO1 POOOTH.

i dakropu MOXyTh BIUIMBATH HAa HE3aIUIAHOBAHI BIAMYCTKH, BPaXOBYIOUH

CE€30HHI a00 1HEepLIiHI TeHIeHLIi B poO0YOMY CepeIOBHILI.

1.2 Oriisa MOKJIMBOCTEN MPOrpaMHUX PillleHb Il IIAHYBAHHSA PoOiT

IcHye Garato mporpamMHuX pillleHb JUIsl TUIAHYBAHHS HaBaHTaXEHHS PoOOTH, 1
BOHH MOXYTh BapilOBaTUCS B 3aJIe)KHOCTI BiJi KOHKPETHHUX IOTPeO Ta XapakTepy
Oi3Hecy.

Ocpb nesKi 3 MOMyAsIPHUX MPOTPaMHUX PillIeHb Yy il 00macTi.

Microsoft Project [1]: Ile oaun 3 HaWBIAOMIMIUX I1HCTPYMEHTIB JJIs
yOopaBiiHHS —TpoektaMu. Microsoft Project mo3Bossie cTBoproBatH rpadiku,
BU3HAUaTH 3aBJIaHHS, NpPU3HAYaTH PECypCcd Ta BUKOHYBATH 1HIN (QYHKIT s
TUTAHYBaHHSI HABAaHTA)KCHHS.

Microsoft Project qo3Bossie po3nmOAUIATH 3aBIaHHS O pecypcax (BKIHOYAIOUU

Jofiei) 1 BU3HAdaTu TPyAoBl 00'emu. MokHa BpaxoByBaTH KaJleHIapl pecypciB,
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BKJIFOUAIOYM BIAMYCTKUA. OJHAK BIH MOXe OyTH MEHII THYYKUM JUIsl afanTtariii 10
Hernepen0aueHnX 3MIH MOPIBHSAHO 3 JESKUMH OUTbII THYYKUMHU IHCTPYMEHTaMHU.

Smartsheet [2]: [le xmapHe mnporpamHe 3a0e3NeueHHsS I YHPaBIIHHS
MPOEKTaMU Ta 3aBJAHHIMH, SIK€ BKJIIOYAE Yy ceOe eJeKTPOHHI TaOaull Ta 1HIII
THCTPYMEHTH I CIIBHOI pOoOOTH.

Smartsheet n1o03Bosisie cTBOprOBaTH rpadikv TaHTa, PO3MOAUIATH 3aBIaHHS Ta
KepyBaTH pecypcamu. Bu MokeTe BpaxoByBaTH Ta IUIAaHYBaTH BIJIIyCTKH ¥y
Smartsheet, ane piBeHb AeTami3allli MOXXe 3aJIe’KaTH BiJ KOHKPETHUX BUMOT TMPOEKTY.

Trello [3]: Lle iHCTpyMeHT st yNpaBiiHHS 3aBIaHHAMH, SIKUN Oa3yeTbcsl Ha
KOHIIeNIii "momKku" 3 KapTKaMm®, SKI TPENCTaBIAIOTH 3aBmaaHHs. lle moxe Oytn
KOPUCHUM JUTsl TUTAHYBaHHS 3aB/IaHb Ta pOOOTH B KOMaH/II.

Trello nHamae "nmomku" Ta KapTKM IJs opraHizailii 3aBaaHb. BpaxyBaHHs
BIIMMYCTOK MOKE BUKIIMKATH IIEBHI TPyIHOII, OcKiIbkU Trello He Hamae BOymoBaHUX
3aco0iB Il KepyBaHHS rpadikaMu Ta pecypcaMH Ha TOMY PiBHI, K, HalpHUKIa,
Microsoft Project.

Asana [4]: lle mporpamue 3abe3rnedeHHs Uil YIPaBIIHHS 3aBJAaHHSMU Ta
NpOoeKTaMHu, sIKe Hajxae 3acoOu JUIs TJIaHyBaHHS HABaHTAXXCHHS Ta YIPaBIiHHS
TepMiHAMU.

Asana [103BOJISIE CTBOPIOBATHM TMPOEKTH, 3aBJaHHA Ta KajJeHaapi Juis
IUTaHyBaHHS. Bu MoOXeTe BHKOPHCTOBYBaTH KajJeHIapl Jid BIACTEXKEHHS Ta
TJIaHYBaHHS BIJIITYCTOK, ajie PO3MOALT pOOOTH MOXKE BUMAraru JIESKOTO J10/IaTKOBOTO
HaBaHTAKEHHS Ha MpAIliBHUKA, IKUW POMOALISATAME 000B’ A3KH.

Jira [5]: Ile incTpymeHT, pO3poOSeHUN [JIi PO3POOKH MPOTPAMHOTO
3a0e3MneueHHs, ajge WOro MoXKHa BUKOPMCTOBYBATH JJIsl YNPABIIHHS 3aBIaHHAMH Ta
IJIaHYBAaHHS pOOOTH B IHIIUX Taily3siX.

Jira, oco6aMBO B TO€AHAHHI 3 TUIAriHAMH, MOXE HaJaBaTH (PYHKI[IOHAJ IS
yOpaBlIiHHA pecypcaMu Ta rpadikaMu. MOXIUBICT, BpaxyBaHHS BIJIITYCTOK

3aJIEKUTh B1Jl KOH(Irypauii Ta BAKOPUCTAHHS TUIATIHIB.
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Monday.com [6]: Lle iHCTpyMeHT il yNnpaBiIiHHS POOOTOIO Ta MPOCKTaAMH,
AKUWA HAJa€e MOXJIMBOCTI JJis TUIAaHYBaHHS HABAaHTAXXEHHS, CTBOPEHHs rpadikiB Ta
CHUIBHOT pOOOTH.

Monday.com pg03BoJiie CTBOprOBaTH TaOmuui, Tpadikd Ta BIACTEKYBaTH
3aBmaHHg. Mo)XHAa BUKOPHUCTOBYBAaTHM Tpadiku s TUTAHYBAaHHS BIAIMYCTOK, aJie
PO3IOALT pecypciB MOXKE BUMAraTu BJIOCKOHAJICHHSI Yepe3 30BHIIIHI iHTerpartii.

Wrike [7]: Lle xmapHMii cepBic 1S yIIpaBiIiHHSA POOOTOIO Ta MPOEKTAMU, KU
JI03BOJISIE CTBOPIOBATH 3aBJaHHs, IPU3HAYATH PECYPCH Ta BUSHAYATH TEPMIHHU.

Wrike Hagae MOXIMBOCTI JJisI CTBOpEeHHsI T'padikiB, pO3MOALTY 3aBlAaHb Ta
KepyBaHHS pecypcamu. BiamycTku MoXKHAa BpaxoBYBaTH B ITUTAHYBaHHI, alie IIe
BHMarae HaJlarof>KeHHs.

OTKe, BpaxOByIOUH BUIIEBUKIIAICHE, MOKHA JIMTH O BUCHOBKY, III0 KOXKEH 3
HABEJICHUX IHCTPYMEHTIB Ma€ CBOI YHIKaJlbHI MOMJIMBOCTI Ta OOMEXKEHHS III0/I0

BpaxyBaHHs Henepen0aueHux BiJIMTyCTOK.

1.3 IlocTanoBka 3agaui

[tyannit iaTenext (IIII) moke BuBYATH Ta TPOTHO3YBATH 3HAYCHHS, SKi
MaroTh 1HEPIIiiHI 400 CE30HH1 XapaKTepUCTUKHU. J[JI 1[bOr0 BUKOPUCTOBYIOTHCS Pi3HI
METOJI MAITMHHOTO HAaBYaHHS Ta aHAI3y JaHUX.

Mogeni MamMHHOTO HaBYAaHHS, MOXYTh BHUKOPHUCTOBYBATHCS /IS aHAINI3Y Ta
IIPOTHO3YBAaHHS JaHUX, BPAXOBYIOUHM 1XHI1 1HEPI[iHHI a00 CE30HH1 3aJIeKHOCTI.

barato Momeneli MamMHHOTO HABYaHHS MOXKYTh aBTOMATHYHO BHSIBIISTH
(dhaxkTopu Ta 0COOIMBOCTI, SIKi BIUTMBAIOTh HA 3HAYEHHSI LIJIbOBOI 3MIHHO1 0€3 SIBHOTO
nporpamyBaHHs. Lleli mnpomec Ha3zuBaeTbecs  “BUTATYBaHHAM  O3HAaK~ — abo
“aBTOMAaTHYHUM BHOOpPOM O3HaK’. IcCHye KijbKa METOIB, SIKi JOTIOMAratoTh MOJICISAM
BU3HAYaTH BXKJIMBICTh Ta BIUIMB O3HAK.

3aBIaHHAM JaHOI POOOTH € po3poOKa MPOrpamMHOro pIlIEHHS, SKE Mae

HACTYTIHI BIIaCTUBOCTI:
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JIETKO 1HTETPYETHCS 3 CTOPOHHIMH JIOaTKaMU;

JI03BOJISIE OTPUMATH JAOCTYII 32 JOTIOMOTOI0 Mepexi [HTepHeT
MacITaly€eThCs TPU HaBaHTAKCHHI;

MIPOBOANTH AHATITUKY Ta MMPOTHO3YBaHHS HE3AIIAHOBAHUX BiJCYTHOCTEH
MpalliBHUKIB;

JIETKO MATPUMYETHCS TIpaIe31aTHICTh KOy B MaiOyTHHOMY
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Po3aia 2. IIpoekTyBaHHS Ta BUKOHAHHS POOIT
2.1 Po3po0ka apxiTeKkTypH pilieHHSsI
2.1.1 Croci6 po3ropranHsi Ta MacIITA00BaHICTH

Po3poOka API (inTepdeiicy mporpamyBaHHs 3aCTOCYHKIB) Ta HaJAaHHS IOCTYILY
710 HBOTO JIJII CTOPOHHIX MPOTrpaM € BaXKJIMBUM €TAllOM Y CTBOPEHHI MacIITabOBaHOTO
Ta B3a€EMOJIII0YOTO MPOrpaMHOTro 3a0e3MeUeHHS.

Ockinbkn HaBaHTaxeHHS Ha APl Ta KiUIBKICTP CTOpPOHHIX MporpaMm €
HEBU3HAUEHUMHM, TIOTPIOHO MaTH 3MOTy 3allyCKaTh JEKUIbKa eK3eMIUIAPIB
3aCTOCYHKY, Ta PO3NOJISATH HABAaHTAXEHHS MK HUMHU.

Jliist BupitmeHHs 1iei 3aa4i Oy0 3arIaHOBaHO BUKOPUCTAHHS TeXHOOTT AWS

Load Balancing [8].

B

Load Balancer
h b J

k= e

Elastic Container Service Elastic Container Service

Availability Zone 1 Availability Zone 2

Man 2.1 — liarpama 3B’s13ky Load Balancer ta Elastic Container Service
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Jlana TeXHOJNOris J03BOJSIE ABTOMATUYHO 3allyCKaTH Ta PO3MOAUISTH
HAaBaHTAKEHHS MDK JEKUIbKOMa IMpolecaMy, 10 3abe3nedye ONTUMAJIbHY
IIBUIKOIIT0, Ta 30€pEKEHHSI KOIITIB 3a OTUIaTy OPEHM BUKOPUCTAHUX CEPBEPIB (Mal
2.1). Tob6To mnpu MiHIMAJIbHOMY HaBaHTaXeHH1, OyJe BUKOPHUCTAHO MIHIMAJIbHY
KUTBKICTh 3aJIITHAX PECYPCIB Ha cepBepi.

Jlis  aBTOMAaTWYyHOro MaciuTaOyBaHHA MPOIECIB BUKOPUCTOBYBATUMETHCS
Elastic Container Service (ECS). Bin no3Bonsie 3amyckaru Docker Image 3
MOTPIOHUM 3pa3koM IporpaMHoro 3adesneueHHs. Pakrnuno ECS - me TexHomoris
JUISE 3aITyCKY TUHAMIYHOTO CepBepa.

Docker Image - 11e HeBenuKui 32 00’€MOM IMaMm’ATi Ta aBTOHOMHUU TIAKET,
SIKUWA MICTUTh MPOTPaMHUH KOJI, CEpeIOBHIIE BUKOHAHHS, 010110TeKH, HAJIAIITyBaHHS
Ta 1HUI HEOOXIJHI KOMIIOHEHTH i (DyHKLIOHYBaHHS KOHKPETHOIO 3aCTOCYHKY YH
cepBicy. Docker BHKOpHCTOBYE KOHTCHHEpH3aIlil0 IS 130JAI1i Ta PO3ropTaHHS

IMporpaMHoro 3a0e3IIeueHHS B CTaHIAaPTU30BAHOMY CCpCI[OBI/IH.Ii.

2.1.2 Po3po0ka cnijIKyBaHHS 3 CTOPOHHIMU J0AaTKaMH

JIJisi CHiTKyBaHHS 13 CTOPOHHIMH JTOaTKaMH IMOTPIOHO BUKOHATH 3 3a]1adi:
e po3pobka API
® po3poOka 3axucty API

® po3poOKa JOKyMeHTaIlii

Pospobxa API

Opniero 3 BUMOI MpU NPOEKTYBaHHI MPOrPaAMHOTO  PIIIEHHS, SIKE
pO3pOOIIIEThCS B MEXaxX AaHOI poOOTH € JOCTYII O HbOTO Yepe3 MEPEKy [HTepHET, y
3B’SI3KY 3 UMM, B TIpolieci oro po3pooku Oyne BukopructoByBaruch REST API.

REST (Representational State Transfer) - me apXiTeKTypHUH CTWIb IS

cTBOpeHHsT BeO-cimy’)k0 Ta APl  (iHTepdeiiciB mporpamyBaHHS 3aCTOCYHKIB).
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Buxopucranus REST API mae kinbka mepesar, siki poOJsITh HOTO MOMYJISPHUM IS
PO3p00OKHU BeO-10/1aTKIB Ta IHTETpallili CUCTEM, HAITPUKIIA:

Ilpocmoma ma neekicmv posyminna. REST APl BukopucToBye cTanmapTHi
HTTP wmeromu (GET, POST, PUT, DELETE), mo pobuth #Oro Jerkum s
po3ymiaHs Ta BukopucTtaHHs. Ctpykrypa URL-ampec Ta Buxopucranas HTTP
METO/IIB € IHTYITUBHO 3pO3YMIUJIUMH JIJIsI PO3POOHUKIB.

Heszanexcnicmo 6i0 moe ma niamgopm. REST € MOBOHE3ale)KHUM Ta MOXKE
OyTH BUKOpUCTaHHI Maibke Oyap-ae. KimienTu ta cepBepu MOXyTh OyTH peaizoBaHi
Ha Oy/Jb-sKiil MOB1 MpOrpaMyBaHHs Ta MPAaIlOBATH Ha OyIb-IKUX IU1aT(opmax.

Jleexkicmov inmeepayii. REST API nerko iHTerpyerbcs 3 iHIIMMU CHCTEMaMH,
OCKUIBKM BHUKOpUCTOBYye cTanmaptHi mnpotokonu (HTTP/HTTPS). 3anutu Ta
BiAnoBiAl nepeaatotbest yeped HTTP, mo mo3Bosisie B3aemomiatu 3 API 3 pizHuX
matopm Ta 3 Pi3HUX IPUCTPOIB.

Ckanvosanicms. REST 103BoJisie CKaJbKyBaThu CHCTEMY JETKO, OCKUIbKU
KOKEH pecypc Moxe Oyt o0poOmeHuid Ta MacmTaOOBaHHM —HE3aJeXHO.
Cmanoapmusayia ma yHighikayis. Buxopuctanus cranmaptHux HTTP meroniB Ta
kofiB crany pooutb REST API crannapruzoBanum Ta yHipikoBaHuM. JSON yacto
BUKOPHUCTOBYETHCS SIK (popMaT OOMIHY AHUMH, 110 POOUTH CTPYKTYPH JaHUX OLIBII
3pO3yMIJIMMHU Ta YHi1(p1KOBaHUMHU.

Hiompumka rxewysannsi. REST APl mMoxe BUKOPUCTOBYBaTH KEIIyBaHHS IS
30epeKeHHS KOITi pecypciB Ha KIIEHTCHKOMY OOIIi, 110 3MEHIIyE HaBaHTa)KEHHS Ha
CepBep Ta MOKpPAIIye MPOTYKTHBHICTb.

llupoke  posnoscroodcenns ma niompumka. REST € ommieto 3
HAWTIONYJIAPHIMINX apXITeKTyp HJia BeO-Cayk0, 1 BOHAa MIATPUMYETbCS OaraTbMa

TEXHOJIOTITYHUMU CTEKaMH Ta IHCTPYMEHTaMHU.

s peanizaiii Oyno obpano dpeiimBopk Spring-Boot [9]. Ockinbku Spring

Boot € ¢dpeliMBopkoM 1151 po3p0oOKM BeO-A0AATKIB Ha MOBI1 Java, sIKHi CIIpOILYy€E Ta
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IIPUCKOPIOE TIpoliec po3poOkH. 3a gornomororo Spring Boot MoHa JIerko CTBOPIOBATH
RESTful API, sixe BukopuctoBye npuHuumnu apxitektypu REST.

Spring Boot Hagae MOXIHMBICTh BHUKOPUCTOBYBAaTH TakKi 1HCTPYMEHTH IS
po3pooku RESTful API sik:

e Banmiganis Ta o0poOka mMoMWwiIOK. BukopucranHs aHoTauid ans Bajmigauii
BXITHUX MaHWX, Takux sk (@Valid ta @NotBlank. O6po6ka moMmiiok 3a
nonomororo anortarii (@ExceptionHandler nna cnenudikamii MeromiB, sKi
00pOoOJISIIOTh KOHKPETHI TUIH MOMUJIOK.

e PobGora 3 6azoro nmanux. Buxopucranus Spring Data JPA s coporneHHs
B3aeMOJIl 3 0a3010 JaHWX. AHOTYBaHHS KJIaciB Ta METOMIB JUIS BU3HAUCHHS
CYTHOCTEH, 3allUTIB Ta TPAH3AKIIIH.

e Ayrentudikaiis Ta aBropu3auii. Buxopucrtanus Spring Security s
HAJTAIITYBaHHSA ayTeHTH(}ikamii Ta aBTopu3amii. BusHaueHHs ponell Ta
KoHbIrypariist GuUIBTpiB OC3MEKH.

e Iurerpamiss 3 Swagger[10] nns Jloxymentanii. Buxopucranas 0610moTeku
Springfox Swagger nns aBTOMaTW4YHOI TeHepaiii jgokyMeHraiii API.
HNonaBanus anortamit @Api ta @ApiOperation ajis JOKIaHOI TOKyMEHTAI1

KOXXHOT TOUKH JOCTYIY.

Pospobka 3axucmy API

3amaui 3axucty APl Oynme BukonyBaru Spring Security. lle mnotyxHuit
IHCTpYMEHT JiJIsi 3a0e3neueHHs Oe3neku B Java-monarkax, moOyl0BaHUX Ha OCHOBI
Spring. Bin no3Bossie 3a0e3mneunTy ayTeHTU(IKaIli0, aBTOPU3allilo, 3aXUCT BiJl aTak
Ta iHmi (QyHKii Oe3nmexkn B aoAaTky. Jlo OCHOBHMX KOHIICMIIH Ta MOXIHUBOCTEH
Spring Security MO>KHa BiJIHECTH:

Aymenmudgbixkayiro. Spring Security J03BOJISIE JIETKO IHTETPYBATH Pi3HI METOAU

ayTeHTH(dIKarli, BKIOYaroun 0a30By ayTeHTH(IKaIli0, ayTeHTU(IKAIII0 Ha OCHOBI
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dhopmu, ayrenTudikaiiro yepe3 croponi cuctemu (LDAP, OAuth, OpenlID Connect 1
1HIII1).

Asmopusayito. MOXIUBICTh BU3HAYATH POJII KOPUCTYBAUiB Ta BCTAHOBIIOBATU
mpaBuja TOCTYMy JUIsl pi3HUX PECypcCiB A0aaTKa.

Dinempayiro ma Jlanyroocku @inempis. Spring Security BHUKOPHUCTOBYE
bubTpu 11 OOpOOKM PI3HUX AaCIeKTiB O€3MeKH, TaKuX SK TMEPEeXOTUICHHS
ayreHtudikamiiaux copoO, 3axuct Bim CSRF (Cross-Site Request Forgery),
GbinpTpallist 3aMUTIB 1 T.1.

Ynpaeninna Ceciamu ma besnexa Ceciti. KOHTpoIb 3a cecisiMU KOPUCTYBayiB
it 3abesnedeHHst Oesmeku. MoxkimBicTsh BukopuctoByBatn JSON Web Tokens
(JWT) nns ayrentudikaiii Ta Oe3meKu ceciid.

Poswupenns onsa 3axucmy 6io Amax. 3axuct Bij arak Cross-Site Request
Forgery (CSRF), arak BpuBaHHsA Ta IHIIUX 3arpo3 Oe3memi. MOXIUBICT
BUKOPUCTOBYBATH aHOTAIIil Ta aCTIEKTH IS 3aXUCTY BiJl aTaKk Ha PiBHI METO/IB.

OTxe, MiICYyMOBYIOYH BCE€ BHKJIQJICHE BHINE, MOXHA IIUTH O BHCHOBKY, IO
Spring Security n03Bosise PoO3pOOHHMKAM 30CepeAuTUCS Ha (YHKIIOHAIBHOCTI

JOJATKIB, HAJJAI0UH MPU [OMY MOTYXKHUH THCTPYMEHTapii g poOOTH 3 OE3MEKOIO.

Pospobra ooxymenmauii' API

Jis  noxymeHrariii Oyino oOpaHO TEXHOJOTII0 Swagger, OCKUIBKM BOHA €
OJIHIEIO 13 HaWOLIbII po3noBcrokeHnx hopmari nokymeHTanii RESTful API. Okpim
TOTO, JJIS TIPUIIBUIIICHHS CKJIQJAaHHS JOKYMEHTAIlli MPOeKTy OyJlo BHUKOPHCTAHO
0i6mioreky Spring Doc, ska Hagae MOXIMBOCTI TIeHepalii aBTOMaTHMYHOl
JTOKyMeHTallii ams BeO-cimyx0 Spring Boot Ha ocHoBi cneuudikarii OpenAPI
(Bimomoi sik Swagger). SpringDoc 103BoJisi€ aBTOMaTUYHO CTBOPIOBATH 1HTEPAKTUBHY
nokymenTamito s RESTful API, BukopucTOByrouM pi3HI aHOTAIlli Ta II1IXOIH.
Buxopucrtanus SpringDoc cnpolrye npouec CTBOPEHHsI Ta OHOBJIEHHS IOKyMEHTAaIli

st API, 3a6e3nedyroun npu 1bOMY BUCOKHI piB€Hb THYYKOCTI Ta KEPOBAHOCTI.
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Takoxki BIH JO3BOJISIE CKOPUCTATUCh 3reHEpoBaHUM BeO i1HTpedericoM
noKyMmeHTallli, BimomMuMm sk Swagger U, mo sBasie co0ol0 1HTEpaKTUBHUIMA
BeO-iHTepdeiic, sAKUH Hagae MOXKIMUBICTh B3aeMoJli 3 JokyMeHrariewo API,
cTBOpeHOI0 3a Jnomomoroto Swagger (OpenAPI). BOymosanuit Swagger Ul €
YaCTUHOIO 1HCTpPyMEHTapilo Swagger, 1 BIH MOXE AaBTOMAaTHYHO T€HEpPYyBaTH
iHTepdeiic Ha ocHOBI BU3Ha4YeHb API.

ABTOMatuyHa JoKyMeHTaliss Spring Doc chponrye mnpouec CTBOPEHHS Ta
OHOBJIEHHSI JokyMeHTamii mis API, 3a0e3meuyroun BHCOKHII piBEHb THYYKOCTI Ta

MOXKJIUBOCTEH HaJlIallITYBaHHS.

2.1.3 Po3po0ka qu3aiiHy pileHHs

Aymenikayis

Po3pobOky au3zaiiHy piiieHHsT OyJIo po3mo4yaro 3 CHCTeMHU ayTeHTu(ikarlii Ta
aBTOpU3AIIii, IJIs1 TKMX BUKOPUCTOBYEThCS crioci® aBropuzartii - JWT.

Aytentudikamis JWT — e mexanism ayrentudikaiii 6e3 crany (stateless) Ha
ocHOBi MapkepiB (TokeHiB) JWT. Moro mmpoko BUKOPHCTOBYIOTH sIK stateless ceaHc
Ha CTOPOHI KJII€HTA, 1€ O3HAYaE, 10 CEPBEPY HE MOTPIOHO MOBHICTIO MOKJIAATUCS HA
CXOBHUILIE AaHUX, a00 0asy JaHux, A 30epexkeHHs iHdopmartii npo ceanc. B crnocobi
JWT wMoxHa BUKOPHUCTOBYBATHM BJIacHE IMM(pPyBaHHSA, OIHAK BOYIOBaHI METOIU
3a3BHYai 3aKOJI0BaHI Ta MIJIIKCAaHI, 110 JO3BOJISE ITOKJIACTUCS Ha TX HaJIMHICTD.

Oco6nusictio Bukopuctanas JWT e Te, mo Tokenu maroTh TepmiH aii. [Ipu
yCHIITHIA aBTeHTU(IKAIlIT CepBEp MOBEPTAE KITIEHTY 2 TOKEHHU:

- JUTSL TOCTYITY, SIKHA BUKOPUCTOBYETHCS TIPH KOXKHOMY HACTYITHOMY 3aITHTi
Ha API, Ta Mae KOpOTKHUI Yac KUTTH;

- JUISl OHOBJICHHSI, SIKUW 30€epiraeThbcs K B KJII€HTA, Tak 1 Ha ceppepi. Bin
BUKOPHUCTOBYETHCS JJII OTPUMaHHS HOBOI TapH TOKECHIB JJISl TOCTYMY Ta OHOBJICHHSI.

[onoBHa OCOONMBICT, B 3aXHCTI BiJ] BUKPAJCHHS TOKEHIB TOJATAaE B TOMY, IO
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BUKOPHUCTATH TOKEH OHOBJICHHS MOXXHa TUIBKH 1 pa3, TOOTO KONM mIaxpail cpoOye

HOro BUKOPUCTATH, BIH CKOPILI BXXE Oy/ie BUKOPUCTAHUM.

Asmopu3zayis

JlJisi KOopHCTyBadiB pO3pOOIIOBAHOIO MPOTPaMHOrO pIlIEHHS nependadyeHo 2

poJi:

e ROOT - mnpusHaueHa [Uisi CTBOPEHHs, peJaryBaHHS Ta BHJAJICHHSA
xopuctyBauiB 13 pounro SESSION USER. Takox pons ROOT cmporrye
opranizamito Ta HanucanHs JUnit TecTiB, Ha eTami MepeBIPKU KOPEKTHOCTI
(GYHKI1OHYBaHHS CUCTEMU;

e SESSION USER - Oyne BHKOPHMCTOBYBAaTHUCh KOPHCTYBauaMH MPOTPAMHOTO

pillieHHs 1J11 poOOTH 3 pO3pOOIIFOBAaHUM MIKPOCEPBICOM.

Haxonuuenns ma 36epexcennss Oanux 0iisi AHAIMUKU

[IpenmeToM aHamITUKUM OynyTh JlaHi, NOpPO BIACYTHICTh MpAalIBHUKIB Ha
pobodomy Micmi B MUHYJIOMY. [0 IMX JaHUX BXOASATH IOYATOK Ta KiHEIh IEPIOy,
KUIBKICTh 3allJTAaHOBAaHMX Ta HE3aIlJIAHOBAHUX B1JICYTHOCTEM

He3zamnanoBaHi BiICYyTHOCTI - 1I€ Taki BiACYTHOCTI, MPO SIKi KEPIBHUITBO Oyi0
[IOB1JIOMJIEHE MEHIIIE HIK 3a 2 THXKHI JI0 1X HACTAHHA.

3a3HaueHl BHIIE BIAOMOCTI OyayTh HaJaBaTUCh CTOPOHHIM MPOrPaMHHUM
pillIeHHSIM, TOMY OOMEXKEHHS B 2 THXKHI € YMOBHICTIO, SIKA BUKOPHUCTOBYBAaTHMETHCS
JUISI TECTYBaHHS Ta MoAaibmiol iHTerparii. CTOpOHHE TPOrpaMHE PIllIEHHS MOXKE
CaMOCTIHO BCTAHOBHUTHU CBOE 3HAYCHHS JISI 111€1 yMOBHOCTI.

3 MeToro peaizallii MHOXKMHHOI aHAJITUKH BCl mepioau OyAayTh J0JaBaTHCS B
cecii. KopuctyBau mMoke CTBOpIOBaTH JACKUIbKA CeCii, B SKUX OyIyTh MICTUTHUCH

nepiogu, TakuMm yuHOM [l Oyme MOXKIMBICTH BHBYATH KOXKHY CECIF0 HE3aJIEKHO
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onuH Big oaHoi. lle pimeHHs M03BOJISIE YHUKHYTH BIUIMBY JaHUX BiJI

KOPHUCTYBauiB Ta CECiii M CO0O0I0.

Cmpykmypa basu anux

id & integer
token varchar
expiring_date date
user_id integer
= ]
id & integer
username varchar session
password varchar session_id & integer
role ) Role E user_id nteger
name varchar
period
id & integer
session_id nteger
startDate date
endDate date

planned_non_working_periods_count nteger

unplanned_non_working_periods_count nteger

Mam. 2.2 Ctpykrypa 6a3u JaHuX

pI3HUX

3 wMeroro peamizamii (yHKIIOHYBaHHS MiKpocepBicy Oyma po3poOieHa

MiHIMaJIbHa CTPYKTypa 0a3u jgaHux (Man 2.2), sSiKoi J0CTAaTHBO, MO0 330BOJLHUTH

BUMOTH MPOIPAMHOIO PIllIEHHS.
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2.1.4 AHaJiTHYHUI MOYJIb

AHaniTiyHa yacTuHa Mikpocepsicy BukopucrtoByBarume LI Ha 6a3i Deep Java
Library. Buxopucrtanus Deep Java Library (DJL) € oOGrpyHTOBaHMM 3 KUTBKOX
NPUYKH, 0COOIUBO /I PO3POOHUKIB, SIKI MPAIIOIOTh 3 MOBOIO IpOrpaMyBaHHs Java
Ta 0aXaloTh BIPOBAJAUTH TIHOOKE HaBUaHHS y CBOi mpoekTu. [lo OCHOBHUX mepeBar
DJL BapTO BiIHECTH HACTYIIHI:

3pyunicmo ons Java-pospoonuxie. DJL cTBOpeHuit 3 ypaxyBaHHsIM crieliu(iKu
Java, mo poOuTh HOro 3pyyHHUM Ta JIETKUM y BHUKOPUCTAHHI ISl PO3POOHMKIB,
3HAMOMUX 3 I[I€I0 MOBOIO MTPOTrpamMyBaHHS.

Iliompumka piznux gpeiimeopkie enuboxkoeo Hasuannsi. DJL miaTpumye Kinbka
nonyJsipHuX (PEeHMBOPKIB MMOOKOTO HaB4yaHHsS, Takux sk TensorFlow, PyTorch,
MXNet ta ixmn. Ile go3Bonsie oouparu GpeMBOPK B 3aJI€KHOCTI BiJ MOTPEO Ta BKE
ICHYIOUHX 3HaHb.

Ilpocmoma inmeepayii. DJL noGpe iHTerpyeTbes 3 Java-mpoekTaMu Ta MOXe
OyTM BHUKOPHCTaHUI B pi3HUX 0O0NacTIX, BKIIOYAIOYM BeO-pO3poOKy, MOOLIbHI
AoAaTku Ta 1HmN. Bin 3abe3neuye 3pydHICTh POOOTH 3 TIIMOOKMM HaBYaHHSIM B
cepenoBuii Java.

Iliompumka piznux munie moodenei. DJL miaTpumye pi3HI TUNU MoOJeNel
IMOOKOTO HAaBYaHHS, O POOUTH HOTO BUKOPUCTAHHS BaplaTUBHUM B 3aJI€KHOCTI BiJI
MIOCTABIICHOTO 3aBJIaHHSI.

Iliompumxa anapamnozo npucxkopeunsi. DJL. Moxe BUKOPHUCTOBYBAaTH Pi3HI
TUTH arnapaTHoro npuckopenHs, Taki sk CPU, GPU a6o TPU, mo no3Bonse gocsararu
BHCOKOI MPOJYKTUBHOCTI B OOYUCIICHHSIX.

Axmuena cninbnoma ma pozeumox. SIk Bimkputuid npoekt, DJL mae akTuBHY
CHUTBHOTY PO3pOOHMKIB Ta MPOJOBKYE PO3BUBATHUCS, LIO TAPAHTYE MIATPUMKY Ta

OHOBJICHHA.
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OTtxe, mizcymMoByroun BuIeBUKIazeHe, DJL - € ontumanbHuM BHOOpOM 1iist
Java-po3poOHMKIB, fKI IIYKalOTh 3pYyYHHUA Ta €(PEKTUBHUN CIOCIO BHUKOPHCTAHHS

IIMOOKOTO HABYAHHSA Y CBOIX MPOEKTaX.

2.2 Peanizauia pimeHHst

2.2.1 CTBOpeHHsI POEKTY Ta TECTOBOI iHPPACTPYKTYpPH

3a OCHOBY, JJIsi PO3pPOOJIIOBAHOTO MPOTPAMHOTO PIllIeHHS OyJI0 3T€HEPOBAHO
6azoBmii  Spring Boot mpoekt, B cepsici “Spring Initializer” (man 2.3), B xoxi
TreHEPYBaHHS KO0 OyJIo 00paHO HACTYITHI JIOJAaTKOBI OIIIIIi:

e [anguage - Java

e Project - Maven

e Packaging - Jar

e Java-17

e Spring Web

e Spring Security

e Spring Data JPA

e Flyway Migration

e H2 Database

e PostgreSQL Driver

e Validation
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initializr

Project Language

QO Gradle - Groovy QO Gradle - Kotlin QO Kotin QO Groovy
Spring Boot

QO 3.2.1 (SNAPSHOT) QO 317 (sNAPSHOT) Q 318

Project Metadata

Group com.example

Artifact  demo

Name demo

Description  Demo project for Spring Boaot

Package name com.example.demo

Packaging O War

Java QO 21

Man 2.3 — InTepdeiic renepariii Spring npoeKkTy
Hactynmuum kpokom Oylio IMIJIEMEHTOBAHO JIOTI4HI METOAM i POOOTH

KOpHUCTYyBa4a B CHCTEMI, B XO/I1 peasti3allii SKuX peaai3oBaHO HACTYIMHUHN (yHKITIOHAIT:

® MOXJIMBICTH CHIJIKYBaHHS 3 023010 TaHUX

e entity User Ta ¥oro poui

e pieHi DAO Ta Service

® IHCTpyMEHTAapIN JIJIsl CIIPOIICHHS HAlTUCAHHS TECTIB

® CTBOPEHHS AaBTOMAaTM30BaHUX TECTIB, 3 METOI MEPEeBIPKU KOPEKTHOCTI

(YHKIIOHYBaHHS CUCTEMHU.
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[TpuHIMIT (PYHKIIOHYBaHHS OKPEMUX CKJIAZJOBHX PO3pOOIIIOBAHOI CUCTEMH MIXK
co0010, HABEJEHO Ha MaIIOHKY 2.4 B SIKOCTI CHPOLIEHOI CUCTEMU peani3alli piBHIB

BIIIOBITHOCTI.

Controller | »  Service . DAD

Marn 2.4 — CrporrieHna cxema peartizaiiii piBHIB B1IIOB1AaIbHOCTI

[lepmra iMmmemMeHTaliss ctaja OCHOBOIO s peanizarii Hactymaux CRUD
(Create, Read, Update, Delete) cucrem. OnHak HasBHICTh BIJOMOCTEH TIpo
KOpUCTyBaua B 0a3l JaHMX € HEJAOCTaTHBHOIO JJISl MIBUAKOI peajizallii moJabIIoro
(GYyHKIIOHATY TPOTPAMHOIO PIMIEHHS, OCKIUIBKH ICHYE HEOOXIIHICTb OOpOoOKHU
JOCTYNy J0 OKpemMoro (yHKIIIOHAIY CHUCTEMH, B 3aJIe)KHOCTI BiJl PIBHS JOCTYIY
(posi) aBTOPHU30BaHOTO KOPUCTYBAYa.

@SpringBootTest

factiveProfiles{profiles = {“"develop", "h2"})
public class AbstractServiceDBTest {

[@Autowired protected UserBuilder userBuilder;
[@eutowired protected AuthenticatedUserService authenticatedUserService;

[IBeforeEach

void createlUser() {
leginInUser();
}

void loginInUser() {
loginInUser( Role.SESSION USER );

¥

void loginInUser( Role role ) {
AuthenticatedUserBuilder.start().role( role).login();
¥

void logoff() {
SecurityContextHolder.clearContext();
¥

Mau 2.4 — ITiaroroBKa TECTOBUX JAHUX
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B mnopanpmiomy, Oyna peanizoBaHa cucTteMa ayTeHTH(iKalii Ta aBTOpH3allii
KOpUCTYyBaua, 110 J03BOJIMJIA PO3MEKYBaTH JOCTYI 10 OKpeMHuX (yHKIIOHATbHUX
KOMITOHEHTIB CHCTEMH, a TaKOX 3JIIHCHIOBATH TEPEBIPKY MOKIUBOCTI OTPUMAaHHS
nocTymy 1o iHdopmailii, o o0pooseThbCs Ta 30epIracThesl.

Peamizamii cucremm ayreHTudikarii Ta aBropmM3aIllii JOCTAaTHBO ISt
OPUIIBUAIIEHHS  PO3POOKH, BJACHE, 1€ JIO3BOJWJIO  TOKPAIIUTH  TECTBY
1H(PaACTPYKTYpY, OCKUIBKH TENep KOKHUU TECT MA€ MOXJIMBICTh BUKOHYBATH CBIU
¢dbyHKI1I0HAT 0€3 HAITUIIKOBOI MT1TOTOBKH.

B HacrynHoMy erami po3poOKHM MpOrpaMHOro KOMILIEKCY Oyno AoAaHo
Builder-knacu, siki 103BONIMIM aBTOMAaTHU3yBaTW PYTHHHI MPOLECH MiATOTOBKU
aBTOMATU30BaHUX TECTIB, IO JAJI0 MOXJIUBICTH CPOKYCYBaTHUCh TpU HAHCaHHI
TECTIB BHUKJIOYHO Ha OCHOBHOMY (DYyHKIIOHAJli MPOTPAMHOIO  PIIIEHHS.
BuxopuctoBytoun taky iHGpacTpyKTypy, KOa TeCTy, GaKTUYHO SBIISE€ COOOI0 YNCTUI

omuc Horo crieHapito (main 2.5).

iTest

vold encodePasswordOnCreate() |
User user = userBuilder.buildNew();
string password = user.getPassword();
user = userService.create( user );

assertTrus{ EncryptingUtils.checkPassword( password, user.getPassword() ) );

Man 2.5 — 3pa3ok HalKMcaHHs TECTY

JUis 3MEHIIEHHS 3aJIeKHOCTEN B CEpeOBHINI PO3POOHMKA, Ta B CEPEIOBUILI
BUKOHAHHS TecTiB, Oyno Bukopuctano CKB/ H2.

H2 6a3a ganux Moke OyTH 3amyllleHa B pexuMi BOyJ0BaHOI 0a3u JaHUX, IO
pPO3rOpTAEThCS B OMEpaTUBHIN mam'saTi abo y daiinoBiii cuctemi. [le mo3Bomse Tectam
NpaloBaTH IMIBU/IIE, OCKUIBKM BOHU MOXYTh BHKOPHUCTOBYBAaTH JIETKI Ta
IIBUJIKO/I1I0Y1 0a3U JaHUX.

Buxopucranus BOymoBanoi H2 6a3u maHux J03BOJIIE TeCTaM MpAIlOBaTH B
130]1b0BAaHOMY cepeioBuIlll. KodkeH TECT MO)Ke CTBOPIOBATU CBOIO BJIACHY TUMYAaCOBY

0a3y maHMX, sKa OYMIIAETHCA MICSA 3aKkiHueHHS Tecty. Lle momomarae yHUKHYTH
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Herepea0auyeHuX BIUIMBIB TECTIB OJWH Ha OJHOTO Ta 3a0e3neuye KOHCHCTEHTHICTD
pE3ybTAaTIB.

3araioM, BuUkopucTtaHHs H2 B Tecrax m03BOjsi€e PO3POOHHMKAM CTBOPIOBATH
e(eKxTHBHI, 130JIbOBaH1 Ta JIETKl TECTOBI ClIeHapii /s 0a3 TaHUX B CEPEOBUIII MOBH

nporpamyBaHHs Java.

2.2.2 ImmuiemenTanisa HeoOxigznux CRUD onepauii

Hns immnemenrtarii CRUD omepamiii Ha BCl HEOOXiJHI CYTHOCTI Oyio
npoaHaiizoBaHo Ta 3MiHeHo peamizamito CRUD nmns cytrHocti User, 1m0 J03BOJHIIO
3MIHUTH TiepcoHaiizoBani imruiemenTaiii CRUD Ha aGcTpakTHi, SKi, B CBOIO Yepry,
Bupimmiy Bci TunoBi CRUD 3anayi.

Baxnusicte abctpakmii niuss CRUD (Create, Read, Update, Delete) 3amay,
0co0MBO B KOHTEKCT1 peanizaiiii Multi-Tenancy B Java, cTae 0coOIMBO OYEBUIHOIO,
ockuibkr Multi-Tenancy - 1e apXiTeKTypHHI MiAXiA, A€ OJHA 1 Ta K caMa ImporpamMa
o0cTyroBye pi3HHMX KOPHUCTYyBadiB a00 opeHuapiB (tenants), 130r0r0di iX AaHl Tak,
1100 BOHM HE MOIVIM B3a€MOJISATH a00 0auyuTH JlaHl 1HIIMX KOPUCTYyBayiB. J{s 1boro
BXJIMBO MaTH abCTpakKiiii, siKi JO3BOJITIOTH €(heKTUBHO BHpinryBatu 3aBaaHHs CRUD
JUTSL KOOKHOTO KOHKPETHOTO OpeHaps (tenant).

B nonansmomy Oyno peanizoBano Row-Level Tenancy tun 6a3u ganux, To0To
naHi1 30epiraroThbcs B OHIN TabauIll 6a3u, aje 10 KOXKHOTO psJiKa, 110 MICTHTh 3alluC,
JOJTAETHCSl CTOBIICIIb, KM BKa3ye Ha TOTO KOpHUCTyBada (tenant), SKOMY HaJICKUTh
daHui panok. Takuii miaxia BUMarae BiJAUICHHS JaHUX MK KOPUCTyBa4yaMH Ha PiBHI
3aIUTIB.

Koxkne Entity B 6a3i manux € Hamaakom UserTenencyEntity mo mo3Bossie
peamizyBarun AbstractUserTenencyService, B SKOMy Iepej] CTBOPESHHSM 3aIHCY€EThCS
caMme aBTOp 3MiH B 0a3i JaHMX (KOPHUCTyBay, KU B JJaHUH MOMEHT aBTOPU30BaHUI B

CHCTEMI).
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JUIs KOKHOTO 3alUTy Ha OTPUMAaHHS JAaHUX, OyJlO0 JOJaHO Ha aOCTPaKTHOMY
piBHI (QUIBTpalil0 MO NOTOYHOMY KOPUCTyBauyy, IO CYTTEBO 3HUXKYE PU3HKU
BUIAJKOBO OTPUMATU JIOCTYIl OJHUM KOPHCTyBayeM, 10 JAAHMUX IHIIOro, abo SIKOCh

BIUTMHYTH Ha JIaH1 1IHIIOro (Mail. 2.6).
protected Specification< T > addSpecifications( boolean includeArchivedEntities ) {
Specification< T » specification = SpecificationUtil.initEmptySpec();
if ( entityIsUser() ) {

return specification;

if ( entityIsExtendedByUser() &% luserAuthorizaticnService.isRoot() ) {
Long currentUserId = userfuthorizationService.getCurrentUserId();
Userspecification< T » sessionSpecification = new UserSpecification<:( currentUserId );
specification = specification.and( sessionSpecification });

}

if ( !includeArchivedEntities && entityIsArchived() ) {
Archivedspecification< T » archivedSpecification = new ArchivedSpecification<>();
specification = specification.and( archivedSpecification };

}

return specification;

Man 2.6 — Peanizariist ¢puisTpiB o 3aMOBUyBaHHIO B AbstractDao

Jlns BunmanenHs Oyno pemizoBaHa ctpareris “‘soft delete”. YV npomy Bumaaky
3aMICTh (DaKTUYHOTO BMJIAJICHHS 3alUCy MOMY IPHUCBOIOETHCS cTaTyc “‘archived”, i
el CTaTyC BUKOPHUCTOBYETHCS IS BIJI3HAUCHHS 3alUCIB, SIKI BXKE HE TOBUHHI
B1JI0OpakaTHCs B aKTUBHUX JaHUX, ajie 30epiratloThesi B 6asi.

s crpareris 103Bojsie 30€perty 1CTOPIitO 3MiH, YHUKHYTH BTpaTH AaHUX, 1
3a0e3MeYnT MOXKIIMBICTh BIIHOBJICHHS BUIAIICHUX JaHHX, AKINIO 1€ Oyae HeOOX1aHO.
Kpim Toro, BoHa MO)ke OyTH KOPHCHOIO JIJIsl 3a0€3TICUCHHS BiIOBIIHOCTI MTpaBHIaM
Ta craHjgapram Oe3neku ngaHux. [ns peamizamii nporo Oyno 3poOieHi BiANOBIAHI
3minu B AbstractDao (man. 2.6-2.7)

public void delete(T entity, boolean ignorePermissions) {
if (lignorePermissions && !isEditAllowed(entity)) {
throw LocalizationUtils.buildRemovalNotAllowedExceptionNoPermission(entity);
}

if (entityIsArchived()) {
((Archivable) entity).setArchived(true);
getRepository().save(entity);

} else {
getRepository().deleteById(entity.getId());

h

Man. 2.7 Peamizartis crparerii “soft delete”
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2.2.3 ImniaemenTania REST API

Ha erami po3pobku REST API, ana kopekTHOro (hyHKIIOHYBaHHS CHCTEMH,

HeoOx11HO peanizyBaru 2 Tunu joriku: CRUD API ta Authentication API.

Authentication API

Authentication API BukopuctoByeThCcsi s 3a0e3MedeHHs ayTeHTH KA 1
aBropm3allii kopucTyBauiB mipu B3aemoiii 3 RESTful BeG-cepBicamu. REST €
apxiTeKTYpHUM cTuieM, sikuid BukopuctoBye HTTP-mpoTokon myis koMmyHiKawii Mix
KJIIEHTOM 1 CEPBEPOM.

Bukopucranuss accessToken Tta refreshToken € wacTtuHOO mpolecy
ayTeHTH(IKAIl Ta aBropm3ailli B CHUCTEMaX, IO BHUKOPUCTOBYIOTh TOKCHH JIJIS
3abe3reueHHs Oe3meku Ta 3py4yHOCTi. OjHaK BaXJIMBO  BIA3HAYUTH, IO
BUKOPHCTaHHS JIOTIHY Ta maposisi 0e3mocepeHbO B J10/1aTKax ado cepBicax € MEHII
0e3MeYHrM 1 PEKOMEHIYE€TbCSI YHHMKATH MOro, OCOOJIMBO 3 TOYKHU 30py 3aXHCTY
ocoOucToi iHpopMallii KOPHUCTYBayiB.

Ha mpoMy eram BapTOo pO3MISHYTH 3arajibHAM TPOIEC BUKOPHUCTAHHS
accessToken ta refreshToken y 3B's13111 3 JTOT1HOM Ta MapoJIeM:

Aymenmudgbikayis. KopuctyBad BBOAWTH CBIM JIOTIH Ta MapoJib B AOAATKY a0o
BeO-caiiTi. CepBep mepeBipsie JOTIH Ta Mapoyib, 1 SKIIO BOHM BipHI - BHUIAE
accessToken ta refreshToken.

Ompumanns mokerig. KilieHTCbKa cTOpoHa (omaTtok abo BebO-caidt) 30epirae
orpumaHi accessToken ta refreshToken.

Buxopucmanns  accessToken. KoxkeH pa3, KOIM KJIIEHTCbKa CTOpPOHA
HAMaraeThCsl OTPUMATH JIOCTYT JIO 3aXHUIEHUX PECYpCiB Ha cepBepi, BOHA BKIIFOUAE
accessToken B 3aroyioBok 3anuty (Hampukial, sik "Bearer token"). CepBep nepeBipsie
JiMCHICTh Ta mpaBa jnoctymy accessToken. Skio TokeH mificHUN 1 Mae HEOOX1THI

JI03BOJIH, CEPBEP MOBEPTAE 3alUTaH1 JaHI.
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Onosnenns accessloken 3a oOonomocor refreshloken. Sxmo accessToken
3aKIHYMBCA a00 CTaB HEAKTUBHMM, KIIIEHT MOxe BUKopucToByBarH refreshToken mis
orpuMaHHsa HoBoro accessToken 6e3 HeoOXiMHOCTI BBEIEHHS JIOTIHA Ta MapoJIs.
Cepgep mnepeBipsie mivicHicTh refreshToken, 1 skmo BiH € AiWCHUM, BHUJIa€ HOBUU
accessToken ta onoBnenwuii refreshToken.

Taxuit migxia 103BOJSE 3MEHIIUTHA PU3UK BUTOKY JIOTIHY Ta MapoJisl, OCKUIBKH
BOHU BUKOPUCTOBYIOTHCS JIMILIE M1J] Yac nepuioi ayreHTUu(ikaili, a aaii ajs J0CTyny
BUKOPUCTOBYIOTbCSI ~TOKEHHM. TakoXX, OHOBJIIEHHS TOKEHIB pOOUTh IpoLec
O€3MEeYHIIINM 1 MEHIII 3aJIEKHUM B1Jl BBEICHHSI JIOT1HY Ta ApOoJIs KOXKEH pas.

OTxe, Ha OCHOBI TPOAHATI30BaHOI BUIIE TEOPETHYHOI Oa3u, B MPOIECi
peamizarii Authentication API 6yno nependadeHo HACTYITHI TOYKU JOCTYIIY:

e "/login" - 3amuT /I ayTeHTHU(dIKAIllT Ta aBTOpU3AIlli 3 BUKOPUCTAHHAIM JIOT1HY
Ta MapoJito. Y paszi yCHilIHOI omnepallii KOpUCTyBay OTPUMAE TaKi 3HAYCHHS fK:
accessToken, refreshToken, accessTokenLifetimeMinutes,
refreshTokenLifetimeMinutes.

o '"/refresh" - 3anuT s mnoBropHOi ayteHtudikauii. KiieHt Haacunae
nonepeanbo orpuManuii refreshToken, nnms orpumanHss HOBOi KoMOiHAIi
accessToken Tta refreshToken. Buxopucraru refreshToken moxiauBo Tinbku 1
pas.

e "/logout" - 3amuT npo iH(OpMyBaHHS BUXOAY 3 cucteMu. KiieHT Haacuiae
nonepenabo orpumanuii refreshToken, skmit Bupamserbcst 3 0a3w MaHUX.
TakuM yuHOM, 3 yacoM HOro He MO)KHa Oyle BHUKOPHUCTATH JIJIsi MMOBTOPHOT

ayTegikari.

CRUD API
CRUD API 6yB po3pobneHuil jisi MPOCTOTH Ta 3pYYHOCTI 3aBaHTAKEHHS,
penaryBaHHs Ta po3MOJAUTY AAHUX JJIsl HAaBYaHHS.
Byno ctBopeno taki API sik:

e Session
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e Period

Session API no3Bosisie KopHCTyBaueBl CTBOpIOBAaTH Session, siKi OydyTb
HAaKOMM4YyBaTH JdaHi. JlaHi MDK cecisiMM HE TMOIIMPIOIOTECA TaKUM YHUHOM, €
MOJKJTUBICTh HAKOITMYCHHS JAHUX 3 PO3ITOILIOM.

Byno peanizoBano taki meronu API sx:

e GET /sessions - jius OTpUMaHHS BCIX 3HAYeHb Session JOCTYIHHUX

KOPUCTYBAYEB1, 3 MOXKJIMBOCTIO (DUIBTpallii Ta COPTYBaHHS,

e GET /sessions/id - niis oTpuMaHHs session 3a napameTpom id;
e POST /sessions - Jj1s1 CTBOPEHHS S€SSion;
e PUT /sessions/id - jy1s1 OHOBJICHHS session 3a mapameTpoM id;

e DELETE /sessions/id - ayis BugajaeHHs session 3a mapamerpom id.

Period API nosBosisie kopucTyBaueBi Hakomu4yBaTu AaHi B session. JlaHi
BHUKOPHCTOBYIOTHCSI B HABYAHHSI HEUPOMEPEKI.

byno peanizoBano taki Mmeroau API sik:

GET /periods - pnns oTpuMaHHS BCiX 3HaueHb period JOCTyHmHUX
KOPUCTYBAUY€Bl, 3 MOXIJIMBOCTIO (DLIIBTpALlli Ta COPTYBAHHS;

GET /periods/id - qyst orpumanns period 3a mapamerpom id

POST /periods - nis ctBopenHs period

PUT /periods/id - niis onoBieHHs period 3a napamerpom id

DELETE /periods/id - nns Buganenus period 3a mapamerpom id

2.2.4 IMmnieMeHTAllisl AHAJITHYHOT0 MOYJISI

byno nonano 6i6miotexy “deeplearning4j” mjst ctBopeHHs Heipomepexi [11].
O6pano came 1i OCKUIBKM BOHA J03BOJISE JIOHABUYAHHS BXKE HABYAHOI MOJCII.
Jlnst mpoaykTy Oysio oOpaHO JEKiJbKa eTariB HaBYaHHS:

e 0a30BCc HaBYAHHS;
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® JTOHAaBYaHHS Ha OCHOBI JaHHUX KOpUCTyBa4da.

ba3oBe HaBYaHHS TPYHTYETHCS HA aHOHIMHUX PEAIbHUX JTAHMX, SIKI BIAIOCH
orpuMaru. BoHO moTpiOHE Jy1s IIBUIKOTO CTAPTy POOOTH 13 MIKPOCEPBICOM.

KoxHna okpema cecis mpu mnepeadadeHHIO BHKOPHUCTOBYE CBOIO MOJETH
Heripomepexi. {1 Momens sBIs€ cOOOIO KOI€r 0a30BOi MOJEINb, SKa ITPOXOIMIIA
J0JJAaTKOBE HaBYAHHSI 3T1THO JAHUX KOPUCTyBadya. TaKUM YUHOM MOZEIb JJIsl KOXKHOTO
KOpHCTyBauya Oy/Jie aJanTyBaTUCh BIAMOBIIHO JI0 TaHUX KOPUCTyBaya.

JlaHi 1519 HaBYaHHA Ta TECTyBaHHs Tynu dopmaiizoBanumi. Lle € ocHOBOIO 13

BUMOT po00TH 3 01010TEKO0 (M. 2.8).

SplitTestAndTrain testAndTrain = new org.ndd4j.linalg.dataset.DataSet (input, labels).splitTestAndTrain (0.99);
DataSet trainingData = testAndTrain.getTraini():

DataSet testData = trainingData;

DataNormalization normalizer = new NormalizerStandardize():

normalizer.fit (trainingData):

normalizer.transform{trainingData);

normalizer.transform(testData) ;

Man. 2.8 [Ipukiiang Hopmaizaiii JaHux
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Po3aia 3. Ilpukiaan po6oTu pimeHHs

3.1 ABTopu3anuisi

Jlist aBTOpmM3aiii mMOTPiOHO CTBOPHUTH KOPUCTyBauda, SIKMA Oyie TpaIfoBaTH B
cuctemi. JlJis Jerkoro HajnaroKeHHs MHOIO OyB CTBOPEHMI TaKUW KOPUCTYyBaY.

B npoekTi noctynHa cuctema JoKymeHTaiii Swagger (noaarok b), sikoro mu 1
CKOPHCTAEMOC.

3po6uBm POST /auth/login 3anmuT cucreMa BepHE KIIIOYl JIOCTYMY, SKi

MOKHA BUKOPUCTATH B HACTYITHUX 3anuTax (Mai. 3.1).

Curl

curl -X "POST"
"Wttp://localhost: 3888/ /api/flogin” \
-H "accept: application/json’ \
-H "Content-Type: application/json’ \

-d '{
"clientTd": "demo”,
"clientSecret™: "demo”

Request URL

hitp: //localhost:8888/api/login

SEerver response
Code Details
200
Response body

i

"accessToken™: "eyl@eXAiOiIKV1QilCIhbGci0ilTUZTING I . eylzdWTi0iIkZWIvIiwiaXNz Tjoivaviliwi 7xhwI joxNzayNTA
2MTUBLCIPYXQL0]EIMDIBMTYXNTdS . TolShawysqsYeggaFKque2NbUOIUMpCVZYVLY JIG_ A",

"refreshToken™: "eyl@eXAl0iIKVIQILCIhDGCIOLITUZTINIDS. eyl ZdWI 101 I1YWEZMTKSZCa3N e ZL TQZNTHIDGZ JMy 1 JMTESY ]
£1MGF 1ZmQiLCIpC3Mi0i IXZWTiLCI1eHAL0FEIMDMZMIUINT cSImLhdC LEMT cwM QN FEINIA . alHIxYkvi ESVBpEHINIDUZKEAXChd4n
o] -SoYIa”,

"accessTokenLifetimeMinutes": 5

“refreshTokenLifetimeminutes”™: B Download

1
¥

Response headers

connection: keep-alive
content-type: application/json
date: Tue,12 Dec 2023 21:22:37 GMT

keep-alive: timeout-co
transfer-encoding: chunked
vary: Origin,access-Control-rRequest-method, Access-Control -Request-Headers

Responses

Manmn. 3.1 POST /auth/login 3anut
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Takox BiJIMOB1Ab MICTUTh Yac JIMCHOCTI KITFOUIB JIOCTYITY.

Axmo kiroul foctyny OyayTh He aiiicHi MoxHa 3pooutu POST /auth/refresh 13

refreshToken B 3ammTi (Main. 3.2).

Curl

curl -X 'POST" \
"http://localhost: 8888/ apl/refresh?refreshToken=eyleexaiod IKvi0iLCIhbecioiITUZTINGIS. eyl ZdWT 101 T2MDTA0D0ANCI 1Y ZM1L TQ
-H 'accept: */*" \

d

Request URL

hittp://localhost: 2838/ api/refresh?
refreshToken=-eyl@eXAioilkviQilLCIhbGci0iIIUZIINIIS. eyl zdWIi0i I2MDIADDOANC 1LY ZMLL TQWMWY LODUZNI ImODESOGIWYMY ZNZ CILCIpC3M
101 7XFWIiLCI1eHAID EIMDM2MYZN TS Imlhd CTGMT oM QN C2Mne . J3VIKTHT BENNCXFEqrHNj TWIYJaEArrmnhoU- Lomnzs

Server response
Code Details
200
Responge body

{

"accessToken™: "eyleeXAi0iIKV1QiLCIhbecioilTUZTINGI9. eyIzdWIi01IkZWIVI iwi aXNz TjoiveviTiwi 7Xhel jJoXNZAYNTA
2Nz YALCIpYH)10] E3MDIBMTYIN ]9 . TgozeahYNwoaYQpuYen-ECTEY22yyR7TwgCPUHNTU_M" ,

"refreshToken™: "eyl@eXAi10iIKVIQILCIhbGCI01ITUZTINITS. eyl ZdW I 101 TxMjAxONMSHCSIMGY ZL TRIYMETODhMY SOz OEWND
RIMZC3IYMUILCIpC3Mi0LIXZWIILCI1eHAI0FEIMDMZM]Y ZNJgsIm]l hdC TEMT cwM QN jc20H8 . MpkoggERJueRLobd TSURSEYUESS-HTD3
1-W_sbalkco",

"accessTokenLifetimeMinutes™: 5
“refreshTokenLifetimeMinutes”™: B Download

1
]

-

Mai. 3.2 POST /auth/refresh 3anut
3.2 3anoBHeHHs JaHUX
JInis 3amoBHEHHSI JAaHUX JUIsl KOPUCTyBaua MOTPIOHO CTBOPUTH session (Mall.

3.3).

HaCTyHHI/IM KpOKOM 6}016 3aIlIOBHCHHA JAaHUX OJIs1 HaBYAHHA - TAKUMU JaHUMH

€ period (man. 3.4).
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Lode Details

201

Response body

: "Demo name"

Response headers

connection: keep-alive
content-type: application/json
date: Tue,12 Dec 2023 21:34:46 GMT

keep-alive: timeout-6e
transfer-encoding: chunked
vary: Origin,Access-Control-Request-Method,Access-Control-Request-Headers

Responses

Code Description Links

201 Created No links

Madia type

[ application/json ~

Controds Accept header.

Example Value | Schema

"id":

»
"name™: "string"

1

Fl

Maun. 3.3 CtBopeHHSs session

curl -X "POST" Y
"http:fSflocalhost: 8888/ apifvlfperiods" \
-H "accept: application/json” \

-H "Authorization: Bearer eyleeXALDilKVIQiLCIhbGCiOilIUZIINIDY.eylzdWIi0ilkZWlvIiWwiaXNzIJolV2VIiTiwiZXw
-H "Content-Type: application/json’ %\

-d '{

"sessionId":

"startDate”

"endDate”: "2823-12-12",

"plannedEventsCount™: 128,

"unplannedEventsCount™: 28

Server response
Code Details
201

Response body

"id": 2,
"sessionId™: 1,
"startpate™: "2823-12

"epdDate™: "2823-12-1
"plannedEventsCount™:
"unplannedEventsCount™:

Mai. 3.4 CrBopenHs period



SIK TINBKU 3allOBHUTH ,Z[&Hi MOXHa BHKOHYBATH 3allUT Ha IIPOTHO3YBAHHIA

3HaYCHHs Ha HacTynHu# period (man. 3.5).

Curl

curl -X "POST" %
"hittp://localhost: 3888/ api/vl/periods/predict” \
-H "accept: application/json” \
-H "Authorization: Bearer eyJ@eXAiDiIKV1QILCIhbGCiOilIUZIINIID.eylzdWIiOilkIWlvIikiaXNzIJoiV2VIiTiwiZXhwi
-H "Content-Type: application/json" %
-d *{

"sessionId": 1,
"startpate™: "2024-81-127,
"endDate™: "2824-81-12",
"plannedEventsCount™: 4@,
"unplannedEventscount™: @

Request URL

hittp:/flocalhost:8a88/apifvl/periods/predict

SErver response
Code Details
200

Response body
{

"sessionId": 1,
"startpate™: "2824-01-12",
"endDate™: "2824-81-12",
“plannedEventsCount™: s
"unplannedeventsCount™:

Responze headers

connection: keep-alive
content-type: application/json
date: Tue,1? Dec 2823 Z1:54:18 GMT

keep-alive: timeout-68
transfer-encoding: chunked
vary: Origin,Access-Control-Request-Method,Access-Control-Request-Headers

Man. 3.5 IlepenbayeHHs1 HE3aMIaHOBAHO1 BIAIYCTKU
3.3 BukopucranHs Ta iHTerpaunis
MikpocepBic Hajae 3MOry Iepeadadyatd MOXKJIMBI He3aIJlaHOBaHI BiJITYCTKH
MpH MJIaHyBaHHI POOIT.

Po3polOnene pimeHHs nmpu3HaYeHe i BUKOPUCTAHHS 1HITUMHU MPOTPAMHUMU

MpoAYyKTaMHu 3a jgonomororo noctymy uyepe3 REST API.
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[Tpukian ¥MOBIPHOTO BUKOPUCTAHHS € po3poOKa rariny juis Jira. Sxuii mpu
IJIaHyBaHH1 poOiT Oy/ie MOKa3yBaTH KOPUCTYBay€Bl HEOUIKYBAHHI BIJITYCTKH.
BxigHuM gaHuMu 171 HaBYaHHS €:
® [I0YaTOK Iepioay (nara);
® KiHelb rnepioay (mara);
® KUIbKICTh 3aIlJTAHOBAaHMX B1JICYTHOCTEH.

Buxigaumu faHi - 11e KUIbKICTh HE3aIlJIAHOBAHUX B1JICYTHOCTEH.

MikpocepBic MO€ BKe HaBUCHY 0a30By MOJIC)Ib HeiipoMepexki. PiteHHs: poOUTh
KOIIIO JTaHOI MOJEJNI JIJIsl KOKHOTO KOpUCTyBaya Ta cecli. TakumM YMHOM € MOXJIMBICTh
IIBUKO PO3MOYaTH poOOTY 13 MIKPOCEPBICOM Ta BIAAUIATHA MOMJIMBUN BIUTUB MiXK
KOPUCTYBauaMH OJIMH Ha OJTHOTO.

Hani gt GazoBoi Momeni Oynd  B3SITH 13 KOMEPLIMHOTO — PillIEHHS
AbsencePlanner, siki BioOpakaroTh peajbHy MOBEIIHKY KOPUCTYBaUiB (I0AaTOK A).

AbsencePlanner - 1e pimeHHs i IJIaHYBaHHS BIAMYCTOK. 301p JaHUX MPO
BIJIMMYCTKU, MATPUMKA OaJlaHCIB BIAIMYCTOK B aKTyaJbHOMY CTaHl, BIJICTE)KCHHS Ta
yYCYHEHHS 301T1B.

Ha nanuii MOMeHT BiAOyBaeThCsl TECTOBMM MPOLEC IHTErpalii 13 NPOAYKTOM
AbsencePlanner. BiH BHKOpPHCTOBYye BX€ HadyeHy MOIETb i MepeadadyeHHs
MaifOyTHLOTO TEPIOAy, a KOJIW 1€l Mepioj] HAcTae, BXKE 3alOBHIOE (DAKTUYHUMHU

JaHUMU Haml MikpocepBic. TakumM 9YMHOM TIOCTIHHO alanTyun HOTO.

MikpocepBic € NpHU3HAUYEHUW JUIsi BUKOPUCTAHHS OyAb-SIKUM 30BHILIHIM
MPOrpaMHUM 3a0€3MEUCHHSIM, KU Ma€ MOXJIUBICTh CHUIKYBaTHCh 32 JIOTIOMOTOIO
MepexXi IHTEPHET.

Came mist mboro Oyna po3poOsieHa apXiTeKTypa pIllleHHS TaKUM YUHOM, 00
MIHIMI3yBaTH CIIOBUIBHEHHS IIBUJKOAIT MPOAYKTY Ta, 3a HEOOX1IHICTIO, TUHAMIYHO
BUKOPHCTOBYBaTH PECYpPCH cepBepa, 3a0e3ledyuTH cTaduibHy poOoTy 13 OaratbMa

MPOJYKTaMH 1HTErpallii.
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BUCHOBKH

VY nmaniit kBamidikamiiiHii poOoTi Oyna po3MIsHyTa akTyajdbHa Mpoliema
IJIaHYBaHHS BUKOHAHHS POOIT Ha MIANPUEMCTBAX, 30KpEMa y KOHTEKCTI BiJICYTHOCTI
MPAIiBHUKIB. AKTYaJIbHICTh I11€1 TeMH 3yMOBJICHA BEJIMKUM PI3HOMAHITTAM MPHUYHH,
K1 MOXKYTh BIUITMBAaTH Ha HAasSBHICTh IpaIliBHUKIB HA pOOOYOMY MICIll, TOUUHAKOYH
B1J1 XBOPOO 1 3aKIHUYIOYH CIMETHUMHU OOCTaBHHAMM.

Metoro pobotu Oyno pO3pOOMTH IHCTPYMEHT [UJIsl aHami3y MUHYIUX
BIJICYTHOCTEHM TMpaliBHUKIB Ta iX mepeadadeHHs B MailOyTHbomy. Po3pobnenuit
THCTpYMEHT 0a3y€eThCsl Ha MIKPOCEPBICHIN apXiTEKTypi 3 BUKOPUCTAHHSIM TEXHOJOT1H
Java, Spring Boot, DJL, no3Bosisic BukoHyBaTu (hyHKIIIi CTBOPEHHS, pe/laryBaHHs Ta
nepenisiny No/ii, oB'I3aHUX 3 BIICYTHOCTSIMU IIPALIBHUKIB HA pOOOYOMY MICLII.

3aBmaHHsIM poOOTH OyJI0 pPO3POOUTH MPOTPAMHE PIIICHHS, SKE HE JIUIIE
BUKOHYE TOTPiOHI (yHKINI, aje ¥ BIANOBIJA€ BUMOTraM JI0 3aCTOCYHKY TaKUM SK
MOJKJIMBICTh BHUKOPHCTAHHSl IHIIMMH 33aCTOCYHKaMH, MAacIITa0OBaHICTh Ta 3py4YHE
Bukopuctands REST APIL

[1ix yac BUKOHaHHS POoOOTH OyJM AOCIIHKEHI 1 HOPIBHSIHI MPOrpaMH1 PillICHHS
Mo/iI0HOT TEMaTHKH, BUPIMICHI 3aBIaHHS 3 PO3POOKM Ta TECTYBaHHS MIKPOCEPBICY.
CtBOpeHMII MIKpOCEpBIC BHUKOPHUCTOBYE BIJIOMI TEXHOJIOTIi Ta 0a3uW JMaHHUX, IO
rapaHTye Woro eeKTUBHICTb Ta HAAINHICTD.

Otxe, pobOTa BHKOHAja CBOIO METYy Ta 3aBJIaHHS, HAJAIOUU TPAKTUIHHUMA
THCTPYMEHT JUIsl YIpaBIiHHS BIJCYTHOCTSAMM MPAlLlIBHUKIB HAa MiJNPUEMCTBAX, 10
CHpUATAME MOKPAIIEHHIO MPOIECIB MIaHyBaHHA Ta (DyHKI[IOHYBaHHS MiANPUEMCTBA

B ILILJIOMY.
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Homarok A. Ilpukiaax jaHux 1Jjisi HABYaAHHA 0a30B0I MoaeJIi

"total", "unplanned", "startperiod", "endperiod"
miv, 1, "2016-11-21 00:00:00","2016-12-19 00:00:00"

"21m,"19","2016-12-19
"3e","31","2017-01-16
"3e","28","2017-02-13
"4Q"™,"37","2017-03-13
"4Q0","30","2017-04-10
"3o","27","2017-05-08
"50","28","2017-06-05
"51","29","2017-07-03
"e2","28","2017-07-31
"49m","37","2017-08-28
"24","19","2017-09-25
"37mr,"32","2017-10-23
"25m","22","2017-11-20
"76","38","2017-12-18
"43","33","2018-01-15
"54","44","2018-02-12
"38","35","2018-03-12
"44m","36","2018-04-09
"36","29","2018-05-07
"71it,"41","2018-06-04
"53","36","2018-07-02
"4om, "23","2018-07-30
"54m","29","2018-08-27
"24","21","2018-09-24
"27","24","2018-10-22
"31","23","2018-11-19

"40","39","2019-01-14
"32","30","2019-02-11
"3e","29","2019-03-11
"50","29","2019-04-08
"52","28","2019-05-06
"52m","22","2019-06-03
"48"™,"24","2019-07-01
"el","32","2019-07-29
"58","46","2019-08-26
"3e","27","2019-09-23
"39m,"31","2019-10-21
"48"™,"39","2019-11-18

"44m,"40","2020-01-13
"55","47","2020-02-10
"31i","31","2020-03-09
"37","34","2020-04-06
"38","36","2020-05-04
"47m,"46","2020-06-01
"7, "el","2020-06-29
"81","56","2020-07-27
"e2","39","2020-08-24
"51","45","2020-09-21
"51","46","2020-10-19
"4gn","41","2020-11-16

00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:

00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:

00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

00
00
00
00
00
00
00
00
00
00
00
00

00
00
00
00
00
00
00
00
00
00
00
00

:00","2017-01-16
:00","2017-02-13
:00™,"2017-03-13
:00","2017-04-10
:00","2017-05-08
:00","2017-06-05
:00™","2017-07-03
:00™,"2017-07-31
:00","2017-08-28
:00","2017-09-25
:00","2017-10-23
:00","2017-11-20
:00™","2017-12-18
:00","2018-01-15
:00","2018-02-12
:00","2018-03-12
:00™","2018-04-09
:00™,"2018-05-07
:00","2018-06-04
:00","2018-07-02
:00","2018-07-30
:00™,"2018-08-27
:00™,"2018-09-24
:00","2018-10-22
:00","2018-11-19
:00","2018-12-17
"i1iim,"37","2018-12-17 00:00:00","2019-01-14 00:00:00"
:00™","2019-02-11
:00","2019-03-11
:00","2019-04-08
:00","2019-05-06
:00™","2019-06-03
:00™","2019-07-01
:00","2019-07-29
:00","2019-08-26
:00","2019-09-23
:00™","2019-10-21
:00™","2019-11-18
:00","2019-12-16
"127","39","2019-12-16 00:00:00","2020-01-13 00:00:00"
:00","2020-02-10
:00™","2020-03-09
:00™,"2020-04-06
:00","2020-05-04
:00","2020-06-01
:00","2020-06-29
:00™,"2020-07-27
:00™,"2020-08-24
:00","2020-09-21
:00","2020-10-19
:00","2020-11-16
:00™","2020-12-14
"129","24","2020-12-14 00:00:00","2021-01-11 00:00:00"

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

00
00
00
00
00
00
00
00
00
00
00
00

00
00
00
00
00
00
00
00
00
00
00
00

:00:
:00:
:00:
:00:
:00:
:00:
:00:
:00:
:00:
:00:
:00:
:00:
:00:
:00:
:00:
:00:
:00:
:00:
:00:
:00:
:00:
:00:
:00:
:00:
:00:
:00:

:00:
:00:
:00:
:00:
:00:
:00:
:00:
:00:
:00:
:00:
:00:
:00:

:00:
:00:
:00:
:00:
:00:
:00:
:00:
:00:
:00:
:00:
:00:
:00:

oo"
oo"
oo"
oo"
OOH
oo"
oo"
oo"
oo"
OOH
oo"
oo"
oo"
oo"
OOH
oo"
oo"
oo"
oo"
OOH
oo"
oo"
oo"
oo"
OOH
oo"

oo"
oo"
OOH
oo"
oo"
oo"
OOH
OOH
oo"
oo"
oo"
OOH

oo"
oo"
oo"
OOH
OOH
oo"
oo"
oo"
OOH
OOH
oo"
oo"

"36","29","2021-01-11 00:00:00","2021-02-08 00:00:00"
"4o6","38","2021-02-08 00:00:00","2021-03-08 00:00:00"
"69","49","2021-03-08 00:00:00","2021-04-05 00:00:00"

41



"63","56","2021-04-05 00:00:00","2021-05-03 00:00:00"
"55","39","2021-05-03 00:00:00","2021-05-31 00:00:00"
"37","31","2021-05-31 00:00:00","2021-06-28 00:00:00"
"74m","52","2021-06-28 00:00:00","2021-07-26 00:00:00"
"45","25","2021-07-26 00:00:00","2021-08-23 00:00:00"
"83","66","2021-08-23 00:00:00","2021-09-20 00:00:00"
"93","53","2021-09-20 00:00:00","2021-10-18 00:00:00"
"45","39","2021-10-18 00:00:00","2021-11-15 00:00:00"
"39","35","2021-11-15 00:00:00","2021-12-13 00:00:00"
"130","53","2021-12-13 00:00:00","2022-01-10 00:00:00"
"50","48","2022-01-10 00:00:00","2022-02-07 00:00:00"
"7, 72", "2022-02-07 00:00:00","2022-03-07 00:00:00"
"40","38","2022-03-07 00:00:00","2022-04-04 00:00:00"
"49m,"42","2022-04-04 00:00:00","2022-05-02 00:00:00"
"46","44","2022-05-02 00:00:00","2022-05-30 00:00:00"
"7, "e9", "2022-05-30 00:00:00","2022-06-27 00:00:00"
"g4mr,"78","2022-06-27 00:00:00","2022-07-25 00:00:00"
"54m","47","2022-07-25 00:00:00","2022-08-22 00:00:00"
"106","98","2022-08-22 00:00:00","2022-09-19 00:00:00"
"97","90","2022-09-19 00:00:00","2022-10-17 00:00:00"
"94m,"83","2022-10-17 00:00:00","2022-11-14 00:00:00"
"e9","58","2022-11-14 00:00:00","2022-12-12 00:00:00"
"154","108","2022-12-12 00:00:00","2023-01-09 00:00:00"
"55","48","2023-01-09 00:00:00","2023-02-06 00:00:00"
"64","61","2023-02-06 00:00:00","2023-03-06 00:00:00"
"94m,"91","2023-03-06 00:00:00","2023-04-03 00:00:00"
"og","90","2023-04-03 00:00:00","2023-05-01 00:00:00"
"9e","89","2023-05-01 00:00:00","2023-05-29 00:00:00"
"1z22","117","2023-05-29 00:00:00","2023-06-26 00:00:00"
"io8","87","2023-06-26 00:00:00","2023-07-24 00:00:00"
"114","91","2023-07-24 00:00:00","2023-08-21 00:00:00"
"124","105","2023-08-21 00:00:00","2023-09-18 00:00:00"
"106","97","2023-09-18 00:00:00","2023-10-16 00:00:00"
"g6","73","2023-10-16 00:00:00","2023-11-13 00:00:00"
"g1i","60","2023-11-13 00:00:00","2023-12-11 00:00:00"
"i7v,"0","2023-12-11 00:00:00","2024-01-08 00:00:00"



Honatok b. REST API nokymenTaiis

"openapi": "3.0.1",

"info": {
"title": "Web API",
"license": {
"name": "Apache 2.0",

"url": "http://springdoc.org"
bo
"version": "v1"

b

"servers": [

{
"url": "http://localhost:8080",

"description": "Generated server url"
}
1,
"paths": {
"/api/vl/sessions/{id}": {
"get": {
"tags": [
"Session"
1,
"summary": "Retrieve a specific record by id",
"description": "This operation retrieves specific record of current entity

from database\n- <b>expand fields</b> - is used to specify the entity fields that
need to be included in the response.\n- <b>id</b> - is used to specify the
identification number of record which must be returned.",

"operationId": "getRecord",
"parameters": [
{
"name" : "id",

"in": "path",
"required": true,
"schema": {
"type": "integer",
"format": "inte64"

"name": "expand fields",
"in": "query",
"description": "Specify fields which has to be expanded in response.
To check fields which support expanding, please refer to response model",
"required": false,
"schema": {
"type": "string"
}
}
1,
"responses": {
"200": {
"description": "OK",
"content": {
"application/json": {
"schema": {

43



"Sref": "#/components/schemas/SessionResponse"

}
bo
"security": [

{

"Bearer Authentication": []

]
by

"put": {
"tags": [
"Session"
1,
"summary": "Update a specific record, based on the id",
"description": "Update a specific record, based on the id<br>All values
will be replaced by the input data",
"operationId": "updateRecord",
"parameters": [
{
"name": "id",
"in": "path",
"required": true,
"schema": {
"type": "integer",
"format": "inte4"

}
1,
"requestBody": {

"content": {
"application/Jjson": {
"schema": {
"Sref": "#/components/schemas/SessionRequest"

}
b

"required": true

by

"responses": {
"406":
"description": "Invalid property value",
"content": {
"application/json": {
"schema": {
"Sref": "#/components/schemas/SessionResponse"
}
}
}
by
"404": |
"description": "The record to be updated does not exist.",
"content": {
"application/json": {
"schema": {
"Sref": "#/components/schemas/SessionResponse"
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iy
"200": {

"description": "OK",
"content": {
"application/json": {

"schema": {

"Sref": "#/components/schemas/SessionResponse"

}
by
"security": [
{

"Bearer Authentication": []

]

"delete": {

"tags": [
"Session"
1,
"summary": "Delete record by id",
"operationId": "deleteRecord",
"parameters": [
{
"name": "id",
"in": "path",
"required": true,
"schema": {
"type": "integer",
"format": "inte64"

}
1,
"responses": {
"204": {
"description": "No Content"
}
s
"security": [

{

"Bearer Authentication": []
}
]
"patch": {
"tags": [
"Session"
1,
"summary": "Patch a specific record, based on the id",
"operationId": "patchRecord",
"parameters": [
{
"name" . "id",

"in": "path",
"required": true,

"schema": {
"type": "integer",
"format": "into4"
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}
1,
"requestBody": {
"content": {
"application/json": {
"schema": {
"type": "object",
"additionalProperties": {
"type": "object"
}

}
by
"required": true

by

"responses": {
"404":
"description": "The request was empty",
"content": {
"application/json": {
"schema": {
"Sref": "#/components/schemas/SessionResponse"
}
}
}
by
"405":
"description": "The PATCH method is not implemented for this
endpoint.",
"content": {
"application/json": {
"schema": {
"Sref": "#/components/schemas/SessionResponse"
}
}
}
}
b
"security": [

{

"Bearer Authentication": []

}

}
by
"/api/vl/periods/{id}": {

"get": {
"tags": [
"Period"
1,
"summary": "Retrieve a specific record by id",
"description": "This operation retrieves specific record of current entity

from database\n- <b>expand fields</b> - is used to specify the entity fields that
need to be included in the response.\n- <b>id</b> - is used to specify the
identification number of record which must be returned.",
"operationId": "getRecord 1",
"parameters": [
{
"name" . "id",
"in": "path‘l,
"required": true,
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"schema": {
"type": "integer",
"format": "int64"

"name": "expand fields",

"in": "query",

"description": "Specify fields which has to be expanded in response.
To check fields which support expanding, please refer to response model",

"required": false,

"schema": {
"type": "string"
}
}
1,
"responses": {
"200": {
"description": "OK",
"content": {
"application/json": {
"schema": {
"Sref": "#/components/schemas/PeriodResponse"
}
}
}
}
b
"security": [

{
"Bearer Authentication": []
}
]
},
"put" . {
"tags": [
"Period"
1y
"summary": "Update a specific record, based on the id",
"description": "Update a specific record, based on the id<br>All values
will be replaced by the input data",
"operationId": "updateRecord 1",
"parameters": [
{
"name" . "id",
"in": "path",
"required": true,
"schema": {
"type": "integer",
"format": "inte64"

}
1,
"requestBody": {

"content": {
"application/Json": {
"schema": {

"Sref": "#/components/schemas/PeriodRequest"
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"required": true

by

"responses": {
"406": |
"description": "Invalid property value",

"content": {
"application/json": {
"schema": {
"Sref": "#/components/schemas/PeriodResponse"

}
b
"404":

"description": "The record to be updated does not exist.",

"content": {

"application/json": {
"schema": {
"Sref": "#/components/schemas/PeriodResponse"

}
b
"200":

"description": "OK",

"content": {

"application/json": {
"schema": {
"Sref": "#/components/schemas/PeriodResponse"

}
b
"security": [
{

"Bearer Authentication": []

]
by
"delete": {
"tags": [
"Period"
1,
"summary": "Delete record by id",
"operationId": "deleteRecord 1",
"parameters": [
{

"name" . "id"’

"in‘l: "path‘l,
"required": true,
"schema": {
"type": "integer",
"format": "int64"
}
}
1,
"responses": {
"204": {

"description": "No Content"



b
"security": [
{
"Bearer Authentication": []
}
]
b

"patch": {

"tags": [

"Period"
1,
"summary": "Patch a specific record, based on the id",
"operationId": "patchRecord 1",
"parameters": [

{

"name": "id",

"inll: "path",
"required": true,

"schema": {
"type": "integer",
"format": "into4"

}
1,
"requestBody": {
"content": {
"application/json": {
"schema": {
"type": "object",
"additionalProperties": {
"type": "object"
}

}
by
"required": true

by

"responses": {
"404":
"description": "The request was empty",
"content": {
"application/json": {
"schema": {
"Sref": "#/components/schemas/PeriodResponse"
}
}
}
b
"405": {
"description": "The PATCH method is not implemented for this
endpoint.",
"content": {
"application/json": {
"schema": {
"Sref": "#/components/schemas/PeriodResponse"

}
by

"security": [



}
by

"Bearer Authentication": []

"/api/vl/sessions": {

"get " .

{

"tags": [
"Session"

1,

"summary": "Retrieve a list of all records",
"operationId": "getAll",
"parameters": [

{

is 0",

25. Maximum

"name": "index",
"inll: "query",
"description": "Page number of the requested page. The default value

"required": false,

"schema": {
"type": "integer",
"format": "int32"

Yo

"example": O

"name": "size",
"in": "query",
"description": "The size of the requested page. The default value is

size is 100",
"required": false,

"schema": {
"type": "integer",
"format": "int32"

by

"example": 25

"name": "search",
"in": "query",
"description": "Search expression used to filter results. To check

fields which support filtering, please reffer to the response model",

ascending",

"required": false,

"schema": {
"type" : "String"
I
"example": "fieldl=valuel, field2!=value2,field3:value3"
"name": "sort",
"inll: "query",
"description": "Specify fields to sort. The default sorting is

"required": true,
"schema": {
"Sref": "#/components/schemas/Sort"

"name": "expand fields",



"in": "query",

"description": "Specify fields which have to be expanded in the
response. To check fields which support expanding, please refer to the response
model",

"required": false,

"schema": {
"type": "string"
by
"example": "fieldl, field2"
}
1,
"responses": {
"200": {
"description": "OK",
"content": {
"application/json": {
"schema": {
"Sref": "#/components/schemas/PageResponseSessionResponse"
}
}
}
}
by
"security": [

{
"Bearer Authentication": []
}
]
}I

"pOSt": {

"tags": [

"Session"
1,
"summary": "Create record",
"operationId": "createRecord",
"requestBody": {

"content": {

"application/json": {
"schema": {

"Sref": "#/components/schemas/SessionRequest"

}
by
"required": true

by

"responses": {
"201": |
"description": "Created",
"content": {
"application/json": {
"schema": {
"Sref": "#/components/schemas/SessionResponse"
}
}
}
}
bo
"security": [

{

"Bearer Authentication": []

}



}
bo
"/api/vl/periods": {
"get" H {
"tags": [
"Period"
1,
"summary": "Retrieve a list of all records",
"operationId": "getAll 1",
"parameters": [
{
"name": "index",
"in": "query",
"description": "Page number of the requested page. The default value
is 0",
"required": false,
"schema": {
"type": "integer",
"format": "int32"
by

"example": O

"name": "size",
"in": "query",
"description": "The size of the requested page. The default value is

25. Maximum size is 100",
"required": false,

"schema": {
"type": "integer",
"format": "int32"

bo
"example": 25

"name": "search",
llin": "query",
"description": "Search expression used to filter results. To check

fields which support filtering, please reffer to the response model",
"required": false,
"schema": {
"type": "string"
s

"example": "fieldl=valuel, field2!=value2,field3:value3"

"name": "sort",
"in‘l: "query",
"description": "Specify fields to sort. The default sorting is

ascending",
"required": true,

"schema": {
"Sref": "#/components/schemas/Sort"
}
by
{
"name": "expand fields",
"in": "query",
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"description": "Specify fields which have to be expanded in the
response. To check fields which support expanding, please refer to the response
model",

"required": false,

"schema": {
"type": "string"
by
"example": "fieldl, field2"
}
1y
"responses": {
"200": {
"description": "OK",
"content": {
"application/json": {
"schema": {
"Sref": "#/components/schemas/PageResponsePeriodResponse"
}
}
}
}
}s
"security": [

{
"Bearer Authentication": []
}
]
Yy

"post": {
"tags": [
"Period"
1,
"summary": "Create record",
"operationId": "createRecord 1",
"requestBody": {
"content": {
"application/json": {
"schema": {

"Sref": "#/components/schemas/PeriodRequest"

}
by
"required": true

by

"responses": {
"201":
"description": "Created",
"content": {
"application/json": {
"schema": {
"Sref": "#/components/schemas/PeriodResponse”
}
}
}
}
b
"security": [

{

"Bearer Authentication": []

}



}
by
"/api/vl/periods/predict™: {
"post": |
"tags": [
"Period"
1,
"summary": "Create record",
"operationId": "createRecord 2",
"requestBody": {

"content": {
"application/json": {
"schema": {
"Sref": "#/components/schemas/PeriodRequest"

}
by
"required": true

by

"responses": {
"200": {
"description": "OK",

"content": {
"application/json": {
"schema": {
"Sref": "#/components/schemas/PeriodRequest"

}
bo
"security": [
{

"Bearer Authentication": []

}

}
b
"/api/refresh": {
"post": {
"tags": [
"Authentication"
1,
"operationId": "refreshToken",
"parameters": [
{
"name": "refreshToken",
"in": "query",
"required": true,

"schema": {
"type": "string"
}
}
1,
"responses": {

"200": {
"description": "OK",
"content": {

"*/*": {
"schema": {

"Sref": "#/components/schemas/AuthenticationResponse”



o
"/api/logout™: {
"post": {
"tags": [
"Authentication"
1,
"operationId": "logout",
"parameters": [
{
"name": "refreshToken",
"in": "query",
"required": true,

"schema": {
"type": "string"
}
}
1,
"responses": {
"200": {
"description": "OK"

}

}
by
"/api/login": {
"post": {
"tags": [
"Authentication"
1,
"operationId": "authenticationRequest",
"requestBody": {

"content": {
"application/json": {
"schema": {
"Sref": "#/components/schemas/AuthenticationRequest"

}
by
"required": true
bo
"responses": {
"200":
"description": "OK",
"content": {
"application/json": {
"schema": {
"Sref": "#/components/schemas/AuthenticationResponse"



"components": {
"schemas": {

"SessionRequest": {
"type": "object",
"properties": {

"name": {

"type": "string"

}
I

"SessionResponse”: {
"type": "object",

"properties":
"id" : {

{

"type": "integer",
"description": "The id of the

"format":
"example":
s

"name": {

"int64",
228322

"type": "string"

}
}
s

"PeriodRequest":

{

"type": "object",

"properties":
"sessionId":

{
{

"type": "integer",

"format":

b

"startDate":

"inte4"

{

"type": "string",

"format":

b
"endDate": {

"date"

"type": "string",

"format":

b

"date"

"plannedEventsCount": {
"type": "integer",

"format":

s

"int32"

"unplannedEventsCount": {
"type": "integer",

"format":

}
s

"int32"

"PeriodResponse": {
"type": "object",

"properties":
"id" : {

{

"type": "integer",
"description": "The id of the

"format":

"example":
b
"sessionId":

"inted",
228322

{

"type": "integer",

"format":

"inte4"

record<br/>Sortable",

record<br/>Sortable",
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b

"startDate": ({
"type": "string",
"format": "date"

b

"endDate": {
"type": "string",

"format": "date"

b
"plannedEventsCount": {
"type": "integer",

"format": "int32"

b

"unplannedEventsCount": {
"type": "integer",
"format": "int32"

}
b
"AuthenticationResponse": {
"type": "object",
"properties": {
"accessToken": {
"type": "string"
b
"refreshToken": {
"type": "string"
b

"accessTokenLifetimeMinutes": {
"type": "integer",
"format": "int32"
b
"refreshTokenLifetimeMinutes": ({
"type": "integer",
"format": "int32"

}
b
"AuthenticationRequest": ({
"type" . "object" ,
"properties": {
"clientId": {
"type": "string"
s
"clientSecret": {
"type": "string"

}
s

"Sort": {
"type": "object",
"properties": {
"sort": {
"type": "array",
"items": {
"type": "string"

}
I

"PageResponseSessionResponse": {



"type": "object",
"properties": {
"totalElements": {
"type": "integer",

"format": "inte64"
by
"index": {
"type": "integer",
"format": "inte64"
by
"size": {
"type": "integer",
"format": "inte64"
by
"items": {
"type": "array",
"items": {
"Sref": "#/components/schemas/SessionResponse"

}
s
"PageResponsePeriodResponse": {
"type": "object",
"properties": {
"totalElements": {
"type": "integer",

"format": "inte64"
s
"index": {
"type": "integer",
"format": "int64"
by
"size": {
"type": "integer",
"format": "inte64"
I
"items": {
"type" . vvarray" ,
"items": {
"Sref": "#/components/schemas/PeriodResponse"

}
by
"securitySchemes": {

"Bearer Authentication": {
"type": "http",
"scheme": "bearer",
"bearerFormat": "JWT"



Jonaroxk B. Buxkopucrani 3aaexnocti Future-leave (pom.xml)

<?xml version="1.0" encoding="UTF-8"?>
<project xmlns="http://maven.apache.org/POM/4.0.0"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://maven.apache.org/POM/4.0.0
https://maven.apache.org/xsd/maven-4.0.0.xsd">
<modelVersion>4.0.0</modelVersion>
<parent>
<groupld>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-parent</artifactId>
<version>3.1.3</version>
<relativePath /> <!-- lookup parent from repository -->
</parent>
<groupId>com.voltor</groupId>
<artifactId>future-leave</artifactId>
<version>0.0.1-SNAPSHOT</version>
<name>future-leave</name>
<description>Analytic module</description>
<properties>
<java.version>17</java.version>
<dl4j.version>1.0.0-M2.1</d1l4j.version>

</properties>
<dependencies>

<dependency>
<groupld>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-security</artifactId>
</dependency>

<dependency>
<groupld>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-web</artifactId>
</dependency>

<dependency>
<groupld>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-validation</artifactId>
</dependency>

<dependency>
<groupld>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-data-jpa</artifactId>
</dependency>

<dependency>
<groupld>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-jdbc</artifactId>
</dependency>

<dependency>
<groupld>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-batch</artifactId>
<scope>compile</scope>

</dependency>

<dependency>
<groupld>org.springframework.boot</groupId>
<artifactId>spring-boot-configuration-processor</artifactId>
<scope>compile</scope>



</dependency>

<dependency>
<groupId>com.fasterxml.jackson.dataformat</groupId>
<artifactId>jackson-dataformat-xml</artifactId>
<scope>compile</scope>

</dependency>

<dependency>
<groupIld>com.h2database</groupIld>
<artifactId>h2</artifactId>
<scope>runtime</scope>

</dependency>

<dependency>
<groupld>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-test</artifactId>
<scope>test</scope>

</dependency>

<dependency>
<groupld>org.springframework.security</groupld>
<artifactId>spring-security-test</artifactId>
<scope>test</scope>

</dependency>

<dependency>
<groupld>org.springdoc</groupld>

<artifactId>springdoc-openapi-starter-webmvc-ui</artifactId>

<version>2.3.0</version>
</dependency>

<dependency>
<groupIld>com.auth0</groupId>
<artifactId>java-jwt</artifactId>
<version>4.0.0</version>
<scope>compile</scope>

</dependency>

<dependency>
<groupld>org.bouncycastle</groupld>
<artifactId>bcprov-jdkl5on</artifactId>
<version>1.70</version>

</dependency>

<dependency>
<groupIld>com.google.guava</groupIld>
<artifactId>guava</artifactId>
<version>32.1.2-jre</version>
</dependency>

<dependency>
<groupld>org.springframework</groupId>
<artifactId>spring-context-support</artifactId>
<scope>compile</scope>

</dependency>

<dependency>
<groupld>org.deeplearning4j</groupld>
<artifactId>deeplearning4j-core</artifactId>
<version>${dl4j.version}</version>
</dependency>

<dependency>
<groupld>org.deeplearning4j</groupIld>
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<artifactId>deeplearningdj-nlp</artifactId>
<version>${dl4j.version}</version>
</dependency>
<dependency>
<groupIld>org.nd4j</groupIld>
<artifactId>nd4j-native-platform</artifactId>
<version>${dl4j.version}</version>
</dependency>

<dependency>

<groupId>com.opencsv</groupId>

<artifactId>opencsv</artifactId>

<version>5.5</version> <!-- Replace with the latest version -->
</dependency>

<dependency>
<groupIld>commons-cli</groupId>
<artifactId>commons-cli</artifactId>
<version>1.5.0</version>
</dependency>
</dependencies>

<build>
<plugins>
<plugin>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-maven-plugin</artifactId>
</plugin>
</plugins>
</build>

</project>
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Honarok I'. Jlictrunr Future-leave

package com.voltor.futureleave.api.vl;
public class ApiConstants {
private ApiConstants () {

}

// API

public static final String API PREFIX = "/api";

public static final String API VERSION V1 = "/v1";

// Endpoints

public static final String AUTHENTICATION ENDPOINT = "/login";
public static final String REFRESH TOKEN ENDPOINT = "/refresh";

public static final String Vl_SESSION_ENDPOINT = API_PREFIX + API_VERSION_VI +
"/sessions";

public static final String Vl_PERIOD_ENDPOINT = API PREFIX + API_VERSION_VI +
"/periods";

}

package com.voltor.futureleave.api.vl.authentication;

@Controller

@RequestMapping ( AuthenticationController.API URL )
@Tag( name = "Authentication" )

@Transactional

public class AuthenticationController {
public static final String API URL = ApiConstants.API PREFIX;
private final AuthenticationManager authenticationManager;
private final JwtService jwtService;
private final AuthenticatedUserService userAuthorizationService;
private final UserDetailsServiceImpl userDetailsService;
private final RefreshTokenService refreshTokenService;
@QAutowired
public AuthenticationController (
AuthenticationManager authenticationManager,
JwtService jwtService,
AuthenticatedUserService userAuthorizationService,
UserDetailsServiceImpl userDetailsService,
RefreshTokenService refreshTokenService) {
this.authenticationManager = authenticationManager;
this.jwtService = jwtService;
this.userAuthorizationService = userAuthorizationService;
this.userDetailsService = userDetailsService;
this.refreshTokenService = refreshTokenService;
}
@PostMapping (path = "/login",
consumes = MediaType.APPLICATION JSON VALUE,
produces = MediaType.APPLICATION JSON VALUE)
@ResponseBody
public AuthenticationResponse authenticationRequest (@RequestBody
AuthenticationRequest request,
HttpServletResponse httpServletResponse) {
String clientId = request.getClientId();
String clientSecret = request.getClientSecret();
Authentication authentication = this.authenticationManager
.authenticate ( new UsernamePasswordAuthenticationToken( clientId,
clientSecret ) );
userAuthorizationService.authenticateUser ( authentication );
return buildAuthenticationResponse () ;
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@PostMapping (path = "/logout")
@ResponseBody
public void logout (@RequestParam @NotEmpty String refreshToken) {
refreshTokenService.delete (refreshToken) ;
}
@PostMapping (path = "/refresh")
@ResponseBody
public AuthenticationResponse refreshToken (QRequestParam @NotEmpty String
refreshToken) {
validateRefreshToken (refreshToken) ;
User user = refreshTokenService.getTokenData (refreshToken);
userAuthorizationService.authenticateUser (
userDetailsService.authenticateUser ( user ) );
return buildAuthenticationResponse () ;
}
private void validateRefreshToken (String refreshToken) {
try {
jwtService.verifyToken (refreshToken) ;
} catch ( JwtExpirationException expiredException ) {
refreshTokenService.delete( refreshToken );
throw expiredException;
}
}
private AuthenticationResponse buildAuthenticationResponse () {
return new AuthenticationResponse (
jwtService.generateAccessToken (),
jwtService.generateRefreshToken (),
jwtService.getAccessTokenExpirationInMinutes(),
jwtService.getRefreshTokenExpirationInMinutes () );

package com.voltor.futureleave.api.vl.authentication;
public class AuthenticationRequest {

private String clientId;

private String clientSecret;

public String getClientId() {
return clientId;
}
public void setClientId( String clientId ) {
this.clientId = clientId;
}
public String getClientSecret () {
return clientSecret;
}
public void setClientSecret( String clientSecret ) {
this.clientSecret = clientSecret;
}
}
package com.voltor.futureleave.api.vl.authentication;
public class AuthenticationResponse {
private String accessToken;
private String refreshToken;
private int accessTokenlLifetimeMinutes;
private int refreshTokenLifetimeMinutes;
public AuthenticationResponse (String accessToken, String refreshToken, int
accessTokenLifetimeMinutes, int refreshTokenLifetimeMinutes) ({
this.accessToken = accessToken;
this.refreshToken = refreshToken;



this.accessTokenLifetimeMinutes = accessTokenLifetimeMinutes;
this.refreshTokenLifetimeMinutes = refreshTokenLifetimeMinutes;

}

public int getAccessTokenlLifetimeMinutes () {
return accessTokenLifetimeMinutes;

}

public void setAccessTokenLifetimeMinutes( int accessTokenLifetimeMinutes ) {
this.accessTokenLifetimeMinutes = accessTokenLifetimeMinutes;

}

public int getRefreshTokenLifetimeMinutes () {
return refreshTokenLifetimeMinutes;

}

public void setRefreshTokenLifetimeMinutes( int refreshTokenLifetimeMinutes )
this.refreshTokenLifetimeMinutes = refreshTokenLifetimeMinutes;

}

public String getAccessToken () {
return accessToken;

}

public void setAccessToken (String accessToken) {
this.accessToken = accessToken;

}

public String getRefreshToken () {
return refreshToken;

}

public void setRefreshToken (String refreshToken) ({
this.refreshToken = refreshToken;

}

}

package com.voltor.futureleave.api.vl;

public final class BaseControllerUtil {
private static final Logger LOG =
LoggerFactory.getLogger (BaseControllerUtil.class);
private BaseControllerUtil () {
}
public static <T, ID> T getObjectOrNotFound(T obj, ID id, Class<T> relClass) {
if (obj == null) {
throw LocalizedExceptionUtil.buildObjectNotFoundException(relClass, id);
}
return obj;
}
public static <T, ID> T getObjectOrNotFound(T obj, ID id, Class<T> relClass,
Class<?> onClass) {
if (obj == null) {
final String message = String.format ("Failed to link %s (ID=%s) on %s",
relClass.getSimpleName (), id, onClass.getSimpleName ()) ;
LOG.warn (message) ;
throw LocalizedExceptionUtil.buildObjectNotFoundException(relClass, id,
message) ;
}
return obj;

}

public static List<String> parseExpandField(Optional<String> expandFields) {
return expandFields.map(s ->
Arrays.asList(s.split(","))) .orElse(Collections.emptyList()) ;
}
public static void checkPatchRequest (Map<String, Object> request) {
if (request.isEmpty()) {
throw new MissingPropertyException (new LocalizedMessage (
"Request object on PATCH is empty.",

{

64



LocalizedExceptionCode .MISSING PROPERTY EXCEPTION PATCH BODY));

}

package com.voltor.futureleave.api.vl.common;

@validated
@SecurityRequirement (name = "Bearer Authentication")
public abstract class AbstractController<
T extends Identifiable,
RequestType extends AbstractRequest<T>,
ApiResponseType extends AbstractResponse>
implements FilterableController<T> {

public static final Integer DEFAULT PAGE SIZE = 25;
public static final Integer DEFAULT PAGE INDEX = 0
private static final Logger LOGGER =

LoggerFactory.getLogger (AbstractController.class);
private static final Pattern PATTERN =

Pattern.compile (" (\\w+?) (:|! =|[!<> ]1=2[=) (.*)");
public abstract AbstractService<T> getService();
public abstract ApiResponseType convertEntityToResponse (T entity, List<String>

entitiesToExpand) ;

’

@Autowired
protected ConversionService conversionService;

public abstract Class<T> getEntityClass();

@Operation (summary = "Retrieve a list of all records")
@GetMapping (produces = { MediaType.APPLICATION JSON VALUE })
public ResponseEntity< PageResponse< ApiResponseType > >getAll (

@Parameter ( description = "Page number of the requested page. The default
value is 0", example = "0" )

@RequestParam( required = false )

Optional< @PositiveOrZero( message = "Page index must have a positive or
zero value" ) Integer> index,

@Parameter ( description = "The size of the requested page. The default value
is 25. Maximum size is 100", example = "25")

@RequestParam( required = false )

Optional< @Range( min = 1, max = 100, message = "Page size must be between 1
and 100 inclusive" ) Integer > size,

@Parameter ( description = "Search expression used to filter results. "

+ "To check fields which support filtering, please reffer to the

response model",
example = "fieldl=valuel, field2!=value2,field3:value3" )

@RequestParam( required = false ) Optional<String> search,

@Parameter ( description = "Specify fields to sort. The default sorting is
ascending"” )

@PathParam( "sort" ) Sort sort,

@Parameter (name = "expand fields", description = "Specify fields which have

"

to be expanded in the response.
+ "To check fields which support expanding, please refer to the

response model",
example = "fieldl, field2" )
@RequestParam(value = "expand fields", required = false) Optional<String>

expand ) {
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int pageSize = size.orElse( DEFAULT PAGE SIZE );
Specification<T> filteringSpecification =
buildDefaultGetAllFilteringSpec (search) ;
sort = mapSortPropertities( sort );
int pagelIndex = index.orElse( DEFAULT PAGE INDEX );
Pageable pageable = PageRequest.of (pagelIndex, pageSize, sort);
Page<T> entitiesPaged = getService() .get (filteringSpecification, pageable);
List<ApiResponseType> responses = entitiesPaged.getContent () .stream()
.map ( item -> convertEntityToResponse (item,
BaseControllerUtil.parseExpandField (expand))) .collect (Collectors.tolList());
PageResponse< ApiResponseType > apiResponseTypePageResponse =
new PageResponse<> (responses, entitiesPaged.getTotalElements (),
entitiesPaged.getNumber (), entitiesPaged.getSize());
return ResponseEntity.ok (apiResponseTypePageResponse) ;

}

protected Sort mapSortPropertities( Sort sort ) {
if ( sort == null ) {
return Sort.unsorted();
}
Iterator< Order > iterator = sort.iterator();
List< Order > mappedOrders = new LinkedList<>();
while ( iterator.hasNext () ) {
Order order = iterator.next();
Order mappedOrder = new Order (
order.getDirection(),
mapDBProperty ( order.getProperty() ),
order.getNullHandling() );
mappedOrders.add( mappedOrder );

}
return Sort.by( mappedOrders );

}
protected String mapDBProperty( String property) {
switch ( property ) {
case "bcId":
return "externalId";
default:
return property;

}

@GetMapping (path = "/{id}", produces = {MediaType.APPLICATION JSON VALUE})
@Operation (summary = "Retrieve a specific record by id",
description = "This operation retrieves specific record of current entity

from database\n" +
"- <b>expand fields</b> - is used to specify the entity fields that need

to be included in the response.\n" +
"- <pb>id</b> - is used to specify the identification number of record
which must be returned.")
@ResponseBody
public ApiResponseType getRecord(@PathVariable(value = "id") Long id,
@Parameter (name = "expand fields", description = "Specify

fields which has to be expanded " +
"in response. To check fields which support expanding,

please refer to response model")
@RequestParam(value = "expand fields", required = false)

Optional<String> expand,
HttpServletResponse response,
HttpServletRequest servletRequest) {
T entity = getService().getOne( id );
BaseControllerUtil.getObjectOrNotFound( entity, id, getEntityClass() );
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return convertEntityToResponse( entity, BaseControllerUtil.parseExpandField (

expand ) );
}

@PostMapping (
consumes = {MediaType.APPLICATION JSON VALUE},
produces = {MediaType.APPLICATION JSON VALUE})
@Operation (summary = "Create record")
@ResponseBody

@ResponseStatus ( HttpStatus.CREATED )
public ApiResponseType createRecord(@Validated ({CreateValidationGroup.class,
Default.class}) @RequestBody RequestType request,
HttpServletResponse response) {

/* TODO: Why the create action is the responsibility of the request object? */
T entity = request.createEntity();

entity = executeEntityCreate (entity, request);

return convertEntityToResponse (entity, expandFieldsOnCreateAndUpdate()):;

}

@PutMapping (path = "/{id}",
consumes = {MediaType.APPLICATION JSON VALUE},
produces = {MediaType.APPLICATION JSON VALUE})
@Operation (summary = "Update a specific record, based on the id",
description = "Update a specific record, based on the id<br>"

+ "All values will be replaced by the input data")
@ApiResponses (value = {

@ApiResponse (responseCode = "404", description = "The record to be updated
does not exist."),
@ApiResponse (responseCode = "406", description = "Invalid property value")
})
@ResponseBody
@ResponseStatus ( HttpStatus.OK )
public ApiResponseType updateRecord (@PathVariable (value = "id") Long id,

@Validated ({UpdateValidationGroup.class, Default.class})
@RequestBody RequestType request,
HttpServletResponse response) {
T entity = getByID( id );

request.updateEntity( entity );
entity = executeEntityUpdate( entity, request);

return convertEntityToResponse (entity, expandFieldsOnCreateAndUpdate()):;
}
protected T executeEntityUpdate( T entity, RequestType request) {
return getService () .update(entity);
}
/* TODO: is the request needed? */
protected T executeEntityCreate (T entity, RequestType request) ({
return getService () .create(entity);

}

protected T executeEntityPatch( T entity, Map<String, Object> request) {
return getService () .update (entity);

}

@PatchMapping (path = "/{id}",
consumes = {MediaType.APPLICATION JSON VALUE},
produces = {MediaType.APPLICATION JSON VALUE})
@Operation (summary = "Patch a specific record, based on the id")
@ApiResponses (value = {
@ApiResponse (responseCode = "404", description = "The request was empty"),
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@ApiResponse (responseCode "404", description = "The record to be patched

does not exist."),
@ApiResponse (responseCode
implemented for this endpoint.")

})

"The PATCH method is not

"405", description

@ResponseBody
public ApiResponseType patchRecord (
@PathVariable (value = "id") Long id, @RequestBody Map<String, Object>
request,

HttpServletResponse response) {
BaseControllerUtil.checkPatchRequest (request) ;
T entity = getByID( id );

patchFields (entity, request);
entity = executeEntityPatch( entity, request );
return convertEntityToResponse (entity, Collections.emptyList());

}
/**
* Method to be overridden by implementing Controller if the Http PATCH method
is allowed.
* <p>
* Abstract implementation throws an unchecked {@link
HttpRequestMethodNotSupportedException} which results in Http status code 405
(Method Not Allowed) .
* It is only allowed to PATCH simple fields, that means no fields that are a
reference to a other entity.
*
* (@param entity The entity in which the updates need to be done.
* (@param fieldsToPatch A Map of the JSON fields in the request. These values
should be updated in the entity.
*/
protected void patchFields (T entity, Map<String, Object> fieldsToPatch) ({
throw
LocalizedExceptionUtil.buildHttpRequestMethodNotSupportedException ("PATCH") ;

}

@0peration( summary = "Delete record by id" )

@DeleteMapping (path = "/{id}", produces = {MediaType.APPLICATION JSON VALUE})
@ResponseBody

@ResponseStatus (HttpStatus.NO CONTENT)

public void deleteRecord(@PathVariable (value = "id") Long id,

HttpServletResponse response) {
T entity = getByID( id );
getService () .delete (entity.getId());
}

public List<String> expandFieldsOnCreateAndUpdate () {
return Collections.emptyList();

}
protected Specification<T> buildDefaultGetAllFilteringSpec (Optional<String>

search) {
if (search.isPresent () && this.getFilterSpecificationsBuilder () != null) {

List< FilterableProperty< T > > filterableProperties =
this.getFilterSpecificationsBuilder () .getFilterableProperties();

List< SearchCriteria > searchCriteria = parseSearchCriteria( search.get(),
filterableProperties );

return
this.getFilterSpecificationsBuilder () .buildSpecification (searchCriteria);

}

return null;
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protected List< SearchCriteria > parseSearchCriteria( String searchQuery, List<
FilterableProperty< T > > filterableProperties ) ({
String[] searchParams = searchQuery.split(",");
List<SearchCriteria> searchCriteria = new ArrayList<>();
for (String searchParameter : searchParams) {
Matcher matcher = PATTERN.matcher (searchParameter);
while (matcher.find()) {
String key = mapDBProperty( matcher.group(l) );
String operationStr = matcher.group(2);
FilteringOperation operation =
FilteringOperation.fromString (operationStr) ;
String value = matcher.group(3);
Optional< FilterableProperty< T > > filterableProperty =
filterableProperties.stream()
.filter ( property -> property.getPropertyName () .equals( key )
) .findFirst () ;
if (filterableProperty.isPresent()) {

Object convertedValue;

if ("null".equals(value) || StringUtils.isEmpty(value)) {
convertedvValue = null;
} else {

convertedValue = convertValueForCriteria( key, operation, value,
filterableProperty.get() );

}
// check if a FilterableOperation is supported

if (!filterableProperty.get () .getOperators().contains (operation)) {
throw new IllegalFilteringOperationException("Operation '" + operation
+ "' is not supported for property " + key);

}
searchCriteria.add (new SearchCriteria(key, operation, convertedvalue));
} else {
LOGGER.warn ("Filtering on property '{}' has been skipped because it's
absent in filterableProperties", key);
}
}
}
return searchCriteria;

}

protected Object convertValueForCriteria( String key, FilteringOperation
operation, String value, FilterableProperty< T > filterableProperty ) {
return conversionService.convert ( value, filterableProperty.getExpectedType ()
)
}
private T getByID( Long id ) {
return BaseControllerUtil.getObjectOrNotFound (getService () .getOne( id ), id,
getEntityClass());
}
}

package com.voltor.futureleave.api.vl.common;

public abstract class AbstractEntityResponseBuilder<T extends Identifiable, R
extends AbstractResponse> implements EntityResponseBuilder<T, R> ({
@Override
public R convertEntityToResponse (T entity) {
return convertEntityToResponse (entity, null);
}

@Override
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public R convertEntityToResponse (T entity, List<String> entitiesToExpand) {
if (entity == null) return null;
try {
Class< R > responseTypeClass getResponseTypeClass () ;
R response = responseTypeClass.getConstructor () .newlInstance();
mapFields (response, entity);
expandEntities (response, entity, entitiesToExpand) ;
return response;
} catch ( IllegalArgumentException
| InvocationTargetException
| NoSuchMethodException
| SecurityException e ) {
throw new InternalServerException (new LocalizedMessage ("Error creating
response instance of type " + entity.getClass(),
LocalizedExceptionCode.ERROR OCCURRED EXCEPTION)) ;
} catch ( InstantiationException | IllegalAccessException e ) {
throw new InternalServerException (new LocalizedMessage ("Error creating
response instance of type " + entity.getClass(),
LocalizedExceptionCode.ERROR OCCURRED EXCEPTION)) ;
}

}

protected abstract void mapFields (R response, T entity);

protected abstract void buildLinks (R response, T entity);

protected abstract void expandEntities (R response, T entity, List<String>
entitiesToExpand) ;

public <S> void expandEntity (S entity, List<String> entitiesToExpand, String
expandFieldName, Consumer<List<String>> consumer) {

if (entitiesToExpand == null || entitiesToExpand.isEmpty()) return;
if (expandFieldName == null) return;
if (entity == null) return;

boolean found = entitiesToExpand.stream() .anyMatch (s ->
s.startsWith (expandFieldName) ) ;
if (found) {
consumer.accept (stripBaseFromExpandFields (entitiesToExpand,
expandFieldName)) ;
}
}
private List<String> stripBaseFromExpandFields (List<String> expandFields, String
base) {
if (expandFields == null) return null;
if (StringUtils.isEmpty(base)) return expandFields;
return expandFields.stream/()
.filter(s -> s.startsWith(base + "."))
.map(s -> s.replaceFirst (""" + base + ".", ""))
.filter (StringUtils::isNotEmpty)
.collect (Collectors.tolList());
}
@SuppressWarnings ("unchecked")
private Class<R> getResponseTypeClass () {
Class<?>[] classes = GenericTypeResolver.resolveTypeArguments (getClass(),
AbstractEntityResponseBuilder.class) ;
return (Class<R>) classes[1];
}
}
package com.voltor.futureleave.api.vl.common;
public abstract class AbstractRequest<EntityType> {
public abstract EntityType createEntity();
public abstract EntityType updateEntity (EntityType entity);
}
package com.voltor.futureleave.api.vl.common;
public abstract class AbstractResponse {
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@Schema (
description = "The id of the record<br/>"
+ "Sortable",
example = "228322" )
private Long id;
public AbstractResponse () {
}
public AbstractResponse( Long id ) {
this.id = id;
}
public void setId( final Long id ) {
this.id = id;
}
public Long getId() {
return this.id;
}
@Override
public int hashCode () {
return Objects.hash( id );
}
@Override
public boolean equals( Object obj ) {
if ( this == obj )
return true;
if ( obj == null )
return false;
if ( getClass() != obj.getClass() )
return false;
AbstractResponse other = (AbstractResponse) obj;
return Objects.equals( id, other.id );

package com.voltor.futureleave.api.vl.common;
public interface CreateValidationGroup {

}

package com.voltor.futureleave.api.vl.common;

public interface EntityResponseBuilder<T extends Identifiable, R extends
AbstractResponse> {
R convertEntityToResponse (T entity);
R convertEntityToResponse (T entity, List<String> entitiesToExpand) ;
}
package com.voltor.futureleave.api.vl.common;
public interface FilterableController<T> ({
default EntityFilterSpecificationsBuilder<T> getFilterSpecificationsBuilder () {
return null;
}
}
package com.voltor.futureleave.api.vl.common;
public class PageResponse<T> {
private long totalElements;
private long index;
private long size;
private List< T > items;
public PageResponse () {
//it is needed for JSON parsing
}
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public PageResponse( List< T > items, long totalElements,

this.totalElements = totalElements;
this.items = items;
this.index = index;
this.size = size;
}
public void setTotalElements (long totalElements) {
this.totalElements = totalElements;
}
public void setItems (List< T > items) {
this.items = items;
}
public long getTotalElements () {
return totalElements;
}
public List< T > getItems() {
return items;
}
public long getIndex () {
return index;
}
public void setIndex(long index) {
this.index = index;
}
public long getSize () {
return size;
}
public void setSize(long size) {
this.size = size;
1
}
package com.voltor.futureleave.api.vl.common;
public class UnpagedPage implements Pageable, Serializable {

long index,

private static final long serialVersionUID = 1232825578694716871L;

private final Sort sort;
public UnpagedPage (Sort sort ) {
Assert.notNull (sort, "Sort must not be null!");
this.sort = sort;
}
public Sort getSort () {
return this.sort;
}
@Override
public boolean isPaged() {
return false;
}
public Pageable previousOrFirst () {
return this;
}
public Pageable next () {
return this;
}
public boolean hasPrevious () {
return false;
}
public int getPageSize() {
throw new UnsupportedOperationException () ;
}
public int getPageNumber () {
throw new UnsupportedOperationException() ;

long size)
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}
public long getOffset () {
throw new UnsupportedOperationException () ;
}
public Pageable first() {
return this;
}
@Override
public Pageable withPage (int pageNumber) {
throw new UnsupportedOperationException () ;
}
public boolean equals (@Nullable Object obj) {
if (this == obj) {
return true;

} else if (! (obj instanceof UnpagedPage)) {
return false;
} else {

UnpagedPage that = (UnpagedPage)obj;
return super.equals(that) && this.sort.equals(that.sort);
}
}
public int hashCode () {
return 31 * super.hashCode() + this.sort.hashCode();
}
public String toString() {
return String.format ("Page request [sort: %s]", this.sort);
}
}
package com.voltor.futureleave.api.vl.common;
public interface UpdateValidationGroup {
}

package com.voltor.futureleave.api.vl.exception;

@ControllerAdvice (basePackages = {
"com.voltor.futureleave.api"
1)
public class ExceptionsHandler extends ResponseEntityExceptionHandler {
private static final Logger LOGGER =
LoggerFactory.getLogger (ExceptionsHandler.class);
private static final Map<Class<? extends Exception>, HttpStatus> STATUSES = new
HashMap<> () ;
/** In order to your class be handled, you should add it to STATUSES **/
static {
STATUSES.put (HttpRequestMethodNotSupportedException.class,
HttpStatus.METHOD NOT ALLOWED) ;
STATUSES.put (UnsupportedActionException.class, HttpStatus.METHOD NOT ALLOWED) ;
STATUSES.put (UserAlreadyExistsException.class, HttpStatus.NOT ACCEPTABLE) ;
STATUSES.put (RetrievalNotAllowedException.class, HttpStatus.FORBIDDEN) ;
STATUSES.put (ConstraintValidationException.class, HttpStatus.NOT ACCEPTABLE) ;
STATUSES.put (ObjectNotFoundException.class, HttpStatus.NOT FOUND) ;
STATUSES.put (MaxCountValidationException.class, HttpStatus.NOT ACCEPTABLE);
STATUSES.put (RemovalNotAllowedException.class, HttpStatus.NOT ACCEPTABLE) ;
STATUSES.put (InvalidConfirmationToken.class, HttpStatus.NOT ACCEPTABLE);
STATUSES.put (ConfirmationTokenExpired.class, HttpStatus.NOT ACCEPTABLE);
STATUSES.put (ActionNotAllowedException.class, HttpStatus.NOT ACCEPTABLE) ;
STATUSES.put (RefreshTokenNotFoundException.class, HttpStatus.UNAUTHORIZED) ;
STATUSES.put (UpdateNotAllowedException.class, HttpStatus.METHOD NOT ALLOWED) ;
STATUSES.put (ParseDatePatternException.class, HttpStatus.NOT ACCEPTABLE) ;
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@ExceptionHandler (value = DuplicatedValueException.class)
protected ResponseEntity<Object>
handleDuplicatedValueException (DuplicatedValueException ex, WebRequest request) {
final LocalizedApiError error = buildErrorOccurred(ex,
HttpStatus.BAD REQUEST) ;
return handleExceptionInternal (ex, error, request);
}
@ExceptionHandler (value = {IllegalFilteringOperationException.class})
protected ResponseEntity<Object>
handleIllegalFilteringOperationException(IllegalFilteringOperationException ex,
WebRequest request) {
final LocalizedApiError error = buildErrorOccurred (ex,
HttpStatus.BAD REQUEST) ;
return handleExceptionInternal (ex, error, request);

}

@ExceptionHandler (value = {IOException.class})
protected ResponseEntity<Object> handleIOException (IOException ex, WebRequest
request) {
if (StringUtils.containsIgnoreCase (ExceptionUtils.getRootCauseMessage (ex),
"Broken pipe")) {
return null;
} else {

final LocalizedApiError error = buildErrorOccurred(ex,
HttpStatus.INTERNAL SERVER ERROR) ;
return handleExceptionInternal (ex, error, request);
}
}
@ExceptionHandler (value = {MultipartException.class})
protected ResponseEntity<Object> handleMultipartException (MultipartException ex,
WebRequest request) {
final LocalizedApiError error = buildErrorOccurred (ex,
HttpStatus.INTERNAL SERVER ERROR) ;
return handleExceptionInternal (ex, error, request);
}
@ExceptionHandler (value = {ConstraintViolationException.class})
protected ResponseEntity<Object>
handleValidationFailedException (ConstraintViolationException ex, WebRequest
request) {
final String details =
ex.getConstraintViolations () .stream() .map (ConstraintViolation: :getMessage) .collect
(Collectors.joining(","));
final String defaultMessage = String.format ("Validation failed, %s", details);
final LocalizedMessage localizedMessage = new LocalizedMessage (defaultMessage,
LocalizedExceptionCode.ERROR OCCURRED EXCEPTION) ;
final LocalizedApiError error = new LocalizedApiError (localizedMessage,
HttpStatus.NOT ACCEPTABLE, ex.getClass().getSimpleName());
return handleExceptionInternal (ex, error, new HttpHeaders(),
error.getStatus (), request);
}
@ExceptionHandler (value = {IllegalArgumentException.class})
protected ResponseEntity<Object>
handleIllegalArgumentException (IllegalArgumentException ex, WebRequest request) {
final LocalizedApiError error = buildErrorOccurred(ex,
HttpStatus.INTERNAL SERVER ERROR) ;
return handleExceptionInternal (ex, error, request);
}
@ExceptionHandler (value = {IllegalStateException.class})
protected ResponseEntity<Object>
handleIllegalStateException(IllegalStateException ex, WebRequest request) {
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final LocalizedApiError error = buildErrorOccurred (ex,
HttpStatus.INTERNAL SERVER ERROR) ;
return handleExceptionInternal (ex, error, request);
}
@ExceptionHandler (value = {LocalizedException.class})
protected ResponseEntity<Object> handlelLocalizedException (LocalizedException ex,
WebRequest request) {
final LocalizedApiError error = new LocalizedApiError (ex,
STATUSES.getOrDefault (ex.getClass (),
HttpStatus.INTERNAL SERVER ERROR)) ;
return handleExceptionInternal (ex, error, request);
}
@ExceptionHandler ( value = {BadCredentialsException.class})
protected void handleBadCredentialsException (BadCredentialsException ex,
HttpServletResponse response) throws IOException {
response.sendError (HttpServletResponse.SC UNAUTHORIZED) ;
}
@ExceptionHandler ( value = {DateTimeParseException.class})
protected ResponseEntity<Object>
handleDateTimeParseException (DateTimeParseException ex, WebRequest request)
final LocalizedApiError error = buildErrorOccurred (ex,
HttpStatus.UNPROCESSABLE ENTITY) ;
return handleExceptionInternal (ex, error, request);
}
@ExceptionHandler ( value = {JwtExpirationException.class,
JwtBadSignatureException.class, MalformedJwtException.class})
protected void handleJWTVerificationException (RuntimeException ex,
HttpServletResponse response) throws IOException {
response.sendError (HttpServletResponse.SC UNAUTHORIZED) ;
}
@ExceptionHandler (value = {FileNotFoundException.class})
protected void handleFileNotFoundException (FileNotFoundException ex,
HttpServletResponse response) throws IOException {
response.sendError (HttpServletResponse.SC NOT FOUND, ex.getMessage());
}
@ExceptionHandler (value = {JobExecutionAlreadyRunningException.class})
protected ResponseEntity<Object> handleJobExecutionAlreadyRunningException (
JobExecutionAlreadyRunningException ex, WebRequest request) {
final LocalizedApiError error = buildErrorOccurred(ex, HttpStatus.CONFLICT) ;
return handleExceptionInternal (ex, error, request);

}

@ExceptionHandler (value = {Exception.class})
protected ResponseEntity<Object> handleCommonException (Exception ex, WebRequest
request) {
final LocalizedMessage localizedMessage = new LocalizedMessage ("Error
occurred.", LocalizedExceptionCode.ERROR OCCURRED EXCEPTION) ;

LocalizedApiError error = new LocalizedApiError (localizedMessage,
HttpStatus.INTERNAL SERVER ERROR,
ex.getClass () .getSimpleName () ) ;

return handleExceptionInternal (ex, error, request);

@ExceptionHandler (value = {PatchFieldConstraintViolationException.class})
protected ResponseEntity<Object>
handlePatchFieldConstraintViolationException (PatchFieldConstraintViolationExceptio
n ex, WebRequest request) {
final StringJoiner stringBuilder = new StringJoiner(". ");
stringBuilder.add ("Error occurred");
for (ConstraintViolation<?> constraintViolation
ex.getConstraintViolations()) {
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final String defaultMessage = String.format ("%s: %s",
constraintViolation.getPropertyPath (), constraintViolation.getMessage()):;
stringBuilder.add (defaultMessage) ;
}
final LocalizedMessage localizedMessage = new
LocalizedMessage (stringBuilder.toString(),
LocalizedExceptionCode.ERROR OCCURRED EXCEPTION) ;
final LocalizedApiError error = new LocalizedApiError (localizedMessage,
HttpStatus.NOT ACCEPTABLE, ex.getClass().getSimpleName());
return handleExceptionInternal (ex, error, new HttpHeaders(),
error.getStatus (), request);
}
@Override
protected ResponseEntity<Object>
handleHttpMessageNotReadable (HttpMessageNotReadableException ex,
HttpHeaders headers, HttpStatusCode status,
WebRequest request) {
LOGGER.error ("Failed to process the HTTP request {}", ex.getMessage());
final LocalizedApiError error = buildErrorOccurred(ex,
HttpStatus.UNSUPPORTED MEDIA TYPE);
return handleExceptionInternal (ex, error, request);

}

@Override
protected ResponseEntity<Object>
handleMethodArgumentNotValid (MethodArgumentNotValidException ex,
HttpHeaders headers,
HttpStatusCode status,
WebRequest request) {
final StringJoiner stringBuilder = new StringJoiner (". ");
stringBuilder.add ("Error occurred");
for (FieldError error : ex.getBindingResult () .getFieldErrors()) {
final String defaultMessage = String.format ("%s: %s", error.getField(),
error.getDefaultMessage()) ;
stringBuilder.add (defaultMessage) ;
}
for (ObjectError error : ex.getBindingResult () .getGlobalErrors()) {

final String defaultMessage = String.format ("%s: %s", error.getObjectName (),

error.getDefaultMessage()) ;
stringBuilder.add (defaultMessage) ;
}
final LocalizedMessage localizedMessage = new
LocalizedMessage (stringBuilder.toString (),
LocalizedExceptionCode.ERROR OCCURRED EXCEPTION) ;
final LocalizedApiError error = new LocalizedApiError (localizedMessage,
status, ex.getClass () .getSimpleName()) ;
return handleExceptionInternal (ex, error, headers, status, request);
}
private ResponseEntity<Object> handleExceptionInternal (Exception ex,
LocalizedApiError error, WebRequest request) {
final HttpHeaders headers = new HttpHeaders();
headers.add ("Content-Type", "application/json");
return handleExceptionInternal (ex, error, headers, error.getStatus(),
request) ;

}

private LocalizedApiError buildErrorOccurred (Exception ex, HttpStatus status)

final String defaultDescription = String.format ("Error occurred. %s",
ex.getMessage ());
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final LocalizedMessage localizedMessage = new
LocalizedMessage (defaultDescription,
LocalizedExceptionCode.ERROR OCCURRED EXCEPTION) ;
return new LocalizedApiError (localizedMessage, status,
ex.getClass () .getSimpleName ()) ;
}
@Override
protected ResponseEntity<Object> handleExceptionInternal (Exception ex,
Object body, HttpHeaders headers, HttpStatusCode
status, WebRequest request) {
LOGGER.warn ("Exception occurred:", ex);
return super.handleExceptionInternal (ex, body, headers, status, request);
}
@ExceptionHandler (value = {NoCurrentUserException.class})
protected ResponseEntity<Object>
handleNoCurrentUserExceptionException (NoCurrentUserException ex, WebRequest
request) {
final LocalizedApiError error = buildErrorOccurred (ex,
HttpStatus.UNAUTHORIZED) ;
return handleExceptionInternal (ex, error, request);
}
@ExceptionHandler (value = {ClientAbortException.class})
public void handleClientAbortException(ClientAbortException exception,
HttpServletRequest request) {

final String message = "ClientAbortException generated by request {} {} from
remote address {} ";
LOGGER.warn (message, request.getMethod(), request.getRequestURL(),

request.getRemoteAddr () ) ;
}
}

public static HttpRequestMethodNotSupportedException
buildHttpRequestMethodNotSupportedException (String method) {
final String defaultErrorMessage = String.format ("%s method is not
supported.”", method);
final HashMap<String, String> messageArguments = new HashMap<>();
messageArguments.put ("method", method);
final LocalizedMessage message = new LocalizedMessage (defaultErrorMessage,
LocalizedExceptionCode.METHOD NOT SUPPORTED MESSAGE) ;
message.setMessageArguments (messageArguments) ;
return new HttpRequestMethodNotSupportedException (message) ;
}
public static ObjectNotFoundException buildObjectsNotFoundException (
Class<?> relClass, List<Long> values, String detailMessage) {
String valueDetails = null;

if( values != null ){
values.sort (Comparator.comparinglLong( item -> item ));
valueDetails = StringUtils.join(values, ", ");

}
return buildObjectNotFoundException (relClass, valueDetails, detailMessage);
}
public static ObjectNotFoundException buildObjectNotFoundException (
Class<?> relClass, Object id, String detailMessage) {
String valueDetails = id == null ? null : id.toString();
return buildObjectNotFoundException (relClass, valueDetails, detailMessage);
}
public static ObjectNotFoundException buildObjectNotFoundException (
Class<?> relClass, String valueDetails, String detailMessage) {
final String defaultMessage = String.format ("Requested object (%s
identifier (%s) was not found. %s",

) with
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relClass.getSimpleName (), valueDetails, detailMessage != null ?
detailMessage : "");
final HashMap<String, String> messageArguments = new HashMap<>();
messageArguments.put ("identifier", wvalueDetails);
final HashMap<String, String> localizedMessageArguments = new HashMap<> () ;
localizedMessageArguments.put ("entity",
relClass.getSimpleName () .toUpperCase () ) ;

final LocalizedMessage localizedMessage = new LocalizedMessage (defaultMessage,

LocalizedExceptionCode.OBJECT NOT FOUND EXCEPTION) ;
localizedMessage.setlLocalizedMessageArguments (localizedMessageArguments) ;
localizedMessage.setMessageArguments (messageArguments) ;
return new ObjectNotFoundException (localizedMessage);

}
public static ObjectNotFoundException buildObjectNotFoundException (Class<?>
relClass, Object id) {
return buildObjectNotFoundException (relClass, id, null);
}
}

package com.voltor.futureleave.api.vl.period;

@Tag ( name = "Period" )

@RestController

@RequestMapping ( ApiConstants.V1 PERIOD ENDPOINT )

public class PeriodController extends AbstractController<Period, PeriodRequest,
PeriodResponse> {

@Autowired
private PeriodSpecificationBuilder specificationBuilder;

@Autowired
private PeriodService service;

QAutowired
private Trainer trainer;

private Validator validator;

public PeriodController( ValidatorFactory validatorFactory ) {
validator = validatorFactory.getValidator () ;

}

@Override

public AbstractService<Period> getService () {
return service;

}

@Override

public Class<Period> getEntityClass () {
return Period.class;

}

@Override
public PeriodResponse convertEntityToResponse( Period period, List<String>
entitiesToExpand ) {

PeriodResponse periodResponse = new PeriodResponse( period );
periodResponse.setSessionlId( period.getSessionId() );
periodResponse.setStartDate( period.getStartDate() );
periodResponse.setEndDate ( period.getEndDate() );
periodResponse.setPlannedEventsCount ( period.getPlannedEventsCount () );
periodResponse.setUnplannedEventsCount ( period.getUnplannedEventsCount () );
return periodResponse;
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@Override
public EntityFilterSpecificationsBuilder<Period>
getFilterSpecificationsBuilder () {
return specificationBuilder;

}

@Override
protected void patchFields( Period entity, Map< String, Object > request ) {
request.entrySet () .forEach( requestedField -> patchField( entity,
requestedField ) );
}

protected void patchField( Period entity, Entry< String, Object > requestedField
) A
switch( requestedField.getKey () ) {
case "startDate":
LocalDate startDate = conversionService.convert (
requestedField.getValue (), LocalDate.class );
validatePatchField( "startDate", startDate );
entity.setStartDate (startDate) ;
return;
case "endDate":
LocalDate endDate = conversionService.convert ( requestedField.getValue(),
LocalDate.class );
validatePatchField( "endDate", endDate );
entity.setEndDate (endDate) ;

return;
case "plannedEventsCount":
Integer plannedEventsCount = conversionService.convert (
requestedField.getValue (), Integer.class );

validatePatchField( "plannedEventsCount", plannedEventsCount );
entity.setPlannedEventsCount (plannedEventsCount) ;
return;
case "unplannedEventsCount":
Integer unplannedEventsCount = conversionService.convert (
requestedField.getValue (), Integer.class );
validatePatchField( "unplannedEventsCount", unplannedEventsCount );
entity.setUnplannedEventsCount (unplannedEventsCount) ;
return;
default:
return;

private void validatePatchField( String propertyName, Object value ) {
Set< ConstraintViolation< PeriodRequest > > validationResult = validator
.validateValue ( PeriodRequest.class, propertyName, value,
UpdateValidationGroup.class, Default.class );
if (validationResult.isEmpty()) {
return;
}
throw new PatchFieldConstraintViolationException( validationResult );

}

@PostMapping( path = "/predict",
consumes = {MediaType.APPLICATION JSON VALUE},
produces = {MediaType.APPLICATION JSON VALUE})
@Operation (summary = "Create record")
@ResponseBody
@ResponseStatus ( HttpStatus.OK )
public PeriodRequest createRecord( @RequestBody PeriodRequest request ) {
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request.setUnplannedEventsCount ( Integer.valueOf (
trainer.getPredict (request.createEntity () ) ));
return request;
}
}package com.voltor.futureleave.api.vl.period;
public class PeriodRequest extends AbstractRequest<Period> {
private long sessionId;
private LocalDate startDate;
private LocalDate endDate;
private int plannedEventsCount;
private int unplannedEventsCount;

@Override

public Period createEntity () {
Period period = new Period();
period.setSessionId(sessionId);
return updateEntity (period) ;

@Override

public Period updateEntity(Period entity) {
entity.setStartDate (startDate) ;
entity.setEndDate (endDate) ;
entity.setPlannedEventsCount (plannedEventsCount) ;
entity.setUnplannedEventsCount (unplannedEventsCount) ;
return entity;

}

public long getSessionId() {
return sessionId;

}

public void setSessionId(long sessionId) {
this.sessionId = sessionId;

}

public LocalDate getStartDate() {
return startDate;

}

public void setStartDate (LocalDate startDate) {
this.startDate = startDate;

}

public LocalDate getEndDate () {
return endDate;

}

public void setEndDate (LocalDate endDate) {
this.endDate = endDate;

}

public int getPlannedEventsCount () {
return plannedEventsCount;

}

public void setPlannedEventsCount (int plannedEventsCount) {
this.plannedEventsCount = plannedEventsCount;

}

public int getUnplannedEventsCount () {
return unplannedEventsCount;

}

public void setUnplannedEventsCount (int unplannedEventsCount)
this.unplannedEventsCount = unplannedEventsCount;

}

package com.voltor.futureleave.api.vl.period;
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public class PeriodResponse extends AbstractResponse {

private long sessionId;

private LocalDate startDate;
private LocalDate endDate;
private int plannedEventsCount;
private int unplannedEventsCount;

public PeriodResponse( Period entity) {
super ( entity.getId() );
}

public long getSessionId() {
return sessionId;

}

public void setSessionId(long sessionId) {
this.sessionId = sessionId;

}

public LocalDate getStartDate() {
return startDate;

}

public void setStartDate (LocalDate startDate) {
this.startDate = startDate;

}

public LocalDate getEndDate () {
return endDate;

}

public void setEndDate (LocalDate endDate) {
this.endDate = endDate;

}

public int getPlannedEventsCount () {
return plannedEventsCount;

}

public void setPlannedEventsCount (int plannedEventsCount) {
this.plannedEventsCount = plannedEventsCount;

}

public int getUnplannedEventsCount () {
return unplannedEventsCount;

}

public void setUnplannedEventsCount (int unplannedEventsCount) {
this.unplannedEventsCount = unplannedEventsCount;

}

package com.voltor.futureleave.api.vl.session;

@Tag( name = "Session" )

@RestController

@RequestMapping ( ApiConstants.V1l SESSION ENDPOINT )

public class SessionController extends AbstractController<Session,
SessionResponse> {

@Autowired
private SessionSpecificationBuilder specificationBuilder;

@Autowired
private SessionService service;

private Validator validator;

SessionRequest,
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public SessionController( ValidatorFactory validatorFactory ) {
validator = validatorFactory.getValidator();

}

public SessionResponse create() {
return null;

}

@Override

public AbstractService<Session> getService() {
return service;

}

@Override

public Class<Session> getEntityClass () {
return Session.class;

}

@Override
public SessionResponse convertEntityToResponse( Session session, List<String>
entitiesToExpand ) {
SessionResponse sessionResponse = new SessionResponse( session );

sessionResponse.setName ( session.getName () );
return sessionResponse;

@verride
public EntityFilterSpecificationsBuilder<Session>
getFilterSpecificationsBuilder () {
return specificationBuilder;

}

@Override
protected void patchFields( Session entity, Map< String, Object > request )
request.entrySet () .forEach( requestedField -> patchField( entity,
requestedField ) );
}

protected void patchField( Session entity, Entry< String, Object >
requestedField ) {
switch( requestedField.getKey () ) {
case "name":

String name = conversionService.convert ( requestedField.getValue(),
String.class );

validatePatchField( "name", name );

entity.setName ( name );

return;

default:

return;

}

private void validatePatchField( String propertyName, Object value ) {
Set< ConstraintViolation< SessionRequest > > validationResult = validator
.validateValue ( SessionRequest.class, propertyName, value,
UpdateValidationGroup.class, Default.class );
if (validationResult.isEmpty()) {
return;
}
throw new PatchFieldConstraintViolationException( validationResult );
}

}package com.voltor.futureleave.api.vl.session;
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public class SessionRequest extends AbstractRequest<Session> {
private String name;

@Override
public Session createEntity () {
return updateEntity( new Session () );
}
@Override
public Session updateEntity (Session entity) {
entity.setName (name) ;
return entity;
}
public String getName () {
return name;
}
public void setName (String name) {
this.name = name;

}

package com.voltor.futureleave.api.vl.session;
public class SessionResponse extends AbstractResponse {

private String name;

public SessionResponse (Session entity) {
super ( entity.getId() );

}

public String getName () {
return name;

}

public void setName (String name) {
this.name = name;

}

package com.voltor.futureleave.dao;
@Service
public class PeriodDao extends AbstractIdentifiableDao<Period> {
private final PeriodRepository periodRepository;
QAutowired
public PeriodDao (AuthenticatedUserService userAuthorizationService,
PeriodRepository periodRepository) {
super (userAuthorizationService);
this.periodRepository = periodRepository;
}
@Override
protected BaseCRUDRepository<Period> getRepository () {
return periodRepository;

}

package com.voltor.futureleave.dao;

@Service
public class RefreshTokenDao extends AbstractIdentifiableDao<RefreshToken> {
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private final RefreshTokenRepository refreshTokenRepository;
public RefreshTokenDao (AuthenticatedUserService userAuthorizationService,
RefreshTokenRepository refreshTokenRepository) {
super (userAuthorizationService);
this.refreshTokenRepository = refreshTokenRepository;
}
@Override
public boolean isEditAllowed (RefreshToken item) {
return true;

}

@Override
protected PrimaryRepository<Long, RefreshToken> getRepository () {
return refreshTokenRepository;

}

@Override
protected boolean entityIsExtendedByUser () {
return false;
}
}
package com.voltor.futureleave.dao;
@Service
public class SessionDao extends AbstractIdentifiableDao<Session> {
private final SessionRepository sessionRepository;
@Autowired
public SessionDao (AuthenticatedUserService userAuthorizationService,
SessionRepository sessionRepository) {
super (userAuthorizationService);
this.sessionRepository = sessionRepository;
}
@Override
protected BaseCRUDRepository<Session> getRepository () {
return sessionRepository;
}
@Override
public boolean isEditAllowed( Session entity ) {
return userAuthorizationService.isRoot () ;

}

package com.voltor.futureleave.dao.specification;
public class EqualSpecification<T> implements Specification<T> {

private static final long serialVersionUID = -2550145329349526320L;

private final String fieldPath;

private final Object value;

public EqualSpecification( String fieldPath, Object value ) {
this.fieldPath = fieldPath;
this.value = value;

}

@Override

public Predicate toPredicate( Root< T > root, CriteriaQuery< ? > query,

CriteriaBuilder cb ) {

Path< T > path = SpecificationUtil.buildPath( root, fieldPath );
return cb.equal ( path, value );

}

@Override



public int hashCode () {

return Objects.hash( fieldPath, wvalue );
}
@SuppressWarnings ("rawtypes")
@Override
public boolean equals( Object obj ) {

if ( this == obj )

return true;

if ( obj == null )
return false;
if ( getClass() != obj.getClass() )
return false;
EqualSpecification other = (EqualSpecification) obj;

return Objects.equals( fieldPath, other.fieldPath ) && Objects.equals( value,
other.value );
}
}

package com.voltor.futureleave.dao.specification;

public class GreaterThenSpecification<T, V extends Comparable<V> > implements
Specification<T> ({

private static final long serialVersionUID = -2550145329349526320L;
private final String fieldPath;
private final V value;
public GreaterThenSpecification( String fieldPath, V value ) {
this.fieldPath = fieldPath;
this.value = value;
}
@Override
public Predicate toPredicate( Root< T > root, CriteriaQuery< ? > query,
CriteriaBuilder cb ) {
Expression< V > searchExpression = root.get( fieldPath );
return cb.greaterThan( searchExpression, value );
}
@Override
public int hashCode () {
return Objects.hash( fieldPath, wvalue );
}
@SuppressWarnings ("rawtypes")
@Override
public boolean equals( Object obj ) {
if ( this == obj )
return true;
if ( obj == null )
return false;
if ( getClass() != obj.getClass() )
return false;
GreaterThenSpecification other = (GreaterThenSpecification) obj;
return Objects.equals( fieldPath, other.fieldPath ) && Objects.equals( value,
other.value );
}
}

package com.voltor.futureleave.dao.specification;

public class InCollectionSpecification<T, R extends Identifiable> implements
Specification<T> ({

private static final long serialVersionUID = 3657277566518014718L;

private final Class<T> entityClass;

private final String fieldPath;

private final R value;
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public InCollectionSpecification( Class< T > entityClass, String fieldPath, R

value ) {
this.entityClass = entityClass;
this.fieldPath = fieldPath;
this.value = value;
}
@Override
public Predicate toPredicate( Root< T > root, CriteriaQuery< ? > query,
CriteriaBuilder cb ) {
Subquery< T > subQuery = query.subquery( entityClass );
Root< T > sgRoot = subQuery.from( entityClass );
Join< R, T > sgdJoin = SpecificationUtil.buildJoin( sqgRoot, fieldPath );
subQuery.select ( sgRoot );
subQuery.where( cb.equal( sqgqdoin, wvalue ) );
return cb.in( root ).value( subQuery );
}
}

package com.voltor.futureleave.dao.specification;

public class InSpecification<T extends Identifiable, R extends Serializable>
implements Specification<T> {
private static final long serialVersionUID = 7652231116221930648L;
private final String fieldPath;
private final Collection< R > values;
public InSpecification( String fieldPath, Collection< R > values ) {
this.fieldPath = fieldPath;
this.values = values;
}
@Override
public Predicate toPredicate( Root< T > root, CriteriaQuery< ? > cq,
CriteriaBuilder cb ) {
Path< T > path = SpecificationUtil.buildPath( root, fieldPath );
return path.in( values );
}
}

package com.voltor.futureleave.dao.specification;

@SuppressWarnings ("serial")
public class NotEqualSpecification< T extends Identifiable > implements
Specification< T > {
private final String fieldPath;
private final Object value;
public NotEqualSpecification( String fieldPath, Object value ) {
this.fieldPath = fieldPath;
this.value = value;
}
@Override
public Predicate toPredicate( Root< T > root, CriteriaQuery< ? > query,
CriteriaBuilder cb ) {
Path< T > path = SpecificationUtil.buildPath( root, fieldPath );
return cb.notEqual ( path, value );
}
}

package com.voltor.futureleave.dao.specification;

public class NullSpecification<T extends Identifiable> implements Specification<T>

{
private static final long serialVersionUID = 8379712258475972114L;
private final String fieldPath;
public NullSpecification(String fieldPath) {
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this.fieldPath = fieldPath;
}
@Override
public Predicate toPredicate (Root<T> root, CriteriaQuery<?> query,
CriteriaBuilder cb) {
Path<T> path = SpecificationUtil.buildPath (root, fieldPath);
return cb.isNull (path);
}
}

package com.voltor.futureleave.dao.specification;
public class SpecificationUtil ({
public static <T, R> Path<R> buildPath (Root<T> root, String fieldPath) ({

List<String> pathParts = Arrays.asList (fieldPath.split ("\\."));
Path<R> path = root.get (pathParts.get (0));
for (String pathPart : pathParts.subList(l, pathParts.size())) {

path = path.get (pathPart);
}
return path;

}
public static <T, R> Join<R, T> buildJoin (Root<T> root, String fieldPath) {

List<String> joinParts = Arrays.asList (fieldPath.split ("\\."));
Join<R, T> join = root.joinSet (joinParts.get(0));
for (String joinPart : joinParts.subList(l, joinParts.size())) {

join = join.joinSet (joinPart);

}
return join;

}

public static <T> Specification<T> initEmptySpec() {
return Specification.where(null);

}

}

package com.voltor.futureleave.dao.specification;
public class SubclassEqualSpecification<T, S extends T> implements
Specification<T> {
private static final long serialVersionUID = -1506428092338995164L;
private final Class< S > subclassClass;
private final String fieldPath;
private final Object value;
public SubclassEqualSpecification( String fieldPath, Object value, Class< S >
subclassClass ) {
this.fieldPath = fieldPath;
this.value = value;
this.subclassClass = subclassClass;
}
@Override
public Predicate toPredicate( Root< T > root, CriteriaQuery< ? > query,
CriteriaBuilder cb ) {
// A subquery is used because this should work with all InheritanceType
// options (SINGLE TABLE, TABLE PER CLASS, and JOINED).
Subquery< S > subQuery = query.subquery( subclassClass );
Root< S > sgRoot = subQuery.from( subclassClass );
subQuery.select ( sgRoot );
Path< S > path = SpecificationUtil.buildPath( sqRoot, fieldPath );
subQuery.where( cb.equal ( path, value ) );
return cb.in( root ).value( subQuery );
}
}

package com.voltor.futureleave.dao;

@Service
public class UserDao extends AbstractIdentifiableDao< User > {

private UserRepository repository;
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public UserDao( AuthenticatedUserService userAuthorizationService,
UserRepository repository ) {
super ( userAuthorizationService );
this.repository = repository;
}
@Override
protected PrimaryRepository< Long, User > getRepository() {
return repository;
}
@Override
protected Specification< User > addSpecifications( boolean
includeArchivedEntities ) {
return SpecificationUtil.initEmptySpec()

package com.voltor.futureleave;

@Profile ("h2")

@Component

public class DemoData {

public DemoData (UserService userService) {

User user = new User();
user.setLogin ("demo") ;
user.setPassword ("demo") ;
user.setFirstName ("demo") ;
user.setLastName ("demo") ;
user.setUserRole (Role.SESSION USER) ;
userService.create (user) ;

package com.voltor.futureleave.filtering;

* %
/* Define a entity property which support filtering
*
puélic class FilterableProperty< EntityType > {
* %
/* entity object property name
*
private final String propertyName;
* *
/* property type
*/
private final Class< ? > expectedType;
* *
/* allowed operations for this property
*
private final List< FilteringOperation > operators;
/**

* helper class used to build {@link
org.springframework.data.jpa.domain.Specification} object for specified property
*/
private final SpecificationBuilder< EntityType> specificationBuilder;
public FilterableProperty( String propertyName,
Class< ? > expectedType, List< FilteringOperation > operators,
SpecificationBuilder< EntityType > specificationBuilder ) {



this.propertyName = propertyName;
this.expectedType = expectedType;
this.operators = operators;
this.specificationBuilder = specificationBuilder;
}
public String getPropertyName () {
return propertyName;
}
public Class< ? > getExpectedType () {
return expectedType;
}
public List< FilteringOperation > getOperators () {
return operators;
}
public SpecificationBuilder< EntityType > getSpecificationBuilder () {
return specificationBuilder;
}
}
package com.voltor.futureleave.filtering;
public enum FilteringOperation {
EQUAL ("="),
NOT EQUAL("!="),
CONTAIN(":"),
GREATER THEN (">"),
GREATER OR EQUAL (">="),
LESS THEN ("<"),
LESS_OR_EQUAL ("<="),
IN("_="),
NOT IN("! ="),
IS NULL("IS NULL"),
IS NOT NULL("IS NOT NULL");
private final String code;
FilteringOperation(String code) {
this.code = code;
}
public String getCode () {
return code;
}
public static FilteringOperation fromString(String text) {
for (FilteringOperation b : FilteringOperation.values()) {
if (b.code.equalsIgnoreCase (text)) {
return b;
}
}
throw new IllegalFilteringOperationException ("Unknown filtering operation '" +
text + "'");
}
}
package com.voltor.futureleave.filtering;
public class IllegalFilteringOperationException extends RuntimeException ({
private static final long serialVersionUID = 744571328521036919L;
private String operation;
public IllegalFilteringOperationException(String message) {
super (message) ;
}
public IllegalFilteringOperationException (String operation, String message) {
super (message) ;
this.operation = operation;
}
public String getOperation () {
return operation;
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}

}package com.voltor.futureleave.filtering.predicate;

public class BigDecimalComparisonSpecification<EntityType> implements
Specification<EntityType> {
private static final long serialVersionUID = -4321756743799497958L;
private final SearchCriteria searchCriteria;
public BigDecimalComparisonSpecification (SearchCriteria searchCriteria) ({
this.searchCriteria = searchCriteria;
}
@Override
public Predicate toPredicate (Root<EntityType> root, CriteriaQuery<?> query,
CriteriaBuilder cb) {

BigDecimal value = (BigDecimal) searchCriteria.getValue();
Expression< BigDecimal > searchExpression = root.get( searchCriteria.getKey()
)

switch ( searchCriteria.getOperation () )y |
case GREATER THEN:
return cb.greaterThan( searchExpression, value );
case LESS THEN:
return cb.lessThan( searchExpression, value );
case GREATER OR EQUAL:
return cb.greaterThanOrEqualTo( searchExpression, value);
case LESS OR EQUAL:
return cb.lessThanOrEqualTo( searchExpression, value );
case EQUAL:
return cb.equal ( searchExpression, value );
case NOT EQUAL:
return cb.notEqual ( searchExpression, value );
default:
return null;

}

package com.voltor.futureleave.filtering.predicate;

public class BigDecimalComparisonSpecificationBuilder implements
SpecificationBuilder<Object> {
public static final List<FilteringOperation> SUPPORTED OPERATORS =
Arrays.asList (
FilteringOperation.GREATER THEN, FilteringOperation.LESS THEN,
FilteringOperation.GREATER OR EQUAL,
FilteringOperation.LESS OR EQUAL, FilteringOperation.EQUAL,
FilteringOperation.NOT EQUAL
)
@Override
public Specification<Object> buildSpecification (SearchCriteria searchCriteria) {
return new BigDecimalComparisonSpecification<Object> (searchCriteria);

}
}

package com.voltor.futureleave.filtering.predicate;

public interface EntityFilterSpecificationsBuilder< EntityType > {
Logger LOG = LoggerFactory.getlLogger (EntityFilterSpecificationsBuilder.class);
/**
* Provide provide entity specific filtering configuration. It consist of

entityProperty, it's type, set of allowed operations.
*
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* @return non-null list of FilterableProperty
*/
List< FilterableProperty< EntityType > > getFilterableProperties();
default Specification< EntityType > buildSpecification( List< SearchCriteria >
searchCriterias ) {
Specification< EntityType > specification = null;
for ( SearchCriteria searchCriteria : searchCriterias ) {
Optional< FilterableProperty< EntityType > > filterableProperty =
getFilterableProperties () .stream()
.filter ( property -> property.getPropertyName () .equals (
searchCriteria.getKey () ) ).findFirst();
if ( filterableProperty.isPresent () ) {

FilterableProperty< EntityType > filterablePropertyObject =
filterableProperty.get () ;

Specification< EntityType > buildSpecification =
filterablePropertyObject.getSpecificationBuilder () .buildSpecification (
searchCriteria );

if ( specification == null ) {
specification = Specification.where( buildSpecification );
} else {

specification = specification.and( buildSpecification );
}
} else {
LOG.warn( "Filtering on property '{}' has been skipped because it's absent
in filterableProperties",
searchCriteria.getKey () );
}
}
return specification;
}
/**

* Build a WHERE specification of the given searchCriteria

*
* @param searchCriteria
* @return {@link org.springframework.data.jpa.domain.Specification
*/
default Specification<EntityType> buildSpecification (SearchCriteria
..searchCriteria) {
return buildSpecification (Arrays.asList (searchCriteria));
}

}package com.voltor.futureleave.filtering.predicate;

public class EqualingOrNullSpecification< T > implements Specification< T > {
private static final long serialVersionUID = 2206438670684039538L;
private final SearchCriteria searchCriteria;

public EqualingOrNullSpecification( SearchCriteria searchCriteria ) {
this.searchCriteria = searchCriteria;

}

@Override

public Predicate toPredicate( Root< T > root, CriteriaQuery< ? > query,
CriteriaBuilder cb ) {
final String[] parts = searchCriteria.getKey().split( "\\." );
Path< ? > path;

if ( parts.length == )y |

path = root.get( parts[0] ).get( parts[l] );
} else {

path = root.get( searchCriteria.getKey() );
}
if ( searchCriteria.getValue() != null ) {
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if ( FilteringOperation.EQUAL == searchCriteria.getOperation() ) {

return cb.equal ( path, searchCriteria.getValue() );
} else if ( FilteringOperation.NOT EQUAL == searchCriteria.getOperation() )
{
return cb.notEqual ( path, searchCriteria.getValue() );
} else {

return null;

}

} else {
if ( FilteringOperation.EQUAL == searchCriteria.getOperation() ) {
return cb.isNull( path );
} else {

return cb.isNotNull( path );
}
}
}

@Override
public boolean equals( Object o ) {
if ( this == o )
return true;
if ( !'( o instanceof EqualingOrNullSpecification ) )
return false;
EqualingOrNullSpecification< ? > that = (EqualingOrNullSpecification< ? >) o;

return new EqualsBuilder () .append( searchCriteria, that.searchCriteria
) .isEquals () ;
}
@Override
public int hashCode () {
return new HashCodeBuilder () .append( searchCriteria ) .toHashCode();
}
@Override
public String toString() {
return "EqualingOrNullSpecification{" + "searchCriteria=" + searchCriteria +
l}l;
}
}

package com.voltor.futureleave.filtering.predicate;

public class EqualingOrNullSpecificationBuilder< EntityType > implements
SpecificationBuilder< EntityType > {
public static final List< FilteringOperation > SUPPORTED OPERATORS =
Arrays.asList (
FilteringOperation.EQUAL,
FilteringOperation.NOT EQUAL );
@verride
public Specification< EntityType > buildSpecification( SearchCriteria
searchCriteria ) {
return new EqualingOrNullSpecification<>( searchCriteria );
}
}

package com.voltor.futureleave.filtering.predicate;

public class EqualingSpecification< EntityType > implements Specification<
EntityType > {
private static final long serialVersionUID = 800528251296820234L;
private final SearchCriteria searchCriteria;
public EqualingSpecification( SearchCriteria searchCriteria ) {
this.searchCriteria = searchCriteria;
}

@Override
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public Predicate toPredicate( Root< EntityType > root, CriteriaQuery< ? > query,

CriteriaBuilder cb ) {
switch ( searchCriteria.getOperation () ) |
case EQUAL:
return cb.equal ( root.get( searchCriteria.getKey() ),
searchCriteria.getValue () ) ;
case NOT EQUAL:
return cb.notEqual ( root.get( searchCriteria.getKey() ),
searchCriteria.getValue () ) ;
default:
return null;
}
}

@Override

public boolean equals (Object o) {
if (this == o) return true;
if (! (o instanceof EqualingSpecification)) return false;
EqualingSpecification< ? > that = (EqualingSpecification< ? >) o;

return new EqualsBuilder ()
.append (searchCriteria, that.searchCriteria)
.isEquals () ;
}
@Override
public int hashCode () {
return new HashCodeBuilder ()
.append (searchCriteria)
.toHashCode () ;
}
@Override
public String toString() {
return "EqualingSpecification{" +
"searchCriteria=" + searchCriteria +
l}l’.
}
}

package com.voltor.futureleave.filtering.predicate;

public class EqualingSpecificationBuilder< EntityType > implements
SpecificationBuilder< EntityType > {
public static final List< FilteringOperation > SUPPORTED OPERATORS =
Arrays.asList (
FilteringOperation.EQUAL,
FilteringOperation.NOT EQUAL );
@Override
public Specification< EntityType > buildSpecification( SearchCriteria
searchCriteria ) {
return new EqualingSpecification<>( searchCriteria );
}
}
package com.voltor.futureleave.filtering.predicate;
public class EqualStringSpecification<T> implements Specification<T> {
private static final long serialVersionUID = -3614399089131893893L;

private final String field;
private final String value;
private final boolean ignoreCase;

public EqualStringSpecification(String field, String value, boolean ignoreCase)

this.field = field;
this.value = value;
this.ignoreCase = ignoreCase;
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}

@QOverride

public Predicate toPredicate (Root<T> root, CriteriaQuery<?> query,

CriteriaBuilder cb) {

final Path<String> path = root.get (field);

if (value == null) {

return cb.isNull (path);

}

if (ignoreCase) {

return cb.equal (cb.lower (path), value.toLowerCase()):;

}

return cb.equal (path, value);

}
}

package com.voltor.futureleave.filtering.predicate;

public class InIdsSpecification< EntityType extends Identifiable > implements
Specification< EntityType > {
private static final long serialVersionUID = -2185458578685293412L;
private final SearchCriteria searchCriteria;
public InIdsSpecification (SearchCriteria searchCriteria) {
this.searchCriteria = searchCriteria;

}
@Override

public Predicate toPredicate (Root<EntityType> root, CriteriaQuery<?> query,

CriteriaBuilder cb) {

if (searchCriteria.getValue() == null) {

return null;

}

if (FilteringOperation.IN != searchCriteria.getOperation() &&

FilteringOperation.NOT IN !=
return null;

}
Path<?> path;

searchCriteria.getOperation()) {

if (searchCriteria.getKey () .equals ("id")) {
path = root.get ("id");
} else {
path = SpecificationUtil.buildPath (root, searchCriteria.getKey());
}
String[] parts = ((String) searchCriteria.getValue()) .split(" ");

// If we have a single value for IN operator, it would perform faster if we

convert it to EQUAL

boolean include = searchCriteria.getOperation() == FilteringOperation.IN;

if (parts.length == 1 &&
return cb.equal (path,
} else if (parts.length
return cb.equal (path,
}
if (!include) {
return path.in (Arrays.

}

linclude) {
Long.valueOf (parts[0])) .not () ;
== 1 && include) {
Long.valueOf (parts([0]));

stream (parts) .map (Long: :valueOf) .toArray()) .not (),

return path.in(Arrays.stream(parts) .map (Long: :valueOf) .toArray());

}
}

package com.voltor.futureleave.filtering.predicate;

public class InIdsSpecificationBuilder< EntityType extends Identifiable >

implements SpecificationBuilder< EntityType > {
public static final List<FilteringOperation> SUPPORTED OPERATORS =

Arrays.asList (FilteringOperation.IN, FilteringOperation.NOT IN);

@Override
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public Specification< EntityType > buildSpecification (SearchCriteria
searchCriteria) {
return new InIdsSpecification<>(searchCriteria);
}
}

package com.voltor.futureleave.filtering.predicate;

@Component
public class PeriodSpecificationBuilder implements
EntityFilterSpecificationsBuilder<Period> {

private static final List<FilterableProperty<Period>> FILTERABLE PROPERTIES =
List

.0f (new FilterableProperty<>("sessionId", Long.class,
EqualingOrNullSpecificationBuilder.SUPPORTED OPERATORS,
new EqualingOrNullSpecificationBuilder<>()));
@Override
public List<FilterableProperty<Period>> getFilterableProperties () {
return FILTERABLE PROPERTIES;
}

package com.voltor.futureleave.filtering.predicate;

@Component
public class SessionSpecificationBuilder implements
EntityFilterSpecificationsBuilder<Session> {
private static final List<FilterableProperty<Session>> FILTERABLE PROPERTIES =
List
.of (new FilterableProperty<>("name", String.class,
EqualingOrNullSpecificationBuilder.SUPPORTED OPERATORS,
new EqualingOrNullSpecificationBuilder<>()));
@Override
public List<FilterableProperty<Session>> getFilterableProperties() {
return FILTERABLE PROPERTIES;
}

package com.voltor.futureleave.filtering.predicate;

public interface SpecificationBuilder< EntityType > {
Specification< EntityType > buildSpecification( SearchCriteria searchCriteria );

}

package com.voltor.futureleave.filtering.predicate;

public class StringComparisonSpecification< EntityType > implements Specification<
EntityType > {

private static final long serialVersionUID = 4568825149040657679L;

private final SearchCriteria searchCriteria;
public StringComparisonSpecification(SearchCriteria searchCriteria) {
this.searchCriteria = searchCriteria;
}
@Override
public Predicate toPredicate( Root< EntityType > root, CriteriaQuery< ? > query,
CriteriaBuilder cb ) {

String searchValuelLowerCase = StringUtils.lowerCase( (String)
searchCriteria.getValue() );
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Expression< String > searchExpression = cb.lower( root.get (
searchCriteria.getKey () ) );

switch ( searchCriteria.getOperation() ) {
case EQUAL:
return cb.equal ( searchExpression, searchValueLowerCase );
case NOT EQUAL:
return cb.notEqual ( searchExpression, searchValuelowerCase );
case CONTAIN:
return cb.like( searchExpression, "%" + searchValuelowerCase + "%" );
default:
return null;

}

@Override
public boolean equals (Object o) {
if (this == o) return true;
if (! (o instanceof StringComparisonSpecification)) return false;
StringComparisonSpecification< ? > that = (StringComparisonSpecification< ? >)
o)

return new EqualsBuilder ()
.append (searchCriteria, that.searchCriteria)
.isEquals () ;
}
@Override
public int hashCode () {
return new HashCodeBuilder ()
.append (searchCriteria)
.toHashCode () ;
}
@Override
public String toString() {
return "StringComparisonSpecification{" +
"searchCriteria=" + searchCriteria +

l}';

}

package com.voltor.futureleave.filtering.predicate;

public class StringComparisonSpecificationBuilder< EntityType > implements
SpecificationBuilder< EntityType > {
public static final List< FilteringOperation > SUPPORTED OPERATORS =
Arrays.asList (
FilteringOperation.EQUAL,
FilteringOperation.NOT EQUAL,
FilteringOperation.CONTAIN ) ;
@Override
public Specification< EntityType > buildSpecification (SearchCriteria
searchCriteria) {
return new StringComparisonSpecification<> (searchCriteria);

}

package com.voltor.futureleave.filtering.predicate;

public class ZonedDateTimeComparisonSpecification< EntityType > implements
Specification<EntityType> {
private static final long serialVersionUID = -8876125803915202920L;

private final SearchCriteria searchCriteria;
public ZonedDateTimeComparisonSpecification(SearchCriteria searchCriteria) {
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this.searchCriteria = searchCriteria;

}

@Override
public Predicate toPredicate (Root<EntityType> root, CriteriaQuery<?> query,
CriteriaBuilder cb) {

zZonedDateTime value =

ZonedDateTime.parse (searchCriteria.getValue () .toString());
Expression< ZonedDateTime > searchExpression = root.get (
searchCriteria.getKey () );
switch ( searchCriteria.getOperation() ) {

case GREATER THEN:
return cb.greaterThan( searchExpression, wvalue );
case LESS THEN:
return cb.lessThan( searchExpression, value );
case GREATER OR EQUAL:
return cb.greaterThanOrEqualTo( searchExpression, value);
case LESS OR EQUAL:
return cb.lessThanOrEqualTo( searchExpression, value );
case EQUAL:
return cb.equal ( searchExpression, value );
case NOT EQUAL:
return cb.notEqual ( searchExpression, value );
default:
return null;

}

package com.voltor.futureleave.filtering.predicate;

public class ZonedDateTimeComparisonSpecificationBuilder< EntityType > implements
SpecificationBuilder< EntityType > {
public static final List< FilteringOperation > SUPPORTED OPERATORS =
Arrays.asList (
FilteringOperation.GREATER THEN,
FilteringOperation.LESS THEN, FilteringOperation.GREATER OR EQUAL,
FilteringOperation.LESS OR EQUAL,
FilteringOperation.EQUAL,
FilteringOperation.NOT EQUAL );
@Override
public Specification< EntityType > buildSpecification( SearchCriteria
searchCriteria ) {
return new ZonedDateTimeComparisonSpecification<>( searchCriteria );
}
}

package com.voltor.futureleave.filtering.searchcriteria;
public class SearchCriteria implements Serializable {
private static final long serialVersionUID = -4654470036504265513L;

private final String key;

private final FilteringOperation operation;

private final Object value;

public SearchCriteria(String key, FilteringOperation operation, Object wvalue) {
this.key = key;
this.operation = operation;
this.value = value;

}

public String getKey () {
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return key;

}

public FilteringOperation getOperation() {
return operation;

}

public Object getValue() {
return value;

}

public Class<?> getType () {

return value == null ? null : value.getClass();
}
@Override
public boolean equals (Object o) {
if (this == o) return true;
if (o == null || getClass() != o.getClass()) return false;
SearchCriteria that = (SearchCriteria) o;
if (getKey() != null ? !getKey() .equals(that.getKey()) : that.getKey() !=
null) return false;
if (getOperation() !'= null ? !getOperation().equals(that.getOperation())
that.getOperation() != null)
return false;
return getValue () != null ? getValue() .equals(that.getValue())
that.getValue () == null;
}
@Override
public int hashCode () {
int result = getKey() != null ? getKey() .hashCode() : 0;
result = 31 * result + (getOperation() != null ? getOperation () .hashCode ()
0) ¢
result = 31 * result + (getValue() != null ? getValue() .hashCode() : 0);
return result;
}
@Override
public String toString() {
return "SearchCriterial" + "key='" + key + '\'' + ", operation='" + operation
+ "\'"'" + ", value=" + value + ']';

}
}

package com.voltor.futureleave.filtering.session;
public class ArchivedSpecification< EntityType > implements Specification<
EntityType > {

private static final long serialVersionUID = -7315580228476708139L;

@Override

public Predicate toPredicate( Root< EntityType > root, CriteriaQuery< ? > query,
CriteriaBuilder cb ) {

return cb.equal ( root.get( "archived" ), false );

}

}package com.voltor.futureleave.filtering.session;

public class IdSpecification< IdType, EntityType extends PrimaryEntity< IdType > >
implements Specification< EntityType > {

private static final long serialVersionUID = -3617213012291647979L;

final IdType id;

boolean inverse = false;

public IdSpecification( IdType id ) {
this.id = id;

}

public IdSpecification( IdType id, boolean inverse ) {
this.id = id;
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this.inverse = inverse;

}

@Override
public Predicate toPredicate( Root< EntityType > root, CriteriaQuery< ? > query,
CriteriaBuilder cb ) {
if ( !inverse ) {
return cb.equal ( root.get ( "id" ), ( id ) );
}
return cb.notEqual( root.get( "id" ), ( id ) );

}
}

package com.voltor.futureleave.filtering.session;

public class SessionSpecification<EntityType> implements Specification<EntityType>
{
private static final long serialVersionUID = -8146867805381784111L;
private final Long sessionId;
public SessionSpecification (Long sessionId) {
this.sessionId = sessionId;
}
@Override
public Predicate toPredicate (Root<EntityType> root, CriteriaQuery<?> query,
CriteriaBuilder cb) {
return cb.equal (root.get ("sessionId"), this.sessionId);

}

@Override

public boolean equals (Object o) {
if (this == o) return true;
if (! (o instanceof SessionSpecification)) return false;
SessionSpecification< ? > that = (SessionSpecification< ? >) o;

return new EqualsBuilder ()
.append (sessionlId, that.sessionId)
.isEquals () ;
}
@Override
public int hashCode () {
return new HashCodeBuilder ()
.append (sessionld)
.toHashCode () ;
}
}package com.voltor.futureleave.filtering.user;
public class UserSpecification<EntityType> implements Specification<EntityType> {
private static final long serialVersionUID = -8146867805381784111L;
private final Long userId;
public UserSpecification (Long userId) {
this.userId = userId;
}
@Override
public Predicate toPredicate (Root<EntityType> root, CriteriaQuery<?> query,
CriteriaBuilder cb) {
return cb.equal (root.get ("user") .get ("id"), this.userId);

}

@Override

public boolean equals (Object o) {
if (this == o) return true;
if (! (o instanceof UserSpecification)) return false;
UserSpecification< ? > that = (UserSpecification< ? >) o;

return new EqualsBuilder ()
.append (userId, that.userId)
.isEquals () ;
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@Override
public int hashCode () {
return new HashCodeBuilder ()
.append (userId)
.toHashCode () ;
}
}package com.voltor.futureleave;
@SpringBootApplication
@EntityScan (basePackageClasses = {FutureleaveApplication.class,
Jsr310JpaConverters.class})
@EnableAutoConfiguration (exclude = RepositoryRestMvcAutoConfiguration.class)
@EnableSpringDataWebSupport
@EnableScheduling
@EnableCaching
public class FuturelLeaveApplication extends SpringBootServletInitializer {
public static void main(final String[] args) {
SpringApplication.run (FuturelLeaveApplication.class, args);
}
@Override
protected SpringApplicationBuilder configure (SpringApplicationBuilder
application) {
return application.sources (FuturelLeaveApplication.class);

}

}

package com.voltor.futureleave.jpa;

@NoRepositoryBean

public interface BaseCRUDRepository<EntityType extends Identifiable> extends
PrimaryRepository<Long, EntityType> {

}

package com.voltor.futureleave.jpa;

public interface PeriodRepository extends BaseCRUDRepository<Period> {

}

package com.voltor.futureleave.jpa;

@NoRepositoryBean

public interface PrimaryRepository<IdType, EntityType extends

PrimaryEntity<IdType>> extends CrudRepository<EntityType, IdType>,
JpaSpecificationExecutor<EntityType>, PagingAndSortingRepository<EntityType,

IdType> {

}

package com.voltor.futureleave.jpa;

public interface RefreshTokenRepository extends BaseCRUDRepository<RefreshToken> {
}

package com.voltor.futureleave.jpa;

public interface SessionRepository extends BaseCRUDRepository<Session> {
Optional<Session> findFirstByName (String name) ;

}

package com.voltor.futureleave.jpa;

public interface UserRepository extends BaseCRUDRepository< User > ({

}

package com.voltor.futureleave.localization;

public interface ILocalizedExceptionCode {
String getCode () ;

}

package com.voltor.futureleave.localization;
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/**
* Contains all localization keys used to i18n server-side-generated messages.
*/

public final class LocalizationKeys {

private LocalizationKeys () {}
public static final String DRIVER CREATED = "driver was created";
public static final String DRIVER GROUP CREATED = "driver group was created";

public static final String ACTIVITY TYPE CREATED =
"activity type was created";

public static final String SALARY VARIABLE GROUP_CREATED =
"salary variable group was created";

public static final String VEHICLE GROUP CREATED =
"vehicle group was_ created";

public static final String VEHICLE CREATED = "vehicle was created";
public static final String TRIP_CREATED = "trip was_ created";
public static final String CURRENCY CREATED = "currency was created";
public static final String DRIVER DELETED = "driver was deleted";
public static final String VEHICLE DELETED = "vehicle was deleted";
public static final String ACTIVITY TYPE DELETED = "activity type was_ deleted";

public static final String FAILED PROCESS ACTIVITY =

"failed process activity";
public static final String FAILED PROCESS DRIVER = "failed process driver";
public static final String FAILED PROCESS VEHICLE = "failed process vehicle";
public static final String FAILED PROCESS ACTIVITY TYPE =

"failed process activity type";
public static final String FAILED PROCESSING ACTIVITIES =

"failed processing activities";

public static final String IMPORT STOPPED FAILURE = "import stopped failure";
public static final String EXPORT STOPPED FAILURE = "export stopped failure";

public static final String FAILED TO CREATE ACTIVITIES FOR DRIVER =
"failed to create activities for driver";

public static final String FAILED TO CREATE ACTIVITY FROM IMPORTED ACTIVITY =
"failed to create activity from imported activity";

public static final String STARTING PROCESSING IMPORTED ACTIVITIES FOR DRIVER
"starting processing imported activities for driver";

public static final String FINISHED PROCESSING IMPORTED ACTIVITIES FOR DRIVER
= "finished processing imported activities for driver";

public static final String ACTIVITY INCORRECT ODOMETER =
"activity incorrect odometer";
public static final String ACTIVITIES PAIR INCORRECT ODOMETER =
"activities pair incorrect odometer";
public static final String ACTIVITY INCORRECT DURATION =
"activity incorrect duration";

public static final String STARTING TRIP GENERATION
"starting trip generation";

public static final String FINISHED TRIP_ GENERATION =
"finished trip generation";

public static final String STARTING AUTOMATIC POI ASSIGN =
"starting automatic poi assign";

public static final String FINISHED AUTOMATIC POI ASSIGN
"finished automatic poi assign";
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public static final String STARTING MANUAL POI ASSIGN =
"starting manual poi assign";

public static final String FINISHED MANUAL POI ASSIGN
"finished manual poi assign";

public static final String FAILED AUTOMATIC POI ASSIGN =
"failed automatic poi assign";

public static final String FAILED MANUAL POI ASSIGN =
"failed manual poi assign";

public static final String STARTING IMPORT "starting import";
public static final String FINISHED IMPORT = "finished import";
public static final String STARTING EXPORT "starting export";
public static final String FINISHED EXPORT "finished export";

public static final String STOPPING IMPORT ITERATION LIMIT EXCEEDED =
"stopping import iteration limit exceeded";

public static final String TRIP_GENERATION ERROR CODE =
"trip generation error code";

public static final String POI _ASSIGN ERROR CODE = "poi assign _error code";

public static final String ACTIVITY VALIDATION ERROR CODE =
"activity validation error code";

public static final String IMPORT ERROR CODE = "import error code";
public static final String EXPORT CODE = "export code";

public static final String DEPENDENT OBJECT CREATION ERROR CODE =
"dependent object creation error code";

public static final String DEPENDENT OBJECT DELETE ERROR CODE =
"dependent object delete error code";

public static final String NON TRIP ACTIVITY OVERLAP
="non trip activity overlap";

public static final String ACTIVITY OVERLAP ="activity overlap";

public static final String SBB PHASE2 EMPTY RESPONSE =
"sbb phase2 empty response";

/**
* Indicate error situation - when marker in response is equal to request
*/
public static final String CC_MARKER IN RESPONSE EQUAL REQUEST =
"cc marker in response equal request";

public static final String SAVED IMPORTED ACTIVITY FOR OUT OF DATE DRIVER =
"saved imported activity for out of date driver";

public static final String SAVED IMPORTED ACTIVITY FOR OUT OF DATE VEHICLE
"saved imported activity for out of date vehicle";

public static final String EASY TRACK SUCCESSFULLY DOWNLOADED FILES QUANTIT
"EasyTrackImportHandler.SuccessfullyDownloadedFilesQuantity";

public static final String EASY TRACK NO FILES TO DOWNLOAD =
"EasyTrackImportHandler.NoFilesToDownloaded";

public static final String EASY TRACK FTP ERROR =
"EasyTrackImportHandler.FTPError";

Y
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public static final String EASY TRACK FTP CONNECTION FAILURE =
"EasyTrackImportHandler.FTPConnectionFailure";

public static final String LOGICWAY SBB CALCULATION DRIVER IS ABSENT =
"LogicWaySbb.SalaryCalculation.AbsentDriver";

public static final String LOGICWAY SBB CALCULATION SALARY PERIOD IS ABSENT =
"LogicWaySbb.SalaryCalculation.AbsentSalaryPeriod";

public static final String LOGICWAY SBB CALCULATION INTERNAL ERROR =
"LogicWaySbb.SalaryCalculation.InternalError";

public static final String LOGICWAY SBB CALCULATION STOPPING CALCULATION =
"LogicWaySbb.SalaryCalculation.StoppingCalculation";

}
package com.voltor.futureleave.localization;
public class LocalizedMessage {
private String defaultDescription;
private String titleKey;
private String descriptionKey;
private List<String> detailKeys;
private Map<String, String> messageArguments;
private Map<String, String> localizedMessageArguments;
public LocalizedMessage (String defaultDescription, ILocalizedExceptionCode
titleKey) {
this.titleKey = Objects.requireNonNull (titleKey.getCode());
this.defaultDescription = Objects.requireNonNull (defaultDescription);
this.detailKeys = new ArrayList<>();
}
public String getDefaultDescription() {
return defaultDescription;
}
public void setDefaultDescription (String defaultDescription) {
this.defaultDescription = defaultDescription;
}
public String getTitleKey () {
return titleKey;
}
public void setTitleKey (String titleKey) {
this.titleKey = titleKey;
}
public String getDescriptionKey () {
return descriptionKey;
}
public void setDescriptionKey (String descriptionKey) {
this.descriptionKey = descriptionKey;
}
public List<String> getDetailKeys () {
return detailKeys;
}
public void setDetailKeys (List<String> detailKeys) {
this.detailKeys = detailKeys;
}
public Map<String, String> getMessageArguments () {
return messageArguments;
}
public void setMessageArguments (Map<String, String> messageArguments) {
this.messageArguments = messageArguments;
}
public Map<String, String> getLocalizedMessageArguments () {
return localizedMessageArguments;

}
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public void setLocalizedMessageArguments (Map<String, String>
localizedMessageArguments) {
this.localizedMessageArguments = localizedMessageArguments;
}
}

package com.voltor.futureleave.model;
public interface Archivable {
void setArchived (boolean archived);
boolean isArchived();
}
package com.voltor.futureleave.model;
public class CustomToString extends ToStringStyle {

private static final long serialVersionUID = 4447419889961907063L;
public CustomToString() {
super () ;
this.setContentStart ("[");
this.setFieldSeparator (System.lineSeparator () + " ");
this.setFieldSeparatorAtStart (true);
this.setContentEnd (System.lineSeparator () + "1");
}
@Override
protected void appendDetail (StringBuffer buffer, String fieldName, Object value)

if (value instanceof Identifiable) {
value = ((Identifiable) wvalue) .getId():;
}
buffer.append(value) ;
}
}

package com.voltor.futureleave.model;

public interface Identifiable extends PrimaryEntity<Long> {

}

package com.voltor.futureleave.model;

@Entity

@Table (name = "fl period")

public class Period extends SessionTenencyEntity implements Identifiable({
@Id
@GeneratedValue (strategy = GenerationType.IDENTITY)
private Long id;

@Column
private LocalDate startDate;

@Column

private LocalDate endDate;
@Column

private int plannedEventsCount;

@Column
private int unplannedEventsCount;

public Long getId() {
return id;

}

public void setId(Long id) {
this.id = id;

}

public LocalDate getStartDate() {
return startDate;

}
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public void setStartDate (LocalDate startDate) {
this.startDate = startDate;

}

public LocalDate getEndDate() {
return endDate;

}

public void setEndDate (LocalDate endDate) {
this.endDate = endDate;

}

public int getPlannedEventsCount () {
return plannedEventsCount;
}
public void setPlannedEventsCount (int plannedEventsCount) {
this.plannedEventsCount = plannedEventsCount;
}
public int getUnplannedEventsCount () {
return unplannedEventsCount;
}
public void setUnplannedEventsCount (int unplannedEventsCount) {
this.unplannedEventsCount = unplannedEventsCount;
}
@Override
public boolean equals( Object o ) {
if ( this == o )
return true;
if ( o == null || getClass() != o.getClass() )
return false;
Period other = (Period) o;
return Objects.equals( id, other.id );
1
@Override
public int hashCode () {
return Objects.hash( id );
}

package com.voltor.futureleave.model;
public interface PrimaryEntity<T> {

T getId();
void setId(T id);
}
package com.voltor.futureleave.model;
@Entity
@Table (name = "refresh token")
public class RefreshToken extends UserTenencyEntity implements Identifiable(
@Id
@GeneratedValue (strategy = GenerationType.IDENTITY)
private Long id;

@Column (name = "token", nullable = false, unique = true)

@NotBlank

private String token;

@Column (name = "expiring date", columnDefinition = "TIMESTAMP WITH TIME ZONE",

nullable = false)
private ZonedDateTime expiringDate;
public Long getId() {
return id;

}
public void setId(Long id) {
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this.id = id;
}

public String getToken () {
return token;

}

public void setToken (String token) {
this.token = token;

}

public ZonedDateTime getExpiringDate () {
return expiringDate;

}

public void setExpiringDate (ZonedDateTime expiringDate)

this.expiringDate = expiringDate;

}

@Override
public boolean equals( Object o ) {
if ( this == o )

return true;

if ( o == null || getClass() != o.getClass()

return false;
RefreshToken other = (RefreshToken) o;
return Objects.equals( id, other.id );
}
@Override
public int hashCode () {
return Objects.hash( id );
}

package com.voltor.futureleave.model;
public enum Role {

ROOT,
SESSION USER;

public int getId() {
return this.ordinal () ;

}

package com.voltor.futureleave.model;
@Entity
@Table (name = "fl session")

public class Session extends SessionTenencyEntity implements Identifiable {

@Id

@GeneratedValue (strategy = GenerationType.IDENTITY)

private Long id;
@Column (nullable = true)
private String name;

@Override

public Long getId() {
return id;

}

@Override

public void setId(Long id) {
this.id = id;

)
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}
public String getName () {
return name;
}
public void setName (String name) {
this.name = name;
}
@Override
public boolean equals( Object o ) {
if ( this == o )
return true;
if ( o == null || getClass() != o.getClass() )
return false;
Session other = (Session) o;
return Objects.equals( id, other.id );
}
@Override
public int hashCode () {
return Objects.hash( id );
}

package com.voltor.futureleave.model;
@MappedSuperclass
public abstract class SessionTenencyEntity extends UserTenencyEntity {

@Column (name = "session_id")

protected Long sessionId;

public Long getSessionId() {
return sessionId;

}

public void setSessionId( Long sessionId ) {
this.sessionId = sessionId;

}

package com.voltor.futureleave.model;
public enum SupportedLocale {
EN("en", Locale.ENGLISH),

NL("nl", new Locale( "nl" ) ),
DE ("de", Locale.GERMAN),
ES("es", new Locale( "es" ) );

private final String name;
private final Locale locale;
private SupportedLocale (String name, Locale locale) ({
this.name = name;
this.locale = locale;
}
@Override
public String toString() {
return this.name;
}
public static SupportedLocale getValueByName ( String name ) {
for ( SupportedLocale locale : SupportedLocale.values() ) {
if ( locale.name.equals( name ) ) {
return locale;
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}
return getDefault();

}

private static SupportedLocale getDefault () {
return NL;

}

public static String getDefaultName () {
return getDefault () .name;
}
public Locale getLocale() {
return locale;
}
}

package com.voltor.futureleave.model;

@Entity
@Table (name="f1l user", uniqueConstraints = ({
@UniqueConstraint ( columnNames = "login" )

}

)
public class User implements Identifiable(

@Id

@GeneratedValue (strategy = GenerationType.IDENTITY)
@Column (nullable = false)
private Long id;

@Column
private String email;

@Column( name="first name", nullable = false )
private String firstName;

@Column ( name="last name", nullable = false )
private String lastName;

@Column (nullable = false)
private String login;

@Column (nullable = false)
private String password;

//NOTE: we use this complex name because 'role' is reserved for our sh..t
parser!
@Enumerated (EnumType.STRING)
@Column (name = "role", nullable = false)
private Role userRole;
@Override
public Long getId() {
return id;
}
@Override
public void setId( Long id ) {
this.id = id;
}
public String getEmail () {
return email;
}
public void setEmail ( String email ) {
this.email = email;
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}

public String getFirstName () {
return firstName;

}

public void setFirstName( String firstName ) {
this.firstName = firstName;

}

public String getLastName () {
return lastName;

}

public void setLastName( String lastName ) {
this.lastName = lastName;

}

public String getLogin() {
return login;

}

public void setLogin( String login ) {
this.login = login;

}

public String getPassword() {
return password;

}

public void setPassword( String password ) {
this.password = password;

}

public Role getUserRole() {
return userRole;

}

public void setUserRole( Role userRole ) {
this.userRole = userRole;

1

@Override

public int hashCode () {
return Objects.hash( id );

}

@Override
public boolean equals( Object obj ) {
if ( this == obj )
return true;
if ( !( obj instanceof User ) )
return false;
User other = (User) obj;

return Objects.equals( id, other.id );
}
}
package com.voltor.futureleave.model;
@MappedSuperclass
public abstract class UserTenencyEntity implements Identifiable {

@ManyToOne (cascade = CascadeType.ALL, fetch = FetchType.EAGER)
protected User user;
public User getUser () {
return user;
}
public void setUser (User user) ({
this.user = user;

}

package com.voltor.futureleave.security;
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public class AuthenticatedUser extends User {
private static final long serialVersionUID = 6700782328491796936L;
private final com.voltor.futureleave.model.User user;
private final Role role;
public AuthenticatedUser( com.voltor.futureleave.model.User user, Role role,
boolean enabled, boolean accountNonExpired,
boolean credentialsNonExpired, boolean accountNonLocked,
List<GrantedAuthority> authoritylList) {
super ( user.getlLogin(), user.getPassword(), enabled, accountNonExpired,
credentialsNonExpired,
accountNonLocked, authorityList);
this.user = user;
this.role = role;

}

public com.voltor.futureleave.model.User getUser () {
return user;
}
public Role getRole() {
return role;
}
}

package com.voltor.futureleave.service;

public abstract class AbstractService<T extends Identifiable> {
protected abstract AbstractIdentifiableDao<T> getDao () ;
public Page<T> get (Pageable pageable) {
return getDao () .get (pageable, false);
}
public List<T> get () {
return getDao () .get ()
}
public List<T> get (Sort sort) {
return getDao () .get (sort, false);
}
public Page<T> get (Specification<T> filter, Pageable pageable) {
return getDao () .get (filter, pageable, false);
}
public List<T> get (Specification<T> filter) {
return getDao () .get (filter);
}
public List<T> get (Specification<T> filter, Sort sort) {
return getDao() .get (filter, sort, false);

}

public List<T> getByIlds (Collection<Long> ids) {
return getDao () .getByIds (ids) ;

}

public T getOne (Long id) {
return getDao () .getOne (id) ;

}

public T getOne (Specification<T> filter) ({
return getDao () .getOne (filter);

}

@Transactional

public T create(T entity) {
if (entity == null) {
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throw new IllegalArgumentException (format ("Can not create Null %s entity",
getEntityTypeClass () .getSimpleName ())) ;
}
beforeCreate (entity) ;
entity = getDao () .create (entity);
afterCreate (entity);
return entity;
}
/**
* Method to override when additional create logic is needed
*
* (@param entity the entity to be created
*/
protected void beforeCreate (T entity) {
}
/**
* Method to override when additional create logic is needed
*
* (@param entity the entity to be created
*/
protected void afterCreate (T entity) {
}
@Transactional
public T update( T entity ) {
return this.update( entity, false);
}
@Transactional
public T update( T entity, boolean ignorePermissions ) {
if ( entity == null ) {
throw new IllegalArgumentException( String.format( "Can not update Null %s
entity", getEntityTypeClass().getSimpleName () ) );
}
beforeUpdate ( entity );
entity = getDao () .update( entity, ignorePermissions );
afterUpdate( entity );
return entity;
}
/**
* Method to override when additional update logic is needed
*
* @param entity the entity to be updated
*/
protected void beforeUpdate (T entity) {
}
/**
* Method to override when additional update logic is needed
*
* (@param entity the entity to be updated
*/
protected void afterUpdate (T entity) {
}
@Transactional
public void delete(long id) {
this.delete(id, false);
}
@Transactional
public void delete(long id, boolean ignorePermissions) {
T entity = getDao () .getOne (id) ;
if (entity == null) {
throw new IllegalArgumentException (format ("Can not delete. Record with ID:
%d for class %s not found. ", id, getEntityTypeClass().getSimpleName()));
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}
delete (entity, ignorePermissions);
}
@Transactional
protected void delete (Specification<T> specification, boolean ignorePermissions)
{
T entity = getDao () .getOne (specification);
if (entity == null) {
throw new IllegalArgumentException (
format ("Can not delete. Record by specification for class %s not found.
", getEntityTypeClass () .getSimpleName ())
)
}
delete(entity, ignorePermissions);
}
private void delete(T entity, boolean ignorePermissions) {
beforeDelete (entity) ;
getDao () .delete(entity, ignorePermissions);
afterDelete (entity);
}
/**
* Method to override when additional deletion logic is needed
*
* @param entity the entity to be deleted
*/
protected void beforeDelete(T entity) {
}
/**
* Method to override when additional delete logic is needed
*
* @param entity the entity to be deleted
*/
protected void afterDelete (T entity) {
}
private Class<T> getEntityTypeClass () {
@SuppressWarnings ("unchecked")
Class<T>[] classes = (Class<T>[])
GenericTypeResolver.resolveTypeArguments (getClass (), AbstractService.class);
return classes([0];
}
public boolean editingIsAllowed (T entity) {
return getDao () .isEditAllowed (entity);
}
}
package com.voltor.futureleave.service;
public abstract class AbstractUserTenencyService<T extends UserTenencyEntity>
extends AbstractService<T> ({
@Autowired
private AuthenticatedUserService userAuthorizationService;
@Autowired
private UserService userService;

@Override
protected void beforeCreate( T entity ) {
entity.setUser ( userService.getOne (
userAuthorizationService.getCurrentUserId() ) );
super.beforeCreate ( entity );

}

112



package com.voltor.futureleave.service.ai;

@Component

public class Trainer {
private static Logger log = LoggerFactory.getLogger (Trainer.class);
private final static String MODEL PATH = "model.json";
DateTimeFormatter formatter = DateTimeFormatter.ofPattern ("yyyy-MM-dd

HH:mm:ss") ;

private double MAX VALUE = 100;
private int NUM OUTPUTS = 10;
private int PART = (int) (MAX VALUE / NUM OUTPUTS) ;

public void learnBase() throws Exception ({
String csvFilePath = "data-y-lw.csv";
URL resource = getClass () .getClassLoader () .getResource (csvFilePath)

// Read all rows at once

List<String[]> rows = reader.readAll();

// Convert each row to a Person object
List<Period> persons = mapRowsToPersons (rows) ;
learn (persons) ;

}

private List<Period> mapRowsToPersons (List<String[]> rows) {

// Assuming the CSV structure is: name,age,email

// You may need to adapt this part based on your CSV structure

return rows.stream().skip(1l) // Skip the header row if it exists

.map (row -> {

Period s = new Period();
Integer total = Integer.valueOf (row[0]);
Integer unplanned = Integer.valueOf (row[1l]):;
s.setPlannedEventsCount (total - unplanned);
s.setUnplannedEventsCount (unplanned) ;

s.setStartDate (LocalDateTime.parse (row[2], formatter) .toLocalDate());
s.setEndDate (LocalDateTime.parse (row[3], formatter) .toLocalDate());

return s;
}) .toList () ;
}

public void learn(List<Period> dataToLearn) throws Exception {
List<INDArray> inputList = new ArrayList<>();
List<INDArray> outputList = new ArrayList<>();
for (Period period : dataToLearn) {
inputList.add( periodToLearn (period) );

outputList.add( Nd4j.create( toBinary( period.getUnplannedEventsCount ()

}

// BamaeMmo mapamMeTpr Mepexi

int numInput = 3; // KinbpkicTb BximHux 3HaueHb
int numOutput = NUM OUTPUTS; // KimbkicTe BMXiIHUX 3HaueHb
int numHidden = 15; // KinbkicTb NpPMXOBaHMX HEMPOHIB

INDArray input = Nd4j.vstack(inputlList.toArray(new INDArray[0])
INDArray labels = Nd4j.vstack(outputList.toArray(new INDArray[0

System.out.println("Build model....");
// Fit the model
MultilLayerNetwork model = null;

’

try (CSVReader reader = new CSVReader (new FileReader (resource.getFile())))

)
]

)) s

{
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boolean exists = isNetwork();
if (exists) {
model = loadMultilayerNetwork() ;
} else {
model = createConfig( numInput, numOutput, numHidden) ;

}

model.init ();

model.setlListeners (new ScorelterationListener (100));

SplitTestAndTrain testAndTrain = new DataSet (input,
labels) .splitTestAndTrain (0.99);

DataSet trainingData = testAndTrain.getTrain();
DataSet testData = trainingData;

DataNormalization normalizer = new NormalizerStandardize():;
normalizer.fit (trainingData) ;
normalizer.transform(trainingData) ;
normalizer.transform(testData);

for (int 1 = 0; 1 < 10000; i++) {
model.fit (trainingData.getFeatures (), trainingData.getLabels());

}

ModelSerializer.writeModel (model, MODEL PATH, true);

// Evaluate the model on the test set

Evaluation eval = new Evaluation();

INDArray output = model.output (testData.getFeatures()):;
eval.eval (testData.getLabels (), output);
log.info(eval.stats());

}

public boolean isNetwork() {

return

}

new File (MODEL PATH) .exists();

public MultilayerNetwork createConfig(int numInputs, int numOutputs, int
numHiddenUnits) {
// CreOopoeMO kOHbITypalin Mepexi
NeuralNetConfiguration.ListBuilder builder = new
NeuralNetConfiguration.Builder ()

Denselayer

Denselayer

Denselayer

Denselayer

.seed (123)
.updater (new org.nd4j.linalg.learning.config.Adam(0.00001))
.activation (Activation.TANH)
.weightInit (WeightInit.XAVIER)
.12 (le-4)
.list ()
.layer (new Denselayer.Builder () .nIn (numInputs) .nOut (numInputs*2)
build())
.layer (new
.Builder () .nIn (numInputs*2) .nOut (numOutputs*2)
.activation (Activation.CUBE)
build())
.layer (new
.Builder () .nIn (numOutputs*2) .nOut (numOutputs*2)
.build())
.layer (new
.Builder () .nIn (numOutputs*2) .nOut (numOutputs*2)
.build())
.layer (new
.Builder () .nIn (numOutputs*2) .nOut (numOutputs*2)
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.build())
.layer (new
Denselayer.Builder () .nIn (numOutputs*2) .nOut (numOutputs*2)
.build())
.layer ( new
OutputlLayer.Builder (LossFunctions.LossFunction.NEGATIVELOGLIKELIHOOD)
.activation (Activation.SOFTMAX) //Override the global TANH

activation with softmax for this layer
.nIn (numOutputs*2) .nOut (numOutputs) .build());

return new MultilayerNetwork (builder.build());
}

private MultilayerNetwork loadMultilayerNetwork() {

try {
return ModelSerializer.restoreMultiLayerNetwork (MODEL PATH, true);

} catch (IOException e) {
log.error (" getForecast error", e);

}

return null;

}
public int getPredict( Period period ) {
MultilLayerNetwork layerNetwork = loadMultilayerNetwork() ;
if (layerNetwork==null) {
return -1;

}

INDArray input = periodTolearn (period) ;

INDArray inputMatrix = input.reshape(l, input.length());

int[] result = layerNetwork.predict( inputMatrix );
return result[0]*PART;
}

private static double getValueFromDate ( LocalDate date ) {

return (double) buildBase (date);
}

private static double buildBase( LocalDate date ) {

return (double) date.getDayOfYear() -
}

public INDArray periodTolLearn( Period period ) {

return Nd4j.create( new double[] { period.getPlannedEventsCount() ,
getValueFromDate ( period.getStartDate() ),
getValueFromDate ( period.getEndDate () ) } ),

}

public void removeNetwork () {
File file = new File (MODEL PATH);
if( file.delete() ) {
System.out.println ("Network deleted successfully");
}
}

public double[] toBinary( int num ) {

double[] result = new double[ NUM OUTPUTS ];// { num/MAX VALUE};
int index = num/PART;
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index = index >= NUM OUTPUTS ? (int) NUM OUTPUTS - 1 : index;
result [index] = 1;

return result;

package com.voltor.futureleave.service;
@Service
public class AuthenticatedUserService {

public boolean isRoot () {
return Role.ROOT.equals( getCurrentAuthUser () .getRole() );
}
public boolean isSupport () {
return Role.SESSION USER.equals( getCurrentAuthUser () .getRole() );
}

public User getCurrentUser () {
return getCurrentAuthUser () .getUser ()
}

public Long getCurrentUserId() {
return getCurrentUser () .getId();
}

private AuthenticatedUser getCurrentAuthUser () throws NoCurrentUserException {

final Authentication authentication =
SecurityContextHolder.getContext () .getAuthentication () ;
if (authentication == null) {
throw new NoCurrentUserException () ;
}
if (! (authentication.getPrincipal () instanceof AuthenticatedUser)) {
throw new NoCurrentUserException();

}

final AuthenticatedUser authenticatedUser = (AuthenticatedUser)
authentication.getPrincipal () ;
if (authenticatedUser == null ) {

throw new NoCurrentUserException() ;

}

return authenticatedUser;

public void authenticateUser (UserDetails userDetails) {

UsernamePasswordAuthenticationToken authentication =
new UsernamePasswordAuthenticationToken (userDetails,
userDetails.getUsername () ) ;

authenticateUser (authentication);

}

public void authenticateUser (Authentication authentication) {
SecurityContextHolder.getContext () .setAuthentication (authentication);

}

public static UserAlreadyExistsException buildUserAlreadyExistsException(String

emailAddress) {
final String defaultErrorMessage = String.format ("User with email address
already exists.", emailAddress);
final Map<String, String> messageArguments = new HashMap<>();
messageArguments.put ("email", emailAddress);

(%s)
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final LocalizedMessage message = new LocalizedMessage (defaultErrorMessage,
LocalizedExceptionCode.USER EXISTS EXCEPTION) ;
message.setMessageArguments (messageArguments) ;
return new UserAlreadyExistsException (message) ;
}
public static RetrievalNotAllowedException buildRetrievalNotAllowedException (
Class<?> entityClass, LocalizedMessage... details) {
final String defaultErrorMessage = String.format ("Current user is not allowed
to retrieve $%s.",
entityClass.getSimpleName ()) ;
final Map<String, String> localizedArguments = new HashMap<>();
localizedArguments.put ("entity", entityClass.getSimpleName () .toUpperCase());
final LocalizedMessage message = new LocalizedMessage (defaultErrorMessage,
LocalizedExceptionCode.RETRIEVAL NOT ALLOWED EXCEPTION MESSAGE) ;
message.setLocalizedMessageArguments (localizedArguments) ;
return new RetrievalNotAllowedException (message, details == null ? null
Arrays.aslList (details));
}
public static ConstraintValidationException
buildConstraintValidationExceptionMissingRequiredField (
Class<?> entityClass, String fieldName, LocalizedMessage... details) {
final String defaultErrorMessage = String.format ("[%s] field is mandatory for
%$s.", fieldName,
entityClass.getSimpleName () ) ;
final Map<String, String> messageArguments = new HashMap<>();
messageArguments.put ("fieldName", fieldName) ;
final Map<String, String> localizedArguments = new HashMap<>();
localizedArguments.put ("entity", entityClass.getSimpleName () .toUpperCase());
final LocalizedMessage message = new LocalizedMessage (defaultErrorMessage,

LocalizedExceptionCode.CONSTRAINT VALIDATION EXCEPTION MISSING REQUIRED FIELD);
message.setLocalizedMessageArguments (localizedArguments) ;
message.setMessageArguments (messageArguments) ;
return new ConstraintValidationException (message) ;

}
public static String getEntityNameOrId(Identifiable entity) {
Method m = ReflectionUtils.findMethod (entity.getClass (), "getName");

if (m != null) {
return (String) ReflectionUtils.invokeMethod (m, entity);
} else {
return entity.getId() == null ? "-" : entity.getId().toString();

}
}

package com.voltor.futureleave.service;
@Service
public class PeriodService extends AbstractUserTenencyService<Period> {
private final PeriodDao periodDao;
QAutowired
public PeriodService (PeriodDao periodDao)
this.periodDao = periodDao;
}
@Override
protected AbstractIdentifiableDao<Period> getDao () {
return periodDao;

}

package com.voltor.futureleave.service;
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@Service
public class RefreshTokenService extends AbstractUserTenencyService<RefreshToken>
{

@Autowired

private RefreshTokenDao refreshTokenDao;

@Override
protected AbstractIdentifiableDao<RefreshToken> getDao () {
return refreshTokenDao;
}
public RefreshToken create( String token, ZonedDateTime expiringDate ) {
RefreshToken refreshToken = new RefreshToken () ;
refreshToken.setToken ( token );
refreshToken.setExpiringDate ( expiringDate );
return super.create( refreshToken );

public User getTokenData (String refreshToken) {
RefreshToken token = getOne (new EqualSpecification<>("token", refreshToken));
if (token == null) {
throw new RefreshTokenNotFoundException () ;
}
delete( token.getId() );
return token.getUser():;
}
public void delete(String refreshToken) ({
delete (new EqualSpecification<>("token", refreshToken), true);

}

package com.voltor.futureleave.service;

@Service
public class SessionService extends AbstractService<Session> {
private final SessionDao sessionDao;
@Autowired
public SessionService (SessionDao sessionDao) {
this.sessionDao = sessionDao;
}
@Override
protected AbstractIdentifiableDao<Session> getDao () {
return sessionDao;

}

public Session getCurrentSession() {
return sessionDao.get () .iterator () .next();
}
@Override
public void delete(long id, boolean ignorePermissions) {
String msg = "Removing session is not allowed";
throw new ActionNotAllowedException (new LocalizedMessage (msg,
LocalizedExceptionCode. REMOVAL NOT ALLOWED EXCEPTION MESSAGE)) ;
}
}
package com.voltor.futureleave.service;
@Service
public class UserService extends AbstractService< User > {

@Autowired private UserDao dao;
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@Autowired private PasswordEncoder encoder;

@Override

protected AbstractIdentifiableDao< User > getDao() {
return dao;

}

public User createOrUpdate( User user ) {
if( user.getId() == null ) {
return create( user );
}
return update( user );

}

@Override
protected void beforeCreate (User entity) {
entity.setPassword( encoder.encode( entity.getPassword() ) );

}

@Override

protected void beforeUpdate (User entity)
User oldEntity = dao.getOneArchived( entity.getId(), true );
if( 'oldEntity.getPassword () .equals( entity.getPassword() ) ) {

entity.setPassword( encoder.encode( entity.getPassword() ) );
}
}
public boolean isLoginUnique( User user ) {
Specification< User > idFilter = new NotEqualSpecification<>( "id",
user.getId() );
Specification< User > loginFilter = new EqualSpecification<>( "login",
user.getLogin () );
return !getDao () .existsIncludingArchived( loginFilter.and( idFilter ), true );

}

public User findByLogin( String login ) {
Specification< User > specification = new EqualSpecification<>( "login", login
)
return dao.getOne ( specification );

}

package com.voltor.futureleave.api.vl.controller;

public abstract class AbstractCRUDControllerTest<
Entity extends Identifiable,
Request extends AbstractRequest< Entity >,
Response extends AbstractResponse>
extends SpringBasedControllerTest ({
protected static final Logger LOGGER = LoggerFactory.getLogger (
AbstractCRUDControllerTest.class );
protected ResultCaptor< Entity > resultCaptor;

@BeforeEach
public void setup () {
resultCaptor = new ResultCaptor<>();

}

@Test
public void testItemCreation () throws Exception {
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mockServiceCreateOrUpdateMethod ( resultCaptor, whenCreatelInService( any(
getEntityClass() ) ) )

ResultActions resultAction = mvc.perform( post( getControllerPath() )
.content ( getJson( getNewRequestBean() ) )
.contentType ( MediaType.APPLICATION JSON )
.accept ( MediaType.APPLICATION JSON ) )
.andExpect ( status () .isCreated() );

assertNotNull ( resultCaptor.getResult() );

Response expectedResponse = convertToResponse( resultCaptor.getResult() );
resultAction.andExpect ( content () .json( getdson( expectedResponse ) ) );

}

protected <T> void mockServiceCreateOrUpdateMethod( ResultCaptor< Entity >
resultCaptor, OngoingStubbing<T> ongoingStubbing) {
ongoingStubbing.thenAnswer ( invocation -> {
Entity entity = invocation.getArgument( 0, getEntityClass() );
entity.setId( getRandomId() );
resultCaptor.setResult (entity);
return entity;});

}

@Test
public void testItemCreationOptionalFields () throws Exception {
String path = getControllerPath();
mockServiceCreateOrUpdateMethod ( resultCaptor, whenCreateInService( any(
getEntityClass () ) ) ):
getCreateOptionalFieldsTestParameters () .forEach( ( requestedMap, valueProvider
) —> doOptionalFieldsCreationTest ( path, requestedMap, valueProvider ) );

}

private void doOptionalFieldsCreationTest( String path,

Consumer< Request > setter, Pair< Function< Entity, Object >, Function<
Entity, Object > > valueProvider ) {

Entity entity = getNewEntity();
Request request = convertToRequest ( entity );
setter.accept ( request );

try {
mvc.perform( post( path, entity.getId() )
.contentType ( MediaType.APPLICATION JSON )
.content ( getJson( request ) ) )
.andExpect ( status () .is2xxSuccessful () );
} catch( Exception e ) {

LOGGER.error ( "Failed OptionalFieldsCreation test because of an exception",
e )

fail();
}

Entity result = resultCaptor.getResult();
assertEquals ( valueProvider.getRight () .apply( result ),
valueProvider.getLeft () .apply( result ) );
}

@Test
public void testItemUpdating() throws Exception {
Entity entity = getNewEntity (),

Entity entityWithNewValues = getNewEntity () ;
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entityWithNewValues.setId( entity.getId() );

Request request = convertToRequest ( entityWithNewValues );

List< Function< Entity, Object > > valuesGetters = getValueToBReUpdated (
request );

mockServiceGetEntity( entity );

mockServiceCreateOrUpdateMethod ( resultCaptor, whenUpdateInService( any (
getEntityClass() ) ) );

ResultActions resultAction = mvc.perform( put( getControllerPath() + "/{id}",
entity.getId() )

.contentType ( MediaType.APPLICATION JSON )
.content ( getJson( request ) ) )
.andExpect ( status () .isOk() );

Entity updatedEntity = resultCaptor.getResult();

Response expectedResponse = convertToResponse ( updatedEntity );
resultAction.andExpect ( content () .json( getdson( expectedResponse ) ) );

for ( Function< Entity, Object > getter : valuesGetters ) {

assertEquals ( getter.apply( entityWithNewValues ), getter.apply(
updatedEntity ) );

}
}

@Test

public void testPatching() throws Exception {
String path = getControllerPath() + "/{id}";
getPatchValuesTestParameters () .forEach( ( requestedMap, valueProvider ) ->

doPatchTest ( path, requestedMap, valueProvider ) );
}

private void doPatchTest ( String path, Map< String, Object > requestedMap,

Pair<
Function< Entity, Object >, Object > valueProvider ) {

Entity entity = getNewEntity (),

mockServiceGetEntity( entity );

mockServiceCreateOrUpdateMethod ( resultCaptor, whenUpdatelInService( any(
getEntityClass () ) ) ):

try {
mvc.perform( patch( path, entity.getId() )
.contentType ( MediaType.APPLICATION JSON )
.content ( getJson( requestedMap ) ) )
.andExpect ( status () .isOk () );

} catch( Exception e ) {
LOGGER.error ( "Failed patch test because of an exception", e );
fail();

}
Entity updatedEntity = resultCaptor.getResult();

assertEquals ( valueProvider.getRight (), valueProvider.getLeft () .apply (
updatedEntity ) );

}

@Test
public void testPatchingExceptions () throws Exception {
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String path = getControllerPath() + "/{id}";
getPatchExceptionsValuesTestParameters () .forEach( ( requestedMap,
reasonMessage ) —-> doPatchExceptionTest ( path, requestedMap, reasonMessage ) );

}

private void doPatchExceptionTest ( String path, Map< String, Supplier< Object >
> requestedMap, String reasonMessage ) {
Entity entity = getNewEntity();
mockServiceGetEntity( entity );

Map< String, Object > queryMap = new HashMap<>();

for( Entry< String, Supplier< Object > > entry : requestedMap.entrySet() ) {
queryMap.put ( entry.getKey(), entry.getValue().get() );

}

try {

mvc.perform( patch( path, entity.getId() )
.contentType ( MediaType.APPLICATION JSON )
.content ( getJson( queryMap ) ) )

.andExpect ( status () .is4xxClientError() )
.andExpect ( jsonPath( "$.title.defaultDescription” ).value( reasonMessage
) )
} catch( Exception e ) {
LOGGER.error ( "Failed patch test because of an exception", e );
fail();

}

@Test

public void testSuccessOnFindById() throws Exception {
Entity entity = getNewEntity();
mockServiceGetEntity( entity );

Response expectedResponse = convertToResponse( entity );
mvc.perform( get( getControllerPath() + "/{id}", entity.getId() )
.accept ( MediaType.APPLICATION JSON ) )
.andDo ( MockMvcResultHandlers.print () )
.andExpect ( status () .isOk() )
.andExpect ( content () .json( getJson( expectedResponse ) ) );
}
@Test
public void testNotFoundOnFindById() throws Exception {
Long missingId = 10000L;
when ( getService () .getOne ( anyLong() ) ).thenReturn( null );
ObjectNotFoundException notFoundException = LocalizedExceptionUtil
.buildObjectNotFoundException ( getEntityClass (), missingId);
mvc.perform( get( getControllerPath() + "/{id}", missingId )
.accept ( MediaType.APPLICATION JSON ) )
.andExpect ( status () .isNotFound() )
.andExpect ( jsonPath( "$.status" ) .value ("NOT FOUND"))
.andExpect ( jsonPath( "$.title.defaultDescription" )
.value ( notFoundException.getLocalizedMessage () )

o~~~ —~

) ;
}

@Test
public void testCreatingWithWrongParameter () {
whenCreateInService ( any( getEntityClass() ) ).thenAnswer( invocation -> {
Entity entity = spy( invocation.getArgument( 0, getEntityClass() ) );
when ( entity.getId() ).thenReturn( getRandomId() );
return entity;
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1)

getCreateWithWrongValuesTestParameters () .forEach( this
doCreatingWithWrongValuesTest );
}

protected void doCreatingWithWrongValuesTest ( Consumer< Request >
missingValueSetter, String exceptionMessage ) {
Request request = getNewRequestBean();
missingValueSetter.accept ( request );

try {
mvc.perform( post( getControllerPath() )
.contentType ( MediaType.APPLICATION JSON )
.content ( getJson( request ) ) )

.andExpect ( status() .is4xxClientError () )
.andExpect ( jsonPath( "$.title.defaultDescription”™ ) .value (
exceptionMessage ) );

} catch( Exception e ) {
LOGGER.error ( "Failed creation test because of an exception", e );
fail();

}

protected void testServiceExceptionDuringCreation( LocalizedException
describedServiceException ) {
whenCreateInService( any( getEntityClass() ) ).thenThrow (
describedServiceException );
doCreatingWithWrongValuesTest ( request -> {},
describedServiceException.getMessage () );

}

@Test
public void testUpdatingWithMissingParameter () {
getUpdateWithWrongValuesTestParameters () . forkEach( this
doUpdatingWithMissingValuesTest );
}

protected void doUpdatingWithMissingValuesTest ( Consumer< Request >
missingValueSetter, String exceptionMessage ) {
Entity entity = getNewEntity();
Request request = convertToRequest ( entity );
missingValueSetter.accept ( request );

mockServiceGetEntity( entity );

try {
mvc.perform( put( getControllerPath() + "/{id}", entity.getId() )
.contentType ( MediaType.APPLICATION JSON )
.content ( getJson( request ) ) )

.andExpect ( status() .is4xxClientError () )
.andExpect ( jsonPath( "$.title.defaultDescription™ ) .value (
exceptionMessage ) );

} catch( Exception e ) {

LOGGER.error ( "Failed updating test because of an exception", e );

fail();
}

@Test
public void testFindAll () throws Exception {
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List< Entity > entities = new LinkedList<>( Arrays.asList( getNewEntity(),
getNewEntity () ) );
Page< Entity > page = mockPage( entities );

when ( getService() .get( any (), any(Pageable.class) ) ).thenReturn (page):;

List< Response > expectedResponse = entities.stream() .map( this
convertToResponse ).collect( Collectors.tolList () );

PageResponse< Response > expectedResponses = new
PageResponse<> (expectedResponse, page.getTotalElements (), page.getNumber (),
page.getSize());
mvc.perform( get( getControllerPath() )
.accept ( MediaType.APPLICATION JSON VALUE ) )
.andExpect ( status () .isOk() )
.andExpect ( content () .json( getJson( expectedResponses ) ) );

}

@Test
public void testDefaultPageValuesForFindAll () throws Exception ({
Page< Entity > page = getMockedServicePage () ;
when ( getService() .get( any(), any(Pageable.class) ) ).thenReturn( page );
mvc.perform(get ( getControllerPath())
.accept (MediaType.APPLICATION JSON_ VALUE)
.param("index", "1"))
.andExpect (status () .is0k()) ;
assertEquals( 25, getlLastPageRequest () .getPageSize());
}
@Test
public void testCustomPageValuesForFindAll () throws Exception {
Page< Entity > page = getMockedServicePage () ;
when ( getService() .get( any(), any(Pageable.class) ) ).thenReturn( page );
mvc.perform(get ( getControllerPath())
.accept (MediaType .APPLICATION JSON_ VALUE)
.param("index", "8")
.param("size"™, "52"))
.andExpect (status () .is0k()) ;
Pageable lastPageRequest = getLastPageRequest();
assertEquals( 52, lastPageRequest.getPageSize());
assertEquals( 8, lastPageRequest.getPageNumber ());
}

@Test
public void testPageSizeValidationForFindAll () throws Exception {
mvc.perform( get ( getControllerPath() )
.param( "size", "101" )
.accept ( MediaType.APPLICATION JSON VALUE ) )
.andExpect ( status() .is4xxClientError () )
.andExpect ( jsonPath( "S$.title.defaultDescription" ).value( "Validation
failed, Page size must be between 1 and 100 inclusive" ) );

mvc.perform( get( getControllerPath() )
.param( "size", "-1" )
.accept ( MediaType.APPLICATION JSON VALUE ) )
.andExpect ( status() .is4xxClientError () )
.andExpect ( jsonPath( "$.title.defaultDescription" ).value( "Validation
failed, Page size must be between 1 and 100 inclusive" ) );

}

@Test
public void testPagelndexValidationForFindAll () throws Exception {
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mvc.perform( get( getControllerPath() )
.param( "index", "-1" )
.accept ( MediaType.APPLICATION JSON VALUE ) )
.andExpect ( status() .is4xxClientError () )
.andExpect ( JjsonPath( "S$.title.defaultDescription" ) .value( "Validation
failed, Page index must have a positive or zero value" ) );
}
@Test
public void findAllSortingTest () {
Page< Entity > page = getMockedServicePage ()
when ( getService() .get( any(), any(Pageable.class) ) ).thenReturn (page);
Map< List< String >, Sort > sortingTestParameters =
getSortingTestParameters () ;
sortingTestParameters.forkEach( this :: doSortingTest );
}
protected void doSortingTest ( List< String > sortingValues, Sort expectedResult

) A
MockHttpServletRequestBuilder mockHttpServletRequestBuilder = get (

getControllerPath () );
sortingValues.forEach( sortingValue -> mockHttpServletRequestBuilder.param (
"sort", sortingValue ) );
try {
mvc.perform( mockHttpServletRequestBuilder )
.andExpect ( status () .isOk() );
} catch( Exception e ) {
LOGGER.error ( "Failed sorting test because of an exception", e );
fail();
}
assertEquals ( expectedResult, getlLastPageRequest () .getSort() );
}
@Test

public void testFilteringForFindAll () {
Page< Entity > page = getMockedServicePage () ;
when ( getService () .get( any (), any(Pageable.class) ) ).thenReturn( page );
Map< List< String >, List< SearchCriteria > > filteringTestParameters =
getFilteringTestParameters () ;
filteringTestParameters.forEach( this :: doFilterTest );

}

@SuppressWarnings ("unchecked")
protected void doFilterTest( List< String > filteringValues, List<
SearchCriteria > expectedSearchCriterias ) {
MockHttpServletRequestBuilder mockHttpServletRequestBuilder = get (
getControllerPath() );
filteringValues.forEach( filteringValue ->
mockHttpServletRequestBuilder.param( "search", filteringValue ) );
ArrayList< SearchCriteria > listClassObjsct = new ArrayList<>();
ArgumentCaptor< List< SearchCriteria > > createriasCaptor =
ArgumentCaptor.forClass( listClassObjsct.getClass() );
try {
mvc.perform( mockHttpServletRequestBuilder )
.andExpect ( status () .isOk() );
} catch( Exception e ) {
LOGGER.error ( "Failed filtering test because of an exception", e );
fail();
}
verify( getSpecificationsBuilder (), atLeastOnce() ) .buildSpecification/(
createriasCaptor.capture() );
Specification< Entity > specification = getLastCalledSpecification();
assertNotNull ( specification, expectedSearchCriterias.toString() );
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assertEquals ( expectedSearchCriterias, createriasCaptor.getvValue() );

}

@Test
public void findAllFilteringWrongValueTest () throws Exception {

Page< Entity > page = getMockedServicePage () ;
when ( getService() .get( any(), any(Pageable.class) ) ).thenReturn( page );
mvc.perform( get( getControllerPath() )
.param( "search", "bla bla" ) )
.andExpect ( status () .isOk() );
assertNull ( getLastCalledSpecification() );
}
@Test
public void testDelete() throws Exception {
Entity entity = getNewEntity();

mockServiceGetEntity( entity );

mvc.perform( delete( getControllerPath() + "/{id}", entity.getId() ) )
.andExpect ( status () .isNoContent () );
verify( getService(), times( 1 ) ).delete( eg( entity.getId() ) );

}

@Test

public void testCanNotDelete () throws Exception {
Entity entity = getNewEntity();

mockServiceGetEntity( entity );

Mockito.doThrow (RemovalNotAllowedException.class) .when (getService ()) .delete(
entity.getId() );
mvc.perform( delete( getControllerPath() + "/{id}", entity.getId() ) ) .andDo (

MockMvcResultHandlers.print () )
.andExpect ( status () .isNotAcceptable() );

}
@Test
public void testCanNotUpdate () throws Exception {
Entity entity = getNewEntity();
Request request = convertToRequest ( entity );
mockServiceGetEntity( entity );
whenUpdateInService( any( getEntityClass () ) ).thenThrow (
UpdateNotAllowedException.class );
mvc.perform( put( getControllerPath() + "/{id}", entity.getId() )
.contentType ( MediaType.APPLICATION JSON )
.content ( getJson( request ) ) )
.andExpect ( status () .isMethodNotAllowed () );

}

protected OngoingStubbing< Entity > whenCreateInService( Entity entity ) {
return when ( getService() .create( entity ) );

}

protected OngoingStubbing< Entity > whenUpdateInService( Entity entity ) {
return when ( getService() .update( entity ) );

}

protected void mockServiceGetEntity( Entity entity ) {
when ( getService () .getOne( entity.getId() ) ).thenReturn( entity );

}

protected abstract Class< Entity > getEntityClass();
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protected abstract AbstractService< Entity > getService();

protected abstract Entity getNewEntity();

protected abstract Request getNewRequestBean() ;

protected abstract Map< List< String >, Sort> getSortingTestParameters();

/* TODO: Is the parameter needed here? */
protected abstract List< Function< Entity, Object > > getValueToBeUpdated (

Request request );

protected abstract Map< List< String >, List< SearchCriteria > >

getFilteringTestParameters() ;

protected abstract EntityFilterSpecificationsBuilder<Entity>

getSpecificationsBuilder () ;

>y

protected abstract HashMap< Consumer< Request >, Pair< Function< Entity, Object

Function< Entity, Object > > > getCreateOptionalFieldsTestParameters();

protected abstract Map< Map< String, Supplier< Object > >, String >

getPatchExceptionsValuesTestParameters () ;

protected abstract Map< Map< String, Object >, Pair< Function< Entity, Object >,
Object > > getPatchValuesTestParameters();

protected abstract Request convertToRequest( Entity entity );
protected abstract Response convertToResponse( Entity entity );

protected abstract Map< Consumer< Request >, String >

getCreateWithWrongValuesTestParameters () ;

protected Map< Consumer< Request >, String >

getUpdateWithWrongValuesTestParameters () {

return getCreateWithWrongValuesTestParameters() ;

}

protected abstract String getControllerPath();

protected String getControllerImportPath () {
return getControllerPath() + "/import";

}

protected Pageable getlLastPageRequest () {

ArgumentCaptor< Pageable > captor = ArgumentCaptor.forClass (Pageable.class);

verify( getService(), atLeastOnce() ).get( any(), captor.capture() ) ;
return captor.getValue();

}

@SuppressWarnings ("unchecked")
protected Specification< Entity > getLastCalledSpecification() {
ArgumentCaptor< Specification< Entity > > captor = ArgumentCaptor.forClass(

Specification.class );

verify( getService (), atLeastOnce() ).get( captor.capture(), any(

Pageable.class ) );

return captor.getValue();

}

protected Entity getLastCreatedEntity() {

’
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ArgumentCaptor< Entity > captor = ArgumentCaptor.forClass( getEntityClass()

whenCreateInService ( captor.capture() );
return captor.getValue();

}

protected Entity getLastUpdatedEntity() {

ArgumentCaptor< Entity > captor = ArgumentCaptor.forClass( getEntityClass ()

whenUpdateInService ( captor.capture() );
return captor.getValue();

}

private Page< Entity > getMockedServicePage () {
return mockPage ( new ArrayList<>() );

}

@SuppressWarnings ("unchecked")
private Page< Entity > mockPage( List< Entity > entities ) {
Page< Entity > page = mock (Page.class);

when ( page.getContent ()) .thenReturn(entities);

when ( page.getTotalElements () ).thenReturn( 765L );

when ( page.getNumber () ).thenReturn( 1 );

when ( page.getSize() ).thenReturn( 5 );

when ( page.iterator () ).thenReturn( entities.iterator() );

when ( getService () .get( any (), any(Pageable.class) ) ).thenReturn (page):;

return page;

protected Long getRandomId() {
return ThreadLocalRandom.current () .nextLong( Long.MAX VALUE - 1 );

}

package com.voltor.futureleave.api.vl.controller.authentication;

@WebMvcTest ( AuthenticationController.class )
@ActiveProfiles (profiles = { "develop" })
@Import ( SpringSecurityConfig.class )
public class AuthenticationControllerTest {
private static final String API _URL = AuthenticationController.API URL;
private HttpMessageConverter< Object > mappingJackson2HttpMessageConverter;
@MockBean
private JwtService jwtService;
@MockBean
private AuthenticationManager authenticationManager;
@MockBean
private UserDetailsServiceImpl userDetailsService;
@MockBean
private RefreshTokenService refreshTokenService;
@MockBean
private AuthenticatedUserService userAuthorizationService;
@Autowired
private AuthenticationController authenticationController;
protected MockMvc mvc;
@Autowired
protected void setConverters( HttpMessageConverter< Object >[] converters )
this.mappingJackson2HttpMessageConverter = Stream.of ( converters )
.filter( hmc -> hmc instanceof MappingJackson2HttpMessageConverter
) .findAny () .get ();
}
@BeforeEach

)

) ;
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public void setup() {
this.mvc = MockMvcBuilders.standaloneSetup ( authenticationController )

.setControllerAdvice ( new ExceptionsHandler () ) .build();
}
@Test
public void loginWithWrongCredentialsTest () throws Exception {
given ( authenticationManager.authenticate( any() ) ).willThrow (

BadCredentialsException.class );
this.mvc.perform( post( API_URL + "/login" )
.contentType ( MediaType.APPLICATION JSON )
.accept ( MediaType.APPLICATION JSON )
.content ( "{\"clientId\": \"gebruiker\", \"clientSecret\":
\"wachtwoord\"}" ) )
.andExpect ( status () .isUnauthorized() );

}

@Test
public void authenticationProcessTest () throws Exception ({
Authentication authentication = new UsernamePasswordAuthenticationToken (
"gebruiker", "wachtwoord");
given ( authenticationManager.authenticate( any() ) ).willReturn (
authentication );

this.mvc.perform( post( API_URL + "/login" )
.contentType ( MediaType.APPLICATION JSON )
.accept ( MediaType.APPLICATION JSON )
.content ( "{\"clientId\": \"gebruiker\", \"clientSecret\":
\"wachtwoord\"}" ) )

.andExpect ( status () .isOk () );
verify( authenticationManager, times( 1 ) ).authenticate( authentication );
verify( userAuthorizationService, times( 1 ) ).authenticateUser (

authentication );
}
@Test
public void shouldReturnToken () throws Exception {
AuthenticatedUser authenticatedUser =
AuthenticatedUserBuilder.start () .build();
given( authenticationManager.authenticate( any() ) )
.willReturn( new UsernamePasswordAuthenticationToken (
authenticatedUser.getUsername (), "bla" ) );
AuthenticationResponse response = mockAuthenticationResponse();
this.mvc.perform( post( API URL + "/login" )
.contentType ( MediaType.APPLICATION JSON )
.accept ( MediaType.APPLICATION JSON )
.content ( "{\"clientId\": \"gebruiker\", \"clientSecret\":
\"wachtwoord\"}" ) )
.andExpect ( status () .is0k() )
.andExpect ( content () .json( getJson( response ) ) );
}
@Test
public void shouldRefreshToken () throws Exception {
String refreshToken = "t635670otyj&&&&keneshterstan”;
User user = UserBuilder.start () .build();
when ( refreshTokenService.getTokenData ( "someToken" ) ).thenReturn( user );
List< GrantedAuthority > authoritylList = new ArrayList<>();
authorityList.add( new SimpleGrantedAuthority( "ROLE SUPPORT" ) );
when ( userDetailsService.authenticateUser ( user ) )
.thenReturn ( AuthenticatedUserBuilder.start().role( Role.SESSION USER
) Jouild() );
AuthenticationResponse response = mockAuthenticationResponse();
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this.mvc.perform( post( API URL + "/refresh" )
.contentType ( MediaType.APPLICATION JSON )
.param( "refreshToken", refreshToken )
.accept ( MediaType.APPLICATION JSON ) )
.andExpect ( status () .isOk () )
.andExpect ( content () .json( getJson( response ) ) );

}

private AuthenticationResponse mockAuthenticationResponse () {

given( jwtService.generateAccessToken() ).willReturn( "testToken" );
given( jwtService.generateRefreshToken () ).willReturn( "testRefreshToken" );
given( jwtService.getAccessTokenExpirationInMinutes() ).willReturn( 5 );
given( jwtService.getRefreshTokenExpirationInMinutes() ).willReturn( 8 );
return new AuthenticationResponse( "testToken", "testRefreshToken", 5, 8 );
}
@Test
public void shouldLogoutByToken () throws Exception {
String token = "tokenedfs";
this.mvc.perform( post( API URL + "/logout" ).contentType (

MediaType.APPLICATION_JSON )
.param( "refreshToken", token ).accept( MediaType.APPLICATION JSON )
) .andExpect ( status() .1s0k() );
verify( refreshTokenService ) .delete( token );
}
@Test
public void wrongRefreshTokenTest () throws Exception {
doWrongRefreshTokenTest ( new JwtExpirationException( "" ) );
doWrongRefreshTokenTest ( new JwtBadSignatureException( "" ) ;
doWrongRefreshTokenTest ( new MalformedJdwtException( "" ) );
}
public void doWrongRefreshTokenTest ( RuntimeException jwtException ) throws
Exception {
String refreshToken = "t635670tyj&&&&keneshterstan”;
willThrow ( jwtException ) .willDoNothing().given( jwtService ) .verifyToken (
refreshToken );

this.mvc.perform( post( API URL + "/refresh" ) .contentType (
MediaType.APPLICATION JSON ) .param( "refreshToken",
refreshToken ) ).andExpect( status().isUnauthorized() );

verify( refreshTokenService, never () ).getTokenData( refreshToken );
}
@Test
public void removeRefreshTokenOnTokenExpired() throws Exception {

String refreshToken = "xcv";

willThrow( new JwtExpirationException( "" ) ).willDoNothing () .given(

jwtService ) .verifyToken( refreshToken );
this.mvc.perform( post( API URL + "/refresh" )
.contentType ( MediaType.APPLICATION JSON )
.param( "refreshToken", refreshToken ) )
.andExpect ( status() .isUnauthorized() );
verify( refreshTokenService, never() ).getTokenData( refreshToken );
verify( refreshTokenService, times( 1 ) ).delete( refreshToken );
}
protected String getdson( Object object ) throws IOException {
MockHttpOutputMessage mockHttpOutputMessage = new MockHttpOutputMessage () ;
this.mappingJackson2HttpMessageConverter.write ( object,
MediaType.APPLICATION JSON, mockHttpOutputMessage );
return mockHttpOutputMessage.getBodyAsString() ;
}

package com.voltor.futureleave.api.vl.controller;
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public class ResultCaptor<T> implements Answer<T> {
private T result = null;
public T getResult () {
return result;
}
public void setResult (T result) {
this.result = result;
}

@SuppressWarnings ("unchecked")

@Override
public T answer (InvocationOnMock invocationOnMock) throws Throwable {
result = (T) invocationOnMock.callRealMethod() ;

return result;
}
}

package com.voltor.futureleave.api.vl.controller;

@WithMockUser (roles = { "SESSION USER" })
@ActiveProfiles (profiles = { "develop" })
@Import ({ ValidatorConfig.class, DummySecurityConfiguration.class,
SpringSecurityConfig.class,
MappingJackson2HttpMessageConverter.class })
public abstract class SpringBasedControllerTest {
private HttpMessageConverter<Object> mappingJackson2HttpMessageConverter;
@Autowired
protected MockMvc mvc;
@Autowired
protected void setConverters (HttpMessageConverter<Object>[] converters) {
this.mappingJackson2HttpMessageConverter = Stream.of (converters)
.filter (hmc -> hmc instanceof MappingJackson2HttpMessageConverter)
.findAny () .get () ;
}
/* util */
protected String getJson (Object object) throws IOException {

MockHttpOutputMessage mockHttpOutputMessage = new MockHttpOutputMessage () ;

this.mappingJackson2HttpMessageConverter.write (object,
MediaType.APPLICATION JSON, mockHttpOutputMessage) ;
return mockHttpOutputMessage.getBodyAsString() ;

}

package com.voltor.futureleave.api.vl.period;

@WebMvcTest ( PeriodController.class )

public class PeriodControllerTest extends AbstractCRUDControllerTest<Period,

PeriodRequest, PeriodResponse>({

@MockBean
private PeriodService periodService;

@SpyBean
private PeriodSpecificationBuilder specificationBuilder;

@Override

protected Class<Period> getEntityClass () {
return Period.class;

}

@Override

protected AbstractService<Period> getService() {
return this.periodService;
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}

@Override

protected Period getNewEntity () {
return PeriodBuilder.start () .build();

}

@Override

protected PeriodRequest getNewRequestBean () {
return convertToRequest ( getNewEntity () );

}

@Override

protected Map<List<String>, Sort> getSortingTestParameters() {

Map< List< String >, Sort > parameters = new HashMap<>();

parameters.put ( List.of( "startDate" ), Sort.by( Sort.Direction.ASC,
"startDate") );

parameters.put ( List.of( "startDate,DESC" ), Sort.by( Sort.Direction.DESC,
"startDate") );

parameters.put ( List.of ( "endDate" ), Sort.by( Sort.Direction.ASC, "endDate")
)

parameters.put ( List.of( "endDate,DESC" ), Sort.by( Sort.Direction.DESC,
"endDate") );

parameters.put ( List.of( "plannedEventsCount" ), Sort.by( Sort.Direction.ASC,

"plannedEventsCount") );

parameters.put ( List.of( "plannedEventsCount,DESC" ), Sort.by(
Sort.Direction.DESC, "plannedEventsCount") );

parameters.put ( List.of ( "unplannedEventsCount” ), Sort.by(
Sort.Direction.ASC, "unplannedEventsCount™) );

parameters.put ( List.of ( "unplannedEventsCount,DESC" ), Sort.by(
Sort.Direction.DESC, "unplannedEventsCount") );

return parameters;
}
@Override
protected List<Function< Period, Object >> getValueToBeUpdated( PeriodRequest
request ) {
List< Function< Period, Object > > parameters = new LinkedList<>();
parameters.add( Period::getStartDate );
parameters.add( Period::getEndDate );
parameters.add( Period::getPlannedEventsCount );
parameters.add( Period::getUnplannedEventsCount );
return parameters;
}
@Override
protected Map< List< String >, List< SearchCriteria > >
getFilteringTestParameters () {
Map<List<String>, List<SearchCriteria>> filteringTestParameters = new
HashMap<> () ;
// filteringTestParameters.put (
// List.of ( "sessionId=9556", "sessionId!=65885" ),
// List.of ( new SearchCriteria("sessionId", FilteringOperation.EQUAL,
"9556"),
// new SearchCriteria("sessionId", FilteringOperation.NOT EQUAL,
"65885"™) ) )
return filteringTestParameters;
}
@Override
protected EntityFilterSpecificationsBuilder<Period> getSpecificationsBuilder () {
return specificationBuilder;
}

@Override
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protected HashMap<Consumer<PeriodRequest>, Pair<Function<Period, Object>,
Function<Period, Object>>> getCreateOptionalFieldsTestParameters () {
return new HashMap<>();
}
@Override
protected Map<Map<String, Supplier<Object>>, String>
getPatchExceptionsValuesTestParameters () {
Map< Map< String, Supplier< Object > >, String > parameters = new HashMap<> () ;
return parameters;

}

@Override
protected Map<Map<String, Object>, Pair<Function<Period, Object>, Object>>
getPatchValuesTestParameters () {

Map< Map< String, Object >, Pair< Function< Period, Object >, Object > >
parameters = new HashMap<> () ;
parameters.put (
Map.of ( "startDate", "2022-01-01" ),
Pair.of ( Period :: getStartDate, LocalDate.of (2022, 1, 1) ) );

parameters.put (
Map.of ( "endDate", "2022-01-01" ),
Pair.of ( Period :: getEndDate, LocalDate.of (2022, 1, 1) ) );

parameters.put (
Map.of ( "plannedEventsCount", "21" ),
Pair.of ( Period :: getPlannedEventsCount, 21 ) );

parameters.put (
Map.of ( "unplannedEventsCount", "23" ),
Pair.of ( Period :: getUnplannedEventsCount, 23 ) );

return parameters;

}

@Override

protected PeriodRequest convertToRequest( Period period ) {
PeriodRequest periodRequest = new PeriodRequest () ;
periodRequest.setSessionId( period.getSessionId() );
periodRequest.setStartDate ( period.getStartDate() );
periodRequest.setEndDate ( period.getEndDate() );
periodRequest.setPlannedEventsCount ( period.getPlannedEventsCount () );
periodRequest.setUnplannedEventsCount ( period.getUnplannedEventsCount () );
return periodRequest;

}

@Override

protected PeriodResponse convertToResponse( Period period ) {
PeriodResponse periodResponse = new PeriodResponse( period );
periodResponse.setSessionId( period.getSessionId() );
periodResponse.setStartDate ( period.getStartDate() );
periodResponse.setEndDate ( period.getEndDate() );
periodResponse.setPlannedEventsCount ( period.getPlannedEventsCount () );
periodResponse.setUnplannedEventsCount ( period.getUnplannedEventsCount () );
return periodResponse;

}

@Override

protected Map<Consumer<PeriodRequest>, String>

getCreateWithWrongValuesTestParameters () {

return getGeneralWrongValuesTestParameters();

}

protected Map< Consumer< PeriodRequest >, String >
getGeneralWrongValuesTestParameters () {
return new HashMap<>();
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}

@QOverride

protected String getControllerPath () {
return ApiConstants.Vl_PERIOD_ENDPOINT;

}

package com.voltor.futureleave.api.vl.session;

@WebMvcTest ( SessionController.class )
public class SessionControllerTest extends AbstractCRUDControllerTest<Session,
SessionRequest, SessionResponse>{

@MockBean
private SessionService sessionService;

@SpyBean
private SessionSpecificationBuilder specificationBuilder;

@Override

protected Class<Session> getEntityClass () {
return Session.class;

}

@Override

protected AbstractService<Session> getService() {
return this.sessionService;

}

@Override

protected Session getNewEntity () {
return SessionBuilder.start () .build();

}

@Override

protected SessionRequest getNewRequestBean () {
return convertToRequest ( getNewEntity () );

}

@Override

protected Map<List<String>, Sort> getSortingTestParameters () {
Map< List< String >, Sort > parameters = new HashMap<>();
parameters.put ( List.of ( "name" ), Sort.by( Sort.Direction.ASC, "name") );
parameters.put ( List.of( "name,DESC" ), Sort.by( Sort.Direction.DESC, "name")
);
return parameters;
}

@Override
protected List<Function< Session, Object >> getValueToBeUpdated( SessionRequest
request ) {
List< Function< Session, Object > > parameters = new LinkedList<>();
parameters.add( Session::getName );
return parameters;

}

@Override
protected Map< List< String >, List< SearchCriteria > >
getFilteringTestParameters () {
Map<List<String>, List<SearchCriteria>> filteringTestParameters = new
HashMap<> () ;

filteringTestParameters.put (
List.of ( "name=9556", "name!=65885" ),
List.of ( new SearchCriteria("name", FilteringOperation.EQUAL, "9556"),
new SearchCriteria("name", FilteringOperation.NOT EQUAL, "65885") ) );
return filteringTestParameters;
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{

}

@Override
protected EntityFilterSpecificationsBuilder<Session> getSpecificationsBuilder ()

return specificationBuilder;

}

@Override
protected HashMap<Consumer<SessionRequest>,
Object>>> getCreateOptionalFieldsTestParameters ()

Object>,
{

Pair<Function<Session,

Function<Session,
return new HashMap<>();

}
@Override
Supplier<Object>>, String>

protected Map<Map<String,
getPatchExceptionsValuesTestParameters () {
String > parameters = new HashMap<>();

Map< Map< String, Supplier< Object > >,
return parameters;

}
@Override
protected Map<Map<String, Object>, Pair<Function<Session,
getPatchValuesTestParameters () {
Map< Map< String, Object >, Object >, Object > >

parameters = new HashMap<>();

parameters.put (
Map.of ( "name",
Pair.of ( Session

return parameters;

Object>, Object>>

Pair< Function< Session,

"testZmers" ),
getName, "test2mers" ) );

}

@Override

protected SessionRequest convertToRequest( Session session )
= new SessionRequest();

)

{

SessionRequest sessionRequest
sessionRequest.setName ( session.getName ()

return sessionRequest;

}

@Override
protected SessionResponse convertToResponse( Session session ) {
new SessionResponse( session );

);

SessionResponse sessionResponse
sessionResponse.setName ( session.getName ()

return sessionResponse;

}
@Override

protected Map<Consumer<SessionRequest>, String>
{

getCreateWithWrongValuesTestParameters ()
return getGeneralWrongValuesTestParameters();

}

protected Map< Consumer< SessionRequest >,
getGeneralWrongValuesTestParameters () {
return new HashMap<>();

}

@Override
protected String getControllerPath () {

return ApiConstants.V1l SESSION ENDPOINT;
}

String >

package com.voltor.futureleave.builder;

public class AuthenticatedUserBuilder ({

private User user;
private Role role;
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public AuthenticatedUserBuilder () {
initDefaultData () ;
}

public AuthenticatedUser build() {
User user = this.user;
Role role = this.role;
user.setUserRole (role) ;
List<GrantedAuthority> authorityList = List.of( new
SimpleGrantedAuthority ("ROLE " + role) );
AuthenticatedUser authenticatedUser =
true, true, true, authoritylList );
initDefaultData () ;
return authenticatedUser;

new AuthenticatedUser ( user, role, true,

}

public AuthenticatedUser mock( AuthenticatedUserService userAuthorizationService
) A
AuthenticatedUser authUser = build();

given ( userAuthorizationService.isRoot () ).willReturn( Role.ROOT.equals( role
) )i

given ( userAuthorizationService.isSupport() ).willReturn (
Role.SESSION USER.equals( role ) );

given ( userAuthorizationService.getCurrentUser () ).willReturn( user );

given ( userAuthorizationService.getCurrentUserId() ).willReturn( user.getId()

)7

return authUser;

public void login() {
AuthenticatedUser user = build();
UsernamePasswordAuthenticationToken authentication = new
UsernamePasswordAuthenticationToken ( user,
user.getUsername () );
SecurityContextHolder.getContext () .setAuthentication( authentication );

public static AuthenticatedUserBuilder start() ({
return new AuthenticatedUserBuilder();
}
private void initDefaultData() {
this.user = UserBuilder.start () .build();
this.role = Role.ROOT;
}

public AuthenticatedUserBuilder role( Role role ) {
this.role = role;

return this;

}

public AuthenticatedUserBuilder user ( User user ) {
this.user = user;
return this;

package com.voltor.futureleave.builder;

@Component
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public class PeriodBuilder {

private Period period;

public PeriodBuilder () {
initDefaultData () ;

}

public Period build() {
Period token = this.period;
initDefaultData () ;
return token;

}

public Period buildNew () {
return setUser (null) .setId(null) .build();

}

private void initDefaultData () {
period = new Period();
Long randomValue = ThreadLocalRandom.current () .nextLong (1, 999999);
int randomSmallValue = ThreadLocalRandom.current () .nextInt (1, 99);
setId( randomValue );
setUser ( UserBuilder.start () .build() );
setSessionId( randomValue );
setStartDate (LocalDate.now () .plusDays (randomSmallValue)) ;
setEndDate (period.getStartDate () .plusMonths (1)) ;
setPlannedEventsCount (randomSmallValue) ;
setUnplannedEventsCount (randomSmallValue + 10);

}

public static PeriodBuilder start() ({
return new PeriodBuilder () ;

}

public PeriodBuilder setId( Long id ) {
period.setId( id );
return this;

}

public PeriodBuilder setUser( User user ) {
period.setUser ( user );
return this;

}

public PeriodBuilder setStartDate (LocalDate startDate) {
period.setStartDate( startDate );
return this;

}

public PeriodBuilder setEndDate (LocalDate endDate) {
period.setEndDate( endDate );
return this;

}

public PeriodBuilder setPlannedEventsCount (int plannedEventsCount) {
period.setPlannedEventsCount ( plannedEventsCount );
return this;

}

public PeriodBuilder setUnplannedEventsCount (int unplannedEventsCount) {
period.setUnplannedEventsCount ( unplannedEventsCount );
return this;

}

public PeriodBuilder setSessionId(Long sessionId) {
period.setSessionId( sessionId );
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return this;

package com.voltor.futureleave.builder;

@Component
public class RefreshTokenBuilder {
private RefreshToken refreshToken;
public RefreshTokenBuilder () {
initDefaultDatal();
}
public RefreshToken build() {
RefreshToken token = this.refreshToken;
initDefaultData() ;
return token;

}

public RefreshToken buildNew () {
return setId(null) .build();

}

private void initDefaultData () {
refreshToken = new RefreshToken () ;
Long randomValue = ThreadLocalRandom.current () .nextLong(l, 999999);
refreshToken.setId( randomValue );
refreshToken.setToken ( "SomeToken" + randomValue );
refreshToken.setExpiringDate ( DateTimeService.now () .plusDays(2) );
refreshToken.setUser ( UserBuilder.start () .build() );

}

’

public static RefreshTokenBuilder start() {
return new RefreshTokenBuilder();

}

public RefreshTokenBuilder setId( Long id ) {
refreshToken.setId( id );
return this;

}

public RefreshTokenBuilder setUser ( User user )
refreshToken.setUser ( user );
return this;

}

public RefreshTokenBuilder setRefreshToken (String tokenValue) {
refreshToken.setToken ( tokenValue );
return this;

}

public RefreshTokenBuilder setExpiringDate (ZonedDateTime expiringDate) {
refreshToken.setExpiringDate ( expiringDate );
return this;

package com.voltor.futureleave.builder;

@Component
public class SessionBuilder {

@Autowired protected SessionService sessionService;
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private Session session = new Session();

public SessionBuilder () {
initDefaultData () ;

}

// Spring based
public Session toDB() {
Session session = buildNew () ;
return sessionService.create( session );
}
// Spring based
public SessionBuilder initDefaultDBRelations () {

return this;
}
public Session build() {
Session session = this.session;
initDefaultData () ;
return session;

public Session buildNew () {
Session session = build();
session.setId( null );
return session;
}
private void initDefaultData () {
Long randomValue = ThreadLocalRandom.current () .nextLong(l, 999999);
session = new Session();
setId( randomValue );
setName ( "someName-" + randomValue );

public static SessionBuilder start () {
return new SessionBuilder();

}

public SessionBuilder setId(Long id) {
session.setId( id );
return this;

}

public SessionBuilder setName( String name ) {
session.setName ( name );
return this;

}

package com.voltor.futureleave.builder;

@Component
public class UserBuilder {
@Autowired private UserService userService;

private User user;

public UserBuilder() {
initDefaultData() ;

}

public static UserBuilder start() {
return new UserBuilder () ;

}
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public User build() {
User entity = this.user;
initDefaultData () ;
return entity;
}
public User buildNew () {
return setId(null) .build();
}

//Spring based
public User toDB() {
User user = buildNew () ;
return userService.create( user );

}

private void initDefaultData () {
Long randomValue = ThreadLocalRandom.current () .nextLong(l, 999999);
user = new User();

setId( randomValue );
setLastName ( "LastName " + randomValue );
setEmail ( "Email " + randomValue + "@test.test" );
setFirstName ( "FirstName " + randomValue );
setLogin( "Login " + randomValue );
setPassword( "Password " + randomValue );
setRole( Role.SESSION USER );

}

public UserBuilder setId( Long id ) {
user.setId( id );
return this;

}

public UserBuilder setLastName ( String lastName ) {
user.setlLastName ( lastName ) ;
return this;

public UserBuilder setFirstName ( String firstName ) {
user.setFirstName ( firstName );
return this;

}

public UserBuilder setEmail ( String email ) {
user.setEmail ( email );
return this;

public UserBuilder setLogin( String login ) {
user.setlLogin( login );
return this;

public UserBuilder setRole( Role role ) {
user.setUserRole( role );
return this;

public UserBuilder setPassword( String password ) {
user.setPassword( password );
return this;

}

package com.voltor.futureleave.config;

public class SpringBootTestClassOrderer implements ClassOrderer ({
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@Override
public void orderClasses( ClassOrdererContext classOrdererContext ) {
classOrdererContext.getClassDescriptors ()
.sort ( Comparator.comparingInt ( SpringBootTestClassOrderer::getOrder ) );
}
private static int getOrder( ClassDescriptor classDescriptor ) {
if ( classDescriptor.findAnnotation( SpringBootTest.class ) .isPresent () ) {
return 4;
}

return 1;

}

package com.voltor.futureleave.dao;

public class RefreshTokenDAOTest extends AbstractIdentifiableDaoTest<RefreshToken,
RefreshTokenDao, RefreshTokenRepository> {
@ock
private RefreshTokenRepository refreshTokenRepository;
private RefreshTokenBuilder refreshTokenBuilder = new RefreshTokenBuilder () ;
@Override
public RefreshToken createEntity () {
return refreshTokenBuilder.build();
}
@Override
public RefreshTokenDao createDao () {
return new RefreshTokenDao (userAuthorizationService, refreshTokenRepository);
}
@Override
public RefreshTokenRepository createRepository() {
return refreshTokenRepository;
}
@Disabled ("Not supported")
@Test
@Override
public void testRootAbleToEdit () {
fail();
}
}

package com.voltor.futureleave.dao;

public class SessionDaoTest extends AbstractIdentifiableDaoTest< Session,
SessionDao, SessionRepository > {
@Mock
private SessionRepository sessionRepository;
@Override
public Session createEntity() {
return SessionBuilder.start () .build();
}
@Override
public SessionDao createDao () {
return new SessionDao( userAuthorizationService, sessionRepository );
}
@Override
public SessionRepository createRepository () {
return sessionRepository;

}

@Override
@SuppressWarnings ("unchecked")
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public void shouldReturnPageableRecordsIncludeArchived() {
AuthenticatedUserBuilder.start () .role( Role.ROOT ) .mock (
userAuthorizationService );
given( createRepository().findAll( any( Specification.class ), any(
Pageable.class ) ) )
.willReturn( new PageImpl<>( Collections.singletonList( entity ) ) );
ArchivedSpecification< Session > archivedSpecification = mock(
ArchivedSpecification.class );
PageRequest request = PageRequest.of( 0, 1, Sort.unsorted() );
daoService.get ( request, true );
verify( createRepository () ).findAll( any( Specification.class ), any(
Pageable.class ) );
verifyNoInteractions ( archivedSpecification );
}
@Override
public void shouldReturnAllSortedRecordsIncludeArchived() {
AuthenticatedUserBuilder.start () .role( Role.ROOT ) .mock (
userAuthorizationService );
super.shouldReturnAllSortedRecordsIncludeArchived() ;
}
@Override
public void shouldReturnAllFilteredSortedRecordsWithIncludeArchived() {
AuthenticatedUserBuilder.start () .role( Role.ROOT ) .mock (
userAuthorizationService );
super.shouldReturnAllFilteredSortedRecordsWithIncludeArchived() ;
}
@Override
public void shouldReturnPageableFilteredRecordsWithIncludeArchived() {
AuthenticatedUserBuilder.start () .role( Role.ROOT ) .mock(
userAuthorizationService );
super.shouldReturnPageableFilteredRecordsWithIncludeArchived() ;
}
}

package com.voltor.futureleave.dao.shared;

/**
* Use this as the base class for Data DAO JPA Tests when testing commonly used
implementations
*/
@DatadpaTest
@ActiveProfiles (profiles = {"develop", "h2"})
public abstract class AbstractIdentifiableDaoDatadpaTest<T extends Identifiable> {
QAutowired
private EntityManager entityManager;
@Autowired
private SessionRepository sessionRepository;
/** Mockito Bean Mocks */
@MockBean
protected AuthenticatedUserService userAuthorizationService;
@Mock
private PasswordEncoder passwordEncoder;

/**
* Returns the JPA EntityManager
* @return {@link jakarta.persistence.EntityManager}
*/
protected EntityManager getEntityManager () {
return this.entityManager;
}
/**
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* Returns the SessionRepository
* @return {@link SessionRepository}
*/
protected SessionRepository getSessionRepository() {
return sessionRepository;
}
/**
* A mock of the UserAuthorizationService
* @return {@link AuthenticatedUserService}
*/
protected AuthenticatedUserService getUserAuthorizationService() {
return this.userAuthorizationService;

}
/**
* The actual Spring Managed Entity Repository Bean
* @return {@link BaseCRUDRepository}
*/
protected abstract BaseCRUDRepository<T> getRepository();
/** Start {@link EntityType} Common tests */
/**

* Create a new entity to validate.

* Important! Make sure there is at least one property that can break Bean

Validation.
* @Qreturn
*/
protected abstract T createlnvalidEntity();
/**

* Creates a new Valid entity to persist before breaking constraint violation

step
* @return entity
*/
protected abstract T createValidEntity();
/**

* Returns an invalid entity that should break one or more constraint violations

* @return entity
*/
protected abstract T updatelInvalidEntity (T createdEntity);
@Test
public void onCreateShouldThrowConstraintViolationException () {
AuthenticatedUserBuilder.start () .role( Role.ROOT ) .mock (
userAuthorizationService );
T createlInvalidEntity = createInvalidEntity();
assertThrows ( ConstraintViolationException.class, () ->
getRepository () .save (createInvalidEntity) );
}
@Test
public void onUpdateShouldThrowConstraintViolationException () {
AuthenticatedUserBuilder.start () .role( Role.ROOT ) .mock (
userAuthorizationService );
T entity = createValidEntity();
getRepository () .save (entity);

T persistedEntity = getRepository().findById(entity.getId()) .get();

T updateInvalidEntity = updateInvalidEntity (persistedEntity);

assertThrows ( ConstraintViolationException.class, () -> {
getRepository () .save (updateInvalidEntity) ;
entityManager.flush();

}o)

}

package com.voltor.futureleave.dao.shared;
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@SuppressWarnings ("unchecked")

public abstract class AbstractIdentifiableDaoTest<EntityType extends Identifiable,
DaoType extends AbstractIdentifiableDao<EntityType>,
RepositoryType extends BaseCRUDRepository<EntityType>> {

@Mock
protected AuthenticatedUserService userAuthorizationService;
protected DaoType daoService;
protected EntityType entity;
public abstract EntityType createEntity();
public abstract DaoType createDao();
public abstract RepositoryType createRepository();
@BeforeEach
public void setup() throws Exception {
MockitoAnnotations.openMocks (this) .close() ;
daoService = createDao();
entity = createEntity();
entity.setId( 1L );
AuthenticatedUserBuilder.start () .role( Role.SESSION USER ) .mock (
userAuthorizationService );

}

@Test
public void testRootAbleToEdit () {
assertTrue ( daoService.isEditAllowed( entity ) );
}
@Test

public void shouldReturnPageableRecordsIncludeArchived() {
given( createRepository().findAll( any( Specification.class ), any(

Pageable.class ) ) )
.willReturn( new PageImpl<>( Collections.singletonList( entity ) ) );

ArchivedSpecification< EntityType > archivedSpecification = mock(
ArchivedSpecification.class );

PageRequest request = PageRequest.of( 0, 1, Sort.unsorted() );

daoService.get ( request, true );

verify( createRepository () ).findAll( any( Specification.class ), any(
Pageable.class ) );

verifyNoInteractions ( archivedSpecification );

}
@Test
public void shouldReturnAllSortedRecordsIncludeArchived() {

given( createRepository().findAll( any( Specification.class ), any( Sort.class

) ) )
.willReturn( Collections.singletonlList( entity ) );

ArchivedSpecification< EntityType > archivedSpecification = mock(
ArchivedSpecification.class );

daoService.get ( Sort.unsorted(), true );

verify( createRepository() ).findAll( any( Specification.class ), any(
Sort.class ) );

verifyNoInteractions (archivedSpecification);

}

@Test
public void shouldReturnAllFilteredSortedRecordsWithIncludeArchived() {

given( createRepository().findAll( any( Specification.class ), any( Sort.class
) ) )
.willReturn( Collections.singletonList ( entity ) );
ArchivedSpecification< EntityType > archivedSpecification = mock(
ArchivedSpecification.class );
Specification< EntityType > specification = new EqualingSpecification<>(
new SearchCriteria( "name", FilteringOperation.EQUAL, "entity" ) );
daoService.get ( specification, Sort.unsorted(), true );

144



verify( createRepository () ).findAll( any( Specification.class ), any(
Sort.class ) );
verifyNoInteractions ( archivedSpecification );
}
@Test
public void shouldReturnPageableFilteredRecordsWithIncludeArchived() {
given( createRepository().findAll( any( Specification.class ), any(
Pageable.class ) ) )
.willReturn( new PageImpl<>( Collections.singletonList( entity ) ) );
ArchivedSpecification< EntityType > archivedSpecification = mock(
ArchivedSpecification.class );
Specification< EntityType > specification = new EqualingSpecification<>(

new SearchCriteria( "name", FilteringOperation.EQUAL, "entity" ) );
PageRequest request = PageRequest.of( 0, 1, Sort.unsorted() );
daoService.get ( specification, request, true );
verify( createRepository () ).findAll( any( Specification.class ), any(
Pageable.class ) );

verifyNoInteractions ( archivedSpecification );
}
}

package com.voltor.futureleave.security;

@TestConfiguration
public class DummySecurityConfiguration {
@Bean
public UserDetailsService userDetailsService () {
return Mockito.mock (UserDetailsServiceImpl.class);
}
@Bean
public JwtService jwtService () {
return Mockito.mock (JwtService.class);
}
@Bean
public SessionDao sessionDao () {
return Mockito.mock (SessionDao.class);
}
}

package com.voltor.futureleave.security.jwt;

@SpringBootTest
@ActiveProfiles (profiles = {"develop", "h2"})
public class JwtServiceTest {
@MockBean
private RefreshTokenService refreshTokenService;
@Autowired
private JwtService jwtService;
@Test
public void shouldSaveRefreshToken () {
String token = jwtService.generateRefreshToken();
assertNotNull (token) ;
verify (refreshTokenService) .create (any(String.class),
any (ZonedDateTime.class)) ;
}
}
package com.voltor.futureleave.service;
@SpringBootTest
@ActiveProfiles (profiles = {"develop", "h2"})
public class AbstractServiceDBTest {

@Autowired protected UserBuilder userBuilder;
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@Autowired protected AuthenticatedUserService authenticatedUserService;
@BeforeEach
void createUser () {

loginInUser () ;

}

void loginInUser () {
loginInUser ( Role.SESSION USER );

}

void loginInUser( Role role ) {
AuthenticatedUserBuilder.start () .role( role).login();
}

void logoff () {
SecurityContextHolder.clearContext () ;

}

package com.voltor.futureleave.service;

/** Base class for most recent Service (DAO) tests */
public abstract class BaseDaoServiceTest<

T extends Identifiable,

Service extends AbstractService< T >,

Dao extends AbstractIdentifiableDao< T > > {

@Mock
AuthenticatedUserService userAuthorizationService;

protected T entity;

protected Class<T> entityClass;

abstract void additionalSetup();

abstract Service getService();

abstract Dao getDao();

abstract T createEntity();

@SuppressWarnings ("unchecked")

@BeforeEach

void setup() throws Exception {
MockitoAnnotations.openMocks ( this ) .close();
AuthenticatedUserBuilder.start().role( Role.SESSION USER ) .mock (

userAuthorizationService );

additionalSetup () ;
entity = createEntity();

entityClass = (Class< T >) entity.getClass();
}
@Test
void shouldCreateEntity () {
given( getDao () .create( any( entityClass ) ) ).willReturn( entity );

ArgumentCaptor< T > argumentCaptor = ArgumentCaptor.forClass( entityClass );
getService () .create( entity );

verify( getDao() ) .create( argumentCaptor.capture() );
assertEquals( entity, argumentCaptor.getValue() );
}
@Test
void shouldUpdateEntity () {
given( getDao () .update( any( entityClass ) ) ).willReturn( entity );

ArgumentCaptor< T > argumentCaptor = ArgumentCaptor.forClass( entityClass );
getService () .update ( entity );
verify( getDao () ) .update( argumentCaptor.capture(), anyBoolean() );
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assertEquals( entity, argumentCaptor.getValue() );

}

@Test

void shouldDeleteEntity () {
given( getDao () .getOne ( entity.getId() ) ).willReturn( entity );
ArgumentCaptor< T > argumentCaptor = ArgumentCaptor.forClass( entityClass );
getService () .delete( entity.getId() );
verify( getDao() ) .delete( argumentCaptor.capture(), anyBoolean() );
assertEquals( entity, argumentCaptor.getValue() );

}
}
package com.voltor.futureleave.service;
@AutoConfigureMockMvc
@SpringBootTest
@ActiveProfiles (profiles = {"develop"})
public abstract class BaseSpringServiceTest ({
}

package com.voltor.futureleave.service;

public class DateTimeServiceTest {

@Test
public void shouldReturnNowWithUTC () {
assertEquals (ZoneOffset.UTC, DateTimeService.now () .getOffset());
}
@Test

public void shouldReturnNowWithOffset () {
assertEquals (ZoneOffset .MIN, DateTimeService.now (ZoneOffset.MIN) .getOffset()):;
}
@Test
public void shouldConvertToUTC () {
zZonedDateTime dateTimeWithDifferentOffset = ZonedDateTime.now (ZoneOffset.MIN) ;
assertEquals (ZoneOffset.UTC,
DateTimeService.toUTC (dateTimeWithDifferentOffset) .getOffset());
}
}

package com.voltor.futureleave.service.djl;

class TrainModelServiceTest {

Trainer trainModelService = new Trainer () ;

DateTimeFormatter formatter = DateTimeFormatter.ofPattern ("yyyy-MM-dd
HH:mm:ss") ;

@Test
void learnModelSimpleTest () throws Exception {
trainModelService.learnBase () ;

Period s = new Period();

Integer total = 124;

Integer unplanned = 105;

s.setPlannedEventsCount (total - unplanned);
s.setUnplannedEventsCount (unplanned) ;

s.setStartDate (LocalDateTime.parse ("2023-08-21 00:00:00",

formatter) .toLocalDate());

s.setEndDate (LocalDateTime.parse ("2023-09-18 00:00:00",
formatter) .toLocalDate());

System.out.println( trainModelService.getPredict(s) );

}
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package com.voltor.futureleave.service;
class PeriodServiceDBTest extends AbstractServiceDBTest({

@Autowired private PeriodService periodService;
@Autowired private PeriodBuilder builder;

@Test
void simpleCreateTest () {
Period period = builder.buildNew () ;
Period result = periodService.create (period);

assertNotNull (result.getId())
assertNotEquals( 0L, result.getId()):;

package com.voltor.futureleave.service;
class RefreshTokenDBTest extends AbstractServiceDBTest {

@Autowired
private RefreshTokenService refreshTokenService;

QAutowired

private RefreshTokenBuilder refreshTokenBuilder;

@Test

public void shouldThrowExceptionDueToConstraint () {
RefreshToken token = refreshTokenBuilder.buildNew () ;
refreshTokenService.create (token);
RefreshToken secondToken = refreshTokenBuilder.setRefreshToken (

token.getToken () ).buildNew() ;
Exception exception = assertThrows (DatalntegrityViolationException.class,
() -> refreshTokenService.create (secondToken)) ;

assertNotNull (exception);

package com.voltor.futureleave.service;
public class RefreshTokenServiceTest extends BaseDaoServiceTest< RefreshToken,
RefreshTokenService, RefreshTokenDao > {

@InjectMocks

private RefreshTokenService refreshTokenService;

@ock

private RefreshTokenDao refreshTokenDao;

@Mock
private UserService userService;
@Override
public void additionalSetup() {
User currentUser = userAuthorizationService.getCurrentUser();

when ( userService.getOne ( currentUser.getId() ) ).thenReturn( currentUser );
}
@Override
public RefreshTokenService getService() {

return refreshTokenService;

}

@Override

public RefreshTokenDao getDao () {
return refreshTokenDao;

}

@Override
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public RefreshToken createEntity() {
return RefreshTokenBuilder.start () .setUser (

userAuthorizationService.getCurrentUser () ) .build();
}
@Test
public void setCurrentSessionTest () {
given( getDao () .create( any() ) ).willAnswer( i -> i.getArguments () [0] );
RefreshToken refreshToken = getService() .create( createEntity() );
assertEquals ( userAuthorizationService.getCurrentUser (),
refreshToken.getUser () );
}
@Test

@SuppressWarnings ("unchecked")
public void returnAuthDatAndDeleteTest () {
User user = UserBuilder.start () .build():;
AuthenticatedUserBuilder.start () .role( Role.SESSION USER ).user( user ) .mock(
userAuthorizationService );
when ( userService.findByLogin (
userAuthorizationService.getCurrentUser () .getLogin() ) )
.thenReturn( user );

RefreshToken refreshToken = createEntity();

when ( getDao () .getOne( any( Specification.class ) ) ).thenReturn( refreshToken
)
when ( getDao () .getOne ( refreshToken.getId() ) ).thenReturn( refreshToken );
User result = getService () .getTokenData( "someToken" );
assertEquals ( refreshToken.getUser (), result );
verify( getDao() ) .delete( eq( refreshToken), anyBoolean() );
1
@Test

public void shouldThrowException() {

Exception exception = assertThrows( RefreshTokenNotFoundException.class,
() —> getService () .getTokenData ( "UnexistingToken" ) );

assertNotNull ( exception );

}

@Test

@SuppressWarnings ("unchecked")

public void shouldDeleteByToken () {
RefreshToken refreshToken = createEntity();

when ( getDao () .getOne ( any( Specification.class ) ) ).thenReturn( refreshToken
)

getService () .delete( refreshToken.getToken() );

verify( getDao(), times( 1 ) ).delete( refreshToken, true );

}

package com.voltor.futureleave.service;
class SessionServiceDBTest extends AbstractServiceDBTest {

@Autowired
private SessionService sessionService;

@Autowired
private SessionBuilder sessionBuilder;

@Test
public void shouldNotAllowEditingIfCurrentUserIsNotRoot () {

Session session = sessionBuilder.toDB() ;
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loginInUser( Role.SESSION USER );
assertFalse( sessionService.editingIsAllowed( session ) );
}
@Test
public void shouldNotAllowDeleteIfCurrentUserIsNotRoot () {
loginInUser( Role.SESSION USER );
assertThrows ( ActionNotAllowedException.class, () —-> sessionService.delete(
1L, true ) );
}

package com.voltor.futureleave.service.user;
@SpringBootTest
@ActiveProfiles (profiles = { "develop" })
public class UserAuthorizationServiceTest
@Autowired
private AuthenticatedUserService userAuthorizationService;
@MockBean
private SecurityContext securityContext;
@MockBean
private PermissionEvaluator permissionEvaluator;
@MockBean
private Authentication authentication;

@BeforeEach
public void setup() {
SecurityContextHolder.setContext ( securityContext );

given( securityContext.getAuthentication() ).willReturn( authentication );
1
@Test
public void noAuthenticationTest () {
given( securityContext.getAuthentication() ).willReturn( null );
assertThrows ( NoCurrentUserException.class, () ->

userAuthorizationService.getCurrentUser () );

}

@Test
public void wrongAuthenticationTest () {
Object objectWithWrongPrincipalType = new Object();
given( securityContext.getAuthentication() .getPrincipal() ) .willReturn (
objectWithWrongPrincipalType );
assertThrows ( NoCurrentUserException.class, () ->
userAuthorizationService.getCurrentUser () );
}
@Test

public void rightAuthenticationTest () {
AuthenticatedUser build = AuthenticatedUserBuilder.start () .build():;

given( authentication.getPrincipal() ).willReturn( build );
assertNotNull ( userAuthorizationService.getCurrentUser () );
}
@Test

public void rootRoleTest () {
AuthenticatedUser build = AuthenticatedUserBuilder.start().role( Role.ROOT
) . build () ;
given( authentication.getPrincipal() ) .willReturn( build );
assertTrue ( userAuthorizationService.isRoot () );
}
@Test
public void supportRoleTest () {

150



AuthenticatedUser build = AuthenticatedUserBuilder.start () .role(
Role.SESSION USER ) .build();

given( authentication.getPrincipal() ) .willReturn( build );

assertTrue ( userAuthorizationService.isSupport() );

}

package com.voltor.futureleave.service.user;
public class UserDetailsServiceTest {

@Mock
private UserService userService;

@InjectMocks
private UserDetailsServiceImpl userDetailsService;

@BeforeEkach
public void setup() throws Exception {
MockitoAnnotations.openMocks (this) .close () ;
userDetailsService = new UserDetailsServicelImpl ( userService );
}
@Test
public void testSessionUserRoleAuthority () {
User user = UserBuilder.start () .build():;
given( userService.findByLogin( anyString() ) ).willReturn( user );
AuthenticatedUser ud = (AuthenticatedUser)
userDetailsService.loadUserByUsername ( user.getLogin() );

assertEquals( Role.SESSION USER, ud.getRole() );
assertEquals ( user, ud.getUser() );
assertTrue ( ud.getAuthorities () .contains( new SimpleGrantedAuthority (
"ROLE SESSION USER"™ ) ) );
}
}

package com.voltor.futureleave.service;
class UserServiceDBTest extends AbstractServiceDBTest{

@Autowired private UserService userService;
@QAutowired private UserBuilder userBuilder;
@QAutowired private PasswordEncoder encoder;

@Test
void encodePasswordOnCreate () {
User user = userBuilder.buildNew () ;
String password = user.getPassword();
user = userService.create( user );
assertTrue( encoder.matches( password, user.getPassword() ) );

@Test

void encodePasswordOnUndate () {
User user = userBuilder.toDB();
String oldEncriptedPassword = user.getPassword() ;
String newPassword = "bala bla test";
user.setPassword( newPassword ) ;
user = userService.update( user );
assertFalse( encoder.matches( newPassword, oldEncriptedPassword ) );
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assertTrue( encoder.matches( newPassword, user.getPassword() ) );

@Test

void dontEncodePasswordOnUndate () {
User user = userBuilder.buildNew () ;
String password = user.getPassword() ;

user = userService.create( user );
String oldEncriptedPassword = user.getPassword();
user = userService.update( user );
assertEquals ( oldEncriptedPassword, user.getPassword() );
assertTrue( encoder.matches( password, oldEncriptedPassword ) );
assertTrue ( encoder.matches( password, user.getPassword() ) );
}
@Test
void checkloginUnique () {
User user = userBuilder.toDB();
assertTrue ( userService.isLoginUnique( user ) );
user.setId( OL );
assertFalse( userService.isLoginUnique ( user ) );
}
@Test

void findByLogin () {
User user = userBuilder.toDB();
userBuilder.toDB() ;
userBuilder.toDB() ;
logoff();
User result = userService.findByLogin( user.getLogin() );
assertEquals (user, result);

package com.voltor.futureleave.service;
public class UserServiceTest {

@Mock private AuthenticatedUserService userAuthorizationService;
@Mock private UserDao dao;

@Mock private SessionService sessionService;

@InjectMocks private UserService service;

@BeforeEach
void setup() throws Exception {
MockitoAnnotations.openMocks ( this ).close();
AuthenticatedUserBuilder.start() .role( Role.SESSION USER ) .mock (
userAuthorizationService );

}

@Test
void createOrUpdate () {
User user = UserBuilder.start () .buildNew() ;
service.createOrUpdate ( user );
verify( dao, times( 1 ) ).create( user );
verify( dao, times( 0 ) ).update( eq( user ), anyBoolean() );

user = UserBuilder.start () .build();
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when ( dao.getOneArchived( eq( user.getId() ), anyBoolean() ) ).thenReturn
user );

service.createOrUpdate ( user );
verify( dao, times( 0 ) ).create( user );
verify( dao, times( 1 ) ).update( eg( user ), anyBoolean() );

}
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