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PE®EPAT

OO0'exT, Hax SKUM TMPAIIOEMO — 1€ BeO-10aTOK [JIi KOHTPOJIIO BYMUTEIIB
aHTMCHKOI MOBH.

Mera xBamidikaiiiHoi poOOTH IOdATaE B CTBOPEHHI IHOTO BEO-J07aTKa,
BUKOpHCTOBYIOuM Java Ta ¢dpeiiMBopk Spring ans 3abe3nedeHHs HEeOoOXiTHOTO
(GYHKITIOHATHHOTO TTOTESHITIaTY.

VY BCcTymni MM IPOBOAMMO aHali3 MpOOJEMU Ta KOHKPETH3YEMO METY HAIIOl
po0OOTH, HABOAMMO OOIPYHTYBAaHHS aKTyaJIbHOCTI TEMU Ta YTOYHIOEMO IMOCTAHOBKY
3aBIaHHS.

B nepmomy po3aini MU aHami3yeEMO MPEAMETHY Traiy3b, BHU3HAYAEMO
aKTyaJbHICTh 3aBIaHHs, (OPMYITIOEMO MTOCTAHOBKY 3aBJaHHS Ta BKa3y€EMO BUMOTH JI0
IpOrpaMHoOi peasizallii Ta TEXHOJIOTIM.

VY npyroMy po3aun MU pO3MISJAEMO HasBHI PIIIEHHS, 00MpaeMo miaardopmy
JUISL PO3POOKH, pO3poOIIsIEMO BeO-OpiEHTOBAaHY 1H(GOPMAIIHHY CHCTEMY, OITUCYEMO i
po0OOTY, AITOPUTM Ta CTPYKTYPY (PYHKITIOHYBaHHS.

B ecxoHOoMiuHOMY poO3AUTI  BHU3HAUYa€EMO  TPYAOMICTKICTH  Po3poOseHoT
1H(dOopMaIIiitHOT CUCTEMU, TPOBOAMMO MiAPAXyHOK BAPTOCTI POOOTH Ta PO3PAXOBYEMO
yac Ha 11 CTBOPEHHS.

[IpakTruHe 3HAUYEHHS HAIIOi POOOTH MOJSATae y CTBOPEHHI BeO-J0AaTKa, SKUM
JO3BOJIUTH CIIAKYBAaTH 3a MPOAYKTUBHICTIO BUMTEIIB AHINIIMCHKOI MOBH.

AKTyanbHICTh PO3pOOJEHOr0 BeO-10AaTKa OOYMOBJIEHA BEJIHMKUM IHTEPECOM
CyCNuIbCTBa A0 chepu OHJIAH HAaBYaHHS, $Ka MOCTIMHO 3pOCTAa€E y MOMYISPHOCTI.
KirouoBi cnoBa: Be6-nonarok, Postgres 6a3a nanux, Java, Spring, Thymeleaf, HTML,
CSS, Bootstrap.



ABSTRACT

The object we are working on is a web application for monitoring the
productivity of English language teachers.

The aim of our work is to develop this web application, utilizing Java and the
Spring framework to ensure the necessary functional potential. In the introduction,
we analyze the problem and specify the purpose of our work, providing justification
for the relevance of the topic and clarifying the task statement.

In the first chapter, we analyze the subject area, determine the relevance of the
task, formulate the task statement, and specify the requirements for software
implementation and technologies.

In the second chapter, we examine existing solutions, select a development
platform, develop a web-oriented information system, describe its operation,
algorithm, and structure of functioning.

In the economic section, we determine the complexity of the developed
information system, calculate the cost of work, and estimate the time required for its
creation.

The practical significance of our work lies in creating a web application that
allows monitoring the productivity of English language teachers.

The relevance of the developed web application is driven by the society's great
interest in the online learning sphere, which is constantly gaining popularity.
Keywords: web application, Postgres database, Java, Spring, Thymeleaf, HTML,
CSS, Bootstrap.
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CIIMCOK YMOBHUX ITIO3HAYEHb

API (Application Programming Interface) — inTepderic mis mporpamyBaHHS
3aCTOCYHKIB;

bJ1 — 6a3a manwmx;

OOII — 00’ exTHO-OpIEHTOBAHE MTPOTPaMyBaHHS;

OC - onepariiiHa cucrema;

IIK — nepcoHallbHUI KOMII FOTEP;

[13 — mporpamue 3a0e3neyeHHs;

IT — indopMariifHi TEXHOJIOTI];

BE — Back-End;

FE — Front-End;

MVC — ModelViewController;

CKB/l — cuctema kepyBaHHs 0a3amMu TaHUX



BCTYII

VY cydacHOMy CBITI, € BUKOPUCTaHHS 1H(POpPMALIMHUX TEXHOJOTIHA CTae BCE
OUTBIII BAKJIMBUM Y HaBUAIBHIN cdepi, BUPINICHHS TUTaHb €(EKTUBHOTO YITPaBIIHHS
Ta KOHTPOJIO 32 POOOTOI0 BHKJIANAdiB € KIIOYOBHM 3aBHaHHSIM 7S HaBUAIBHHX
3aknaiB. OcoONMBO 1€ CTOCYETHCS BUKJIAAa4iB aHINIIKCHKOI MOBH, K1 3a0€31€4yI0Th
IpoIieC HaBYaHHS CTYACHTIB. ToMy po3poOka BeO-cucTeMHU aJig OOJiKy poOOTH ITUX
BUKJIQJa4uiB CTa€ aKTyaJlbHUM IIPOEKTOM, CIPSMOBAaHUM Ha  ONTHUMI3AIlIO
YIPABIIHCHKUX MPOIECIB T IMiIBUIICHHS SIKOCT1 BUKJIAJaHHS.

Taka cuctema He nuIIe BIACITIAKOBYBaTMME pOOOYMH yac BUKJIAnadiB, a M
HaJaBaTUMe KOPHUCHY 1H(OpMAIiI0 MI0A0 IXHbOI aKTUBHOCTI Ta PE3yJbTaTUBHOCTI. Y
cBOeEMY (PyHKITIOHAJII BOHA MOXKE BKJIFOYATH PEECTpAIli0 POOOYOro 4Yacy, CTBOPEHHS
3BITY Mpo poOOTy BUKJIAaya.

l'onoBHa MeTa MPOEKTY — CTBOPEHHS €(heKTHBHOTO THCTPYMEHTY JJI YIIPABIIiHHS
po0OOTOI0 BHUKIJIAA4iB AHIIIACHKOT MOBH, IO CHPHUATUME MOKPAIIEHHIO SKOCTI
BBE/ICHHS 00JIIKY BUKJIaAAIbKO1 AISUTbHOCTI Ta €PEKTUBHOTO KOHTPOJIIO. 3BaXKal04uu Ha
Ba)KJIMBICTh BOJIOAIHHS aHIJIIICHKOI0O MOBOIO Y Cy4acHOMY CBITI, LI MPOEKT MOXKE
3HAYHO TMIJIBUIIUTA €(EKTUBHICTh BHKJIQJAa4iB TpPU OTPUMaHHI 3BITHOCTI MpPO
BUKOHAHHS CBOET POOOTH.

3aBgaHHs JgaHoi KBamigikaiiiHoi pPoOOTH Ta O00’€KT HOro isUIBHOCTI
0e3nmocepelHbO TOB’sA3aHl 3 HampsMOM MIiAroToBkM «Komm’roTepHi Hayku» Ta
BIJIMOBIJIa€ y3araJlbHeHIM TeMaTuill KBamidikKamiiHuX poOiIT 1 mepeniKy 3a3Had4eHUX
BUPOOHWYUX (DYHKIIIH, TUIIOBHUX 3aJ1a4 JisIbHOCTI, YMIHHIO Ta KOMIICTCHIISIM, SIKUMH
NOBUHHI BOJIONITH OakanaBpu Hamnpsamy 122 «Komm’roTepHi Hayku» raiay3l 3HaHb

«IHdopmariiiiHi TEXHOIOTIi».



_ PO3ALI1
AHAJII3 IPEAMETHOI TAJTY3I TA TOCTAHOBKA 3AJIAUT

1.1. 3araJjbHi BiZoMoCTI 3 MpeAMeTHOI raJy3i

[HTepHeT cTae Bce OLIbII BaXJIMBOK YACTUHOIO MOBCAKACHHOTO JKUTTS JIIOEH
110 BCbOMY CBITY.

[aTepHer — ne mio0anbHAa Mepeka 3 MUIBSPAIB KOMIT FOTEPIB Ta IHIIUX
eJIEKTPOHHUX MPUCTPOIB. 3a JOMOMOrOI0 [HTEpHETY MOXKHA OTPUMATH JOCTYN Mailke
10 Oyzb-4Koi 1H(OopMallii, CIJIKYBaTUCA 3 OyIb-KUM Y CBIT1 Ta poOUTH Oararo iHILIOTO.

Bce e moxHa 3po0OuTH, MIIKIIOYMBIIN KOMIT I0TEp 10 [HTEpHeTY, o Takox
HAa3UBAETHCS «BUITH B Mepexy». Konu XToch kaxke, 10 KOMII FOTEp OHJIAMH, 1€ IPOCTO
1HIIMM croci0 cka3aTH, o BiH MiAKIOYeHu 10 [HTepHerty. [1]

BcecBiTHs maByTHHA — 3a3BHYail CKOPOUYEHO «BEO» — 1€ CYKYITHICTh Pi3HHX BeO-
CalTIB, 10 SIKUX MOXKHA OTpUMAaTH TocTyn uepe3 [HTepHeT. Beb-caliT ckianaerses 3
NOB’SI3aHUX MK COOOO TEKCTIB, 300pake€Hb Ta IHIIHUX pecypciB. BeO-callTu MOXYTh
HarajayBaTu 1HII ¢opmu 3aco0iB MacoBoi 1HOpMaIlii, Takl K Ta3eTHl cTarTi abo
TeNeBI31itHI mporpamu, abo * BOHU MOXYTh OyTH 1HTEPAKTUBHUMHU, TOOTO 1CHYBaTH
JIMIIIE Ha KOMIT I0Tepax.

Mertoto BeO-caiiTy Moxke OyTH Oyb-1110: TIaTrgopmMa HOBUH, peKiiama, OHJIaliH-
016m10TeKa, hopym aJiE OOMIHY 300paKEHHSIM.

Ile 3BiCHO HE MOIJIO HE TOPKHYTHCS chepy BUKIaJaHHSA. 3aBIASKU 1HTEPHETY
cTaja He OOOB’si3KOBa (Pi3MYHA MPHUCYTHICTH B OJAHOMY MPUMIILIEHI CTYJAEHTIB Ta
BUKJIaJa4iB. 3 MOYATKOM MaHaeMii Habpasia 00epTiB AUCTaHIIIITHA OCBITA, 3aBJISAKHU K1
MO>KHA 3/100yBaTH 3HAHHS 3HAXOMAYUCH BIOMA, YUM JJOOPE CKOPUCTYBAIHUCH MPUBATHI
IIKOJIM aHTIIIHCBHKOTO.

B nporieci anamnizy iHIIMX cucTeM 00JIKY HE 3MOIVIM 3HAWTH Y BUIBHOMY JIOCTYIII

MPUKJIAJIN IHIIUX CUCTEM 00Ky momiOoHoro opmary.



Ile momamo THYYKOCTI JIJIs TIJIaHYBaHHS 3aHATh, alie 3’ IBUJIACh MPoOIeMa 3 TUM
mo0 1e Bce KoHTposaroBaru. CaMe Ha L€ cnpsMOBaHMWA JaHMi mpoekT «Cucrema
00J11KY BHKJIAJAIIBKOT TISIIBHOCTI.

Po3pob6ka o0miky BUKJIAJAlbKOI AiSTIbHOCTI BUMArae CTEKEHHS 3a YUCICHHUMU
acriekramMu poOoTH BHKJIanadiB. lle ckiramHa 3amada, OCKUIBKH MOTPIOHO ITOCTIMHO
OHOBIIIOBATH Ta KOHTPOJIIOBATH JaHi PO iXHIO aKTUBHICTh Ta PE3y/IbTaTUBHICTh. Taka
CUCTEMa Ma€ BKIIIOYaTH B cebe 30epiranHs iH(popmaii npo podounii yac, IpoBEAEHI
3aHATTS Ta 1HIII ACIIEKTH IXHBO1 pOOOTH.

Lle Oyno 6 HemoxxnuBo O6e3 BuKopuctanHs b/l, Tak sik, BoHa 30epirae y co0i yci

JaHl: JaHl BUKJIagada, JaHl poOoYoro yacy, AaHi Npo BapTICTh 3aHATh KOKHOI IPYIIH.

1.2. Ilpu3HayeHHs1 po3pOOKHM Ta rajy3b il 3aCTOCYBAHHS

[IpusznadeHHssiM po3poOKM € CTBOpPEHHS BeO-cucteMu OONIKOBOI poOOTH
BUKJIAa4yiB aHIVIIUCHKOT MOBH.

Jlanuii MpoOayKT Ma€ BUKOPHUCTOBYBATUCH BHYTPIIIHIMHM MpPal[iBHUKAMH IIKLI
aHTITICHKOI MOBH.

[Tpu3HayeHHs pO3pOOKM TOJATAE y HAJaHHI BHKJIaJadaM Ta 1X KepiBHHKaM
HACTYITHUX TMepeBar aBTOMaTu30BaHOI CHCTEMHU:

— Oe3repepBHa poOOTA PO3POOIIOBAHOT MEPEKI;

— 7A€ MOXKJIMBICTh BHUKJIaJladaM 3apeeCcTPyBATHUCA Ta BHUKOPUCTOBYBATH
cucteMy Jijist 00JIIKY MPOBEJCHHS 3aHSTh;

- JTA€ MOKJIMBICTD 1X K€PIBHHKAM B1ICTE€KYBaTH MPOAYKTUBHICT KOXKHOTO
BHKJIa/1a4a, 3T1JIHO 3 BKa3aHUM II€Pi100M;

= 7A€ MOXKJIUBICTh KEpIBHUKAM BCTAHOBUTU BUKJIA/Iady PIBEHb JOCTYIY

KEp1BHHUKA.

1.3. ITliacTaBu aist po3podoKu
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BianoBinHO 10 OCBITHBOI MpoOrpamu, 3riTHO HaBYAJIBHOIO IUIaHy Ta rpadikiB

HABYAJIBHOTO TIPOIIECY, B KiHIII HABYAHHS CTYJICHT BUKOHY€E KBaJi(ikariiny poooTy.

Tema poOOTH y3rOIKYETHCS 3 KEPIBHUKOM MPOEKTY, BUITYCKAIOUOI0 Ka(eaporo,

Ta 3aTBCPIKYETHCA HAKA30M PCKTOPA.

OTxe, miicTaBamMu 7151 PO3pOOKHY (BUKOHAHHS KBaliikaiiifHOi poOoTH) €:
— Ocsitas nporpama 122 «Komm’roTepHi HayKu;
— HaBYAJIbHUH TUTaH Ta rpadik HABYATHLHOTO MPOIIECY;

— Haka3 pektopa HaiioHaqbHOro TEXHIYHOTO YHiBepcUTeTy «JIHImpoBCchKa
nomitexaika» Ne 375-c Big 29.04.2024 p;

3aBnanHsg Ha KBamigikaiiiiny po6oty Ha Temy «CTBOpEHHsI BeO-CHUCTEMU

00711KOBOT pOOOTH BUKJIaAa4uiB aHTIIACHKOT MOBHY.

MOBH.

1.4. IlocTaHoOBKA 3aBAaHHSA

3aBaHHs € CTBOPEHHS BeO-CUCTEMU 00JIIKOBOI poOOTH BHUKIJIA/1a4iB aHIJIIHACHKO1

Kinnesuit npoaykT nependayae HaCTynmHUM (QyHKIIOHAT:

— CTOPIHKHU BXOJy Ta PEECTpallli aKKayHTy BUKJIaJaua;

— CTOpiHKAa 3BITIB BUKJIa/la4ya MPO KOKEH BIANPALIbOBAHUN JIEHb;
— CTOpIHKA I TOJIaBaHHSI TPYII, SIK1 BE/Ie BUKJIA/1a4;

— CTOpiHKa I pO3paxyHKy 3apo0iTHOT IIaTH;

— CTOpIHKA ISl IEPENISIAIB BCIX BUKJIAIAviB;

— MOXJIMBICTB JOCTYITY JI0 CTOPIHOK B 3aJIEKHOCTI B1Jl pOJIel KOpUCTyBaya.
JI1s 11b0T0 HAM MOTPIOHO MPOBECTH:

— aHaJi3 IpeaIMEeTHOT Taly3i;

— aHaJIi3 aHaJoTiB MOAIOHMX CUCTEM;

— aHaji3 IHCTPYMEHTIB JJIsl BUKOHAHHS KBaidiKaIliiHoi poooTH;
— MPOEKTYyBaHHS CUCTEM 1 OOIIKY;

— MPOEKTYyBaHHS aJIrOPUTMIB pOOOTH CUCTEMU;
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— TMPOBECTH MPOTpaMHy peasizalliio;

— TMPOBECTHU TECTYBaHHS;

— mnpoBecTH 0(hOPMIICHHS JOKYMEHTAIlli.

st po3poOku Oyrno ob6pano MoBY mporpamyBaHHs JAVA, CTeK TEXHOJIOTI:
Spring Boot, Spring MVC, Hibernate, Spring Security, Spring Data, Thymeleaf Ta
Flyway.

1.5. Bumoru 10 nporpamMu a60 mporpaMHoOro BUpooy

1.5.1. Bumoru 10 pyHKIIOHATBHUX XaPAKTEPUCTHK

Kinnesuii mpoyKT Mae OTPUMYBATUCS HACTYIMHUX (DYHKITIOHATHHUX BUMOT':

— SKIIO KOPUCTYBa4 HE 3apeeCTPOBAHUM, TO BiH HE Ma€ JOCTYII 70 BEO-CepBicy;

— KOPHUCTYBa4 MYyCUTh MaTH 3MOTY 3apeeCcTpyBaTHCh Ha CailTi;

— peecTpallisi HEMOXJIMBA, SIKIIO BXKE ICHY€ KOPHUCTyBau 3 TaKHUM CaMHM
JIOT1HOM;

— KOPHUCTYBa4 TOBMHEH MaTh 3MOTY CTBOPIOBATH 3BIT MPO CHOTOIHIIIHE
3aHSATTS, 3aHOCUTH JIaHi PO TPYIIH, K1 BEIe KOPUCTYBaY;

— KOPHUCTYBa4 Ma€ 3MOTy pe/IaryBaTH CBOi 3MiHH;

— KEpiBHHUK Mae€ JOCTYTI JI0 BCIX 3BITIB BCIX KOPUCTYBauiB;

— mporpaMa He TOBMHHA OyTH BHUMOIJIMBOIO Ta MIATPUMYBATHUCh Yy BCIX

CcydacHHUX Opay3epax.

1.5.2. Bumoru 10 inpopmaninHoi 6e3nmexun

Jlns 3a0e3nedeHHst HaIIMHOTO (DYHKI[IOHYBAaHHS CUCTEMU HEOOX1THO BUKOHATH
HACTYIIHI BUMOTH:
— TepeBipKa BBEACHOI JIOTIHY: BiH MOBHHEH OyTH YHIKaJIbHUM IS peecTpartii

HOBOT'O O0OJIIKOBOTO 3aITHCY.
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3aXMCT BiJ] HECAHKIIOHOBAHOTO JOCTYIY 10 (YHKIIOHAIY 3a JOIOMOTOO
Spring Security;

00poOKa BUHATKOBUX CHUTYaIl};

BUBECHHS TOBIJOMJICHb Y a3l BUHUKHEHHS TTIOMUJIOK;

peaizyBaTH BIAHOBIICHHS JaHUX 3a JIOMTOMOTO0 OeKarry.

1.5.3. Bumoru 10 ckjiaay Ta napaMeTpiB TeXHIYHHUX 32c00iB

Jlns  xopekTHOro (YHKIIIOHYBaHHS KIHIIEBOIO MPOAYKTY HEOOXITHUMHU

TEXHIYHUMH YMOBAMH €:

Java.

po

onepariiina cucrema Windows, Linux, MacOS, Android a6o 10S;
HasIBHICTh OYIb-SKOTO CydacHOro Opay3sepa, Hampukiaa, Google Chrome,
Opera, Microsoft Edge;

M1ITPUMKA BUCOKOIIBUIKICHOTO [HTEpHETY;

o0csr oneparuBHoi mam’saTi (O3Y) e menin 2048 Mb;

nporpamMa He MOBMHHA OyTH BHUMOIIMBOIO Ta MIATPUMYBATHUCh y BCIX

cyuyacHux Opay3epax.

1.5.4. Bumoru 1o ingopmaniiiHOi Ta MPOrpaMHOI CyMiCHOCTI

st po3pobku BE-uactunu BeO-cuctemu Oyina oOpaHa MoOBa MporpamyBaHHS
Kon moBuHeH OyTu HamucaHWil 3a BCiMa CTaHAapTamMu Ta 3TiAHO 3 JOTOBOPOM

CTWIb Komy MoBHM Java. [lns po3poOKu MpOTpaMHOTO 3acCTOCYHKY Oysio

BUKOpHCTaHO cepeny po3podOku Intellij IDEA ta cuctemy ans aBromarusanii 300py

MIPOEKTY Ha OCHOBI OMHCY iX CTPYKTYypH y (aiini pom.xml. [Iporpama He moBuHHA OyTH

BUMOIJIMBOIO Ta MPAIFOBATH Y BCIX HAUTIOMIMPEHIUX Opay3epax.
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PO3JILI 2
MPOEKTYBAHHS TA PO3POBKA ITPOTPAMHOT'O MIPOAYKTY

2.1. ®yHKUiOHAJIbHE NPU3HAYECHHSA NPOrPpaMu

PesynbratoM BUKOHaHHS I1i€l KBamidikamiitHoi poOoTu Mae OyTH TporpamMHUit
JOJaTOK, SIKMHM y akTHBHIN (a3l Aae ITOCTyN KopucTyBadaMm A0 caity. JlomaTtok mae
OpUiiMaTh 3aluTH Ha KOHTPOJIEPH Ta IMOBEpPTaTH HEOOX1JHY BiANOBIIb Ha (HPOHT-
YaCTUHY.

KinneBuii mpogyKT Ma€e JOTPUMYBATUCS HACTYMHUX (DYHKIIOHATBHUX BUMOT':

SIKIIIO KOPUCTYBa4 HE 3apEECTPOBAHUM, TO BIH HE Ma€ JIOCTYII 10 BeO-CepBiCy;

— KOPHUCTYBa4 MYCHUTb MaTH 3MOTY 3apE€eCTPYBaTUCh Ha CAMTI;

— peecTpallii HEMOXXJIMBA, SKIIO BXE ICHYE KOPHCTyBad 3 TaKUM CaMUM
JIOT1HOM;

— KOPHUCTYBa4 ITOBMHEH MaTH 3MOTY CTBOPIOBAaTH 3BIT IPO CHOTOIHIIITHE
3aHATTSI, 32aHOCUTH JIaHi PO TPYIIH, K1 BEIe KOPUCTYBaY;

— KOPHUCTYBa4 Ma€ 3MOTy peliaryBaTH CBOi 3MIHU;

— KEepiBHUK Ma€ JOCTYII JI0 BCIX 3BITIB BCIX KOPUCTYBauiB;

— mporpaMa HE TOBHMHHA OyTH BHMOIJIMBOIO Ta MIATPUMYBATHCh Yy BCIX

cyyacHux Opaysepax.

2.2. Onuc 3aCTOCOBAHUX MATEMAaTHYHHUX METOIIB

Y  po3poOmeHili cHUCTEMi BHKOPUCTOBYIOTHCS CTAaHIAPTHI MaTeMaTW4Hi

MeTonu(CKIaAaHHs) JUIsl pO3paxyHKy CyMH 3apO0iTHOT TIaTH.

2.3 Onnc BUKOPHCTAHOIL aPXiTeKTYpPH Ta MIA0JI0HIB NPOEKTYBaHHA

Spring MVC Framework cninye apxitekrypHomy madnony Model-View-
Controller (MVC), sikuii mpairoe HaBKOJIO MEPEIHBOTO KOHTPOJEPa, TOOTO CepBIETY

mucnetdepa. Cepsiiet nucnerdepa oOpoOisie Ta Bianpasisie Bci Bxigai HTTP-3anmutu
14



710 BIJIMTOBIIHOTO KOHTposiepa. Bin BukopuctoBye (@Controller i @RequestMapping sik
00pOoOHUKY 3anUTIB 3a 3aMoBUyBaHHSIM. AHoTalig (@Controller Bu3Havae, 1o neBHuii
KJIac € KoHTpojepoM. AHoramis (@RequestMapping BimoOpakae BeO-3amuTH Ha

metoau Spring Controller. (puc. 2.1) [2]

Handler Mapping

/
/
1 (Request) . 4
> | Dispatcher e Controller
— Servlet —
10 (Response) 5 (Model And View)
\
T 13 7 o
View Resolver
View

Puc. 2.1. Jliarpama noTOKiB MPY>KMUHHOT MOJIEJI — IMOJAAHHS — KOHTPOJIEP

Spring MVC Framework mpaiitoe HacTylmTHUM YHHOM:
1. Bci BXiJiHI 3aluTy TEpEeXOIUTIOThes ceprieTtoM DispatcherServlet, sxuit
IpaLIoE SIK MEPEAHIN KOHTPOJED.
2. Tlotim DispatcherServlet orpumye 3anuc BiioopaxkeHHs 00pooHHKa 3 XML-
¢aitny 1 mepeHanpasisie 3aMuT 10 KOHTPOJIEPA.
3. Kontponep moseprae 06'ekt ModelAndView.
4. Cepsret DispatcherServlet nepesipsie 3anuc po3B'sa3yBada MpeiCTaBICHHS B
XML-aiini Ta BUKJIMKA€E BIAMOBIIHUIA KOMIIOHEHT MPEACTABICHHS.
J11st BUKOHAHHST METH MPOEKTY BUKOPHUCTOBYBAIHCH (hPEHMBOPKH Spring Taxi siK:
Security, Web, Data, PostgreSql, Lombok, Flyway, Thymeleaf, Bootstrap.
3aBnsgku pperiMBOpKY Spring po3poOHUK MOXKE BUKOPUCTOBYBATH BXKE ICHYHOUUI
GyHKI[IOHAI, TAaKUM YMHOM — EKOHOMHTHCS Yac Ta CHJIM HAa PO3POOKY OUIbII

YHIKaJIbHUX (PYHKIIIH.
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Flyway ta PostgreSQL — me iHCTpyMeHTH najii poOOTH 3 0azaMu JaHUX.
Hampuknan, Flyway mo3Bosisie BAKOPHCTOBYBaTH CKPUTITH JJISI CTBOPEHHS TAOJIUIIb Ta
3nicHIOBaTH Pi3Hi oneparlii 3 HuMu. Bukopucranus CYB/] PostgreSQL o6ymoBieHo
THM, IO caMe 111 6a3a JaHux Oysia BAKOPUCTAaHA B MIPOEKTI.

Uepe3z HEOOXITHICTh JEMOHCTpaIii poOOTH 3aCTOCYHKY OYJIO BHPIIICHO
BukopuctoByBaru Thymeleaf - ma6nonizarop Java XML/ XHTML/HTMLS. Bin moxe
MpaloBaTH sIK y BeO-cepenoBullli, Tak 1 mo3a HuM. Thymeleaf € Oinpin migxoasimum
s oocimyroByBanHs XHTML/HTMLS Ha piBHI mpenacTaBieHHs BeO-T0/aTKIB Ha
ocHoBi MVC (Model-View-Controller). 3aBasiku HboMy OyB HanlMCaHUW MIHIMAJIbHUM

FE, sikuii BigoOpaxae podoty BE wacTuny cucremu OOIIKYy.

2.4 Onuc BUKOPUCTAHMX TEXHOJIOTI Ta MOB IPOIrPAMYBAaHHS

Jlana indopmariiina cuctema Oyna po3poOiieHa 3 BHUKOPHCTAHHSIM TaKUX
TEXHOJIOT1A Ta MOB IIPOTrpaMyBaHHS:

— Java;

— Maven;

— Thymeleaf;

— Spring Boot;

— Lombok;

— Flyway;

— Hibernate;

— Bootstrap;

— PostgreSQL;

— HTML.

Java — 1ie 00'eKTHO-Opi€EHTOBaHA MOBa MPOTrpaMyBaHHS Ha OCHOBI KJaciB, sfKa
po3pobieHa Tak, MO0 Maru SKOMOTa MEHINIE 3aJeKHOCTeH mpu peanizamii. Bona
IpU3HAYEHa AJIg TOTO, 1100 PO3POOHUKH JOJATKIB MOTJIM TMCATH OIMH Pa3 1 3aIyCcKaTu

oyne-n1e (WORA), T0OTO CKOMIIILOBAaHMM KOJ Ha Java MOKe MpalffoBaTh Ha BCiX
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iargopmax, siki mATpUMYIOTh Java, 0e3 HeoOxigHoCTI nepexkoMmnusauii. Bnepuie Java
Oyna BunyiieHa B 1995 poui 1 MIMPOKO BUKOPUCTOBYETHCS 111 pO3POOKH JTOAATKIB IS
HAaCTUTbHMX KOMII'FOTEpiB, [HTepHETY Ta MOOUIBHMX MPHUCTPOIB. Java BioMa CBOEIO
IPOCTOTOI0, HAJIMHICTIO Ta (PyHKIIISIMU O€31E€KH, 0 POOUTS ii MOMYJISIPHUM BHOOPOM
JUISL JOJATKIB KOPIIOPATUBHOTO PiBHS.

Java Oyna pospobiena [Jxeitmcom T'ociminrom B Sun Microsystems Inc B 1995
pou, a mi3Hime npuadana xkopropauiero Oracle. Lle mpocta MoBa mporpamyBaHHS.
Java nmonermurye HanycaHHsI, KOMIUJIALIIO Ta HaJaro/pKeHHs nporpaM. Bona nonomarae
CTBOpIOBaTH Oararopa3oBWil KOl 1 MOAYIBHI mporpamu. Java - 1e 00'€KTHO-
OpiEHTOBaHa MOBa MPOTrPaMyBaHHs, 110 0a3yEThCA HA KJAcax 1 Ma€ SIKOMOTa MEHIIIE
3aJIeKHOCTEH Tpu pearizaimii. MoBa mporpamMyBaHHs 3arajJbHOrO MPU3HAYCHHS,
CTBOpEHA ISl TOTO, 00 PO3POOHUKH MOIJIM MUCATH OJWH pPa3 i 3almycKatu Oyab-fe,
CKOMITUTLOBAHUHN KOJ] Java MOKe MpaIfoBaTH Ha BCIX MmiaTdopMax, sKi mATPUMYIOTh
Java. Ilporpamu Ha Java KOMIUTIOIOTECS y OAWT-KOI, IKHW MOKHA 3aIlyCKaTu Ha Oy/b-
KM BIpTyasibHii MamuHi Java. CunTtakcuc Java noniOHuii 1o c/c++. [3]

[lepeBaru:

— Heszanexwnicts Bix margopmu:

[Iporpamu Ha Java MOXYTh MpanioBaTh Ha Oyab-sSkoMy HpUCTpoi 3 JVM
(BipTyasIbHOIO MaIIuHOIO Java), mo poOuTh 1i TyXe YHIBEPCATHBHOIO MOBOIO
JUIsl BUKOpUCTaHHs mporpamicramu. lle 3a0e3mneuye OuIblIy THYYKICTB 1
JOCTYMHICTb JIOJIaTKiB, po3po0ieHux Ha Java. [4]

— OO0'eKTHO-OpiEHTOBaHA MOBA:

Java  gorpumyerbcs  mapaaurmu  OOIl  (00'€eKTHO-OpPIEHTOBAHOTO
IpOrpaMyBaHHs ), 10 TOJETIIY€ CTBOPEHHS MOIYAHUX MPOTPpaM Ta KOy s
OaraTopa3zoBoro Bukopuctanus. Lle cipuse po3poOiii IpoOCTIMINX, JETIIUX B
00CIIyroByBaHHI KOJOBUX 0a3 JUIsl MACIITAOHUX MTPOEKTIB.

Henomniku:

— IlponyKTHUBHICTB:
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Xouya Java no0pe mpairoe B 0ararbOX CHUTyallisiX, BOHa MOXeE OyTH
NOBUIBHILIOK 3a JEsSKl 1HIII MOBH 4Y€pe3 BHUKOPUCTAHHS BIPTyaJIbHOI
mamuHd. Lle € HempoaikoM y BUIIagKax, KOJIM BUCOKA MPOAYKTUBHICTh Ma€e
BUpIIIaJbHE 3HAUEHHS, HANPHUKIAA, y CHCTEMax peaidbHOro dYacy abo
PECYpPCOMICTKHX J0aTKax.

— CrnoxuBaHHS Mam'sITi:

[Iporpamu Ha Java yacTto KpUTHKYIOTh 32 T€, II0 BOHM 3aiiMaloTh Oararo
nam'sti, 10 TPU3BOAUTH 1O TMIABUINEHHS BUMOT JIO arapaTHOTro
3a0e3mneueHHs Ta 30UIbIIEHHS BUTpAaT Ha XOCTUHI. lledt Hemomik Moxe
BUKJIMKAaTH 3aHENOKOEHHS B PO3POOHUKIB Ta KOMIAHIM, SIKI MPartHyTh
ONTHUMI3yBaTH BUKOPUCTAHHS PECYPCIB Ta MiHIMI3yBaTH OTepalliiiHi BUTPATH.

— CuHrtakcuc:

Java Bigoma CBOiIM 0araToC/IiBHUM CHHTAaKCHCOM, IO IPHU3BOJIUTH JI0
JIOBIIIOTO Ta CKJIQIHIIIOTO KOy, MOPIBHSHO 3 JESKUMH 1HITMMHU MoBamu. Lle
MO>KE€ CIPUYMHUTHU 30UTBIIEHHS Yacy Ha po3poOKy Ta 301IbIIIEHHS] BUTpAT Ha
00CITyroByBaHHs, 0COOJIMBO Y BETUKHUX MPOEKTAX.

Maven — 11e IHCTPYMEHT JIJIsl YIIPaBIIHHS Ta PO3yMiHHS MPOEKTIB, SKUH HaJae
po3poOHUKaM MOBHUM (HPEeUMBOPK KUTTEBOTO 1KY 30ipku. KoManna po3poOHUKIB
MOXKE aBTOMAaTH3yBaTH 1HPPACTPYKTYpy 30IpKH MPOEKTy Maibke B HANWKOPOTIII
TEPMIHH, OCKUIbKM Maven BUKOPHUCTOBYE CTaHIApTHY CTPYKTypy KarajoriB 1
YKUTTEBUM ITUKJI 301pKHU 32 3aMOBUYBaHHSM. [5]

Maven cmopolrye Ta CTaHAapTU3yE TMporec 30ipku mpoekTy. BiH Jerko
CIPABISETHCS 3 KOMIUISIIEI0, PO3MOBCIOKCHHAM, JOKYMEHTYBAaHHSM, KOMaHIHOIO
CHIBIpALCl0 Ta 1HIIMMH 3aBJaHHAMH. Maven 30UIbLIy€ MOXIJIHUBICTH MOBTOPHOTO
BUKOpHUCTaHHS 1 6epe Ha cebe OUIBIIICTh 3aBaHb, MOB'I3aHUX 31 301PKOIO.

CrpykTypa npoekTy:

— src/main/java — qupektopis Java kiacis;

— src¢/main/resources — AUpeKTopis KoHpirypamiinux (aiinis Ta templateis;

— src/test/java — AUPEKTOPIist TECTIB.
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Thymeleaf - ue cydacHuii cepBepHuil ABMXKOK I1a0JIOHIB Java, AKuil poOUTH
akueHT Ha npuponHi HTML-mabnoHu, sKi MOXXKHAa MONEPEIHbO NEPENIIHYTH B
Opay3epl TMOABIMHMM KJIIKOM, IO Y€ KOPUCHO JJIi CAaMOCTIHHOI poOOTH Haj
mabsoHaMu 1HTepdeiicy KopucTyBaua (Hampukia, AU3aiiHeEpoM) 06€3 HEeOOX1IHOCTI
BUKOPHCTAHHS TpaIorodoro cepsepa. fAkmo Bu xouere 3amiauTu JSP, Thymeleaf
MIPOIIOHY€E OJIMH 3 HAMIIUPIINX HAOOPIB (QYHKIIIN JJI TOJETIEHHS TaKOTO MEePEXOy.
Thymeleaf akTuBHO po3BHBaeTbcsi 1 MIATpUMYEThCS. [  OUIbII  MOBHOIO
03HAMOMJICHHS IUBITHCS JIOMAITHIO CTOPIHKY npoekTy Thymeleaf. [6]

[arerpaniero Thymeleaf 3 Spring MVC kepye npoext Thymeleaf. Kondirypariis
BKJIIOYA€ KUIbKa orojioiieHb 000iB, Takux sk ServletContextTemplateResolver,
SpringTemplateEngine 1 ThymeleafViewResolver. JluBitbcst Thymeleaf+Spring ms
O1IbII AeTaNIbHOI 1H(pOpMAaILii.

Java Spring Boot — 1e iHCTpyMEHT 3 BIAKPUTHUM BUXIJIHHM KOIIOM, SIKUI
TMIOJICTIITYE€ BUKOPHUCTAHHS (PperMBOPKIB HA OCHOBI Java JJisi CTBOPEHHSI MIKpOCEPBICIB
Ta BeO-101aTKIB. SIk1uM O He Oyno BU3HaueHHs Spring Boot, po3MoBa Mae mourHaTucs
3 Java — ofHi€l 3 HAUMOMYNAPHIMIUX 1 HAWMOMIMPEHIIIUX MOB MPOTrpaMyBaHHS Ta
00YuCTIOBAIBHUX TUIATGOpPM JIJIsE PO3pOOKK 101aTKiB. PO3pOOHUKM B yChOMY CBITI
NOYMHAIOTh CBIM HUIAX KOAyBaHHS 3 BUBYEHHA Java. [Hyuka Ta 3pyuHa Yy
BUKOPHCTaHHI, Java € yinro0IeHOI0 MOBOIO pO3POOHUKIB JIJIsl PI3HOMAHITHUX JOJATKIB
BiJI COLIAJIBHUX MEPEX, BEO-I0AATKIB Ta irop /10 MEPEkKEBUX Ta KOPHOPATUBHUX
JIOJIaTKiB. [6]

Java — myxe momyisipHa MOBa, ajie BOHA Mae€ JCKUIbKa HenolikiB. OaHuM 3
HaUMOMYJISIPHIIIKUX HEIOMIKIB € T€, 1[0 HaM BCE 1€ MOTPIOHO MUCATH MAa0JIOHHUHN KO/,
TaKHil 9K reTepu, ceTepu Ta meto toString() Ha Java, B Toit yac sik Kotlin ta Scala, siki
TakoX 0asyroThcsi Ha JVM, He moTpelyroTh 1bOTO, 1, OTXKE, 1€ € MPUUYUHOI TXHBOT
OUTBIIOT MOMYISIPHOCTI y cnbHOTI. Ock TyT 1 3'saBrseTsest Lombok, sxuit gonae uei
HenoiK Java.

Project Lombok — 11e incTpyMeHT 610mioTexu Java, ikl BAKOPUCTOBY€ETHCS JIJIsI

MiHIMI3aIlli/BUaaICHHsS IMA0JIOHHOTO KOy Ta €KOHOMIii JOpPOTOIIHHOTO dYacy
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PO3pPOOHUKIB Mij Yac pO3pOOKH 32 paXyHOK BUKOPUCTAHHS JIMIIIE AeSIKUX aHoTalii. Ha
JOJIATOK JI0 ITLOTO, BiH TAKOXK MIABUIIY€ YNTA0CTHHICTh BUX1THOTO KOAY Ta €KOHOMHTH
Micue. Ajle BU MOXETe MOAYMaTH, IO B Halll yac BCi BUKOPHUCTOBYIOTh IDE, ski
HaJIal0Th MOXKJIMBICTh TE€HEPYBaTH 111 1IA0JIOHU KOy, TOA1 HaBimo motpioen Lombok.
Koxxnoro pa3y, koiau Mu BukopuctoByeMo IDE mms renepartii nux ma0ioHHUX KOMIB,
MU TPOCTO PATYEMO ceOe BijJ HAlMCaHHS BCHOTO IILOTO KOy, ajie HAcIpaBli BiH
OPUCYTHIA y HamoMy BUXiZHOMY Koal 1 30uibirye LOC (psakd Komy), a TaKox
3MEHIIIY€E 3pYYHICTh CYIPOBOAY 1 YUTA0ENbHICTh. 3 1HIIOro 60Ky, Lombok monae Bci i
11a0I0HHI KOJIM 1] Yac KOMIOUIALIT y ¢aiin «.classy, a He B Hall BUXIAHUM Koz. [7]

Flyway — 1ie npoeKT 3 BIIKpUTHM BUX1IHUM KOJIOM, pO3pOoOJIeHHI Ha Java, siKuii
aBTOMAaTH3y€ Mirpaiito cxem 0a3 JaHUX IS MPOEKTIB Ha Java. 3a3BUyail CKpUITH
MITpallii CXeM PO3MILIYIOThCS Y TOMY K CXOBHII, 110 1 KoJA. TakuM YHWHOM, TPOEKT
J0CSITa€ MPSIMOTO KEPYBAaHHSI BEPCISIMU CKPHUIITIB OJJHOYACHO 3 KEPYBAHHSIM BEPCIIMHU
nporpamu. [ 8]

Hibernate — nie ¢peiiMBopk, sxuil 3ade3nedye MeBHUM piBeHb a0CTpakiiii, 110
Oo3Hauae, MO0 MpOrpaMmicTy He MOTpiOHO TypOyBartucs Tpo peanizaiito, Hibernate
pOOUTH BCE 3a Bac, HAMIPHUKIIA]], BCTAHOBIIOE 3'€THAHHS 3 0a3010 JaHWX, MTUIIIE 3aITTH
s BukoHanHs CRUD-ormepartiii Torro.

le java ¢QpeliMBOpK, SKHII BHUKOPUCTOBYETHCS [JII PO3POOKH JIOTIKH
NEePCUCTEHTHOCTI. JIorika MepCUCTEHTHOCTI 03Hadae 30epiraHHs Ta oOpoOKy JaHMX
JUTSl TPUBAJIOTO BUKOpUCTaHHA. TouHime kaxyuu, Hibernate - 1e BiakpuTHii,
HeiHBa3uBHUM, Jierkuii java ORM (Object-relational mapping) dpeiiMBopk st
po3po0KH 00'eKTIB, IKI HE 3ajieXkaTh BiJl IPOrpPaMHOro 3abe3neyeHHs: 0a3u JaHuX 1
CTBOPIOIOTH HE3AJICKHY JIOTIKY mepcrucTeHTHOCTI y BCix JAVA, JEE. [9]

OpeliMBOpK O3Haya€, MO 1€ CHeIlialibHe MporpaMHe 3a0e3MeueHHs, 10
BCTAHOBJIIOETHCA, SIKe 3abe3medye piBeHb aOCTpakiii Ha OHIA abo MEeKUIBKOX
texHoinorisnx, takux sk JDBC, Servlet i T.a., mo0 crnpoctutn abo 3MEHIITUTH

CKJIaJIHICTh TIPOILIECY PO3POOKH.
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Bootstrap — 1e Oe3komtoBHUN (PpoHTEHA-PpeMBOpPK JJisI MIBUAIIOL Ta
POCTIMIOT BeO-po3poOKHu

Bootstrap Bkrowae mabmonu gusaitny Ha ocHoBi HTML Ta CSS nns
tunorpadiku, GopM, KHOIOK, TaOIUIIb, HAaBIrallii, Moaliel, Kapyceel 300pakeHb Ta
Oararo 1HITIOro, a TAaKOX JA0JaTKOBI Iariau JavaScript [10]

Bootstrap Takox 1ae MOXKIIMBICTD JIETKO CTBOPIOBATH a/IallTUBHI TU3aiHU.

PostgreSQL — ne Oe3komToBHa cuctema 0a3 JaHMX 3 BIAKPUTHM BUXITHUM
KOJIOM, siKa maTrpumye sik pensiiiai (SQL), tak 1 aHepemnsiiiini (JSON) 3anuTu.

PostgreSQL — ue BHyTpimHs 6a3za AaHUX AJid AMHAMIYHUX BeO-CallTiB 1 BeO-
JOJIATKIB.

HTML posmmudpoByerbest sik Hypertext Markup Language (MoBa po3MiTKu
TINepPTeKCTy) 1 € IIMPOKO BHUKOPUCTOBYBAaHOKO MOBOIO MPOrpaMyBaHHS, IO
BUKOPHUCTOBYETHCS 11T pO3pOOKH BEO-CTOPIHOK. Y mboMy TiapydHuky 3 HTML mu
nizHaemocs, 1mo Take HTML, ski #oro ¢yHKIi, OCHOBHI TeTH Ta €JIEMEHTH, IO

BUKOPHCTOBYIOThCS, 1 6arato iHmoro. [11]

2.5. Onuc cTPYKTYpH NPOrpamMM Ta AJTOPUTMIB ii QyHKIIOHYBaHHS.

JlaHa CTpykTypa MpOEKTy € JIEepEBOBHUIHOK Ta € CTAHZAPTHOI CTPYKTYPORO

cepenosuia po3pooku IntelliJ IDEA. ITpuknan npuBeneHo HIKYE HA PUCYHKY 2.2.

Puc. 2.2. CTpykTypa nIpoeKTy
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Jlana mporpama mnoOygoBaHa Ha OCHOB1 (iua-MOAYIBHOT apXITEKTypH, IO
O3Hayae, 10 KJIacH PO3MOJIICHI MO MarkaM, 3TigHo 3 ixHIM (yHKIioHamOM. Takum
yuHOM, y Tamnii auth — jorika ayteHTudikaiii Ta aBropm3aiii, y mnariii controller €
MaKkeTH 3 KOHTPOJEpaMu Ta CepBicaMu, 110 BUKOPHUCTOBYBAJIMCH, y Mamill entity —
cytHocrti(tabmumi BJI) ta penozuropii. Kiac, mo 3amyckae nporpamy 3HaXOIUTHCS Y
kopeHi. [lami, y manii resources 3HaXOIsAThCS YC1 pecypcH, 1mo Heooxiani [13, Taki sk
html cropinku, ckpunrtu mst BJI.

VYci peno3utopii ycnaakoBytoTh iHTEpdeiic JpaRepository, sskuii Bkirouae B cede
HaWHEOOX1IHIII METOAM JIJIsi poOOoTH 3 0a30r0 JaHux. [Ipukian cxemu TabIUIb Ta X

3B’s13K1B Y B/ mpuBeneHo HuUKYe HA PUCYHKY 2.3.

Puc. 2.3. Cxemu tabauis Ta ix 38°s13K1B y b/l
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Tabmuis 2.1
Crpykrypa Tadaunui teacher

Hasga xonmonku Tun [Ipu3HaueHHs

id Integer VYHIKaJIbHUM
ineHTudikarop
KOpUCTyBaya

user_name Varchar Im’s kopucTyBaya

password Varchar [Tapons kopucTyBaua y
3amu(poBaHOMY BUTIISI

3akiny. Tabm. 2.1

first name Varchar Im’s1 kKopHcTyBaya

last name Varchar [IpizBuie kopHucTyBaua

role Varchar Posnb kopucTyBaua

Tabmuus 2.2

Crpykrypa Tadauui report

Haz3Ba xosonku

Tun [Ipu3HaueHHs

id

Integer VYHikanbHUN

11eHTU(IKaTop 3BITY

dates Date Hara 3BiTy

number_of lessons Integer Howmep ypoky

teacher id Integer VYHikanbHUN
inenTudikarop

KOpUCTyBa4ya. 3O0BHIIIHIM

KJIIOY
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Taomumsg 2.3

Crpykrypa Tadauui groups

Hasga xonmonku Tun [Ipu3HaueHHs

id Integer VYHIKaJIbHUM
11eHTU(IKATOp TPyIu

name Varchar Im’s Tpyniu

price Integer [ina

teacher i1d Integer VYHikanbHUN
ineHTudikarop
KOpUCTyBaya. 3O0BHIIIHIN
KITIOY

Tabnuus 2.4
Crpykrypa Tadauui group_report

Hazga xomonku Tun [Ipu3HaueHHs

id Integer VYHIKaJIbHUM
11eHTU(IKaTop 3BITY

group id Integer Inentudikarop TpyIIU.
30BHINTHIN KJTFOY

report_id Integer Inentudikarop 3BITY.
30BHILIHIN K04

s mamka BiamoBimae 3a poOoTy 3 6a3010 JaHUX. BoHa MicTUTh (haiiiv 3 Ha3BOIO

changelog, B sIkMX MO)XKHa CTBOPIOBAaTH TaOJMIlI, HATIOBHIOBATH iX JAHWMH, a TaKOX

CTBOPIOBaTH PI3HOMaHITHI 00'€eKTH 0a3W NaHUX, TaKl K 1HAEKCH, TPUTE€PU TOLIO.

dopmaru 3amucy MOXyTh Oyt .xml a6o .sql. ¥ MoeMy BHManKy, TyT 3HaXOISATHCA

CKPHUIITHU AJIs1 CTBOPCHHSA Ta6JII/IHB Ta sequences, 10a1aBaHHsA a,IIMiHiCTpaTOPa 3 [IapojieM

"admin". ITpuknan ¢aiiniB Mirpauii npuBeAEHO HUYKYE HA PUCYHKY 2.4.
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v WE resources

v db.migration

V1_tables.sq

Puc. 2.4. Tlanka Migration

Ha pas3i uac nnst koHTpoJepiB, 1o 06e3mnocepesHb0 00poOIIOI0Th 3aUT 3 (PPOHT-
YaCTHHU ¥ 3BepTaroThes 10 b/l depe3 cepmicu, a MoTiM mepenaroTh BiAMoBias BE
KJIIEHTOBI.

CalculateController — kouTposep aist 00poOKM cyMyBaHHS KUJTBKOCTI TOIMH Ta
BapTOCTI YPOKY 3a MeBHMM nepiof yacy. OCHOBHI api-MeTO/IU:

- GET:

o “/calculate” — moBeptae cTopinky calculate;
o “/calculate/teacher” — moBeprae cropinky headCalculate.

ErrorController — konTposnep ayist 00poOku nmomunok. OCHOBHI api-MeTOJU:

- GET:
o ‘“/error” — moBepTae CTOPIHKY €rrot;
o “/error/createUser” — moBeprtae ctopiHky errorCreateUser;
o “/error/emailExist” — moBeprae ctopinky errorEmailExists.

GroupController — koHTpoJEep AJiE OOPOOKH CTBOPEHHSI a00 BUIAJICHHS TPYIL.

OCHOBHI api-MeTO/H:
- GET:
o “/group” — moBepTae CTOpiHKY grouplist;
o ‘“/group/create” — nmoBeprae ctopiHky groupCreate.
— POST:
o ‘“/group/create” — CTBOPIOE HOBY T'PYIIY;
o “/group/delete” — Bunanse rpyimy;
o “/group/update” — OHOBIIIOE TPYIY.

LoginController — konTposep st o00podku apropu3aiiii. OCHOBHUI api-MeTO/;
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- GET:
o “/” — BiAMOBiJa€ 32 aBTOPU3AILIIIO Ta ayTeHTU(DIKALIIIO.
RegistrationController — xonTponep st oOpoOku peectparii. OCHOBHI api-
METOJIH:
- GET:
o “/createUser” — moBepTae cTopiHky createUser;
— POST:

o “/createUser” — 00po0IIOE peecTpallito KOpUCTyBaya.
ReportController — kouTpomnep nist o0poOku 3BiTiB. OCHOBHI api-MEeTOIU:
- GET:

o “/report” — moBepTae CTOpiHKY reportList;

o “/report/date/*” — moBepTae CTOpPIHKY report;

— POST:

o “/report/create” — 0OpoOIIOE CTBOPEHHS 3BITY;

o “/report/delete” — 06poOIIOE BUIANICHHSI 3BITY;

o “/report/create/group” — 00poOIIOE CTBOPEHHS TPYIIH;

o “/report/delete/group” — 06poOIIOE BUIATICHHSI TPYTIH.
TeacherController — korTponep s 00poOku kepyBaHHIM BuuTEIsIMU. OCHOBHI

api-MeTO/IH:
- GET:

o “/teacher” — moBepTae CMUCOK BCIX BUUTEINIB,;

o “/teacher/date/*” — moBeprae gaHi MPO KOHKPETHOTO BUUTEIIS;
— POST:

o “/teacher/delete” — 06poOIIOE BUIATICHHST BUUTEIIS;

o “/teacher/update” — 06poOIIOE OHOBIIEHHS BUUTEIS.
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2.6. OOrpyHTyBaHHfl Ta OpraHizamiss BXiIHHX Ta BHXIIHHUX JTaHHUX
NMporpamu.

CucteMi HaslarOThes BX1JiHI 1aHl y opmati DTO-06’exTy, sikuit hopMyeThCs Ha
(GpOHT-4aCTHHI 3aCTOCYHKY B 3aJ€XKHOCTI BiJ il kopuctyBada. Kpim TOro, B
3aJIEKHOCTI B HeoOXimHO1 iH(opmarlii, (GpoHT-yacTHHA BIiAMpPABIAE BIAMOBIIHI
3alUTH 0 po3poOmoBaHoi cucteMu. Cucrema oOpoOJIsi€e I 3allUTH Ta BIAMOBIAE

BUX1THUMU AaHUMH Y popmari DTO-06’ekry.

2.7. Onuc po3po0d/IeHOr0 MPOrPAMHOI0 MPOAYKTY.

2.7.1. BukopucraHi TexHi4HI 3aco0u.

B mpomeci TectyBaHHS Ta po3poOku Oyau BUKOPHCTaHI HACTYIHI TEXHIYHI

3acoou:
— ormeparuBHa nam’ath oocsirom 8 I'b;
— npouecop AMD Ryzen 5 4500U (2.38 I'T'n);
— HaKOMWYYyBay Ha )KOPCTKOMY nucky obcsrom 1 Th;
— Bigeoananrtep Vega 7;
— KJIaBlaTypa Ta MHUIIIKA.

Bkazani TexHiuHI 3acoO0M He MaroTh OyTH OO0OB’SI3KOBO  1AEHTHUYHHX

XapaKTePUCTHUK JIJIs1 OE3MEePEIIKOAHOI pOOOTH CUCTEMH.

2.7.2. BukopucTaHi nporpamHi 3acoou

[Tin yac po3poOku MAaHOTO 3aCTOCYHKY OyliM BHUKOPHUCTaHI Taki MporpamHi

3aco0u:
— IntelliJ IDEA;
— Git, GitHub;
— PostgreSQL;

— Java;

27



— Maven;

— Thymeleaf;

— Spring Boot;

— Lombok;

— Flyway;

— Hibernate;

— Bootstrap;

— HTML.

IntelliJ IDEA — iHTerpoBaHe cepeAoBHUINE PO3POOKH  IMPOrPaMHOTO
3a0e3neueHHs i1 6aratb0X MOB IporpamyBaHHs, 30kpema Java, JavaScript, Python,
po3pobiiene komnaniero JetBrains. Community Bepcis cepeaoBHIla MiATPUMYE
IHCTpYMEHTH AJis ipoBenieHHs TecTyBaHHsS TestNG 1 JUnit, cuctemMu KOHTPOITIO BEpCiid
CVS, Subversion, Mercurial 1 Git, 3acobu cknaganas Maven, Ant, Gradle, MoBu
nporpamyBanHs Java, Scala, Clojure, Groovy, Kotlin 1 Dart. [TlinTpumyetbcst po3poOka
3acTOCyHKIB 1t MoOuTbHHX Tuiar@opm Android. Jlo ckiagy BXOAUTH MOIYIb
Bi3yanbHOro npoektyBaHHs GUI-intepdeiicy Swing UI Designer, penakrop
perynsapHux BupasiB, XML-pemxakTop, cuctema nepeBipku KOPEKTHOCTI KOy, CUCTeMa
KOHTPOJTIO 32 BUKOHAHHSIM 3aBJaHb 1 JOTIOBHCHHS JJISI IMIIOPTY Ta €KCTIIOPTY MPOCKTIB
3 Eclipse. JloctynHi 3acobu iHTerpailii 3 cucremMaMu BiACTeXeHHs moMuiIok JIRA,
Trac, Redmine, Pivotal Tracker, GitHub, YouTrack, Lighthouse.

Ultimate Edition — komepitiitHa Bepcis, 110 BIAPI3HIETHCS HASBHICTIO MATPUMKHU
JOJATKOBUX MOB TporpamyBanHs (Hampukman, PHP, Ruby, Python, JavaScript,
CoffeeScript, HTML, CSS, SQL), niarpumkoro texnonorii Java EE, UML-niarpam,
NiJPaxXyHOK MOKPUTTS KOIYy, MOXJIMBICTIO poOoTH 3 (perimBopkamu (Rails, Grails,
Google Web Toolkit, Spring, Play Framework i Hibernate), 3acobamu inTerparii 3
Perforce, Microsoft Team Foundation Server 1 Rational ClearCase.

Hwxue npuseneHo intepdeiic cepenoBuiia po3poOKu Ha pUCYHKY 2.5.
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Puc. 2.5. Inrepdeiic IntelliJ IDEA

Git — e po3nojiaeHa CUCTeMa KOHTPOJIIO BEpCiid, sika J03BOJISI€ KOMaHIaM
PO3pOOHUKIB MPOrPaMHOTO 3a0€3MEUCHHS MaTH KUTbKa JIOKATBHUX KOIIIH KOJIOBO1 6a3u
MPOCKTY, HE3aJIeKHUX OaHa Big onHoi. [{i komii, a00o TUIKKM, MOXHa IIBUIKO
CTBOpIOBaTH, OO0'€AIHYBaTH Ta BHAAIATH, IO Ja€ KOMaHAAM MOXJIUBICTb
EKCIIEPUMEHTYBATH 3 HEBEJIIMKUMU OOUUCITIOBAILHUMHU BUTpATaMu niepes1 00'€ THaHHSIM
B OCHOBHY TUIKy (iHOII ii Ha3uBalwTh MaicTep-ruikoro). Git BIAOMHUN CBOEIO
MIBUKICTIO, CYMICHICTIO 3 pOOOYHMMH TIPOIIECaMH Ta BIAKPUTUM BUX1THUM KozoM. [12]

GitHub — ne mmardpopma st po3MilieHHs KOIy Il KOHTPOJIIO Bepciii Ta
criBnpaul. BiH 103Bosie CHIBHO NMPALIOBATH HAJl MPOEKTAMU 3 Oy/Ib-SIKOrO MICIS Ta
30epiratu Bepcii MPOEKTy Ha BiIJaJICHOMY CEPBEPI.

PostgreSQL — ne mnpocynyra pemsuiiina CYB]/] xoproparuBHOro kiacy 3
BIIKPUTUM BUXIIHUM KozmoM, sika miarpumye sk SQL (pemsmiitai), tak 1 JSON
(aepernsmiiini) 3anuty. Lle BUcokocTabiibHa cucTeMa yrpaBiIiHHA 0a3aMu TaHUX, SKa
HIATPUMY€ETbCA OlnbIl HIK 20-piuyHMM PO3BUTKOM cCHUIbHOTH. Llei perenbHu 1

CHOUTBHUNA MiAXiJ CHOpPUSB BUCOKOMY PIBHIO ii CTIMKOCTI, IITICHOCTI Ta KOPEKTHOCTI.
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PostgreSQL BHUKOpHCTOBY€TbCSI SIK OCHOBHE CXOBHIIE AaHUX JJsi Oararbox BeO-,
MOOUIBHHX, T€ONPOCTOPOBHUX Ta AHATITUYHMX JOAATKIB. [13].

Hwxue npuseneno inrepdeiic PostgreSQL Ha pucysky 2.6.

Object E S B % Q > ODashboard Properties SQL  Statistics Dependencies Dependents  Processes
i 0

PID Type Server Object Start Time v

Puc. 2.6. Intepdeiic PostgreSQL

2.7.3. BUKJINK Ta 3aBaHTAKE€HHS IPOrpaMHu

Ileti mpoaykr He Oyae po3TallOBaHWH Ha cepBepi, TOMy HWOTO MOXKHA
BUKOPHCTOBYBATH JIUIIIC JIOKAJTHHO MPHU 3aITyCKY IPOTPAMH.

Jlnst poGoTH 3 po3pobIeHUM BEO-/101aTKOM JIOKaIBLHO TOTPIOHO 3aITyCTUTH KJlac
SpeakUpApplication.java Ta nepeiitu y Opaysepi 3a aapecoto localhost:8081, Ha pasi
€ TUTBKY TaKuil CrociO, aji 1e MOXKJIMBO peati3yBaTH Ha BIPTyaIbHOMY CepBepi, s
boro Oyne mnoTpiOHO 310paTW NPOEKT 3aBAsKd KoMaHai mvn clean install Ta
3aJICTTOITH MOTO Ha CEepBEp, a TAKOXK JOJATH CKPHIIT, M0 OyJe MOCTIMHO TpUMAaTH
310paHuid MPOEKT Yy 3amylIeHOMY CTaHl. ABXEX, Y TaKOMY BHUIIAJIKy MOTPiOHO Oyne

BUKOPHMCTOBYBATH ip-ajpecy 3aMmicTh localhost, a Takoxk HOBUI TOPT.

2.7.4. Onuc intep@eiicy KopucTyBaia
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[leli 3acTOCYHOK € IHTYITMBHO 3pO3yMUIMM Ta MIATPUMYEThCA Ha YCIX
HaWMOIIMPEHIIIUX Opay3epax.
Cropinka Bxony 3abe3neuye 00OpoOKy JaHUX KOpHUCTyBaya Ta HE J03BOJISIE HOMY

YBIMTH, SIKIIIO BBEICHH1 AaH1 HeKOpeKTHi. Lle 300pakeHo Ha pucyHky 2.7.

« € @ localhost8081/login BAx O V@

Password

New around here? Sign up

Puc. 2.7. Cropiaka Bxoay

Cropinka 00OpOOKM JIEMOHCTPY€ JIOTIKY HENPaBWIbHO BBEIACHUX JTaHUX

KopucTyBaua. Lle 300paxkeHO Ha pUCYHKY 2.8.

User name

‘ name@example.com ® ‘

Invalid username or password
Password

| o |

Puc. 2.8. O6poOka BUKIIFOUEHUX CUTyall1l

s cropinka 3a6e3neuyro 0OpoOKy JaHUX MPU CTBOPEHHI HOBOTO KOPUCTYBaya.

[le 300paxxeHo Ha pUCYHKY 2.9.
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User name

Password

We'll never share your password with anyone

First Name

Last Name

Create account

Puc. 2.9. Cropinka peectparlii KOpucTyBada

Cropinka o0OpoOKM JEMOHCTPY€E JIOTIKY HEMPaBWIbHO BBEACHUX JaHUX

kopuctyBaya. Lle 300paxeHo Ha pucyHky 2.10.

User name

| J

Can't be empty

Password

l 3

Can't be empty

First Name
[ o)

Can't be empty

Last Name

[ o]

Can't be empty

Create account

Puc. 2.10. O6poOka BUKITIOYECHUX CUTYaIlil
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Ha wiéi cropinui Head of studies kOHTpomio€ akayHTH BYHMTETIB Ta MOXKE
BUIAJIUTH aKayHT, SIKIIIO BYMTENb 3BUTLHUBCS Ta pelaryBaTy Horo qaHi 3a 3anutoM. Lle

300pakeHO Ha pUCYHKY 2.11.

| Serax Teachers Calculation

Permissions: TEACHER

Permissions: TEACHER

admin admir

Permissions: HEAD_OF_STUDIES

- 29

Puc. 2.11. T'onosna ctopinka Head of studies

Ha miii cropinmi Mu MoxkeMo peaaryBaTu JaHi Buutens. Lle 300pakeHo Ha

PUCYHKY 2.12.
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asd asd

Password:

Last name:

Role:

Choose

User name:

First name:

Puc. 2.12. Ctopinka penaryBaHHsl JaHUX BUUTEIS

Ha i cTopinii Mu MoxkeMo BUOpaTH KOHKPETHOTO BUMTENS Ta pPO3paxyBaTh

HOTO MPOMYKTUBHICTH 3a TIEBHUM 1iepiof. Lle 300paxkeHo Ha pucynky 2.13.
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Calculation X

Teacher

Choose v

Date from:

Day v Month v Year Vv

Date to:

Day v Month Year Vv

Calculate

Puc. 2.13. CtopiHnka po3paxyHKy MPOJYKTUBHOCTI BUMTEIIS

Ha it cTopiHii MU IEMOHCTPYEMO pO3paxyHOK MPOIYKTUBHOCTI Buntens. Lle

300paxeHO Ha PUCYHKY 2.14.

Seme)  Teachers Calculation

Calculation

asd asd

Interval: 2022.1.02 - 2032.11.010

Girl: 1
qwerty: 1

Total hours: 0
Suma: 233

Puc. 2.14. JleMoHcTpallisi po3paxyHKy MPOAYKTUBHOCTI BUUTENS

Ha mi#t cTopiHIli Mu MOXXKEMO CTBOPIOBAaTH HOBUH 3BIT 32 ChOTOMHIIIHIHN JCHB.

Le 300pakeHo Ha pucyHky 2.15.
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[ Sewmn |

| Reports Groups Calculation

My reports | Create report 0

Number of lessons: 2

2024-03-10

Number of lessons: 2
124-03-1

Number of lessons: 3

Puc. 2.15. T'omoBHA cTOpiHKA BUUTEIIS

Ha miit cTopiHIli MM MOKEMO CTBOPIOBATH, BUJIAJISITH Ta peJaryBaTu TPyIu, sKi

BUKJIaJa4 Bese abo BiB. Lle 300pakeHo Ha pucyHky 2.16.

l:""“.‘ Reports Groups Calculation

My groups  Create a group

qwe

Price per lesson: 123

waqe
Price per lesson: 321
Dream Flat
Price per lesson: 156165
o (2

Puc. 2.16. ['onoBHa cTopiHKa rpym siKi Bejie BUKJIa a4

Ha 1iii cTopiHIli MU CTBOPIOEMO HOBY I'pYIly Ta BKa3ye€MO IIHY 3a YpOK B Il

rpyni. Lle 300paxeHo Ha pucysky 2.17.
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New group

Name:

Price per lesson:

Puc. 2.17 CtopiHka CTBOPEHHS HOBOI IPyIH

Ha 1iii cTopiHiii MU 10/1a€MO TPYIIH B SIKUX B HAC OyJ10 CHOTO/IHI 3aHSTTSI.

Lle 300pakeHo Ha pucyHkKy 2.18.

Add lessons

Group:

gqwe

Puc. 2.18. CtopiHka 3BITHOCTI BUKJIaJa4a 3a CbOTOAHIIIHIN JeHb

Ha pucynky 2.19. Mu 7eMOHCTpy€EMO AOAaBaHHS TPYIH 10 3BITY.
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Reports Groups Calculation

Report for: 2024-03-10  Add a lesson

Group: qwe

Puc. 2.19. JlemoHcTpatisi JoJaBaHHs TPy JJI 3BITY

Ha it cropiHIi MU MOXEMO pO3paxyBaTh CKUIBKM TOJAWMH BUKJIaAa4
BINIPAIIOBaB Ta Ky MPUOMM3HY CyMy 3apoOiTHOI MmjaTtd BiH 3apoOWB 3a MEBHUU

nepiof. Ile 300paxkeno Ha pucyHky 2.20.

Calculation

Date from:

Day v Month v Year ™

Date to:

Day v Month v Year v

Calculate

Puc. 2.20. Ctopinka po3paxyHKy poOOTH BUMTENS 3a IEBHUI MEP10]

Ha 111if cTopiHIll MU IEMOHCTPYEMO PO3paxXyHOK 3apo0OITHOIT IJIaTH BUKJIa1a4ya 3a

neBHuii niepion. Ie 300paxxeno Ha pucynky 2.21.

Reports Groups Calculation

Calculation

2022.11.01 - 2027.11.01

Number of hours: &

Amount: 157176

Puc. 2.21. JleMoHcTparlisi po3paxyHKy poOOTH BHKJIaaa4da
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PO3ILI 3
EKOHOMIYHUU PO3ALJI
3.1. Po3paxyHOK TPYIOMICTKOCTI Ta BapTOCTi PO3POOKH NPOrPaAMHOIO

NPOAYKTY

[TouarkoBi naHi:

1. IIporno3oBanHa KUIbKICTh ornepaTopiB nporpamu — 2050.
Koedimient ckmagnocTi nporpamu — 1,3.

Koediuient kopekuii mporpamu B xoi ii po3pooku — 0,1.

loguaHa 3apo0biTHa mara Java po3poOHuka — 215 rpu/ros.

wokh »n

Koedimient 301nbIIeHHsS BUTpaTH Ipalll BHACTIAOK HEIOCTATHHOTO OIHUCY
3agadl — 1,2.

6. Koedimient kBamidikaiii nporpamicra, oOyMOBICHHH BijJl CTaXXy poOOTH 3
naHoi crrerianbHocTl — 0,8.

7. Bapricte Mmamuno-roquau EOM — 13 rpa/ron.

lonuuny 3apo6iTHY maTy Java-po3poOHuKa Oys0 po3paxoBaHO 3a JOTOMOTOIO
JAaHUX, OTPUMAHUX 3 calTy "YKpaiHChkoi crinbHOTH mporpamictiB (DOU.ua)" [14].
Cepenns 3apo0OiTHa miara Java-po3poOHuKa 3 JOCB1IOM POOOTH J0 OAHOTO POKY, 3a
JAHUMU 10 YKpaiHi, cTaHOBUTH puOau3Ho 950 nonapis CIA Ha micsie. Ha mouarok
yepBHs 2024 poky, onun gonap CHIA nopiBHioe 40 rpH. Takum yuHOM, cepemHs
3apobiTHa miata B TpuBHiAX ckiagae 38000 rpH. Ilpu cranpaptHOMY
BOCBMHUTOJJUHHOMY poOouoMy nmHi (mpuOmm3Ho 176 ToawMH Ha MICSIB), CEpeaHs
roJMHHA 3apo0iTHA IJ1aTa CTAaHOBUTH 215 TpH/TO.

HopmyBanns mpani y mpoueci po3poOku I13 3HauHO yCKIIATHIOEThCA Yepe3
TBOpUYHUH Xapakrep poOoTu nporpamicra. Tomy ckiaaaHicTs po3poOku [13 moxe Oytu
po3paxoBaHa Ha OCHOBI CHUCTEMHU MOJEJe 3 pI3HUM CTYNEHEM TOYHOCTI OLIHKH.

TpynomictkicTs po3pooku 13 Mmoxkna oGunciauTu 3a hopmymnoro:

t= to+t, +ty+ty+ toy + ty, JOAMHO — TOAUH (3.1)
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ne t, — BUTpaTu mpailli Ha MiATOTOBKY i OMKC MOCTaBICHOT 3a/1a4i (MpUUMaeThCs
50 MOIUHO-TONH);

t,, — BUTpATH MpaIli Ha JOCJIPKCHHS alrOpUTMY PIIICHHS 3a]1a4i;

t,, — BUTpaTH Ipalll Ha IPorpaMyBaHHs MO FOTOBIN OJOK-CXEMI;

tor; — BUTPATH Mpalll Ha HaJaromKeHHs nporpamu Ha EOM;

t, — BUTpaTH Mpalll Ha MIATOTOBKY JIOKyMEHTAIIi.

A
CknaioBi BUTpATH Tpalli BU3HAYAIOTHCS Yepe3 YMOBHE YHUCIIO OIEpaTopiB y
IpPOrpaMHOMY 3a0€3MEUYEHHI, SIKE PO3POOIIAETHCA.

YMOBHE YHCIIO OTIepaTopiB:
Q=q C-(1+p) (3.2)

ne q — nependavyBane uncio omneparopis (2050),
C — xoedirient ckiaaarocti nporpamu (1,3),

p — Koe(ilieHT KOpeKIii mporpamu B xo/i ii po3pooku (0,1).
Q =2050 -1,3-(1+0,1) = 3575

Butparu mpari Ha BUBYEHHS OMHCY 3aaadvi t, BU3HAYAETHCS 3 ypaxXyBaHHSIM

YTOUHEHHS ONHUCY 1 KBasi(ikalii mporpamicra:

Q"B

= m,mommo — roAuH (3.3)

ty

ne B — xoedimienT 30UTbIIIEHHST BUTPAT TMpaIll BHACIIOK HEIOCTaTHHLOTO OIIHCY
3aja4i,
k — koedimienT kBamidikaiii nporpamicra, 0OyMOBJIEHHI CTaxkeM poOOTH 3

JTAHOI CIIEIAJILHOCTI.
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3575 -1,2

tu = W = 67,03 JIAWUHO — I'OJHH.

Butparu nparii Ha po3poOKy aaropuTMy pillieHHS 3a1a4i:

ty JIIOZMHO — TOAMH (3.4)

= (20.25) k'

ne Q — yMOBHE YHCIIO ONEPaTopiB MPOrPaAMH,
k — xoedirmienTt kBasidikaiii mporpamicra.

[TincraBuBIIM BIAMOBIIHI 3Ha4eHHS B popmyiy (3.4), JTFOMUHO-TOUH:

2050
ty = 3308 = 111 s0JAMHO — roAUH

Butparu Ha ckiagaHHs IporpaMu 1Mo TOTOBIH OJI0K-cXemi:

ty = m,n}ommo — roJuH (3.5)
2050
ty = 2508 = 102,5 1roauHO — roAUH

Butparu npaiii Ha HanarogkeHHs nporpamu Ha EOM:

— 34 YMOBHM aBTOHOMHOT'O HAJIAro/KCHHA OJHOI'0 3aBAAHHA:

tomn = m,mozmﬂo — FOIMH (3.6)
2050
torn = T 08" 512 nroauHO — roguH
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— 34 YMOBHM KOMINJICKCHOI'O HAJIArOJKCHHA 3aBAaHHA:

tk, = 1,5ty JIOAUHO — FOAUH (3.7)

tk,=15-512 = 768 moguHO — rofuH

Butparu nparii Ha miArOTOBKY JTOKYMEHTAIII:

ty = typ t tgo, JOJUHO — FOJUH (3.8)

ne t,, — TPYAOMICTKICTh HiJATOTOBKH MaTepialliB 1 PyKOIIHUCY.

AP

typ = m,nmmmo — O UH (3.9)
2050
tp = 1508 = 170 A10AUHO — TOJAUH

t,o — TPYIOMICTKICTh penaryBaHHs, IedaTku i 0OpMIICHHS JOKYMEHTAIIi1

A0

to = 0,75 t,,, IIOJUHO — FOJMH (3.10)

Ap’

t,o = 0,75-170 = 127 moanHO — roauH

t, = 170 + 127 = 297 noauHO — roJjuH

OTpuMaeMo TPyAOMICTKICTh PO3POOKH IPOTPaMHOI0 3a0€311eUEHHS

t=50+67,03+111+102,5+ 768 + 297 = 1395 moauHO-TOIUH
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VY pesynbTari MU po3paxyBajiu, 110 B 3arajibHiil CKJIaqHOCTI HeoOXximHo 1395

JIOAVMHO-TOJIUH JIJIs pO3pOOKHU JaHOTO BEO-10/1aTKY.

3.2. Burparu Ha CTBOPEHHSI IPOIPAMHOIO 3a0e31e4YeHHs

Butparu na ctBopenns I3 K, BkiIO4arOTh BUTpaTH Ha 3apoOITHY Ijiary
BUKOHABLA MPOrpaMu 3, 1 BUTPAT MAIIMHHOIO Yacy, HEOOX1THOTO Ha HaJaro/>KEeHHs

nporpamu Ha EOM.

Kno = 331 + 3mp, I'PH (3.11)

ne 35, 3apo0iTHA TJIaTa BUKOHABIIIB, SIKa BU3HAYAETHCS 32 (POPMYIIOHO:

3sn = t* Cyp, IPH (3.12)

ne t — 3arajgbHa TPYAOMICTKICTh JIFOMUHO-TO/IUH,

Cyp — CepelHs rofMHHA 3apOo0iTHA TI1aTa IporpamicTa, FpH/Tof.

3,, = 1395-215 = 299925 rpH

3MB — BapTICTh MAIIMHHOTO Yacy, HEOOX1AHOTO /JIsl HAJIaroJUKeHHs MporpaMu Ha

EOM.

3mB = torn * Cmy, TPH (3.13)

1€ top; — TPYAOMICTKICTh HaJIarokeHHs nporpamu Ha EOM, rog,

Cyy — Bapricth MammHO-Tonuan EOM, rpH/Toz.

3ug = 76813 = 9984 rpu
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K., = 299925 + 9984 = 309909 rpH

BusnaueHni B Takuil crnociO BUTPATH HA CTBOPEHHS IMPOrPAMHOIO 3a0€3MeUeHHS
€ YaCTUHOIO OJTHOPA30BUX KamiTaThbHUX BUTpAT Ha cTBopeHHs ACYII.

OuikyBanuit nepioq ctBopenns [13:

- M 3.14
By F, Mic ( )

ne Bj— 4ucio BUKOHABIIIB,

E, — micsunnii pong pobodoro vacy (npu 40 romuHHOMY poOOdOMY THKHI F, =
176 roguH.)
1395 792 ui
~1-176 M

BucnoBok: Ha po3po6ky nanoro Be6-noaarky nine 1395 monuno-roaus. TooTo,
WMOBIpHa OYiKyBaHa TPHUBATICTh PO3pOOKH cKiIagatuMe 7,92 MICAmMiB TIpH
crangaptHomy 40-rogmHHOMY poOoYOMy THXHI 1 176-roquHHOMY POOOYOMY MICSIIL.

OuikyBaHi1 BUTpaTH Ha CTBOPEHHS BeO-10AaTKy ckiagatumMyTb 309909 rpH.
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BUCHOBKH

Mertoro kBamdikauiiftHoi poOoTH 0yJ10 CTBOPEHHS BEO-101aTKY, SIKUIA MOXeE OyTH
BUKOPHCTAHUI KOPUCTyBauaMHU SIK Ha KOMIT FOTEPHUX MPUCTPOSX, MaTUME 3PYIHHH,
IHTYITUBHO 3p0o3yMinuil iHTepdeiic Ta HeoOX1H1 (YHKIIOHATBHI MOXKIUBOCTI.

B pesynbrari BHKOHaHHS KBaji(ikauiiHoOi poOoTH OyB po3poOIeHUi
BeO0/IaTOK JJIsl IIKOJIM aHTIichkoi MoBU “SpeakUp”. JlomaTok € myke 3py4HHM B
CBOEMY BUKOPHUCTaHI Ta Ma€ MeBH1 (yHKIIIT aBTOMaTH3allii IpoLeciB.

[Tix gac BUKOHAHHS KBaTi(iKaiiifHOi poO0oTH OyJii BUKOHAHHI HACTYIIHI 3a/1a41:

1. Po3poOka anroputmy Jij1sl BUpIIIEHHS 3a/1aul.

2. HanncanHs nporpaMHOro Koy Jiisl BeO-10AaTKy.

3. Po3pobOka mozeni 6a3u JaHux.

CrtBOopeHuit BeO-104aTOK Hajla€ HACTYMHI (YHKIIIOHAIBHI MOXKIIUBOCTI:

1. MOXIIUBICTh peECTpaIlii JUIsi HOBUX KOPHUCTYBadiB Ta aBTOPH3allii I BXKE
ICHYIOUHX.

2. MoxIHBICTh MEPETISIAY Ta pefaryBaHHs MpoQ U0 KOPUCTyBaya.

3. KopucTyBau Ma€e CIIMCOK 3BITIB 3a KOYKEH BiJIIIpallbOBAHUH JICHh Ta BJIACHHMA
CIIUCOK TPy SIK1 BiH BeJIe.

4. Po3noaisieHHs KOPUCTYBaviB 32 POJISIMHU.

5. MOXIIHMBICTh TEperIsay KiIbKOCTI BIANMPaIlbOBAHUX TOJWH Ta MPHOIU3HOI
3apoO0ITHHOI IJIATH 32 BKa3aHUM MEepioj.

Beb-nonarok po3poOiieHHil 3 BUKOPUCTaHHSM MOBHU IporpamyBaHHsI Java Ta
WEB-opienToBanoro gppeiiMBopKy Spring.

B xom xkBamidikamiiHoi poOoTu Oysi0 BUpPaxyBaHO TPYAOMICTKICTh Ta
MopaxoBaHa TMPHUOJIM3HA BapTICTh PO3POOJICHOr0 JOMaTKy. 3arajibHa BapTICTh
IpOrpaMHOro mpoAykry ctaHoBUTh 309909 rpH, a yac ctBopennst — 1395 ronun abo

7,92 micsil.
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TIOIATOK A

KO/ MTPOI'PAMUA
pom.xml
<?xml version="1.0" encoding="UTF-8"7>
<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
<model Version>4.0.0</model Version>
<parent>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-starter-parent</artifactld>
<version>2.7.3</version>
<relativePath/> <l-- lookup parent
</parent>
<groupld>com.example</groupld>
<artifactld>SpeakUp</artifactld>
<version>0.0.1-SNAPSHOT</version>
<name>SpeakUp</name>
<description>SpeakUp</description>
<properties>
<java.version>11</java.version>
</properties>
<dependencies>
<dependency>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-starter-data-jpa</artifactld>
</dependency>
<dependency>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-starter-security</artifactld>
</dependency>
<dependency>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-starter-thymeleaf</artifactld>
</dependency>
<dependency>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-starter-web</artifactld>

</dependency>

<dependency>
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<groupld>org.flywaydb</groupld>
<artifactld>flyway-core</artifactld>

</dependency>

<dependency>
<groupld>org.thymeleaf.extras</groupld>
<artifactld>thymeleaf-extras-springsecurity5</artifactld>

</dependency>

<dependency>
<groupld>org.postgresql</groupld>
<artifactld>postgresql</artifactld>
<scope>runtime</scope>

</dependency>

<dependency>
<groupld>org.projectlombok</groupld>
<artifactld>lombok</artifactld>
<optional>true</optional>

</dependency>

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

</dependency>

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

</dependency>

<dependency>
<groupld>org.apache.poi</groupld>
<artifactld>poi-ooxml</artifactld>
<version>4.1.2</version>

</dependency>

<dependency>
<groupld>org.apache.tomcat</groupld>
<artifactld>tomcat-jasper</artifactld>
<version>9.0.38</version>

</dependency>

<dependency>
<groupld>com.example</groupld>

<artifactld>SpeakUp</artifactld>
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<version>0.0.1-SNAPSHOT</version>
</dependency>

</dependencies>

<build>
<plugins>
<plugin>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-maven-plugin</artifactld>
<configuration>
<excludes>
<exclude>
<groupld>org.projectlombok</groupld>
<artifactld>lombok</artifactld>
</exclude>
</excludes>
</configuration>
</plugin>
</plugins>

</build>

</project>

SpeakUpApplication.java
@SpringBootApplication
public class SpeakUpApplication {

public static void main(String[] args) {
SpringApplication.run(SpeakUpApplication.class, args);

AuthService.java

@Service
public class AuthService {

public boolean hasAuthority(String name){
for (GrantedAuthority authority : getUser().getAuthorities()) {
if(name.equals(authority.getAuthority())){

return true;
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}

return false;

public String getUserName() {

return getUser().getUsername();

private CustomUserDetails getUser() {
return (CustomUserDetails) getAuthentication().getPrincipal();

private Authentication getAuthentication(){

SecurityContext context = SecurityContextHolder.getContext();

return context.getAuthentication();

CustomAuthProvider.java

@RequiredArgsConstructor
@Service

public class CustomAuthProvider implements AuthenticationProvider {

private final CustomUserDetailsService customUserDetailsService;

@Override

public Authentication authenticate(Authentication authentication) throws AuthenticationException {
String username = authentication.getName();

String password = authentication.getCredentials().toString();
CustomUserDetails user = customUserDetailsService.loadUserByUsername(username);
return checkPassword(user, password);

@Override

public boolean supports(Class<?> authentication) {

return UsernamePasswordAuthenticationToken.class.isAssignableFrom(authentication);

private Authentication checkPassword(CustomUserDetails rawUser, String rawPassword) {
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if (Objects.equals(rawPassword, rawUser.getPassword())) {

return new UsernamePasswordAuthenticationToken(rawUser,
rawUser.getAuthorities());
} else {

throw new BadCredentialsException("Bad credentials");

CustomUserDetails.java

public class CustomUserDetails implements UserDetails {

Teacher teacher;
public CustomUserDetails(Teacher teacher){

this.teacher=teacher;

}
@Override

public Collection<? extends Granted Authority> getAuthorities() {

return Collections.singleton((GrantedAuthority) () -> teacher.getRole().toString());

}
public Integer getUserld(){

return teacher.getld();

@Override
public String getPassword() {

return teacher.getPassword();

@Override
public String getUsername() {

return teacher.getUserName();

@Override
public boolean isAccountNonExpired() {

return true;

52

rawUser.getPassword(),



@Override
public boolean isAccountNonLocked() {

return true;

@Override
public boolean isCredentialsNonExpired() {

return true;

@Override
public boolean isEnabled() {

return true;

CustomUserDetailService.java

@RequiredArgsConstructor
@Service
public class CustomUserDetailsService implements UserDetailsService {

private final TeacherRepository teacherRepository;

@Override

public CustomUserDetails loadUserByUsername(String username) throws UsernameNotFoundException {
Optional<Teacher> byUserName = teacherRepository.findByUserName(username);
if (byUserName.isEmpty()){

throw new UsernameNotFoundException("User not found");

Teacher teacher = byUserName.get();
String role = teacher.getRole().toString();

String password = teacher.getPassword();

return new CustomUserDetails(teacher);

DefaultSecurityConfig.java

@RequiredArgsConstructor
(@EnableWebSecurity
public class DefaultSecurityConfig {
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private final CustomAuthProvider authenticationProvider;

@Bean
PasswordEncoder passwordEncoder() {

return PasswordEncoderFactories.createDelegatingPasswordEncoder();

@Bean
SecurityFilterChain defaultSecurityFilterChain(HttpSecurity http) throws Exception {
http

.csrf().disable()
.authorizeRequests()
.antMatchers("/login").permitAll()
.antMatchers("/createUser").permitAll()
.antMatchers("/error/*").permitAll()
.anyRequest()
.authenticated()
.and()
formLogin()
JloginPage("/login")
.defaultSuccessUrl("/")
.usernameParameter("userName")
.passwordParameter("password")
failureForwardUrl("/error")

return http.build();

@Autowired
public void injectCustomAuthProvider(AuthenticationManagerBuilder auth) throws Exception {

auth.authenticationProvider(authenticationProvider);

MyvcConfig.java

@EnableWebSecurity
@Configuration
public class MvcConfig implements WebMvcConfigurer {

@Override
public void addViewControllers(ViewControllerRegistry registry) {
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registry.addViewController("/login").setViewName("login");

CalculateController.java

@RequiredArgsConstructor
@RequestMapping("/calculate")
@Controller
public class CalculateController {
private final CalculateService calculateService;

private final TeacherService teacherService;

@GetMapping
public ModelAndView get(@RequestParam Map<String,String> map, Authentication authentication) {
ModelAndView modelAndView = new ModelAndView("calculate");
modelAndView.addObject("years", calculateService.getYears());
modelAndView.addObject("months", calculateService.getMonth());
modelAndView.addObject("days", calculateService.getDay());
if ('map.isEmpty()){
modelAndView.addObject("dates",calculateService.date(map));
modelAndView.addObject("hours",calculateService.sum(map,authentication));
modelAndView.addObject("sumPrice",calculateService.sumPrice(map,authentication));
modelAndView.addObject("exist", "true");
} else {
modelAndView.addObject("exist", "false");
H

return modelAndView;

@GetMapping("/teacher")

public ModelAndView getCalculateTeacher(@RequestParam Map<String,String™> map){
ModelAndView modelAndView = new ModelAndView("headCalculate");
modelAndView.addObject("teachers" teacherService.getAllTeacher());
modelAndView.addObject("years", calculateService.get Years());
modelAndView.addObject("months",calculateService.getMonth());
modelAndView.addObject("days",calculateService.getDay());
if (Imap.isEmpty()){

modelAndView.addObject("dates",calculateService.date(map));

modelAndView.addObject("hours",calculateService.sumHead(map));

modelAndView.addObject("teacher" teacherService.getTeacherByld(Integer.valueOf(map.get("teacherld"))));
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modelAndView.addObject("counts", calculateService.mapGroupCount(map));
modelAndView.addObject("sumPrice",calculateService.sumPriceForHeadOfStudies(map));
modelAndView.addObject("exist", "true");

} else {
modelAndView.addObject("exist", "false");

H

return modelAndView;

CalculateService.java

@Getter
@RequiredArgsConstructor
@Service
public class CalculateService {
private ReportRepository reportRepository;
private GroupReportRepository groupReportRepository;
private TeacherRepository teacherRepository;
private List<String> day =
ArrayList<>(Arrays.asList("1","2","3","4" "5" "6","7","8","9","10","11","12","13","14","15","16",
"17I8M, 19,20, 21,220 23 24 25 26", 127,287,229, 30", "3 1™));
private Map<String,String> month = new HashMap<>();
private List<String> years =
ArrayList<>(Arrays.asList("2022","2023","2024","2025","2026","2027","2028","2029","2030","2031",
"2032","2033","2034","2035","2036","2037","2038","2039","2040"));

@Autowired
public CalculateService(
ReportRepository reportRepository,
GroupReportRepository groupReportRepository,
TeacherRepository teacherRepository
N
this.reportRepository = reportRepository;
this.groupReportRepository=groupReportRepository;
this.teacherRepository=teacherRepository;

month.put("1"," IuBaps");
month.put("2","®espainb");
month.put("3","Mapt");
month.put("4"," Anpens");
month.put("5","Maii");
month.put("6","Uronp");
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month.put("7","Urons");
month.put("8","Asryct");
month.put("9","Centsi6ps");
month.put("10","Okrs10ps");
month.put("11","Hos6ps");
month.put("12"," lexaOpp");

public Integer sum(Map<String,String> map, Authentication authentication){

Date from = genFromDate(map);

Date on = genOnDate(map);

Integer userld = ((CustomUserDetails) authentication.getPrincipal()).getUserld();

Integer sum = reportRepository.sum(userld, from, on);

if (sum == null){
return 0;
telse {

return sum;

public String date(Map<String,String> map) {
String dayFrom = map.get("dayFrom");
String monthFrom = map.get("monthFrom");
String yearFrom = map.get("yearFrom");
String dayOn = map.get("dayOn");
String monthOn = map.get("monthOn");
String yearOn = map.get("yearOn");

String result = yearFrom + "." + monthFrom + "." + dayFrom + " - " + yearOn + "." + monthOn + "." +
dayOn;

return result;

public Integer sumPrice(Map<String,String> map,Authentication authentication){
Date from = genFromDate(map);

Date on = genOnDate(map);

Integer userld = ((CustomUserDetails) authentication.getPrincipal()).getUserld();
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Integer sum = groupReportRepository.sumBetweenDate(userld,from,on);

if (sum == null){
return 0;

H

return sum;

public Integer sumHead(Map<String,String> map) {
Date from = genFromDate(map);

Date on = genOnDate(map);

Integer userld = Integer.valueOf(map.get("teacherld"));

Integer sum = reportRepository.sum(userld, from, on);

if (sum == null){
return 0;
telse {

return sum;

public List<Map<String,Integer>> mapGroupCount(Map<String,String> map) {
Date from = genFromDate(map);
Date on = genOnDate(map);
int teacherld = Integer.parselnt(map.get("teacherld"));

return groupReportRepository.mapGroupCount(teacherld,from,on);

private Date genFromDate(Map<String,String> map) {
String from = map.get("yearFrom") + "-" + map.get("monthFrom") + "-" + map.get("dayFrom");
SimpleDateFormat format = new SimpleDateFormat();

format.applyPattern("yyyy-MM-dd");

try {
Date fromDate = format.parse(from);
return fromDate;

} catch (ParseException e) {
e.printStackTrace();
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return null;

private Date genOnDate(Map<String, String> map){
String on = map.get("yearOn") + "-" + map.get("monthOn") + "-" + map.get("dayOn");
SimpleDateFormat format = new SimpleDateFormat();

format.applyPattern("yyyy-MM-dd");

try {
Date onDate = format.parse(on);
return onDate;

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

H

return null;

public Integer sumPriceForHeadOfStudies(Map<String,String> map) {
Date from = genFromDate(map);
Date on = genOnDate(map);
int teacherld = Integer.parselnt(map.get("teacherld"));

return groupReportRepository.sumBetweenDate(teacherld,from,on);

ErrorController.java
@RequiredArgsConstructor
@RequestMapping("/error")
@Controller

public class ErrorController {

@GetMapping
public ModelAndView get() {
ModelAndView modelAndView = new ModelAndView("error");

return modelAndView;

@GetMapping("/createUser")
public ModelAndView getErrorCreateUser() {
ModelAndView modelAndView = new ModelAndView("errorCreateUser");

return modelAndView;
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@GetMapping("/email Exists")
public ModelAndView getErrorEmailExists(){
ModelAndView modelAndView = new ModelAndView("errorEmailExists");

return modelAndView;

ExelExportUtils.java

public class ExelExportUtils {

private XSSFWorkbook workbook;
private XSSFSheet sheet;
private List<Report> listReport;

public ExelExportUtils(List<Report> listReport) {
this.listReport = listReport;
workbook = new XSSFWorkbook();

private void createCells(Row row, int columnCount, Object value, CellStyle style) {
sheet.autoSizeColumn(columnCount);
Cell cell = row.createCell(columnCount);
if( value instanceof Integer) {
cell.setCellValue((Integer) value);
} else if( value instanceof Double) {
cell.setCellValue((Double) value);
} else if( value instanceof LocalDate) {
DateTimeFormatter formatter = DateTimeFormatter.ofPattern("dd LLLL yyyy");
cell.setCellValue(((LocalDate) value).format(formatter));
} else if( value instanceof Long) {
cell.setCellValue((Long) value);
}else {
cell.setCellValue((String) value);

}
cell.setCellStyle(style);

private void createHeaderRow() {

sheet = workbook.createSheet("Report");
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Row row = sheet.createRow(0);

CellStyle style = workbook.createCellStyle();
createCells(row, 0, "Report", style);
sheet.addMergedRegion(new CellRangeAddress(0,0,0,3));

row = sheet.createRow(1);

createCells(row, 0, "id", style);
createCells(row, 1, "date", style);
createCells(row, 2, "numberLessons", style);

createCells(row, 3, "teacher", style);

private void writeCustomerData() {
int rowCount = 2;
CellStyle style = workbook.createCellStyle();
XSSFFont font = workbook.createFont();
font.setFontHeight((short) 14);

for(Report report : listReport) {
Row row = sheet.createRow(rowCount++);
int columnCount = 0;
createCells(row, columnCount++, report.getld(), style);
createCells(row, columnCount++, report.getDates(), style);
createCells(row, columnCount++, report.getNumberOfLessons(), style);

createCells(row, columnCount++, report.getTeacher().getFirstName(), style);

public void exportDataToExel(HttpServletResponse response) throws IOException {
createHeaderRow();
writeCustomerData();
ServletOutputStream outputStream = response.getOutputStream();
workbook.write(outputStream);
workbook.close();

outputStream.close();

ExportController.java

@RequestMapping("/export™)
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@AllArgsConstructor
@Controller
public class ExportController {

private ExportService exportService;

@GetMapping

public void exportToExel(HttpServletResponse response) throws IOException {
response.setContentType("application/octet-stream");
response.setHeader("Content-Disposition", "attachment; filename=Report.xIsx");

exportService.exportReportToExel(response);

ExportService.java

@AllArgsConstructor
@Service

public class ExportService {
private ReportRepository reportRepository;

public List<Report> exportReportToExel(HttpServletResponse response) throws IOException {
List<Report> listReport = reportRepository.find All();
ExelExportUtils exportUtils = new ExelExportUtils(listReport);
exportUtils.exportDataToExel(response);
return listReport;

GroupController.java
@RequestMapping("/group")
@RequiredArgsConstructor
@Controller
public class GroupController {

private final GroupService groupService;

@GetMapping

public ModelAndView getGroupPage(Authentication authentication){
ModelAndView modelAndView = new ModelAndView("groupList");
List<Group> groupByTeacher = groupService.getGroupByTeacher(authentication);
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modelAndView.addObject("groups",groupByTeacher);

return modelAndView;

@GetMapping("/create")
public ModelAndView getGroupCreatePage(){
ModelAndView modelAndView = new ModelAndView("groupCreate");

return modelAndView;

@PostMapping("/create")
public void postCreateGroup(@RequestParam Map<String,String™> map, HttpServletResponse resp,
Authentication authentication){

groupService.createGroup(map,resp,authentication);

@PostMapping("/delete")
public void postDeleteGroup(@RequestParam Map<String,String> map, HttpServletResponse resp){

groupService.deleteGroup(map,resp);

@PostMapping("/update")
public void updateGroup(@RequestParam Map<String,String> map, HttpServletResponse resp) {

groupService.updateGroup(map,resp);

GroupService.java

@RequiredArgsConstructor
@Service
public class GroupService {
private final GroupRepository groupRepository;
private final TeacherRepository teacherRepository;
private final GroupReportRepository groupReportRepository;
private final ReportRepository reportRepository;

public List<Group> getGroupByTeacher(Authentication authentication){
Integer userld = ((CustomUserDetails) authentication.getPrincipal()).getUserld();
Teacher teacher = teacherRepository.findByld(userld).get();
List<Group> groups = groupRepository.findAlIByTeacher(teacher).get();

return groups;
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public void createGroup(Map<String, String> map, HttpServletResponse resp, Authentication authentication) {
String name = map.get("name");
Integer price = Integer.parselnt(map.get("price"));
Integer userld = ((CustomUserDetails) authentication.getPrincipal()).getUserld();
Teacher byld = teacherRepository.findByld(userld).get();

Group group = new Group();
group.setName(name);
group.setPrice(price);

group.setTeacher(byld);

groupRepository.save(group);

try {
resp.sendRedirect("/group");

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

public void deleteGroup(Map<String,String> map, HttpServletResponse resp){
int id = Integer.parselnt(map.get("id"));
Group group = groupRepository.findByld(id).get();
groupRepository.delete(group);

try {
resp.sendRedirect("/group");

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

public void updateGroup(Map<String,String> map, HttpServletResponse resp){
String name = map.get("name");
String price = map.get("price");
int id = Integer.parselnt(map.get("id"));

Group group = groupRepository.findByld(id).get();

if (Iname.equals("")){
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group.setName(name);

if (!price.equals("")){
group.setPrice(Integer.valueOf(price));

groupRepository.save(group);

try {
resp.sendRedirect("/group");

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

LoginController.java
@RequestMapping("/")
@RequiredArgsConstructor
@Controller
public class LoginController {

private final AuthService authService;

@GetMapping
public void get(HttpServletResponse resp){

if (authService.hasAuthority(Role. TEACHER.toString())){
try {
resp.sendRedirect("/report");
} catch (IOException e) {
e.printStackTrace();

b
} else if (authService.hasAuthority(Role. HEAD OF STUDIES.toString())){

try {
resp.sendRedirect("/teacher");

} catch (IOException e) {
e.printStackTrace();
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RegistrationController.java

@RequiredArgsConstructor
@RequestMapping("/createUser")
@Controller

public class RegistrationController {

private final RegistrationService registrationService;

@GetMapping
public ModelAndView get(){
ModelAndView modelAndView = new ModelAndView("createUser");

return modelAndView;

@PostMapping
public void creteUser(@RequestParam Map<String,String> map, HttpServletResponse resp){

registrationService.createUser(map,resp);

RegistrationService.java

@RequiredArgsConstructor
@Service
public class RegistrationService {

private final TeacherRepository teacherRepository;

public void createUser(Map<String,String> req, HttpServletResponse resp){
String userName = req.get("userName");
String password = req.get("password");
String firstName = req.get("firstName");
String lastName = req.get("lastName");
Optional<Teacher> byUserName = teacherRepository.findByUserName(userName);
if (userName.equals("") || password.equals("") || firstName.equals("") || lastName.equals("")){
try {
resp.sendRedirect("/error/createUser");
} catch (IOException e) {
e.printStackTrace();

}
} else if (!byUserName.isEmpty()){

try {
resp.sendRedirect("/error/emailExists");

66



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

§
telse {

Teacher teacher = new Teacher();
teacher.setUserName(userName);
teacher.setPassword(password);
teacher.setFirstName(firstName);
teacher.setLastName(lastName);

teacher.setRole(Role. TEACHER);

teacherRepository.save(teacher);

try {
resp.sendRedirect("/login");

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

ReportController.java

@RequiredArgsConstructor

@RequestMapping("/report™)

@Controller

public class ReportController {
@Autowired

private ReportService reportService;

@GetMapping

public ModelAndView getReportPage(Authentication authentication){
ModelAndView modelAndView = new ModelAndView("reportList");
modelAndView.addObject("reports",reportService.getReportByTeacher(authentication));
modelAndView.addObject("teacher",1);
modelAndView.addObject("sumForMonth",reportService.getSumForMont(authentication));

return modelAndView;

@GetMapping("/date/*")
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public ModelAndView getReportByldPage(HttpServletRequest req,Authentication authentication){
String[] split = req.getRequestURI().split("/");
Integer id = Integer.parselnt(split[3]);
ModelAndView modelAndView = new ModelAndView("report");
modelAndView.addObject("report",reportService.getByld(id));
modelAndView.addObject("groups",reportService.getAllGroupByReport(id));
modelAndView.addObject("groupList",reportService.getAllGroupByTeacher(authentication));

return modelAndView;

@PostMapping("/create")
public void createReport(HttpServletResponse resp, Authentication authentication){

reportService.createReport(resp,authentication);

@PostMapping("/delete")
public void deleteReport(@RequestParam Map<String,String> map,HttpServletResponse resp){

reportService.deleteReport(map,resp);

@PostMapping("/create/group™)
public void createGroupForReport(@RequestParam Map<String,String> map,HttpServletResponse resp){

reportService.createGroupReport(map);

try {
resp.sendRedirect("/report/date/" + map.get("reportld"));

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

@PostMapping("/delete/group")
public void deleteGroupByReport(@RequestParam Map<String,String> map, HttpServletResponse resp){
reportService.deleteGroupByReport(map);

try {
resp.sendRedirect("/report/date/" + map.get("reportld"));

} catch (IOException e) {
e.printStackTrace();
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ReportService.java

@RequiredArgsConstructor
@Service
public class ReportService {
private final ReportRepository reportRepository;
private final TeacherRepository teacherRepository;
private final GroupReportRepository groupReportRepository;
private final GroupRepository groupRepository;

public List<Report> getReportByTeacher(Authentication authentication){
Integer userld = ((CustomUserDetails) authentication.getPrincipal()).getUserld();
Teacher teacher = teacherRepository.findByld(userld).get();
List<Report> reports = reportRepository.findAlIReportByTeacher(teacher).get();

return reports;

public Report getByld(Integer id){
return reportRepository.findByld(id).get();

public void createReport(HttpServletResponse resp, Authentication authentication){

Integer userld = ((CustomUserDetails) authentication.getPrincipal()).getUserld();
Teacher teacher = teacherRepository.findByld(userld).get();

Report report = new Report();
report.setNumberOfLessons(0);
report.setTeacher(teacher);

report.setDates(LocalDate.now());
reportRepository.save(report);
try {

resp.sendRedirect("/report");

} catch (IOException e) {
e.printStackTrace();
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public void deleteReport(Map<String,String> map, HttpServletResponse resp){
int id = Integer.parselnt(map.get("id"));
Optional<Report> byld = reportRepository.findByld(id);
reportRepository.delete(byld.get());

try {
resp.sendRedirect("/report™);

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

public List<Group> getAllGroupByReport(Integer idReport){
Report report = reportRepository.findByld(idReport).get();
List<GroupReport> list = groupReportRepository.find AlIByReport(report).get();
List<Group> groupList = new ArrayList<>();
for (GroupReport groupReport:list) {
groupList.add(groupReport.getGroup());
H

return groupList;

public List<Group> getAllGroupByTeacher(Authentication authentication){
Integer userld = ((CustomUserDetails) authentication.getPrincipal()).getUserld();
Teacher teacher = teacherRepository.findByld(userld).get();
return groupRepository.findAlIByTeacher(teacher).get();

public void createGroupReport(Map<String,String> map) {
int reportld = Integer.parselnt(map.get("reportld"));
int groupld = Integer.parselnt(map.get("groupld"));
Report report = reportRepository.findByld(reportld).get();
Group group = groupRepository.findByld(groupld).get();

report.setNumberOfLessons(report.getNumberOfLessons() + 1);
reportRepository.save(report);

GroupReport groupReport = new GroupReport();

groupReport.setGroup(group);
groupReport.setReport(report);
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groupReportRepository.save(groupReport);

public void deleteGroupByReport(Map<String,String> map) {
int reportld = Integer.parselnt(map.get("reportld"));
int groupld = Integer.parselnt(map.get("groupld"));

Report report = reportRepository.findByld(reportld).get();
Group group = groupRepository.findByld(groupld).get();

report.setNumberOfLessons(report.getNumberOfLessons() - 1);
reportRepository.save(report);

GroupReport groupReport = groupReportRepository.findByGroupAndAndReport(group,report).get();
groupReportRepository.delete(groupReport);

public Integer getSumForMont(Authentication authentication){

Integer userld = ((CustomUserDetails) authentication.getPrincipal()).getUserld();
LocalDate now = LocalDate.now();
String[] arr = String.valueOf(now).split("-");
Integer day = Integer.valueOf(arr[2]);
Integer month = Integer.valueOf(arr[1]);
Integer year = Integer.valueOf(arr[0]);
String from;
String on;
if (day <21){

month--;

from = year + "-" + month + "-21" ;

month++;

on = year + "-" + month + "-20";
} else {

from = year + "-" + month + "-21" ;

month++;

if (month == 13){

month=1;
yeart+t;
}

on = year + "-" + month + "-20";
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SimpleDateFormat simpleDateFormat = new SimpleDateFormat();

simpleDateFormat.applyPattern("yyyy-MM-dd");

try {
Date fromDate = simpleDateFormat.parse(from);

Date onDate = simpleDateFormat.parse(on);

Integer sumBetweenDate = groupReportRepository.sumBetweenDate(userld, fromDate, onDate);

if (sumBetweenDate == null){
return 0;

}

return sumBetweenDate;

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

}

return O;

TeacherController.java

@RequestMapping("/teacher")
@RequiredArgsConstructor
@Controller

public class TeacherController {

private final TeacherService teacherService;

@GetMapping
public ModelAndView get(){
ModelAndView modelAndView = new ModelAndView("teacher");
modelAndView.addObject("teachers", teacherService.getAllTeacher());
modelAndView.addObject("roles",
ArrayList<Role>(Arrays.asList(Role. TEACHER,Role. HEAD OF STUDIES)));

return modelAndView;

@GetMapping("/date/*")
public ModelAndView getTeacherReports(HttpServietRequest req) {
ModelAndView modelAndView = new ModelAndView("teacherReportByld");
String[] split = req.getRequestURI().split("/");
Integer id = Integer.valueOf(split[3]);
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modelAndView.addObject("reports",teacherService.getReportsByTeacher(id));
modelAndView.addObject("teacher"” teacherService.getTeacherByld(id));

return modelAndView;

@PostMapping("/delete")
public void deleteTeacher(@RequestParam Map<String,String> map, HttpServletResponse resp){

teacherService.deleteTeacher(map);

try {
resp.sendRedirect("/teacher");

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

@PostMapping("/update")
public void updateTeacher(@RequestParam Map<String,String> map,HttpServletResponse
resp,HttpServletRequest req){
teacherService.updateTeacher(map);
try {
resp.sendRedirect("/teacher");
} catch (IOException e) {
e.printStackTrace();

TeacherService.java

@RequiredArgsConstructor

@Service

public class TeacherService {
private final TeacherRepository teacherRepository;
private final ReportRepository reportRepository;

public Teacher getTeacherByld(Integer id){

return teacherRepository.findByld(id).get();

public List<Teacher> getAllTeacher() {
return teacherRepository.findAll();
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public List<Report> getReportsByTeacher(Integer id){
Teacher teacher = teacherRepository.findByld(id).get();
return reportRepository.find AllIReportByTeacher(teacher).get();

public void deleteTeacher(Map<String,String> map) {
int id = Integer.parselnt(map.get("id"));
Teacher teacher = teacherRepository.findByld(id).get();
teacherRepository.delete(teacher);

public void updateTeacher(Map<String,String> map) {
int id = Integer.parselnt(map.get("id"));
String userName = map.get("userName");
String password = map.get("password");
String firstName = map.get("firstName");
String lastName = map.get("lastName");

String role = map.get("role");

Teacher teacher = teacherRepository.findByld(id).get();

if (luserName.equals("")){

teacher.setUserName(userName);

if (!password.equals("")){

teacher.setPassword(password);

if (HfirstName.equals("")){

teacher.setFirstName(firstName);

if (!lastName.equals("")){

teacher.setLastName(lastName);

if (Irole.equals("Bsiopars") && !role.equals("")){
teacher.setRole(Role.valueOf(role));
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teacherRepository.save(teacher);

GroupReport.java

@Data
(@Entity
public class GroupReport {
@Id
@Generated Value(strategy = GenerationType. IDENTITY)

private Integer id;

@OneToOne
@JoinColumn(name = "group id")

private Group group;

@OneToOne
@JoinColumn(name = "report_id")

private Report report;

GroupReportRepository.java

(@Repository
public interface GroupReportRepository extends JpaRepository<GroupReport,Integer> {

Optional<List<GroupReport>> findAlIByReport(Report report);
Optional<GroupReport> findByGroupAndAndReport(Group group, Report report);

@Query(value = "select sum(g.price)\n" +
"from group_report gr\n" +
"inner join report r on r.id=gr.report_id\n" +
"inner join groups g on g.id=gr.group_id\n" +
"where r.teacher_id = :id and r.dates between :startDate and :endDate", nativeQuery = true)
Integer sumBetweenDate(@Param("id") Integer id, @Param("startDate") Date startDate, @Param("endDate")
Date endDate);

@Query(value = "select g.name, count(g.id)\n" +

"from group_report gr\n" +
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"inner join report r on r.id=gr.report_id\n" +
"inner join groups g on g.id=gr.group_id\n" +
"where r.teacher id = :id and r.dates between :startDate and :endDate\n" +
"group by g.id", nativeQuery = true)
List<Map<String, Integer>> mapGroupCount(@Param("id") Integer id, @Param("startDate") Date start,
@Param("endDate") Date end);

Group.java
@Data

@Entity
@Table(name = "groups")
public class Group {

@1d
@GeneratedValue(strategy = GenerationType.IDENTITY)

private Integer id;

@Column

private Integer price;

@Column

private String name;

@ManyToOne
@JoinColumn(name = "teacher id")

private Teacher teacher;

GroupRepository.java

(@Repository
public interface GroupRepository extends JpaRepository<Group,Integer> {
Optional<List<Group>> findAlIByTeacher(Teacher teacher);

Report.java
@Data

(@Entity(name = "report")
public class Report {

@ld
@Generated Value(strategy = GenerationType. IDENTITY)

private Integer id;
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@Column

private LocalDate dates;

@Column

private Integer numberOfLessons;

@ManyToOne
@JoinColumn(name = "teacher id")

private Teacher teacher;

ReportRepository.java
@Repository
public interface ReportRepository extends JpaRepository<Report,Integer> {
Optional<List<Report>> findAlIReportByTeacher(Teacher teacher);

@Query(value = "select sum(r.number_of lessons)\n" +
"from report r\n" +
"where r.teacher id = :id and r.dates between :startDate and :endDate",nativeQuery = true)
Integer sum(@Param("id") Integer id,@Param("startDate") Date startDate, @Param("endDate") Date
endDate);
}

Role.java
@Getter
public enum Role {
TEACHER,
HEAD OF STUDIES

Teacher.java

@Data

@Entity
@Table(name = "teacher")

public class Teacher {

@1d
@GeneratedValue(strategy = GenerationType. IDENTITY)

private Integer id;

@Column

private String userName;
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@Column

private String password;

@Column

private String firstName;

@Column

private String lastName;

@Enumerated(EnumType.STRING)

private Role role;

TeacherRepository.java

@Repository
public interface TeacherRepository extends JpaRepository<Teacher,Integer> {

Optional<Teacher> findByUserName(String userName);

Application.properties

server.port=8081
spring.datasource.url=jdbc:postgresql://localhost:5432/speak UP
spring.datasource.username=postgres
spring.datasource.password=VisaGold1234
V1_tables.sql

create table teacher(

id serial primary key,

user_name varchar(40),

password varchar(200),

first_name varchar(40),

last name varchar(40),

role varchar(40)

create table groups(
id serial primary key,
name varchar(100),
price int,
teacher_id int,

foreign key (teacher_id) references teacher(id) on delete cascade
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create table report(
id serial primary key,
dates date,
total price int,
number_of lessons int,
teacher id int,

foreign key (teacher_id) references teacher(id) on delete cascade

create table group_report(
id serial primary key,
group_id int,
report_id int,
foreign key (group id) references groups(id) on delete cascade,

foreign key (report_id) references report(id) on delete cascade

V2 debug_table report.sql

alter table report

drop column total_price;
V3 add_head_of studies.sql

insert into teacher(id,user name,password,first name,last name,role)

values (4,'admin’,'admin’,'admin','admin',)HEAD OF STUDIES");
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