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Bsenenue

B ycrnoBusiX CTpeMUTENBHOIO Pa3BUTHS MHPOPMAIIMOHHBIX TEXHOJOTUM BEO-
NPUIIOKEHUSI CTAHOBATCS HEOTHEMJIEMOM YacThl0 MHOTHX cdep KHU3HH,
obecnieunBasgs 3(PGEKTUBHYIO aBTOMATU3aLMI0 MPOLECCOB M  YIydIlIEHHE
B3aUMOJICUCTBUS € mojb3oBareisiMu. COBpeMEHHBIE WHCTPYMEHTHI pa3pabOTKu
BEO-TIPMIIOKEHUI TMPEAOCTABISIIOT  pa3pabOTYMKaM BO3MOXKHOCTh  CO371aBaTh
BBICOKO?((hEeKTHBHBIC, MACIITAOMPYyEMbIE U YAOOHBIE CUCTEMBI, KOTOPBIE PEIIAtOT
MIMPOKUH crekTp 3amad. OIHUMU W3 CaMbIX MOMYJSIPHBIX TEXHOJOTHUH st
CO3/aHMS TaKUX NPUIIOKEHHUN SIBISIIOTCS (ppeliMBopkH Spring n Vaadin.

B pamkax gaHHOW KypcoBOW paboThl pa3pabaThiBacTCsi BeO-NPUIIOKEHUE,
KOTOpO€ peanusyeT cucteMy «MarasuH MOHHUTOPOB», MPEAHA3HAUCHHYIO IS
yOpaBiIeHUs MPOJaX MOHHUTOPOB B MarazuHe. OTO MPHIOKEHHE BKIIOYAET
dbyHkuuonan s pabOTel € TropoAamH, TMOKYNaTelsMAd U MpOJlaXkaMH,
NPENOCTaBIsAs MOJIb30BATENI0 YAOOHBIE CpPEACTBA A IPOCMOTpa, IMOUCKA M
(bunbTpa TaHHBIX.

Hcnons3oBaHne CBSI3KM TexHoJoruil Spring m Vaadin mo3BosisieT co3aaTh
UHTETPUPOBAHHYIO CHUCTEMY, B KOTOPOH CepBEpHas JOTHMKa M IMOJIb30BATEIbCKUI
uHTepdeic paboTaroT claxeHHo, obecrneunBasi CTaOWIbHYIO padoTy U yA00CTBO
B3aMMOJICUCTBYs. BaxkHeWMMu 3aauamu, peliaeMbIMU B paMKax pa3pabOTKH,
SBIISIOTCA ONTHUMM3AIMS Tpoliecca 00pabOTKH 3alpOCOB U CO3JJaHHE MHTYUTHBHO

ITIOHATHOTI'O HHTCp(l)eﬁca JIIsL MOJIb30BaTEICH U AIMUHUCTPATOPOB CUCTCMBI.



1. Onucanue ¢ppeiiMBopka Spring

Spring — ¢GpeiMBOPK C OTKPBITHIM HMCXOJHBIM KOJOM, HAIMCAHHBIA Ha Java.
Ero M0>XHO MCIOIb30BaTh AJ pa3padOTKU Ha BCEX ATUX s3bIKax [1].

Spring mpemocTaBiseT OrpoOMHBIH HA0Op HMHCTPYMEHTOB H OHWOJIHOTEK,
KOTOpbIE  yOPOIIAIOT U YCKOPSIOT  Mpolecc  pa3pabOTKH,  TMO3BOJISS
COCPEIOTOUYUTHLCS Ha OU3HEC-JIOTUKE MPUIoKeHus [1].

®peiiMBOpK Spring MPOrpaMMUCTBI CO3JANH JIsl HamucaHus OdKeHaa B BeO-
pazpabotke. Ho wuCmosb3yloT €ro BO MHOTHX TMPOEKTaX Kak JJIsl CO3JaHus
JIECKTOIMHBIX, TaK 1 MOOWJIBHBIX MpUiokeHui. [loutn Bcerga 3To sHTEpIpaii3, To
€CTh, CO3[JaHUE KPYIHBIX KOPIIOPATUBHBIX NOPTAJIOB [1].

C nomompo  Spring  pa3paOOTYMKM  MOTYT  OBICTPO  CO3/7aBaTh
MacIITabupyeMble W  HAJEXKHBIE TPWIOKEHHUS, a TaKKe HCIOJIb30BaTh
NpPEeUMYyIIeCTBA TaKUX TexXHoiorui, kak Spring Boot, Spring Data u Spring
Security [1].

KitoueBasi ocobeHHOCTh Spring — B pa3HooOpa3uy BO3MOXKHOCTEH. DTO HE
onuH (pelMBOpPK, a IeIblii HaOOp TOTOBBIX pelieHuil. B ero cocraB BXOasT
JOTIOTHUTENbHBIC MOAYJTHW W OMOIMOTEKH, KOTOPHIE COBMECTHO pPabOTaloT u
peryJisipHo nomnoaHsoTes [1].

Taxke Spring mnomoraer mnucarh KOJ B  MapajurmMe  acleKTHO-
OPUEHTUPOBAHHOTO MTporpaMMmupoBanus [1].

OCHOBHBIC MOJYJIH ¥ KOMITOHEHTHI SPring Framework

1. Inversion of Control

Oto 6a3oBbiit MOy Spring Framework, KoTopslii oTBeUaeT 3a ympaBiieHHE
3aBUCUMOCTSIMU. C €ro moMoIbi0 MOXHO 00bETMHUTH MOJYJIM TIPOEKTA B €IMHYIO
apxutektypy. KitoueBas ocobenHocts [oC coctouT B TOM, YTO MBI TOJBKO
NpPEAOCTABISIEM  HY)KHbIE  3aBUCUMOCTHM  KOHTEHHEpPY, KOTOpbIE  IOTOM
aBTOMATUYECKU TOJICTABIISAIOTCS B HyKHbIe MecTa [1].

bnarogapss Texnonoruu Dependency Injection 3aBUCMMOCTH XpaHSTCS HE B

06T)CKTaX, a B OTACJIBHBIX KOHTeﬁHCan. DTO IO3BOJISIET C JIETKOCTHIO BHOCHUTH
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U3MEHEHHUS B TMPOCKT: B3aUMOJCHCTBHE MEXIy KOMIIOHEHTaMH He Oyner
HapyuieHo [1].

2. ACNIEKTHO-OPUEHTUPOBAHHOE MTPOTPAMMHUPOBAHUE

AcniekTHO-opueHTHpOBaHHOE nporpammupoBanue (AOII) B Spring ocHoBaHO
Ha KOHIIENIMHU pa3/iesieHns OM3HEC-JIOTUKN U aCMEeKTOB, TAKUX KaK 0€30I1acCHOCTH,
oOpaboTtka ommubok. AOIl mo3Bonsier MO0aBISITH 3TU aCMeKThl B KOJ 03
U3MEHEHUS] €ro OCHOBHOW CTPYKTYpbl, YTO IIOTOM YHPOIIAET BHECEHUE
WCIIPABIICHHUI B IpuiiokeHue [1].

Spring nonnepxxuBaetr AOII yepe3 mexanusm Aspect], KOTOpbII MO3BOJIAET
CO3/1aBaTh ACMEKThI, OMUCHIBAIONIUE JTOMOJIHUTEIbHbIE PYHKIIUU, U IPUMEHSTh UX
K TpeOyeMbIM KjlaccaM Wi Metojam [1].

s ucnionp3oBanuss AOIl B Spring HeoOXoAMMO OMPENETUTh ACIEKThI U
yKa3aTh, K KAKUM KJIacCaM WJIM METOJaM OHH JIOJKHBI MPUMEHATHCS. DTO MOKHO
C/IeJIaTh C MOMOUIBI0 AHHOTALUNA WM KOH(PUTYPAMOHHBIX (DailyioB. Takke MOKHO
BBIOpaTh, 4TOOBI Spring M00aBISI ACMEKThl BO BPEMsSI KOMITMIISAIIMH TTPHIIOKCHUS
[1].

3. JlocTym K TaHHBIM

OTOT MOAYJb COCTOMT M3 HECKOJbKMX OuOmMorek. VX mcrnonb3oBaHUE AaeT
BO3MOXHOCTh HMHTErpupoBaTh KoJ Ha Java c¢ 0a3zamu JaHHbIX. C MOMOIIBIO
¢peiiMBOpKa MOXKHO HaJNaJAWTh B3aUMOJEHCTBUE, YTOOBI MporpaMma MOrja
MOJIYYUTh IOCTYM K XpaHWJIHUILY UH(OpPMAIK, U OH ObLI Oe30macHbIM [1].

@peiiMBOpK paboTaeT Ha ocHoBe craHnapta Java DataBase Connectivity. Ota
TEXHOJIOTHsI IOMOTAET COEIMHUTh 0a3y JTaHHBIX Yepes3 JipaiBep ¢ UCIOJIb30BAHUEM
yHukanbHoro URL [1].

OavH W3 MOAXOAOB, KOTOPBIM HCIOJB3YETCS JUIsl yHOPOILEHUs padoThl ¢
peNALMOHHBIMU ~ 0a3aMM  JaHHBIX B paMKax OOBEKTHO-OPUEHTHPOBAHHOTO
nporpammupoBanusi, 310 ORM. B Spring Takxke ecTb pyrue BO3MOKHOCTH, Kak
Hanpumep Data Access Object [1].

4. TpaHzakiuu
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Tpanzakuuu — 3TO TMOCIENOBATEIBHOCTh OMEpaluii, BbIpaXKEHHAs uepes
HECKOJIBKO 3allpOCOB, KOTOPBIE IOJIKHBI OBITh BBIMOJIHEHBI aTOMapHO: TO €CTh
anbo Bce, 1uO0 HU oaHa. Cuctema coOMpaeT HECKOIbKO 3alpoCOB B OJIUH U
OTIIpaBIIsieT uX B 6a3y maHHbIX [1].

Y Spring Framework ecTb HWHCTpyMEHTHI Ui 0Oe30macHOil paboThl ¢
TpaH3aKUUAMU. DTOT MOJYJIb TaAPAHTHUPYET COXPAHHOCTh JAHHBIX U TMOMJIEPKKY
BJIO’KCHHBIX, JIOKAJIBHBIX U TJIO0ABHBIX TpaH3aKuui [1].

5. MVC

D710 mabIoH ISl MPOCKTHUPOBAHUS BEO-TIPHIIOKEeHUH 110 cucteMe Model-View-
Controller. To ecTh mpu co3aaHUN HOBOT'O MPOEKTA €ro JAeisaT Ha [1]:

e Mozenb — JlaHHbIE, KOTOpBIE UCIOJB3yeT TNPUIOKEHHE MJII CBOEH
(yHKUIHMOHAIBHOCTH;

e OtoOpaxkeHne — IOJIb30BaTEIIbCKUNM HHTEPPEIiC;

e KOHTpoOIEp — NPUHIUITBI U3MEHEHUSI MOJICJIM B 3aBUCUMOCTH OT JICHCTBHUM
MOJIb30BATEIIS.

B Spring Framework sTtoT mabnon mo6aBuiM OTHOCHUTENBHO MO3JHO. 3aTO
TOT MOAYJb MPUOOpET MHOrO JOMOJHUTENbHBIX (QyHKui. Hampuwmep,
BO3MOXKHOCTh TMpPUBS3aTh (DYHKIMOHAJIBLHOCTh K BBIOpaHHOMY HHTEpdENCy,
paszJerneHue ciIoeB U 3aMeHy untepdericos [1].

Ha puc. 1 mokazana apxutektypa narrepHa MVC, kotopyro oOecreunBaer

Spring Framework.






2. Onucanne pperimBopka Vaadin

Vaadin — 3T0 (peldMBOPK C OTKPBITBIM HCXOJHBIM KOJOM [UIS CO3JaHHSI
COBPEMEHHBIX BeO-TPUJIOKEHH C HcrHojb30BaHueM Java. B omimuue oOT
TPaJUIIMOHHBIX (POHTEHI-QPEHMBOPKOB, Takux kKak Angular wiu React, Vaadin
MO3BOJISIET pa3pabaThiBaTh MOJHOIICHHBIE BEO-MPUIIOKEHHS Ha Java, ympaBiisis Kak
CEPBEPHOM, TAK U KIIMEHTCKOW YaCThIO MPUJIOKEHUSA. ITO 3HAYUTEIBHO YIIPOIIAET
nporecc pa3paboTku g Java-pa3paOOT4MKOB, TOCKOJBKY MM HE HY)KHO
ocBauMBaTh JavaScript wim Apyrue TEXHOJOTHH IJsl CO3JAAHMUS JTUHAMUYECKUX H
MHTEPAKTUBHBIX UHTEP(EICOB.

Vaadin moMoraer co3iaBaTb COBpEMEHHbIE, OT3bIBUUBBIC U TPOU3BOAUTEIILHbBIE
M0JIb30BATENIbCKUE HWHTEPPENChl, HCHONb3Yyd MCKIOYUTENbHO Java-KoJl Ha
CEpBEPHON CTOPOHE, B TO BpPEeMsI KaK JJIsl KIMEHTa aBTOMATUYECKU T€HEPUPYIOTCS
HTML, CSS wu JavaScript. DTOT mOAXO0J TMO3BOJSET CYIIECTBEHHO YCKOPHUTH
nporecc pa3padOTKH, COKPATUTh KOJIUYECTBO 0AaroB U yIyUIIMTh MOJAEPKKY KOJA.

Oco6ennoctu Vaadin:

e OpnorutaropmenHas pa3zpaboTka — BeCch KOJ MHIIETCS Ha Java, 4ToO
MO3BOJISIET JIETKO UHTErPUPOBATh GPOHTEH]T U O3KEH.

e [lognepxka peanbHbIX BeO-KOMIOHEHTOB — Vaadin wucnoias3yer BeO-
KOMIIOHEHTBI ISl CO3/1aHUsl 3JIEMEHTOB HHTepdeiica, 4TO JesaeT NpUIIOKEHUE
0oJsee rTHOKUM U pacUIUpPsSIEMbIM;

e ABTOMaTHYECKas  TeHepalnus  KIHMGHTCKUX  pecypcoB —  Vaadin
apromatuuecku renepupyer HTML, CSS wu JavaScript, uro wuzbaBasier oOT
HEOOXOMMOCTH BPYUHYIO pab0oTaTh C STUMH SI3bIKAMH;

e HHrepdelichl ¢ BBICOKOW OT3bIBUMBOCTBIO — BCE KOMIIOHEHTHI Vaadin UMeroT
BBICOKYIO MPOU3BOJUTENBHOCTh U MOJAECPKHUBAIOT aJallTUBHOCTh MHTEP(DENCcoB,
YTO TIO3BOJISICT MPUIIOKEHHSIM pab0TaTh Ha Pa3IMYHbIX YCTPOMCTBAX M dKpaHaX.

OcCHOBHBIE KOMITOHEHTHI U BO3MOKHOCTH Vaadin

1. UI (User Interface) B Vaadin ocHOBHOe BHMMaHUE YACHSAETCS CO3IaHHUIO

BeO-untepdeiica. BMmecto Toro 4toObl paboTaTh ¢ OTAEIbHBIMH KOMIIOHEHTaMU
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HTML, pa3pabotunku numryT Koj Ha Java, KOTOpPBIH aBTOMaTUYECKH T€HEPUPYET
HyxHeii HTML nnsa unrepdeiica. Bech naTepdeiic mpuiaokeHuss opraHu3yeTcs B
BUJie OOBEKTOB Java, 4TO JAeJaeT KOJ YMTaeMbIM M XOPOIIO IMOIAEPKHUBACMBIM.
Vaadin ucnonedyer konnemnmuio «Ul», KOTOpas HMHKANCyJIUPyeT BCIO JIOTHUKY
OTOOpa)KEHHUS U B3aUMOJICUCTBUS C TIOJIb30BATEIIEM.

2. Vaadin Components OgHOIl M3 KIHOYEBBIX OCOOEHHOCTEH (peiiMBOpKa
Vaadin sBnsercs HaOOp KOMIOHEHTOB ISl MOCTPOCHMsI MHTEp(deiica, TakKuX Kak
KHOIIKM, TEKCTOBBIC TIOJISA, TaOmWIbl, Tpadukd © T.O. OTH KOMIIOHCHTHI
WHKANCYIUPYIOT Bce moBeneHne Ul-3eMeHTOB, Takue Kak OOHOBJICHHE JaHHBIX,
o0paboTka coObITHIl U Bu3yaiabHOe oToOpakeHue. C momomibio Vaadin MOXHO
CO3/1aBaTh KakK MPOCTHIE, TaK U CIOXKHBIE TOJb30BATEIbCKUE HHTEP(HEUCH C
MUHHAMYMOM KOJa.

3. Data Binding Vaadin npeayiaraet MoIHbIC CPEACTBA I IPUBSI3KH JaHHBIX
(data binding), yTo ympoiiaer paboTy ¢ pa3IMUYHBIMU UCTOYHUKAMU JAHHBIX. DTO
MO3BOJISIET ABTOMATHYECKHM CHHXPOHU3UPOBATH JIAaHHBIE MEXAY MOJCIBI0 U
TI0JIB30BATEIIbCKUM HWHTEpQEHcoM, a TakKe aBTOMAaTHYeCKH OOHOBATH Ul mpu
W3MCHCHUM JaHHBIX B 0a3e maHHBIX. [IpuBs3ka MaHHBIX 3HAYUTEIHHO YCKOPSET
mpoliecc pa3paboTKH, MOCKOJIbKY HE HY)KHO BPYUYHYIO OTCIICKUBATh U3MEHEHUS U
OOHOBJISITH 2JIEMEHTHI UHTEpdElica.

4. Routing Vaadin BK/IIOYaeT MOIIHYIO CHUCTEMY MapIIpyTH3alllH IJisi BeO-
NPWIOKEHUH. DTO TMO3BOJSET JICTKO YINPABIATh HABUTAIIUEH IO CTpPaHHWIAM M
pa3NMUHBIMM  TPEACTABICHUSMHU,  YTO  JIeNaeT  MNpWIOKEeHHe  Oosee
CTPYKTYPUPOBAaHHBIM ¥  yAOOHBIM  Juisi  mosb3oBaTesns. € MOMOIIBIO
MapuIpyTH3alMd MOKHO CO3/1aBaTh MHOTOCTPAHUYHBIC BEO-TIPHIIOKCHUS, a TAK¥KE
JenaTh JUHAMUYECKYIO 3arpy3Ky KOHTEHTa U TOJCTpPawBaTh OTOOpaKEHUE
cTpanul B 3aBucumoct oT URL.

5. Layouts Vaadin npenoctaBisieT HECKOJIbKO TUMOB MakeToB (layouts) mms
yAOOHOTO  pACIONIOKEHUST  KOMIIOHEHTOB  HAa  CTpPaHUWIlE, TAaKUX  Kak
HorizontalLayout, VerticalLayout, GridLayout, u apyrue. 310 mo3BOJISET JIETKO

co3gaBaTh aJallITUBHBIC W OT3BIBYUHMBLIC HHTGp(l)GfICBI, KOTOPBIC ITOACTPAUBAIOTCS
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noJ1 pazmep 3kpana. Takxke ecTb BO3SMOKHOCTb CO3JJaHHUsI KACTOMHBIX MaKETOB JIJIs
yAOBIIETBOPEHUS crielupuuecKkux noTpedHocTeit uurepdeiica.

Vaadin Flow — 3To OocHOBHasi TEXHOJOTHS JJIsi IOCTPOCHUSI CEPBEPHBIX BEO-
npuiiokeHuil. OHa KCIMOJIb3YeT MOJXO, MPU KOTOPOM BCS JIOTHKA MPUIIOKEHUS
pasmMelaerca Ha cepBepe, a HHTepdeiic aBToMaTuuecK OOHOBIISIETCSI HA KIIMEHTE
c ucnons3oBanuem WebSocket wmmm Server Push. Oto mnonxon mno3BossieT
3¢pPeKTUBHO PabOTAaTh C COCTOSHUEM MPUJIOKEHUS U 00ecreyrBaTh MTHOBEHHbBIE
oOHoOBJIeHUsT UHTepdelica 6e3 nepe3arpy3ku ctpaHuilbl. Vaadin Flow paGotaer B
CBs3KE ¢ KOMIOHEeHTaMH Vaadin ¥ mpenocTaBisieT pa3padOTUYMKaM BO3MOXKHOCTb
nucaTh OM3HEC-JIOTUKY B OJITHOM MECTE, MUHUMU3UPYS KOJTUYECTBO OIITHOOK.

Vaadin Fusion mno3Bosiser co3maBaTh THOpUIHBIE MPWIOKEHUS, cOYeTas
CEpBEpPHYIO JIOTUKY C KIMEHTCKUM KOJAOM, HamucaHHeIM Ha TypeScript u
JavaScript. DTo MO3BOJISIET UCIOJIB30BAaTh BO3MOXKHOCTU (PPOHTEHI-Pa3pabOTKH,
TaKkye KakK peakTUBHbIE MHTEP(]ENChl, C MpernMyIIecTBaMH UCTIOIh30BaHus Java Ha
cepBepe. Takoil moaxoa HAeadbHO MOAXOAUT JUISL CO3/AaHUS OJAHOCTPAHUYHBIX
npunoxxenuit (SPA), rie KIMeHT u cepep padOTarOT B TECHOM WHTETPAIUH.

Security Vaadin moaaepKvuBaeT pasIudHbIE MEXaHW3MbI O€30MACHOCTH IS
3aIUTHl TPWIOKEHUH OT HECAHKIIMOHMPOBAHHOTO JOCTyMa. OJTO BKIIOYAET
uHTerpanuo ¢ Spring Security sl ayTeHTH(GUKAIMA W aBTOpHU3AIUU,
BO3MOXKHOCTH JOOABIEHHUS Pa3IMYHbIX YpPOBHEH 10CTynma K KOMIIOHEHTaM U
JEHUCTBUSM BHYTPH TIPHIIOKCHHUS.

Theming Vaadin mnpegocTaBisieT BCTPOEHHBIE CPEACTBA ISl CO3JAHUS U
NPUMEHEHUSI TEM B MPUIOKEHUHU, YTOOBI HACTPOUTH BHEUIHUHN BUJ HUHTEpderica.
DTO0 MO3BOJSET U3MEHATH [IBETOBYIO MAIHUTPY, MIPUDTHI, CTUIH U JaKe MOTHOCTHIO
amanTupoBaTh uHTEpdeic nox TpedboBanust OpeHaa. [Ipumenenne tem B Vaadin
TAaK)K€ YIPOIIAeT Cco3JaHue WHTEPPEHCOB, TOAXOASIIUX IS Pa3IAYHBIX
YCTPOMCTB U MIaTPOPM.

Apxurekrypa Vaadin Framework mokasana Ha puc. 2.
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Puc. 2. Apxutektypa Vaadin Framework
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3. Onmcanne Spring Boot

Spring Boot — at0 pacmmpenue ¢periMBopka Spring, npeaHa3HAYCHHOE IS
YIPOIICHHS Tpoliecca pa3paboTKu MpuiokeHuit Ha Java. OcHOBHas 1enb Spring
Boot — cienaTe mporiecc HaCTPOMKHK M 3aIlyCKa MPHIOKEHHM Tpoie u ObicTpee,
yCTpaHsisi HEOOXOIUMOCTh B CIIOKHOW KOH(UTypaluu, KoTopasi 00bIYHO TpedyeTrcs
IIPU MCMOJIB30BAHUM CTaHapTHOro Spring Framework.

C momomisio Spring Boot paszpaboTtuunku MoryT OBICTpO Hadath paboTy ¢
NpWIOKEHUEM, 0e3 HEOOXOIUMOCTH BpPYYHYHO HACTpaWBaTh KOMIIOHCHTBHI U
3aBUCUMBIE OMOMMOTEKH. Spring Boot mo3BOisSET cOCPenOTOUUTHCS Ha OU3HEC-
JIOTUKE, MUHUMHU3HUPYS YCWIHS, CBA3aHHBIE C HACTPOUWKOM HHPPACTPYKTYpHI
npwioxkeHuss. Kpome Toro, Spring Boot aBToMarWueckum KOHPUTYPHUPYET
MHOXXECTBO aCIEKTOB palbOThl MPWIOKEHHUS, TaKuxX Kak 0Oa3a JaHHBIX,
0€30MacHOCTb, JOTUPOBAHHUE, KEIIMPOBAHUE U JAPYTHE.

OcHoBHbIe 0coOeHHOCTH Spring Boot

1. ABTOKOHpUTYpaITUs

Omnoit W3  KIMOUYEBBIX  ocoOeHHoOcTedl  Spring  Boot  siBisiercs
aBTOKOH(UTypalusa. Bmecto Toro droObl BpydHYI KOH(QUTYpUPOBATH BCE
KOMITOHEHTBI MPUIOKEHUS, Spring Boot UCIIOJIb3YyEeT MPUHIIHI
aBTOKOH(UTYpAIllMH, KOTOPBIA aBTOMATHYECKH HACTPAWBACT KOMITOHEHTHI
MIPUJIOKEHHS HA OCHOBE 3aBUCHMOCTEN, HAMJEHHBIX B Kiiaccnare. Hanpumep, ecnu
B TIIPOCKTE HCIIONB3yeTcss 0a3a NMaHHBIX, Spring Boot aBTOMaTWYeCKH HACTPOUT
MOJKIIOYCHNE K 0a3e MaHHBIX W CO3/acT HEOOXOIWMBIE KOMIIOHEHTHI IS
B3aUMOJICHCTBUS C HEU.

brnaronmapss aBToOKOH(GUTrypanuu pa3padOTYUKH HE JTOJDKHBI OCCITOKOUTHCS O
HACTPOWKAX IS CaMbIX TMOMYyJSPHBIX OMOTMOTEK, TaKWX Kak 0a3bl JaHHBIX,
KeIIMpOBaHUE, MeECCEH/DKepbl W apyrue. Spring Boot mnombeper Haumbomee
MIOIXO/ISIIIIAE HACTPOUKH aBTOMATHYECKH.

2. Berpoennsie cepBepsl (Embedded Servers)
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OgHuM U3 BaXKHEUIIMX JOCTOMHCTB Spring Boot sABisieTcss BO3MOXHOCTb
BCTpauBaHus BeO-cepBepa MpsMO B MpUiiokeHue. Bmecto Toro uytoObl OTAEIBHO
HacTpaumBaTh M 3amyckarh cepBep (Hampumep, Tomcat umum Jetty), Spring Boot
MO3BOJISIET 3aIlyCKaTh MPHIIOKEHHUE C YK€ BCTPOCHHBIM CEPBEPOM. IJTO MO3BOJISAET
3HAUYUTETHHO YIIPOCTUTH MPOIIECC PA3BEPTHIBAHMS U 3aITyCKa MIPUIIOKECHHUS.

C nomomipto Spring Boot MOXHO MCHOJIB30BaTh BCTPOCHHBIE CEPBEPHI, TAKHUE
kak Tomcat, Jetty mwim Undertow, u 3amyckarh IpHIOKEHHE KaK CAMOCTOSTEILHOE
Java-npuioxenue. 310 0COOEHHO YIOOHO NI MUKPOCEPBUCOB, KOTOpPHIE YacTO
pa3pabaThIBalOTCA ¢ UCMOJIb30BaHueM Spring Boot.

3. Spring Boot Starter Projects

Spring Boot Starter — 3To0 HabOp NPEAHACTPOCHHBIX 3aBUCHMOCTEH IS
Pa3INYHBIX TUIOB MPWIOKEHUH. DTHU CTapTepbl MPEJICTaBISIOT CO00W HaOOpPHI
Oubnuorek W KOHQUTypaluid, KOTOpbIE MpPEJHA3HAYEHBI JJisi  PEIICHUS
OIIPEJICICHHBIX 3a/1a4.

Hcnonp30BaHue CTapTEpOB MO3BOJIAET OBICTPO MOJKIIOYATh M HACTPAaUBATh
HY>KHbI€ KOMIIOHEHTHI B MPOEKTE, CYIIECTBEHHO YCKOPsIs MpoLecc pa3paboTKH.

4. Spring Boot Actuator

Spring Boot Actuator — 3T0 Ha0Op BCTPOSHHBIX HWHCTPYMEHTOB JIJIS
MOHUTOPUHIAa W YOPABICHHUS NPWIOKEHUEM HA pPa3IUYHBIX CTagusAX €ro
*u3HeHHoro 1ukia. C moMouipio Actuator MOXKHO MOJYYUTh WH(OpPMALUIO O
COCTOSIHUM TPUJIOKEHUS, €ro MNPOU3BOJUTEIBLHOCTH, 3arpy3ke, METpUKax H
MHOTOM JpYroM. IJTO OCOOEHHO MOJE3HO JUIsl MUKPOCEPBHCOB M KPYIHBIX
pacIpeeeHHbIX CUCTEM.

Actuator BKiItOYaeT Takue QyHKIHMH, KaK:

e Health check — mpoBepka coctosiHuSsI 3I0POBBSI IPHITOKEHHUS;

e Metrics — MOHUTOPHHT Pa3TUYHBIX METPUK PAOOTHI MPUIIOKEHUS, TAKHX KaK
BpEMs OTKJIMKA, UCIIOJIb30BAHUE NAMSATH, KOJIMYECTBO 3alPOCOB;

e L0gging — J0OCTYI K YypHajaM MPHJIOKEHUS W BO3MOXXHOCTh HACTPOUKH
JIOTUPOBAaHUS B PEAIbHOM BPEMEHH.

5. be3omacHoCTh
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Spring Security — 3T0 MomHas ¥ ruOkas OuONIHMOTEKa I OO0ECICUCHHS
0e30I1acHOCTH NPUJIOKEHUHM, M OHa JIETKO MHTerpupyercs ¢ Spring Boot. [lns
OOJBIIMHCTBA  CTAHJAPTHBIX  CIIEHapueB  0OE€30MacHOCTH,  TaKUX  Kak
ayTeHTHU(UKaLUs W aBTOPU3ALMA T0JIb30BaTENeH, TOCTATOYHO MHUHUMAJIbHOM
HacTpoiiku. Taxke B Spring Boot MOXXHO MOAKIIIOUUTH MOJIEPHKKY PAIUUYHBIX
MexaHU3MOB Oe3omacHocty, Hampumep, OAuth2, LDAP, a Takxe HacTpouTh
JIOCTYII K TpuiiokeHusim yepe3 HTTPS.

6. MukpocepBUCHas1 apXUTEKTypa

Spring Boot wuaeasibHO MNOAXOAUT M pa3pabOTKM MHUKPOCEPBUCHBIX
npusio)keHuil. Ero ocoOeHHOCTH, TakuMe Kak I[pOCTOTa pa3BEepThIBAHUS,
BO3MOXHOCTb pa0OThI C pa3IMYHBIMU 0a3aMu JaHHBIX U 3(()EKTUBHAS UHTETpAIU
c apyrumu cepBucamu yepe3 REST API, nemaror ero oTauyHbIM BBIOOPOM IS
co3nanusi MukpocepBucoB. Spring Cloud nomonnser Bo3MoxxHOCTH Spring Boot

JUISL CO3JIaHUs PACHpPENENCHHBIX MNPWIOKEHUH M MACIITa0OUPYEMBIX CHCTEM.
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4. Onmcanrie CO3IaHHOTO MPUIIOKEHUS
4.1. IlocTanoBKa 3a1a4u

[IpeameTHOM 00JACTBIO JAHHOW KYypCOBOW pabOTHI sBsieTcs Tema «Marasun
MOHHUTOpPOB». B yCIOBUSIX COBPEMEHHOI'O PBIHKA 3JIEKTPOHUKH Mara3HHBI,
CHEUUAM3UPYIOIIMECS  HAa  IMPOJAKE  MOHUTOPOB,  CTAJIKHUBAKOTCSI  C
HEOOXOJMMOCTBIO aBTOMAaTH3allMK MPOLIECCOB YIPABICHUS ACCOPTUMEHTOM U
npofax. Pa3BUTHe TEXHONOTMM M POCT KOHKYPEHUUH TpeOYIOT OT TaKHX
Mara3uHoB  BHeApeHHs A(G(EKTUBHBIX  CUCTEM  yIpaBJieHUS  3amacamu,
OTCJICKUBAHUS aKTyaJbHBIX MOJEIIEH U XapaKTEePUCTUK MPOAYKIUH.

B pamkax manHoi pa®oThl pa3paboTaHO BEO-MPUIIOKEHUE JUISl YIPaBICHUS
Mara3uHoM MOHUTOpPOB. [lpuioxkeHue mnpegHa3HAYE€HO IS aBTOMAaTH3aLUU
IIPOLIECCOB YIPABJICHUS ACCOPTUMEHTOM, YUETa TOBAPOB U MPOJAXK.

Lenpro pa3paboOTKu SBISETCS CO3JaHUE MPOTPAMMHOIO OOecIeyeHus,
BKJIFOYAIOIIETO ClIeAyomue QyHKIUN:

e VYrpaBieHuE JaHHBIMU O TOBapax: 100OABIEHUE HOBBIX MO/JIEJIEl MOHUTOPOB,
UX XAPAaKTEPUCTHK W OIMCAaHHsA, a TaKKe YJAJICHHE YCTAPEBIIMX IO3HLIHMA W3
aCCOPTUMEHTA;

e AHanu3 mpojiax: cOOp CTaTUCTUYECKHUX JAHHBIX O HauOoJee MOMYJISIPHBIX
MOJIEIISIX, NIEPUOAUYHOCTU OKYIIOK U MPEIIOYTEHHUIX KIINEHTOB.

[Tpunoxxenue OyaeT nOCTynmHO 4epe3 BeO-uHTepdeiic, odecneunBas ya00HbII
JOCTYIl aJIMUHHCTpaTOpaM M COTpPYJHHMKamM Mara3uHa. Bce panHble OyayT
NpeCTaBlIeHbl B YIO0OHBIX (popmax, BKiIrOYass TaOMUIBI U Tpaduku As aHaIM3a

KJTFOUEBBIX MOKa3aTesneil 3 peKTUBHOCTH padOThl MarasuHa.

4.2. [IpoexktupoBanue 6a3bl JaHHBIX

[IpoexkTtupoBanne 6a3bl AaHHBIX — 3TO TMPOILECC OMPENETCHHS] CTPYKTYpbl U
OpraHM3allud JaHHBIX, KOTOpble OYyJIyT XpaHUThCA B 0a3e JaHHBIX. DTOT JTal

BKJIIOYAET CO3/IaHUE CXEMbl 0asbl JaHHBIX, ONpeAcieHUEe TabJuIl, MoJeH, CBI3en
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MEXIy TaOJuIlaMu, a TakKe WHIEKCOB M orpaHuveHmil. [IpoekTupoBanmne 06a3bi
JAHHBIX SIBJIIETCS KPUTUYECKU BaXKHBIM IIArOM, TaK KaK OHO HAMNPSIMYIO BIMSET HA
MPOU3BOIUTEILHOCTh, MACIITAOMPYEMOCTh U YJI0OCTBO MOAJICPKKH MPUIIOKEHUS.

[IpoexTupoBanue 0a3bl JaHHBIX HAYMHAETCS C JIOTMYECKOTO MPOSKTUPOBAHUS,
a UMeHHO co3nanus ER-nuarpamMmel.

ER-guarpamma — 3t0 rpaduueckoe mnpencraBienre Moaenn «CylmHOCTh —
Cesa3p». OHa COCTOMT W3 CYIIHOCTEH, CBs3ed M aTpuOyTOB, KOTOpHIC
O0TOOpaXkaroTcsl B BUJE MPAMOYTOJIbHUKOB W JuHUU. B ER-amarpamme taxxe
UCIIOIB3YIOTCS Pa3InuHbIE CUMBOJIBI M1 0003HAUYCHUS JJIsl YKa3aHUsl TUTIOB CBS3EH U
JIPYTUX aCIEKTOB MOAEIHPOBAHUSI.

ER-auarpamma Onuta cozmana B nporpamme Draw.io U mpejcTaBiieHa Ha pUC.

Monitor

MonitorID: NUMBER

Manufacture

Model: VARCHAR
ManufactureriD: NUMBER
m ManufacturerlD: NUMBER (FK)

Name: VARCHAR ScreenSize: NUMBER

Country: VARCHAR Resolution: VARCHAR

Contactinfo: VARCHAR RefreshRate: NUMBER

Price: NUMBER Sale
SalelD: NUMBER
MonitorlD: NUMBER (FK)
CustomerID: NUMBER (FK)
SaleDate: DATE
Quantity: NUMBER
TotalPrice: NUMBER
City

CitylD: NUMBER Customer

CustomerID: NUMBER

Name: VARCHAR

Name: VARCHAR
Email: VARCHAR
CitylD: NUMBER (FK)

Puc. 3. ER-nuarpamma npeamMerHoit odiactu
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Jns momydenus Oas3bl JAHHBIX HYXXHO IPOBECTH TMpolecc (HU3HUecKoro

IMPOCKTUPOBAHUA.

s pabotel Oblna BeiOpaHa CYBJ[ H2. Ona Obuta BbIOpaHa Jyisi JTaHHOTO

IIPOCKTA II0 pAdy IIPHUYMH, BKIIO4Yasa e€ JICTKOBCCHOCTDB, IIPOCTOTY HMHTCIrpaluu C

Java, momnmepxkky SQL, a Takke BO3MOXHOCTh OBICTPOTO TECTUPOBAHHS U

pa3pabOTKH B YCIOBUSAX OTPAHUYEHHBIX PECYPCOB.

OcHoBreiBasice Ha ER-mmarpamme, Obuta co3gana 06aza jmaHHbpIX. B Tabdm. 1

MpCACTAaBJICHBI Ta6JII/IHBI, HUX OIMKMCAHHUC, I10JI1 U TUIIBI JaHHBIX.

dusnueckas MoaEIh

Taomuna 1

Tabmuna Ornucanue Nwms nons Tun naHHbIX
Manufacture | Tabauua xpaHut HHGOPMALIUIO O Manufacturer|D NUMBER
MIPOU3BOUTENSIX MTPOTYKIIHH. Name VARCHAR
Country VARCHAR
Contactinfo VARCHAR
Monitor Tabnua xpaHuT HHOOPMAITHIO O MonitorID NUMBER
MOJEIISIX MOHUTOPOB. Model VARCHAR
ManufacturerlD NUMBER (FK)
ScreenSize NUMBER
Resolution VARCHAR
RefreshRate NUMBER
Price NUMBER
Sale Tabmuma XpaHuT HHPOPMAITHIO O SalelD NUMBER
Npojia’kax MOHUTOPOB. MonitorID NUMBER (FK)
CustomerID NUMBER (FK)
SaleDate DATE
Quantity NUMBER
TotalPrice NUMBER
City Tabnuua xpaHuT uHGOPMAIHIO O CitylD NUMBER
ropoaax. Name VARCHAR
Customer Tabnuia xpaHuT HHPOPMAIIHIO O CustomerID NUMBER
MOKyHaTesIX. Name VARCHAR
Email VARCHAR

CityID

NUMBER (FK)
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4.3. Jlornueckoe NpOEKTUPOBAHNE NTPUIIOKEHUS

B nannom mpoekte OyaeT ucnosib3oBarhes narrepH MVC ¢ ucnonib3oBaHueM
Spring u Vaadin.

D10 mabIoH TSl MPOSKTHPOBAHUS BEO-TIPIIIOKEeHUH 10 cucteMe Model-View-
Controller. To ecTb npu co31aHUN HOBOT'O MPOEKTA €To AeAT Ha [1]:

* Mogens — [AaHHbBIE, KOTOpPbIE MCIHOJB3YET TMPUIIOKEHUE JIS CBOEHU
GyHKIIMOHATBHOCTH;

* OtoOpaxeHue — MoJIb30BaTeIIbCKU UHTEPPEIC;

* KoHTponnep — NpUHIMUIIBI U3MEHEHUSI MOJEIN B 3aBUCUMOCTH OT JEHUCTBUM
noJib3oBates (puc. 4).

B nannom mpoekte OyaeT ucnodib3oBarbhes narrepH MVC ¢ ucnosib3oBaHUEM

Spring u Vaadin.

MODEL
UPDATES MANIPULATES
VIEW CONTROLLER

\
% r-.-/
Ry &¥
]
N /
USER

Puc. 4. ITarrepa MVC

4.4. Jlnarpamma KJjaccoB

JlnarpaMMa KJIacCOB — 3TO BaKHBIM 3JIEMEHT OOBEKTHO-OPHUEHTHPOBAHHOTO
MPOECKTUPOBAHUSI, OTOOPAKAIOIIMNA CTPYKTYpY CHUCTEMBI C TOYKH 3pEHHS €€

CYIIHOCTE W B3aMMOCBA3€Hd MEXIy HUMU. B KOHTeKkcTe pa3paboTKu
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AIIEKTPOHHOTO NPWIOKEHHUs U1 YIIPABJICHUS OYEpENsIMH B CEPBHCHOM LIEHTPE,
JyarpaMma KJIacCOB MOMOTAeT ONPEAEIUTh KIFOUEBBIE CYIIHOCTH, UX CBOMCTBA, a
TaKXKe CBS3U MEX 1y HUMH [4].

B npunmokeHuu 1 yHOpaBiI€HUS Mara3uHa KIFOUYEBBIMH CYLIHOCTSIMHU
apisitorest:  «l'opoma», «llokynarenn», «lIpousBoaurenn», «MOHUTOpPB», H
«IIpopaxkm». DOTH CcymHOCTH OyAyT MNpPEACTaBIEHbl KaK KJIacchl B KOJE H
B3aMMOJICUCTBYIOT ~MEXIy CcOo0OM 4epe3  accoluaiuu, 4YTO  I03BOJSET
NOJJIEP)KUBaTh OM3HEC-JIOTUKY U XpaHeHUE AaHHBIX B 0aze. OmucaHue KiaccoB

npeaocTaBieHo B Tadu. 2 - 35
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Tabmanma 2

Omnucanne noJier knacca «Monitor»

Ha3sanue nomus Tun ma"gHbBIX Onucanue moisa
screenSize Integer Pasmep sxpana MOHUTOpA
price Integer Llena monuTOpa
resolution String Pazpemenue sxkpana
refreshRate Integer Yactora 0OOHOBJIEHHUS dKpaHa
model String Mojenbs MOHUTOPA
manufacturer Manufacturer [Tpou3BouTENH MOHUTOPA
Tabmmma 3
Onucanue metonoB xiacca «Monitor»
HaszBanue [TapameTpsl Bo3sBpaiaemoe Onucanue MeTo1a
METOJIa 3HAYCHUC
getModel - String BosBpamaer Mmoie1b MOHUTOPA
setResolution | String void YcraHaBiIMBaeT pa3penicHre dKpaHa
getScreenSize | - Integer BosBparmiaer pa3mep skpaHa
setScreenSize | Integer void YcTanaBnuBaeT pa3mMep dKpaHa
getPrice - Integer BosBparaer 1ieHy MOHUTOpPA
setPrice Integer void YcTaHaBIMBaeT [IEHy MOHUTOPA
getRefreshRat | - Integer BosBpartaer yactoty 0OHOBIEHUS
(5]
setRefreshRate | Integer void YcTaHaBnuBaeT 4acTOTy OOHOBJICHUS
getManufactur | - Manufacturer BosBparaer mpou3BoanTes
er
setManufactur | Manufactur | void YcTanaBnuBaeT MPOU3BOIUTENS
er er
equals Object boolean [TpoBepsieT paBeHCTBO OOBEKTOB
canEqual Object boolean ITpoBepsieT, MOTYT K OOBEKTHI OBITH
paBHbI
hashCode - int BosBpamaer xami-ko1 o0bekTa
toString - String Bo3Bpaiaet cTpokoBOE MpeCTaBICHUE
00beKTa

Tabnuua 4

Onwucanue moiieit kiaacca «AbstractEntity»

Haspanwne nmong | Tumr maHHBIX

Onucadue 1moas

id Long

YHUKaIBHBIA UACHTUPHUKATOP CYITHOCTH

version int

Howmep Bepcuu cynHocTu
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Tabmuua 5

Onwucanne MeTo10B Kiaacca «AbstractEntity»

HaszBanue [TapameTpsl Bo3sBpamaemoe Onucanue MeToa
MeToza 3HAYCHHE

setld Long void YcraHaBiauBaeT UACHTHPHUKATOP
CYIIHOCTH

equals Object boolean [IpoBepsieT paBeHCTBO OOBEKTOB

canEqual Object boolean ITpoBepsieT, MOTYT 1 OOBEKTHI OBITH
paBHBI

hashCode - int BosBparmaer xam-koj1 00beKTa

Tabmuna 6
Omnucanue nmosnei kiacca «Salesy

Haszpanue nonst | Tun naHHbIX Ornucanue mosist

customer Customer IToxymnarens

monitor Monitor MonuTtop

saleDate LocalDateTime | [lara npomaxu

quantity Integer KosmuecTBO npoIaHHBIX €IMHHUIL]

totalPrice Integer OO01mas 1eHa npoaaxu

Tabmuna 7
Onucanue MeTo0B Kiiacca «Salesy
Ha3Banne [TapameTpsl Bo3sspamaemoe Onncanne merona
MeToza 3HAUCHHE
getCustomer - Customer Bo3zBpamraer nmokymarens
setCustomer Customer void VYcraHaBIMBaeT MOKyHaTest
getMonitor - Monitor BosBpamaer MoHUTOp
setMonitor Monitor void YcTraHaBIMBaeT MOHUTOD
getSaleDate - LocalDateTime Bo3Bpainaer gaty npoaaxu
setSaleDate LocalDateTi | void YcraHaBIMBAET ATy MPOAAXKU
me
getQuantity - Integer BosBpaiaet KoIu4ecTBO €UHHMIL
setQuantity Integer void YcraHaBIMBaeT KOJIHYECTBO €UHUL]
getTotalPrice | - Integer BosBparaer o011yI0 IIEHY MPOIaKu
setTotalPrice | Integer void VYcraHaBIMBaeT OOIIYIO IIEHY MPOIAXKH
equals Object boolean [TpoBepsieT paBeHCTBO OOBEKTOB
canEqual Object boolean [TpoBepsieT, MOTYT JIH OOBEKTHI OBITH
paBHBI

hashCode - int Bo3sspainaer xa1i-ko1 00beKTa
toString - String BosBparaet cTpokoBoe mpeicTaBIeHUE

00bEKTA




23

Tabmuna 8

Omucanue noJieit kiracca «SalesServicey

Ha3zsanue nois

Ty nagHEBIX

Onucanue mois

repository

SalesRepository

Penozutopuii ajis paboThl C JTAHHBIMU O TIPOJAKAX

Tadmuna 9

Omnucanne MeToioB Kiiacca «SalesServicey

HasBanue merona [TapameTpsl Bosspamaemoe Onucanue Merona
3HAYCHHE
get Long Optional<Sales> | Bo3ppamaer npogaxy 1o
UJCHTU(DUKATOPY
save Sales Sales Coxpansiet npoJaxy
delete Long void VY nanser npoaaxy mo
uaeHTUGUKATOPY
list Pageable Page<Sales> BosBpataet ctpanuiy npoaax
list Pageable, Page<Sales> BosBpartaeT cTpaHuUIly Ipoaax
Specification<Sales 1o crerudukanu
>
count - int Bo3Bpaiaer KoJM4ecTBO Mpoaax
list - List<Sales> BosBpaiaet cnucok mpogax
findSalesByMont | int, int List<Sales> BosBparaer Criucok mpoaax 3a
hAndYear MECSIII U TOJT

Tabmuma 10

Omnucanue MeTo10B Kiacca «SalesRepository»

Hazsanme meToma [TapameTpsl | Bo3sppaiaemoe Omnuncanue MeTona
3HAYEHHE
findAllIBySaleDateMonth | int, int List<Sales> BosBparaer Criucok mpoaax 3a
AndYear MECHI] U TOH
getSalesStatisticsByModel | - List<Object[]> | Bo3Bpariaer cTaTUCTHKY MPOIAXK
findAll - List<Sales> BosBparaer crucok mpoaax

Ta0mmna 11

Onucanue noJien kiaacca «SalesViewy

HasBanue nmons

Tun ma"gHBIX

Onucanue 1mois

grid Grid<Sales> Tabnuua a7st 0TOOpaKEHHUS TPOIAK

monitor ComboBox<Monitor> | Beimagaroruii CIUCcoK it BEIOOpa
MOHHUTOpA

customer ComboBox<Customer> | Boimaaaroriuii CIUCoK Tt BEIOOpa
HOKYTIaTelIst

saleDate DateTimePicker BbI00p 1aThl ¥ BpEMEHH MPOIaKH
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quantity TextField TekcToBoe moJe i BBOIA
KOJIMYECTBA
totalPrice TextField TekcToBOE 10JIe IS 0TOOpaKEHUS
o011eil IIeHbI
cancel Button Knomnka "Otmena"
save Button Knomnka "Coxpanutp"
delete Button Kuonka "V nanuts"
binder BeanValidationBinder< | Bamumarop mis Sales
Sales>
sales Sales Texyuuii perakTUpyeMblii 00BEKT
Sales
salesL.ist List<Sales> Crucok 00bekToB Sales
dataProvider ListDataProvider<Sales | IIpoBaiizep 1ist JaHHBIX
>

salesService

SalesService

Cepsuc 1151 pabOThI C TaHHBIMU
POJIaXK

monitorService

MonitorService

Cepsuc s pabOThI C TaHHBIMU
MOHUTOPOB

customerService

CustomerService

Cepsuc a5 paboThI C TaHHBIMU
IIOKynaTeseu

SALES_ID

String

Crpoxka uneHTudukaTopa npoaax

SALES_EDIT_ROUTE_TE

MPLATE

String

[[TabGm0H CTpOKHU IS
pEIAKTUPOBAHUS POJAK

Taomuna 12

Onucanue metooB Kiacca «SalesViewy

Ha3Banue merona [Tapametpsl Bo3sspamaemoe Onucanue merona
3HAUCHUE
beforeEnter BeforeEnterEvent | void O6paboTKa cOOBITHS TIEpE]T
BXOJIOM Ha CTPAHHILY
addFilterRow - void Jlo6aBisieT CTPOKY (pHUIBTpaIuu
createEditorLayout | SplitLayout void Cosnaet popmy
pEAAKTHPOBAHUS
createButtonLayout | Div void Co3aeT nma”enp ¢ KHOMKAMU
createGridLayout SplitLayout void Co3maet ceTky
refreshGrid - void OOHOBTISIET TaHHBIE B CETKE
clearForm - void Oumnriraet popmy
populateForm Sales void 3amnomnHseT GopMy JaHHBIMH
Tabmuma 13
Onucanue nonei kinacca «Manufacturery
Hassanue nomst | Tun gadHbIX Onucague nois
id Integer YHUKaJIBHBIA UICHTHPHKATOP
country String CrpaHa npou3BOAUTENS
contactinfo String KonTakTHas nHpOpMaIus MpoOU3BOAUTENS
name String Wwms ponsBoauTes
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Tabauma 14
Onucanue metonoB kiacca «Manufacturery
Haszsanue [TapameTpsl Bo3sBpamaemoe Onucanue MeToa
METO/a 3HAYCHHE
setld Long void YcranaBiauBaeT UIEHTHPUKATOP
getName - String Bo3sBpaiiaeT Ha3BaHKHE TIPOU3BOTUTEIIS
setName String void YcraHaBIMBaeT Ha3BaHHUE TPOU3BOTUTEIIS
getCountry - String Bo3sBpaiaer ctpany npou3BoauTeNs
setCountry String void VYcraHaBIMBAET CTPaHy MPOU3BOIUTEIIS
getContactinfo | - String Bo3Bpaiaer KOHTaKTHYO HHPOPMAIUIO
setContactinfo | String void YcraHaBIMBaeT KOHTAKTHYIO
nHGOPMALIHIO
equals Object boolean [TpoBepsieT paBEeHCTBO 0OBEKTOB
canEqual Object boolean IIpoBepseT, MOTYT 71 OOBEKTHI ObITH
paBHbI
hashCode - int BosBparaer xami-koa 00bekTa
toString - String Bo3sBpaiiaer ctpokoBoe npeacTaBieHHE
00BEKTa
Ta6muma 15
Omnwucanue moseii kaacca «ManufacturerServicey
Ha3Banue Tun gaHHbIX Onucanue nomis
OJIs
repository ManufacturerRepository | PemosuTopwii a1t pabOThI ¢ JaHHBIMH O
IPOM3BOTUTEIISX
Tabmuma 16
Omnwucanue MeTo10B Kiacca « ManufacturerService
HaszBanue [TapameTpsl BosBpaiaemoe Onucanue MeTo1a
MeToia 3HAYCHUE
get Long Optional<Manu | BosBpaiiaet mpou3BOIUTES 1O
facturer> UJICHTU(DUKATOPY
save Manufacturer Manufacturer CoxpaHsieT NpOU3BOAUTEIS
delete Long void VY panser mpou3BOIUTENS 110
UJICHTHPHUKATOPY
list Pageable Page<Manufact | Bo3Bpamaer ctpaHuily
urer> IIPOU3BOAUTENIECH
list Pageable, Page<Manufact | BosBpamaer ctpaHuiry
Specification<Manufact | urer> HPOU3BOIUTENCH MO CrICIU(PUKALIUH
urer>
list - List<Manufactu | Bo3spaiaer crrcok
rer> POU3BOIUTECH
count - int BosBparaeT KoauuecTBO
MIPOU3BOIUTENEHN
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Tabmanma 17

Omnwucanne MmeTo10B Kiacca «ManufacturerRepository»

HaszBanue [TapameTpsl Bo3sBpamaemoe Onucanue MeTona
METOo/a 3HAUYCHHE
findAll - List<Manufacturer> BosBpaiaet crincok
IIPOU3BOAUTENIEH

Tabanma 18

Onwucanwne moseit kiacca «ManufacturerRepository»

HasBanue mons

Twun ma"HHBIX

Omnucanue nois

grid Grid<Manufacturer> Tabnumna s 0ToOpaKeHUs
POM3BOIUTEIICH

name TextField TekcToBOE T0JIE [IUI BBOIA UMEHU

country TextField TekcToBOE 10JIE I BBO/IA
CTpaHbI

contactInfo TextField TekcToBOE IT0JIE IS BBOJA
KOHTaKTHOM HHpOpMAIMu

cancel Button Knonka "Ormena”

save Button Knonka "Coxpanuts"

delete Button Kuonka "V gaaurts"

binder BeanValidationBinder< | Bamuaarop ais Manufacturer

Manufacturer>

manufacturer Manufacturer Texymuii peIaKTHPyEeMbIi 00BEKT
Manufacturer

manufacturers List<Manufacturer> Cnucok 06wekToB Manufacturer

dataProvider

ListDataProvider<Manu
facturer>

[TpoBaiinep s JaHHBIX

manufacturerService

ManufacturerService

Cepsuc st pabOThI C TaHHBIMU

MIPOU3BOIUTENEH
MANUFACTURER_ID String Ctpoxka naeHtTudukaTopa

TIPOU3BOTUTEIIS
MANUFACTURER_EDIT_RO | String [[TabmoH cTpoKH ISt

UTE_TEMPLATE

PECOAAKTUPOBAHUA ITPOU3BOAUTCIIA

Tabanma 19

Omnucanune MeTo10B kiacca «ManufacturerRepository»

HazBanne meToma [TapameTpsl | BosBpamiaemoe Omnuncanne MeToa
3HAYCHUE
beforeEnter BeforeEnterE | void O06paboTka cOOBITHS TIEpel BXOJIOM Ha
vent CTpaHULy
addFilterRow void JloGaBinsieT cTpoky puiabTpanuu

createEditorLayout | SplitLayout | void Cosmaer GpopMy peaaKTHPOBAHUS

createButtonLayout | Div void Co3aer naHesb ¢ KHOIKAMH

createGridLayout SplitLayout | void Cosmaaer ceTky
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refreshGrid - void OOHOBIIAICT TaHHBIE B CETKE
clearForm - void Ounniaer popmy
populateForm Manufacturer | void 3anonsseT GpopMy HaHHBIMH

Tabauma 20

Onmucanue nonei knacca «Customens

Hasanue nons | Tun ganHbIxX Onucanue nosst

id Integer YHUKaJIBHBIA UACHTH(PHUKATOP MOKYIATEIs

name String Wwms nokynarens

email String Email mokymaresst

city City [opon mokynaresns

Tabauma 21
Ommcanue METOOOB KJiacca «Customery
HasBanue [TapameTpsr BosBpamaemoe Omnucanue MeTona
MeTo/1a 3HAYCHHE
setld Long void YcraHaBnMBaeT UACHTH(PHUKATOP
getName - String Bo3sBpamiaer nms nokynaress
setName String void YcraHaBIMBaeT UMS MIOKYTIATEIsI
getEmail - String BosBpamaer email mokymnaTens
setEmail String void YcranaBiauBaeT email mokymnarens
getCity - City BosBparaet ropoj moxkymnaTess
setCity City void YcraHaBIMBaeT rOpo/I MOKYMATENs
equals Object boolean ITpoBepsieT paBeHCTBO 0OHEKTOB
canEqual Object boolean ITpoBepsieT, MOTYT JIK OOBEKTHI OBITH
paBHBI
hashCode - int BosBparmaer xami-koa 00bekTa
toString - String Bo3sBpaiiaet cTpokoBoe npeacTaBieHHE
00BEKTa

Tabana 22

Omnucanue noJieit kiracca «CustomerService»

Ha3zsanue nomus

Tun ma"gHbBIX

Onucanue o

repository

CustomerRepository

Penozutopuii yist paboThl ¢ JAHHBIMH O TTOKYTIATEIISIX
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Tabmuma 23
Onucanue metoa0B Kiiacca «CustomerServicey
Haszsanue [TapameTpsl Bo3sBpamaemoe Onucanue Metoa
METOJIa 3HAYCHUE
get Long Optional<Custo | BosBpainaeT nmokymaresis mo
mer> UACHTUPUKATOPY
save Customer Customer CoxpansieT nokynaress
delete Long void VY nansietr nokymnaTess 1mo
UACHTUDUKATOPY
list Pageable Page<Customer | BosBpamaer cTpaHuIly HOKyIaTeaei
>
list Pageable, Page<Customer | BosBpamaer cTpaHuIly OKyIaTeiei
Specification<Custome | > O CreU(pHUKAUH
r>
list - List<Customer> | Bo3BpalaeT Clucok moKymnaTesnei
count - int Bo3sspaiaer Koim4ecTBo
MOKyIaTenen
Taomuna 24
Onwucanne MeTo10B Kiacca «CustomerRepository»
HasBanue | [Tapamerpsl | Bo3sBparaemoe Onucanue Meroa
MeTo/1a 3HAYCHHE
findAll - List<Customer> | Bo3Bpaiiaer CliucoK MoKymnareien

findAlIByCit | Long List<Customer> | Bo3BparaeT Bcex MOKynaTesei 1o
yld UJCHTH()HUKATOPY TOpoJia

Tabmuna 25
Ommcanne noneit kimacca «CustomerViewy
Hassanue mons Tum JaHHBIX Omnucanue mosst

grid Grid<Customer> Tabnuna a1s 0ToOpakeHus
TOKYyTaTeJeH

name TextField TekcTOBOE TOJIE [T BBOIA UMEHU

email TextField TexkcToBoe 11071€ U1 BBOIA email

city ComboBox<City> Brinmagaromuii Ciucok Ji1st BBIOOpa
ropoja

cancel Button Knomnka "Ormena"

save Button Knonka "Coxpanuts"

delete Button Kuonka "V nanurte"

binder BeanValidationBinder< | Bamumarop s Customer

Customer>

customer Customer Texymuil pefakTupyeMblii 00bEKT
Customer

customers List<Customer> Crucok o6bekToB Customer

dataProvider ListDataProvider<Custo | IIpoBaiinep asst JaHHBIX
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mer>

customerService

CustomerService

Cepsuc a5t pabOThI C TaHHBIMH
MOKYyTaTeNnei

cityService CityService CepBuc [uist paboThI C JTaHHBIMU
rOpoJIOB
CUSTOMER_ID String Crpoxka unenrudukaropa
HOKYTIaTest
CUSTOMER_EDIT_ROUTE_ | String [[TaGnoH cTpoKyU 1JIs
TEMPLATE PENAKTUPOBAHUS MOKYIIATEIs
Tabnuma 26
Onucanue meTonoB Kitacca «CustomerViewy
HaszBanue merona [TapameTpsr Bossparmaem Onucanue MeToaa
0¢ 3HAYCHHE
beforeEnter BeforeEnterEvent | void O6pabotka coObITHs TIEpEN
BXOJIOM Ha CTPaHHILY
addFilterRow - void Jlo6aBnsieT cTpoKy puiabTpanun
createEditorLayout | SplitLayout void Co3maetr GpopMy peaaKTHPOBAHUS
createButtonLayout | Div void Co3maet maHenb ¢ KHOMKaMHU
createGridLayout SplitLayout void Co3maet ceTky
refreshGrid - void OOHOBIISIET TaHHBIE B CETKE
clearForm - void Ounmraer popmy
populateForm Customer void 3anonuseT GopMy TaHHBIMH

TaGnuma 27
Omnwucanne mosteit kimacca «City»
HasBanwme nonst | Tun naHHBIX Omnucanue mosns
id Integer VY HUKaIBHBIA HACHTHPHKATOD
name String Nwms ropona
TaOmuna 28
Ommncanne METOJO0B KJiacca ((City»
HasBanue [TapameTpsr BosBpamaemoe Omnucanue MeTona
MeTo/1a 3HAYCHHE
setld Long void YcranaBiauBaeT UIEHTHPUKATOP
getName String Bo3sspamraer Ha3zBanue ropoaa
setName String void YcTaHaBaMBaeT Ha3BaHKE TOPo/Ia
equals Object boolean ITpoBepsieT paBeHCTBO 0OHEKTOB
canEqual Object boolean [TpoBepsieT, MOTYT JIU OOBEKTHI OBITH
paBHBI
hashCode - int Bo3sBpaiaer xa1-ko1 00beKTa
toString - String Bo3sBpaiaer cTpokoBO€ IpEACTaBICHUE
o0BeKTa
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Taobymna 29

Onucanwue noseit kiaacca «CityService»

Hazsanue nois

Ty nagHBIX

Onucanue o

repository

CityRepository

PenosuTtopuii 115 paboThl ¢ JaHHBIMU O FOPOJAX

Taomuma 30

Omnwucanne MeTo10B Kinacca «CityService»

HaszBanue merona [TapameTpsr | Bo3sspamae Onucanue MeToza
Moe
3HAYCHHE
get Long Optional<Ci | Bosspaimaet ropo/ mo
ty> UJICHTHPHUKATOPY
save City City CoxpaHseT ropoj
delete Long void Y aanser ropos 1mo uAeHTUGUKATOPY
list Pageable Page<City> | Bo3BpaimaeT cTpaHHUILy TOPOIOB
list Pageable, Page<City> | Bo3BpaiaeT cTpaHHUIly TOPOJIOB 110
Specification crienuuKaum
<City>
list - List<City> | BosBpamaer Criucox ropoioB
count - int Bo3sspamaer K0JiM4ecTBo rOpo10B
getCustomersByCityld | Long List<Custo BosBpartiaer Bcex mokymnaTenei mo
mer> uaeHTu(UKaTOpy TOpOIa

Tabauma 31

Onwucanne Meto10B Kiaacca «CityRepository»

Hazpanue meroma

[TapameTpsl

Bo3BpamaeMoe 3HA4YCHHUC

Onucanue METOJa

findAll -

List<City>

B03BpamaeT CIIMCOK I'OpOJI0B

Tao0muna 32

Onwucanue nosiei kiaacca «CityViewy

HazsBanue nmomns

Tun magHBIX

Omcanue 1mois

grid Grid<City> Tabnuna ams oToOpakeHust TOpoI0B

name TextField TekcTOBOE TOJIE U BBOIA UMEHU

cancel Button Knomnka "Otmena"

save Button Knonka "Coxpanuts"

delete Button Kuonka "V nanute"

binder BeanValidationBinder<City> Bamumatop ms City

city City Tekymuii perakTupyemblii 00bEKT
City

cities List<City> Cnucok 00bekToB City

dataProvider

ListDataProvider<City>

[IpoBaiinep ans JaHHBIX
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cityService CityService CepBuc i pabOThI C TaHHBIMU
ropoJioB

CITY_ID String Crpoka uaeHTrdukaropa ropoaa

CITY_EDIT_ROUTE | String [[TaG0H cTpOKHU AJist

_TEMPLATE peIaKTUPOBAHUS TOpoa

Tao0muna 33

Omnucanue MeTon0B Kimacca «CityViewy

Hassanue merona | Ilapamerpsl | Bosspamaemoe Onucanue Merona
3HAUCHHE
beforeEnter BeforeEnter | void O0paboTKa cOOBITHS ITEepel BXOJAOM Ha
Event CTpaHHUILLY

addFilterRow - void Jlo6aBJisieT cTpoKy GUIbTpaIuu
createEditorLayout | SplitLayout | void Coznaet hopMy peiakTHPOBAHUSI
createButtonLayout | Div void Co3paet maHenb ¢ KHOIKaMU
createGridLayout SplitLayout | void Cosmaer ceTky
refreshGrid - void OOHOBIIAET TaHHBIE B CETKE
clearForm - void Ouuniaer popmy
populateForm City void 3amonHseT GopMy JaHHBIMH

Taomuna 34

Omnucanue noJeit kimacca «DashboardViewy

Hazpanwne nmoas Twun naaHBIX Ormmcanne mois

cityRepository

CityRepository

PCHOSI/ITOpI/II\/'I JJIA pa6OTLI C JaHHBIMH O TropoJax

customerRepository

CustomerRepository

Pemosutopuii ay1s paboThI C JTaHHBIMU O
MOKYTaTENsIX

manufacturerReposit
ory

ManufacturerReposit
ory

PCHOSHTOpI/Iﬁ JJIA pa6OTLI C JaHHBIMHU O
MMPONU3BOAUTCIIAX

monitorRepository

MonitorRepository

PenosuTopuit anst paboThI ¢ JTaHHBIMU O
MOHHUTOPAX

salesService

SalesService

salesRepository

SalesRepository

Pemosutopuii a1 paboThl C JTaHHBIMH O
MPOJIaXKax

Tabauia 35

Onucanue metonos Kiacca «DashboardViewy

Hassanme meToma [TapameTpsl Bo3sBpaiiaemoe Omnmcanue MeTona
3HAYCHUE
createHighlight String, String, Component Co31aet KOMIIOHEHT JIJIst
Double BBIIEICHUS
createViewEvents - Component Co3aeT KOMIIOHEHT ISt
rpaduka
createServiceHealth - Component Co31aeT KOMIIOHEHT JIJIst

CCpBI/IC JJIsL pa6OTBI C JaHHBIMH O IMpoaaxax
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OTOOpaXXEHUsI 3710POBbSI
CEPBHCOB
createResponseTimes - Component Co3/maer KOMIIOHEHT TSt
0TOOpaKeHHsI BpEMEHU
OTKJTHKA
createHeader String, String HorizontalLayout | Co3maeT 3aroioBok
getStatusDisplayName | ServiceHealth String [Tomy4aer cTpoky s craryca
getStatusTheme ServiceHealth String [Toayuaer TeMy [uIst cTaryca
getSalesSeries int List<Series> [Moxy4aeT nanHbIe IS
rpaduka

4.5. ®uzn4eckoe NPOCKTUPOBAHUE

B mnponecce ¢usznueckoro mnpoeKTUPOBaHUS pa3padaThiBaeTCs MOIYyJbHas
CTPYKTypa IpOrpaMMHOTO 0OeCTIeyeHHUs.

Mojynb — 3TO JIOTUYECKH 3aBEpIICHHAs 4YacThb IPOrpaMMbl, KOTOpas HMEET
YeTKO 0003HaueHHbIH (yHKIHOHAN. MOAylIsiMH MOTYT OBITH (Dailibl, MAKETHI,
KJacchl, (YHKUUM, NOAOPOrpaMMbl M T.I. Moaynu Takke IOMOTraroT
OpraHU30BbIBaTh KO, oOecreuMBasi JIETKYIO HAaBUTALMIO TPU [PaBUILHOM
HAaUMEHOBAaHUHU, PACIOJIOXKEHUU M OrPAaHUYEHHOW OTBETCTBEHHOCTH KAaKJIOTO
OTACIBHOTO MOIYJIs [4].

MonynbpHasi CTpyKTypa pa3padaThiBa€MOro MNPHIOKEHUS MPEACTaBICHA Ha

puc. 6, onrcanue nmpeacTaBiIeHo B Ta0. 36.
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data ) repositories )
AbstractEntity.jar
City.jar Customer.jar CityRepository.jar CustomerRepository.jar
AN N
Manufacture.jar Monitor.jar ManufactureRepository.jar MonitorRepository.jar

ManufactureView.jar

MonitorView.jar ManufactureService jar MonitorService.jar

A

Sales.jar SalesRepository.jar
views service )
AbstractEntity.jar
CityView.jar CustomerView.jar CityService.jar CustomerService.jar

AN AN

4 N

SalesView.jar

Dashboard.jar SalesService.jar

AN

./

monitor.jar

Puc. 6. MoaynbHas CTpyKTypa

Tabauia 36

Onucanune moxynen

Haszeanue monyns

Onucanue Moayist

City.jar

Monynb cOnep>KUT KIIAcChl, CBA3aHHBIE € CyIIHOCTHIO "I'opox”

(City)

Manufacture.jar Moyb COAEPKHUT KIACCHI, CBSI3AHHBIC C CYITHOCTHIO
"ITponsBogutens" (Manufacturer)

Monitor jar Moynb COEPKUT KIIACCHl, CBSI3aHHBIE C CYIIHOCTHIO "MoHuTOp"
(Monitor)

Sales.jar Moyib COAEPIKUT KIIACCHI, CBSI3aHHBIC ¢ CYITHOCTHIO "TIpomaxa”

(Sales)

CityRepository.jar

Monynb conepXUT HHTEpPENCh perno3uTOpUEB Al pabOTHI C
JTAHHBIMU O FOPOAAX.

ManufacturerRepository.jar

Monynb conepuT HHTEPPEHCHI PETTO3UTOPHEB I PaOOTHI C
JAaHHBIMHU O IIPOU3ZBOAUTCIIAX
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MonitorRepository.jar

Monynb conepXUT UHTEpPENCH perno3uTOPUEB Al PaOOTHI C
JTAHHBIMHU O MOHHUTOpAX.

SalesRepository.jar

Monynb conep)uT HHTEPPEHCHI PEMTO3UTOPHUEB I PAOOTHI C
JaHHBIMU O IPOJAXKaAX

CityView.jar

Moaynb coaepkuT kiacchl 11 npeactasienus Ul ciost ropoaos

ManufacturerView.jar

Mopyne conepx’uT Kinaccel s npexacrasieHus Ul cinos
IIPOU3BOUTENICH

MonitorView.jar

Mopyne conepx’uT Kiaaccel s npeacrasienus Ul cios
MOHHUTOPOB

SalesView.jar

Mopyne conepx’uT Kiaccel s npexacrasieHus Ul cios npogax

Dashboard.jar

Mopynb conepx’utT Kinaccel s npencrasienus Ul cinos
namoopaa.

CityService.jar

MOIIYHB COACPIKHUT KJIACChI CCPBUCHOTO CJIOA HJIA TOPOAOB.

ManufacturerService.jar

Monynb cOnEep>KUT KIIACChl CEPBUCHOIO CIIOS AJIs
IIPOU3BOJUTENIEH.

MonitorService.jar

Moaynb COAEpKUT KIACChl CEPBUCHOTO CJIOS JJIsI MOHUTOPOB

SalesService.jar

MO,HYJ'IB COACPIKUT KIIACChl CCPBUCHOI'O CJIOA IS ITPOAAXK.

monitor.jar

Moynb COAEPKUT KIACChI CYITHOCTEN

CustomerView.jar

Mopynb conepx’utT Kinaccel s npencrasienus Ul cinos
MOKyTaTesnei

CustomerService.jar

Moaynb COnepKUT KJIACChl CEPBUCHOTO CII0A IS IIOKyIaTeIeH.

CustomerRepository.jar

Monaynb copepkuT UHTepdenchl perno3uToprueB s paboThl C
JTAHHBIMU O MOKYyHaTeJsix

4.6. IlpoexktupoBanue uuTepdeiica

[Tomp3oBaTenbckuil HHTEPPEIC peanmsyercs ¢ moMoIIbio GppeiimBopka Vaadin
U €ro KOMHOHeHTOB. CTpaHMIIbI BBIITOJIHEHBI B €IMHOM CTHJIE U UMEIOT CKBO3HYIO
HaBUTAIIHIO.

Ha rnaBHOW cTpaHulle pacrojioKeHa CTpaHulla J00aBJI€HUS TOpOJOB. Y
Ka)XJI0W CYIIHOCTH €CTh CBOS cTpaHuia. Ha puc. 7 moka3ana crpanuia «I'opomay.
Ha Heli pacmonokeHa Ta0iuia, KHOMKHU JUIs J00aBlieHUs/M3MeHeHUs/y1aIeHUs

3amnuceil u moJjsi BBoAa v (PUIBTPHI.



Monitor

1 City

] Customer

» Manufacturer

Monitor

> Sales

Dashboard

Filter

Wosilleg
Canvorac
gulahep
Peprafome
Ohruzi
adudnu
Gipwufpus
Pahlosgi
ihpiwid
Zewekse
unacr
Faromo
Vojogkiw
Goborofu
Fapgasun
Fuswuzzub
QOginojrip
Gazgusu

Jojdekak
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Puc. 7. Crpanuna «I"opona»

Name

Wosilleg

m =l

Ha puc. 8 nokazan npumep yBeaomiieHus. [laHHbIE YBEIOMIICHUS TOSBISIOTCS

npu 1oOaBieHNN/n3MeHeHNH/yIaJIeHUH 3aIliCH, a TaK)Ke €CII BO3HHUKIIA OIINOKA.

Ha

CTpaHuIIe

Data updated

Puc. 8. YBenomnenue o 100aBJICHAM 3aIUCH

JanoopoI0B

HaxXoauTcCA

MOKYTIATEeNISIX U MOJICIIIX MOHUTOPOB (puc. 9).

uH(popMaIus

I10

npojaxax,
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Monitor = Dashboard

B city

[E2 Customer 30073‘0 4 2

#* Manufacturer T 4337 T 4337 4 1245
Monitor

S Sales

Sales events
&1 Dashboard :

Sales by Model

Puc. 9. Crpanuna ¢ namobopaamu

Ha puc. 10. moka3zanpl XalJalThl, OTpakalolllU€ JJaHHBIE O TPOJAXKE Ha

HBIHEIITHUU MOMEHT.

Current amount of sales Current sales Current custome:

30073.0 4 2

T +33.7 T +337 411245

Puc. 10. Xaiinaiitel

Ha puc. 11 moka3zana nuHeitHas quarpamma, KOTOpas OTpa)kaeT MPOJIaXH IO

MECSIIaM.

Sales events

2024 v
Sales/month

Series 1

Puc. 11. Jluneitnas quarpamma

2024
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Ha puc. 12 nokazana kpyroasi [uarpaMma, KOTopas OTPa)KaeT MPOAaXH IO

MOJCJIAM 3a BCC BpCMsI.

Sales by Model

e across all models

MS1 5411

\ SAMSUNG 522C200

Puc. 12. Kpyrosas auarpamma

4.7. TecTupoBaHHUE CUCTEMBI

B pesynbpTate mpoBepKH MPOTrpaMMHON JTOKYMEHTAIMKM OBLIM HMCTPABIICHBI

HaﬁJICHHBIe IpaMMaTUUCCKUC U TIYHKTYAIIUMOHHBIC OIHI/I6KI/I, OBLI0 IMPpOBCPCHO

cootBeTcTBUE AokymeHTarmu TpeboBanusm ECIIJ] u ydeOHO-MeTOquYecKuM

nocobuem «MeToMKa U OpraHu3alysi CaMOCTOSITeIbHON padoTh» [1].

Pesynbratel TectupoBanus moayneit [10 npencrasnenst B Tadm. 37.

Ta0muna 37
Pe3ynpraThl MOAYJIBHOTO TECTUPOBAHUS
Hara Tectupyemast QpyHKIUSA Kro mpoBoaun | Cnoco6 PesynbraTs
TECTHPOBAHUS | MOJYJIS TECTHPOBAaHUE | TECTUPOBAHHS | TECTUPOBAHUS
City.jar
05.01.2025 CRUD omnepamuu City AxcenoB .K. | Pyunoe VYcnemno
TECTUPOBAHUE
05.01.2025 [Tonmyuenne cnimcka City AxcenoB .K. | Pyunoe Ycnemno
TECTUPOBAHUE
Manufacture.jar
05.01.2025 CRUD onepauun AxcenoB LK. | Pyunoe YcnemHno
Manufacturer TECTHPOBAHUE
05.01.2025 [Tonmyuenue cnvcka AxcenoB .K. | Pyunoe Ycnemno
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Manufacturer | TECTHpOBAHNE
Monitor.jar

05.01.2025 CRUD omnepatuu Monitor | AkcenoB U.K. | Pyunoe YcnemHno
TECTUPOBAHHUE

05.01.2025 ITosrydenune cnicka Axcenos .K. | Pyunoe YcnemHno
Monitor TECTUPOBAHHUE

Sales.jar

05.01.2025 CRUD omnepanuu Sales AxcenoB U.K. | Pyunoe YcnemrHo
TECTUPOBAHUE

05.01.2025 [Tonmyuyenue cnucka Sales | AxcenoB U.K. | Pyunoe YcnemrHo
TECTUPOBAHUE

CityRepository.jar

05.01.2025 Haxoxnenne ropona no id | Pazpaborumnk Pyunoe YcnemrHo
TECTUPOBAHUE

05.01.2025 JobGasnenue, yaneHue Pazpabotumnk Pyunoe YcnemHo
ropoja TECTUPOBAHUE

ManufacturerRepository.jar

05.01.2025 Haxoxnenue Pazpabotumnk Pyunoe Ycnemno
npou3BoAuTENs 1o id TECTUPOBAHUE

05.01.2025 JoGasnenue, yaneHue Pazpabotumnk Pyunoe YcnemrHo
IPOU3BOIUTEIIS TECTUPOBAHUE

MonitorRepository.jar

05.01.2025 Haxoxxnenne MonuTopa PazpaboTumnk Pyunoe VYcnemHno
o id TECTUPOBAHUE

05.01.2025 JlobGaBnenwue, yaancHue PazpaboTrunk Pyunoe Ycnenrao
MOHHUTOpA TECTUPOBAHUE

SalesRepository.jar

05.01.2025 Haxoxxnenue nponaxu mo | PazpaboTumk Pyunoe VYcenemHo
id TECTUPOBAHUE

05.01.2025 Jlo6aBenue, yaaieHue PazpaboTumnk Pyunoe VYcenemno
POIAXKH TECTUPOBAHUE

05.01.2025 [TosryuyeHnue npoaax mo Pazpabotunk Pyunoe YcnemHno
MECSITY U TOIY TECTUPOBAHUE

CityView.jar

05.01.2025 OtobpakeHue crucka AxcenoB U.K. | Pyunoe Ycnemno
rOpOJIOB TECTUPOBAHUE

05.01.2025 Jlo6aBnenue, usmenenue, | Axcenos M.K. | Pyunoe VYcnemHo
yJIaJeHre TopoJia TECTUPOBAHUE

ManufacturerView.jar

05.01.2025 OTtobpakeHue crmcka AxcenoB U.K. | Pyunoe YcnemrHo
MIPOU3BOIUTEIICH TECTUPOBAHUE

05.01.2025 Jlob6aBnenwue, nsmenenne, | Axceno M.K. | Pyunoe Vememso
yIaJICHUE TIPOU3BOIUTEIIS TECTUPOBAHUE

MonitorView.jar
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05.01.2025 OTtobpakeHue crmcka AxcenoB U.K. | Pyunoe YcnemHo
MOHHTOPOB TECTUPOBAHUE

05.01.2025 Jo6asnenne, nsmenenue, | AkceHo M.K. | Pyunoe YcmemHo
y/1aJeHue MOHUTOPA TECTUPOBAaHUE

SalesView.jar

05.01.2025 OTtobpaxxeHue crucka AxcenoB .K. | Pyunoe YcnentHo
POJAXK TECTUPOBAHUE

05.01.2025 Hob6aBnenue, usmenenue, | AxceHo M.K. | Pyunoe YcnemHo
yIaJeHUE TPOJIAKH TECTUPOBAHUE

05.01.2025 AptomaTtnueckuii pacuer | Axcenos LK. | Pyunoe YcnemHno
totalPrice TECTUPOBAHHUE

Dashboard.jar

05.01.2025 Otobpaxenue nanubix Ha | AkcenoB M.K. | Pyunoe YcnemHno
MaHEeIH TECTHPOBAHUE

05.01.2025 OOHOBNICHNE TAHHBIX HA AxcenoB .K. | Pyunoe VYceneuno
rpadukax TECTUPOBAHUE

CityService.jar

05.01.2025 CRUD omnepamuu City AxcenoB .K. | Pyunoe Ycnemno
TECTUPOBAHUE

05.01.2025 [Toryuenue crnmcka AxkcenoB .K. | Pyunoe YcnemHo
rOpojioB TECTUPOBAaHUE

ManufacturerService.jar

05.01.2025 CRUD onepanuu AxcenoB .K. | Pyunoe Ycnemno
Manufacturer TECTUPOBAHUE

05.01.2025 [Tomryuenue crnircka AxcenoB .K. | Pyunoe Ycnemno
IPOM3BOIUTENEH TECTUPOBAaHUE

MonitorService.jar

05.01.2025 CRUD onepanuu Monitor | AkcenoB M.K. | Pyunoe VYcenemHo
TECTUPOBAHUE

05.01.2025 [Tonyuenune crimcka AxcenoB 1.K. | Pyunoe VYcenemno
MOHHUTOPOB TECTUPOBAaHUE

SalesService.jar

05.01.2025 CRUD omnepanuu Sales AxcenoB U.K. | Pyunoe Ycnemno
TECTHPOBaHUE

05.01.2025 ITosmyuenue cncka AxcenoB U.K. | Pyunoe Ycnemno
POTaX TECTHPOBaHUE

05.01.2025 [TonyueHnue npogax mo AxcenoB .K. | Pyunoe YcnemHo
MECSIITY ¥ TOTY TECTHPOBaHUE

monitor.jar

05.01.2025 Banunanus nonei AxcenoB .K. | Pyunoe VYcenemno

TECTUPOBAHUE
CustomerView.jar
05.01.2025 OtobpaxeHue crmucka AxcenoB .K. | Pyunoe VYcenemHno
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MoKymnaTenen TECTUPOBAHUE

05.01.2025 Jo6aBnenue, usmenenue, | AxceHo M.K. | Pyunoe Ycnenino
yIaJCHUE TIOKYTIaTesI TECTUPOBaHUE

CustomerService.jar

05.01.2025 CRUD onepauuu AxkcenoB .K. | Pyunoe YcnemHo
Customer TECTUPOBAHUE

05.01.2025 [Tonyuenue cnucka AxcenoB .K. | Pyunoe YcnemHo
MOKyTaTenei TECTUPOBAHUE

CustomerRepository.jar

05.01.2025 Haxoxnenue nokymnarens | AkcernoB M.K. | Pyunoe YcnenHo
o id TECTUPOBAHUE

05.01.2025 Jlo6aBnenue, yaaieHue AxcenoB .K. | Pyunoe YcnentHo
MOKyIaTesst TECTUPOBAHUE

05.01.2025 [Tonyuenue Bcex AxcenoB 1.K. | Pyunoe YcnentHo
nokynaresnei no id ropoaa TECTUPOBAHUE
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3aKIrouYeHuE

B pe3ynbrare BBIMONHEHUS KypCOBOH pabOTHI OBLIO YCIIENIHO CO3/JaHO BeO-
NPHUJIOKEHUE C UCIIOJIb30BaHUEM s3bIKa Java, GpperiMBopkoB Spring u Spring Boot.
bein cosman wuwHTepdeiic ¢ momomibio ¢peitmBopka Vaadin. I[lpunoxenue
MO3BOJIICT CO3/1aBaTh, yHajsATh, PEAAKTHUPOBATH, COPTHPOBATh W (PHIBTPOBATH
3anucu. Takxe go06aBieH gamodop ¢ uHbopMalMe 0 KOIUYECTBE MPOJax U MX

pacIpeieICHUH IO MOJIEISIM.
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[Ipunoxenue 1

TexHuueckoe 3aJaHuC

MMNHOBPHAYKHN POCCUN
denepanbHOE rOCYIaPCTBEHHOE OFOIKETHOES

00pa30BaTeIbHOE YUPEKACHUE BBICIICIO 00pa3oBaHMUsl
«UEPEITOBELIKNUN I'OCYJAPCTBEHHbBIM YHUBEPCUTET»

NucTuTyT HHGOPMAIIMOHHBIX TEXHOJIOTHIA

HaumeHosanue uHcmumyma (Qpaxynemema)

Kadenpa MITIO 5BM

HaumeHosaHue Kageopul

YTBEPXJIAIO
3aB. kadenpoit MIIO 5BM,
1.T.H., podeccop Epmios E.B.
«_» 20 r.

[IporpammupoBaHue Ha sS3bIKe Java
TexHMUueckoe 3a/laHue Ha KYPCOBYIO paboTy
JIuctoB 6

PykoBoautens: nouent Ockonkos B.M.
Ucnomuutens: cryment r1p. 1MC6-01-1om-21
Axcenos 1N.K.

UYepenogerr, 2025 rox
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Bsenenue

Lenpro KypcoBOi paboOThHI SBISIETCSl HANMCAHWE MPOrpaMMbl HA SI3bIKE Java ¢
ucroib3oBaHueM gpeitmBopka Spring u Vaadin. [Ipunoxenue 10KHO MO3BOJISThH

paboTaTh ¢ 6a30i JaHHBIX MOJCIUPYEMOM AICKTPOHHOMN oUepe/Iu.

1. OcHoBaHus A1 pa3pabOTKu

OcHoBanueM 1751 pa3palbOTKU SIBJSIETCS 3a/JlaHWE€ Ha KYypCOBYIO padory,
BeIJanHOe Ha Kadenpe MIIO OBM HUT ®I'BOY BO «YepenoBeukuit
['ocynapcTBEHHBIN Y HUBEPCUTET.

Jata yrBepxaeHus: 11 nHos6ps 2024 roxa.

Tema pazpabotku: «IIporpammupoBanue Ha si3bIKe Javay.

2. Haznauenue pa3paboTku

JlanHast mporpamMma OyJeT NpeAOCTaBIATh yYI0OHBIA HHTEpPEc 11t paboThl ¢

0a30l JaHHBIX Mara3uHa MOHUTOPOB.

3. TpeboBanus k pa3paboTKe
3.1. TpeGoBanus Kk GyHKIIMOHATBEHBIM XapaKTEPUCTUKAM

Pa3paboTaTh npunoxxenue, MOAEIUPYIOUIEe pabOTy ANEKTPOHHON Ouepea.
e B CYBl H2 cmnpoexktupoBaTh M co034aTh 0a3y MJaHHBIX MPEAMETHOMN
o0yacTy;
e C ucnosib3oBanuem Spring Boot u Vaadin co3nats BeO-nipuiioxeHue,
paborTarolee ¢ Co3/IaHHOM 0a301l TaHHBIX;
e BeO-nmpuiioxeHue J0KHO MO3BOJIATE!
o mpocmaTpuBarh Tabnuibl b/I;
O TMPOU3BOJUTH J0OABIICHUE U yIaJICHUE 3alHCEH;

O IPOHU3BOJHTH IIOUCK H (anpraumo JaHHBIX
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O IPOCMAaTpUBaTh JAIOOPAbI CBA3aHHBIE C TPEAMETHON 00JIACTHIO.

e [lo manubiM paspabotannoit BJ] cpeacrBamu ¢peiimopka Vaadin co3aatsb
JaImoop/I.

e Uurepdelic mpuinoxeHus J0JKEH ObITh APy KECTBEHHBIM. [ 'paduyeckue
n300pakeHMsl, UKOHKHU U T.J. IPUBETCTBYIOTCS. [ cozmanus unrepdeiica
UCI0Jb30BaTh GpeiimBopk Vaadin.

e Pabota Bcex QpyHKIUI H0KHA OBITH MPOBEPEHA U PE3YJIbTAaThl MPOBEPKU

0 OpMIIEHBI IPOTOKOJIOM TECTUPOBAHUS.

3.2. TpeGoBaHMs K HAACKHOCTU

PaGora mporpaMMHOro TpoOayKTa JOJKHA ObITh cTabwibHOU. [lpum
BO3HMKHOBEHUM HCKIIOUEHHM MporpaMma JOJKHa o00pabaTbiBaTh OUIMOKH.
HanucanHoe NpuiIoXeHUue OOJKHO OBITh MPOBEPEHO Ha OIMIMOKM C IMOMOIIBIO

BCTPOCHHBIX B Cpely pa3pabOTKU HHCTPYMEHTOB.

3.3. YciaoBus dKCIUTyaTaruu

CailT mara3uHa MOHUTOPOB MPEIHA3HAYEH ISl SKCIUTyaTallud B CTAHIAPTHBIX
O(UCHBIX YCIOBUSIX C YUYETOM CIEAYIOIINX MapaMeTPOB:

e TeMmIepaTrypa OKpyXkarouen cpensl: oT +15 o +30 °C;

® OTHOCHUTEIIBbHAA BJIaKHOCTE: oT 30% 1o 70%:;

® JIOMMYCTUMBIN YpOBeHb aTMOchepHoro napnenus: 86-106 klla.

® JIAKOHUYHOCTh HHTepdelica — MHUHUMAJIbHOE KOJWYECTBO JJIEMEHTOB Ha
AKpaHe;

e yHTepdeic NOKeH ObITh WHTEPAKTHBHBIM W pEarupoBaTh Ha JIEHCTBHS

IIOJIB30BaTCJIA.
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3.4. TpeOoBaHMs K COCTaBYy U MapamMeTpaM TEXHUYECKHX CPEJICTB

MuHuManbHble CUCTEMHBIE TpeOOBaHUS K TMEPCOHAIBHOMY KOMIIBIOTEPY
MIOJIb30BATEIS

¢ mporueccop: Intel Core i5-4590/AMD FX 8350;

e oneparuBHas namsAts: 4 GB O3Y;

e pujacokapta: NVIDIA GeForce GTX 540;

3.5. TpeboBanus k HGOPMAITMOHHONW U TPOTPAMMHON COBMECTHMOCTH

JIist KOppeKTHOM pabOThl CHUCTEMBbI TpeOyeTCsl UCIOJIb30BAaHUE CIEAYIOIIUX
KOMIIOHEHTOB!
e omneparonnas cuctema Microsoft Windows 10 unu anasor;
e JDK 21,
4. TpeboBaHMs K TPOrpaMMHON TOKyMEHTaluN
4.1. ConeprkaHue NporpaMMHON JOKYMEHTALINU
[IporpammHas JoKyMeHTaIUsl JOJKHA COJEPKATh PACYETHO-TIOSCHUTEIbHYIO
3aMUCKY W MPUIIOKEHUS (TEKCT MPOTrPaMMBI, PYKOBOJICTBO TOJIH30BATEIS).

4.2. TpeboBauus kK 0(hOPMIICHUTO

TpeboBanus x odhopmiiennto, ycranoBieHnbl B ECII/ u yueOHO-MeTOAMYECKIM
nocoouem [5], a Takxke JOJKHBI OBITH BBIMOJHCHBI Ha MPOTSHKEHUU Beel pabOThI

0e3 Kakux-1n00 U3MEHEHUH.

5. Cranuu u sTansl pa3padoTKU

Cramuu u 3Tansl pa3paboTKu npeacTaBieHsl B Ta0m. T11.1.

Tab6mauna I11.1
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Craguu 1 3Tansl pa3paboTKu

HanmenoBanue 3ramna Cpoku OtmeTka o
PesynbTat BeIONHEHUS
pa3paboTKu pa3paboTKu BBITIOJTHCHUH
1 2 3 4
ITonyuenue 3ananus 11.11.24 | 3aganue nogy4eHo
Pazpabotka T3 11.11.24 | Oopmirennoe T3
CpaBHUTENIBHBIN aHAIU3 15.11.24 | TIpoBeneH CpaBHUTEIILHBIN
OTEYECTBEHHBIX U aHaJIN3 OTECYECTBEHHBIX U
3apyOeKHBIX aHATIOTOB 3apyOeHBIX aHATIOTOB
MPOEKTHUPYEMOM CUCTEMBI MPOEKTUPYEMOM CUCTEMBI
20.11.24 | IIpoBeaéH BHIOOP TEXHOJIOTHUH,
Br160op TexHomoruu, cpeasl u
Cpenpl | sI3bIKa
SI3bIKA TPOTPAMMHUPOBAHHSI
MPOrPaMMHUPOBAHUS
AmHanu3 nporecca 00padoTKH 25.11.24 | TlpoBeneH anaau3 mpoiecca
uH(pOpManuu, BEIOOD 00paboTku nHpOpMaLUH,
METOJIOB U aJITOPUTMOB BBIOOP METO/IOB U aJITOPUTMOB
penieHus 3a1a4 pelieHus 3a1a4
Pa3zpabotka crienudukanmum 30.11.24 | PazpaGoTtansl crienuuKanuu
IIPOCKTUPYEMOM CUCTEMBI IIPOCKTUPYEMOM CUCTEMBI
30.12.24 | Pa3paboTaHHOE MPOTPAMMHOTO
Pa3paboTka cuctemsl
obecrieyeHus
05.01.25 | ITpwioxeHue IpOTECTUPOBAHO,
TecTupoBaHue CUCTEMBI
OLIMOKH UCTIPABJICHBI
Odopmiienue PII3 23.01.25 | Odopmaeno PII3

6. [Topsitok KOHTPOJIS ¥ TPUEMKHU

[Topsimok koHTpoOIIST U TpUEMa TIpeacTaBieHsl B Tabmue [11.2.

[Topsanok KOHTPOJIA U IpUEMA

Tab6muua I11.2

HaumenoBanue Cpokn OtmeTka o
Pe3ynbTar BEIIOTHEHUS
KOHTPOJILHOTO JTarna KOHTPOJIS BBITIOJIHEHUH
1 2 3 4
ITpoBepka T3 11.11.24 | VrBepxaennoe T3
[Tposepxka 15.11.24 | YTBepKIEeHHBIHA
CPaBHHUTEIHHOTO aHAJTHN3a CpaBHUTEJIHHBIN aHAIIN3
OTEYECTBEHHBIX U OTEYECTBEHHBIX U 3apyOeKHBIX
3apyOeKHBIX aHAJIOTOB aHaJIOTOB MIPOEKTUPYEMOit
POCKTHPYEMOM CUCTEMBI CHCTEMBI
ITpoBepka BEIOpaHHOU 20.11.24 | YTBepKIeHHBII BEIOOD
TEXHOJIOTUH, CPEIbI U TEXHOJIOTUH, CPEJIBI U SI3bIKA
A3bIKA MPOTrPAMMUPOBAHHUSI MIPOrPaMMHUPOBAHHUSI
[TpoBepka ananm3za 26.11.24 .
Y TBepkKIACHHBIN aHAIN3
nporecca 00paboTKu
nporecca 00paboTKu
nHpopmanuu, BeIOOpa
uHpOpMaINKH, BHIOOP METOOB
METOOB U aJITOPUTMOB
1 QJITOPUTMOB pPEIICHUS 3a/1a4
peleHus 3aaau
JlemoHcTpanus 15.01.25 | YTBepxAEHHBIM MPOTOTHIT
pa3pabOTaHHOW CHCTEMBI MPOEKTUPYEMOM CUCTEMBI
3amuta PII3 25.01.25 | PII3 3ammieno




[Tpunosxenue 2

TekcT mporpamMmel

Il Application.java

package com.aksenov.monitor;

import com.aksenov.monitor.repositories.CityRepository;

import com.vaadin.flow.component.page.AppShellConfigurator;
import com.vaadin.flow.theme.Theme;

import javax.sql.DataSource;

import org.springframework.boot.SpringApplication;

import
org.springframework.boot.autoconfigure.SpringBootApplication;
import
org.springframework.boot.autoconfigure.sql.init.SqlDataSourceScr
iptDatabaselnitializer;

import
org.springframework.boot.autoconfigure.sqgl.init.SglInitializationPr
operties;

import org.springframework.context.annotation.Bean;

import org.springframework.context.annotation.ComponentScan;
/**

* The entry point of the Spring Boot application.

* Use the @PWA annotation make the application installable on
phones, tablets

* and some desktop browsers.

*/

@SpringBootApplication

@ComponentScan(basePackages = {"com.aksenov.monitor"})
@Theme(value = "monitor")

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

@Bean

SqlDataSourceScriptDatabaselnitializer
dataSourceScriptDatabaselnitializer(DataSource dataSource,
SqllnitializationProperties properties, CityRepository repository) {
/I This bean ensures the database is only initialized when empty
return new SqlDataSourceScriptDatabaselnitializer(dataSource,
properties) {

@Override

public boolean initializeDatabase() {

if (repository.count() == OL) {

return super.initializeDatabase();

return false;
}
h
}
}

/I AbstractEntity.java

package com.aksenov.monitor.data;

import jakarta.persistence.GeneratedValue;

import jakarta.persistence.GenerationType;

import jakarta.persistence.ld;

import jakarta.persistence.MappedSuperclass;

import jakarta.persistence.SequenceGenerator;

import jakarta.persistence.Version;

@MappedSuperclass

public abstract class AbstractEntity {

@I1d

@GeneratedValue(strategy = GenerationType.SEQUENCE,
generator = "idgenerator")

/l The initial value is to account for data.sql demo data ids
@SequenceGenerator(name = "idgenerator", initialValue = 1000)
private Long id;

@Version

private int version;

public Long getld() {

return id;

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

}
public int getVersion() {
return version;

}

@Override

public int hashCode() {

if (getld() !'=null) {
return getld().hashCode();

return super.hashCode();

}

@Override

public boolean equals(Object obj) {

if (1(obj instanceof AbstractEntity that)) {

return false; // null or not an AbstractEntity class

}

if (getld() !=null) {

return getld().equals(that.getld());
}

return super.equals(that);
}
}

/I City.java

package com.aksenov.monitor.data;
import jakarta.persistence.*;

import lombok.AllArgsConstructor;
import lombok.Data;

@Entity

@Data

@Table(name = "City")

public class City extends AbstractEntity {
@Column(name = "name")

private String name;

public String getName() {

return name;

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

}

}

I/l Customer.java

package com.aksenov.monitor.data;

import jakarta.persistence.*;

import jakarta.validation.constraints.Email;
import lombok.Data;

@Entity

@Data

@Table(name = "Customer")

public class Customer extends AbstractEntity {
private String name;

@Email

private String email;

@ManyToOne(cascade = CascadeType. DETACH)
@JoinColumn(name = "city_id", nullable = false)
private City city;

public String getName() {

return name;

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

}
public String getEmail() {
return email;

}
public void setEmail(String email) {
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this.email = email;

}
public City getCity() {
return city;

}
public void setCitylD(City citylD) {
this.city = cityID;

}
public String getCityName() {
return city.getName();

}

// Manufacturer.java
package com.aksenov.monitor.data;
import jakarta.persistence.Entity;
import jakarta.persistence.Table;
import lombok.Data;

@Entity

@Data

@Table(name = "Manufacturer")
public class Manufacturer extends AbstractEntity {
private String name;

private String country;

private String contactinfo;

public String getName() {

return name;

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

}
public String getCountry() {
return country;

public void setCountry(String country) {
this.country = country;

}
public String getContactInfo() {
return contactlinfo;

public void setContactInfo(String contactinfo) {
this.contactInfo = contactinfo;

}

}

// Monitor.java

package com.aksenov.monitor.data;

import jakarta.persistence.*;

import lombok.Data;

@Entity

@Data

@Table(name = "Monitor")

public class Monitor extends AbstractEntity {
@Column(name = "model")

private String model;

@ManyToOne(cascade = CascadeType.DETACH)
@JoinColumn(name = "manufacturer_id", nullable = false)
private Manufacturer manufacturer;

private Integer screenSize;

@Column(name = "resolution™)

private String resolution;

private Integer refreshrRate;

private Integer price;

public String getModel() {

return model;

}
public void setModel(String model) {
this.model = model;

public Manufacturer getManufacturer() {
return manufacturer;

public void setManufacturer(Manufacturer manufacturer) {
this.manufacturer = manufacturer;

}
public Integer getScreenSize() {
return screenSize;

public void setScreenSize(Integer screenSize) {
this.screenSize = screenSize;

}
public String getResolution() {
return resolution;

public void setResolution(String resolution) {
this.resolution = resolution;

}
public Integer getRefreshrRate() {
return refreshrRate;

public void setRefreshrRate(Integer refreshrRate) {
this.refreshrRate = refreshrRate;

}
public Integer getPrice() {
return price;

public void setPrice(Integer price) {
this.price = price;

}

}

/I package-info.java

@NonNullApi

package com.aksenov.monitor.data;

import org.springframework.lang.NonNullApi;

I/ Sales.java

package com.aksenov.monitor.data;

import jakarta.persistence.*;

import lombok.Data;

import java.time.LocalDateTime;

@Entity

@Data

@Table(name = "Sales")

public class Sales extends AbstractEntity {
@ManyToOne(cascade = CascadeType.DETACH)
@JoinColumn(name = "monitor_id", nullable = false)
private Monitor monitor;

@ManyToOne(cascade = CascadeType.DETACH)
@JoinColumn(name = "customer_id", nullable = false)
private Customer customer;

private LocalDateTime saleDate;

private Integer quantity;

private Integer totalPrice;

public Monitor getMonitor() {

return monitor;

public void setMonitor(Monitor monitor) {
this.monitor = monitor;

public Customer getCustomer() {
return customer;

public void setCustomer(Customer customer) {
this.customer = customer;

}
public LocalDateTime getSaleDate() {
return saleDate;

public void setSaleDate(LocalDate Time saleDate) {
this.saleDate = saleDate;

}
public Integer getQuantity() {
return quantity;

public void setQuantity(Integer quantity) {
this.quantity = quantity;

}
public Integer getTotalPrice() {
return totalPrice;

public void setTotalPrice(Integer totalPrice) {
this.totalPrice = totalPrice;

}

}



/I CityRepository.java

package com.aksenov.monitor.repositories;

import com.aksenov.monitor.data.City;

import org.springframework.data.jpa.repository.JpaRepository;
import
org.springframework.data.jpa.repository.JpaSpecificationExecutor;
import org.springframework.stereotype.Repository;

import java.util.List;

@Repository

public interface CityRepository extends JpaRepository<City,
Long>, JpaSpecificationExecutor<City> {

/I CustomerRepository.java

package com.aksenov.monitor.repositories;

import com.aksenov.monitor.data.Customer;

import org.springframework.data.jpa.repository.JpaRepository;
import
org.springframework.data.jpa.repository.JpaSpecificationExecutor;
public interface CustomerRepository extends
JpaRepository<Customer, Long>,
JpaSpecificationExecutor<Customer> {

I/l ManufacturerRepository.java

package com.aksenov.monitor.repositories;

import com.aksenov.monitor.data.Manufacturer;

import org.springframework.data.jpa.repository.JpaRepository;
import
org.springframework.data.jpa.repository.JpaSpecificationExecutor;
public interface ManufacturerRepository

extends

JpaRepository<Manufacturer, Long>,
JpaSpecificationExecutor<Manufacturer> {

// MonitorRepository.java

package com.aksenov.monitor.repositories;

import com.aksenov.monitor.data.Monitor;

import org.springframework.data.jpa.repository.JpaRepository;
import
org.springframework.data.jpa.repository.JpaSpecificationExecutor;
public interface MonitorRepository extends
JpaRepository<Monitor, Long>,
JpaSpecificationExecutor<Monitor> {

Il SalesRepository.java

package com.aksenov.monitor.repositories;

import com.aksenov.monitor.data.Sales;

import org.springframework.data.jpa.repository.JpaRepository;
import
org.springframework.data.jpa.repository.JpaSpecificationExecutor;
import org.springframework.data.jpa.repository.Query;

import org.springframework.data.repository.query.Param;
import java.util.List;

import java.util. Map;

public interface SalesRepository extends JpaRepository<Sales,
Long>, JpaSpecificationExecutor<Sales> {

@Query("SELECT s FROM Sales s WHERE
FUNCTION('MONTH?, s.saleDate) = :month AND
FUNCTION('YEAR', s.saleDate) = :year")

List<Sales> findAlIBySaleDateMonthAndY ear(@Param(*month")
int month, @Param("year") int year);

@Query("SELECT SUM(s.totalPrice) FROM Sales s WHERE
FUNCTION('MONTH?, s.saleDate) = :month AND
FUNCTION('YEAR', s.saleDate) = :year")

Double findTotalSalesByMonthAndYear(@Param("month™) int
month, @Param("year") int year);

@Query("SELECT m.model, SUM(s.totalPrice) FROM Sales s
JOIN s.monitor m GROUP BY m.model")

List<Object[]> getSalesStatisticsByModel();

}

50

I CityService.java

package com.aksenov.monitor.services;

import com.aksenov.monitor.data.City;

import com.aksenov.monitor.repositories.CityRepository;
import java.util.List;

import java.util.Optional;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.data.domain.Page;

import org.springframework.data.domain.Pageable;

import org.springframework.data.jpa.domain.Specification;
import org.springframework.stereotype.Service;

@Service

public class CityService {

private final CityRepository repository;

@Autowired

public CityService(CityRepository repository) {
this.repository = repository;

public Optional<City> get(Long id) {
return repository.findByld(id);

public City save(City entity) {
return repository.save(entity);

}
public void delete(Long id) {
repository.deleteByld(id);

public Page<City> list(Pageable pageable) {
return repository.findAll(pageable);

public Page<City> list(Pageable pageable, Specification<City>
filter) {
return repository.findAll(filter, pageable);

public int count() {
return (int) repository.count();

}

public List<City> list() {
return repository.findAll();
}

}

/I CustomerService.java

package com.aksenov.monitor.services;

import com.aksenov.monitor.data.Customer;

import com.aksenov.monitor.repositories.CustomerRepository;
import java.util.List;

import java.util.Optional;

import org.springframework.data.domain.Page;

import org.springframework.data.domain.Pageable;

import org.springframework.data.jpa.domain.Specification;
import org.springframework.stereotype.Service;

@Service

public class CustomerService {

private final CustomerRepository repository;

public CustomerService(CustomerRepository repository) {
this.repository = repository;

}
public Optional<Customer> get(Long id) {
return repository.findByld(id);

public Customer save(Customer entity) {
return repository.save(entity);

}
public void delete(Long id) {
repository.deleteByld(id);

public Page<Customer> list(Pageable pageable) {
return repository.findAll(pageable);

public Page<Customer> list(Pageable pageable,
Specification<Customer> filter) {
return repository.findAll(filter, pageable);

public int count() {
return (int) repository.count();

public List<Customer> list() {



return repository.findAll();

}
}

I/l ManufacturerService.java
package com.aksenov.monitor.services;
import com.aksenov.monitor.data.Manufacturer;

import com.aksenov.monitor.repositories.ManufacturerRepository;

import java.util.List;

import java.util.Optional;

import org.springframework.data.domain.Page;

import org.springframework.data.domain.Pageable;

import org.springframework.data.jpa.domain.Specification;
import org.springframework.stereotype.Service;

@Service

public class ManufacturerService {

private final ManufacturerRepository repository;

public ManufacturerService(ManufacturerRepository repository) {

this.repository = repository;

}
public Optional<Manufacturer> get(Long id) {
return repository.findByld(id);

public Manufacturer save(Manufacturer entity) {
return repository.save(entity);

public void delete(Long id) {
repository.deleteByld(id);

public Page<Manufacturer> list(Pageable pageable) {
return repository.findAll(pageable);

public Page<Manufacturer> list(Pageable pageable,
Specification<Manufacturer> filter) {
return repository.findAll(filter, pageable);

public List<Manufacturer> list() {
return repository.findAll();

public int count() {

return (int) repository.count();
}

}

I/l MonitorService.java

package com.aksenov.monitor.services;

import com.aksenov.monitor.data.Customer;

import com.aksenov.monitor.data.Monitor;

import com.aksenov.monitor.repositories.MonitorRepository;
import java.util.List;

import java.util.Optional;

import org.springframework.data.domain.Page;

import org.springframework.data.domain.Pageable;

import org.springframework.data.jpa.domain.Specification;
import org.springframework.stereotype.Service;

@Service

public class MonitorService {

private final MonitorRepository repository;

public MonitorService(MonitorRepository repository) {
this.repository = repository;

}
public Optional<Monitor> get(Long id) {
return repository.findByld(id);

public Monitor save(Monitor entity) {
return repository.save(entity);

}
public void delete(Long id) {
repository.deleteByld(id);

}
public Page<Monitor> list(Pageable pageable) {
return repository.findAll(pageable);

public Page<Monitor> list(Pageable pageable,
Specification<Monitor> filter) {
return repository.findAll(filter, pageable);

public int count() {

return (int) repository.count();

public List<Monitor> list() {
return repository.findAll();
}

}

Il package-info.java

@NonNullApi

package com.aksenov.monitor.services;

import org.springframework.lang.NonNullApi;

Il SalesService.java

package com.aksenov.monitor.services;

import com.aksenov.monitor.data.Sales;

import com.aksenov.monitor.repositories.SalesRepository;
import java.util. HashMap;

import java.util.List;

import java.util.Map;

import java.util.Optional;

import org.springframework.data.domain.Page;

import org.springframework.data.domain.Pageable;
import org.springframework.data.jpa.domain.Specification;
import org.springframework.stereotype.Service;

@Service

public class SalesService {

private final SalesRepository repository;

public SalesService(SalesRepository repository) {
this.repository = repository;

}
public Optional<Sales> get(Long id) {
return repository.findByld(id);

public Sales save(Sales entity) {
return repository.save(entity);

public void delete(Long id) {
repository.deleteByld(id);

}
public Page<Sales> list(Pageable pageable) {
return repository.findAll(pageable);

public Page<Sales> list(Pageable pageable, Specification<Sales>

filter) {
return repository.findAll(filter, pageable);

public int count() {
return (int) repository.count();

}
public List<Sales> list() {
return repository.findAll();

public List<Sales> findSalesByMonthAndYear(int month, int
year) {

return repository.findAlIBySaleDateMonthAndY ear(month, year);

public Double getTotalSalesForMonthAndYear(int month, int
year) {

return repository.findTotalSalesByMonthAndY ear(month, year);

}
public Map<String, Long> getSalesDataByModel() {
Map<String, Long> salesData = new HashMap<>();

List<Object[]> results = repository.getSalesStatisticsByModel();

for (Object[] result : results) {
String model = (String) result[0];
Long total = (Long) result[1];
salesData.put(model, total);

return salesData;

}
}

/I CityView.java

package com.aksenov.monitor.views.city;

import com.aksenov.monitor.data.City;

import com.aksenov.monitor.data.Customer;
import com.aksenov.monitor.services.CityService;



import com.vaadin.flow.component.Ul;

import com.vaadin.flow.component.button.Button;

import com.vaadin.flow.component.button.ButtonVariant;
import com.vaadin.flow.component.combobox.ComboBox;
import com.vaadin.flow.component.datepicker.DatePicker;
import com.vaadin.flow.component.formlayout.FormLayout;
import com.vaadin.flow.component.grid.Grid,;

import com.vaadin.flow.component.grid.GridVariant;

import com.vaadin.flow.component.grid.HeaderRow;

import com.vaadin.flow.component.html.Div;

import com.vaadin.flow.component.notification.Notification;
import
com.vaadin.flow.component.notification.Notification.Position;
import
com.vaadin.flow.component.notification.NotificationVariant;
import
com.vaadin.flow.component.orderedlayout.HorizontalLayout;
import com.vaadin.flow.component.splitlayout.SplitLayout;
import com.vaadin.flow.component.textfield. TextField;
import com.vaadin.flow.data.binder.BeanValidationBinder;
import com.vaadin.flow.data.binder.ValidationException;
import com.vaadin.flow.data.provider.ListDataProvider;
import com.vaadin.flow.data.value.ValueChangeMode;
import com.vaadin.flow.function.SerializablePredicate;
import com.vaadin.flow.router.BeforeEnterEvent;

import com.vaadin.flow.router.BeforeEnterObserver;

import com.vaadin.flow.router.Menu;

import com.vaadin.flow.router.PageTitle;

import com.vaadin.flow.router.Route;

import com.vaadin.flow.router.RouteAlias;

import com.vaadin.flow.spring.data.VVaadinSpringDataHelpers;
import java.util. Arrays;

import java.util.List;

import java.util.Optional;

import org.apache.commons.lang3.StringUtils;

import
org.springframework.orm.ObjectOptimisticLockingFailureExcepti
on;

import org.vaadin.lineawesome.LineAwesomelconUrl;
@PageTitle("City")

@Route("/:citylD?/:action?(edit)")

@Menu(order = 0, icon = LineAwesomelconUrl.CITY_SOLID)
@RouteAlias("")

public class CityView extends Div implements
BeforeEnterObserver {

private final String CITY_ID = "citylD";

private final String CITY_EDIT_ROUTE_TEMPLATE =
"[%s/edit";

private final Grid<City> grid = new Grid<>(City.class, false);
private TextField name;

private final Button cancel = new Button("Cancel");

private final Button save = new Button("'Save");

private final Button delete = new Button("'Delete");

private final BeanValidationBinder<City> binder;

private City city;

private List<City> cities;

private final CityService cityService;

private ListDataProvider<City> dataProvider;

public CityView(CityService cityService) {

this.cityService = cityService;

addClassNames(“city-view");

/I Create Ul

SplitLayout splitLayout = new SplitLayout();
createGridLayout(splitLayout);
createEditorLayout(splitLayout);

add(splitLayout);

/I Configure Grid
grid.addColumn(*name").setAutoWidth(true);
/lgrid.setltems(query ->
cityService.list(VaadinSpringDataHelpers.toSpringPageRequest(q
uery)).stream());

grid.addThemeVariants(GridVariant. LUMO_NO_BORDER);
cities = cityService.list();

dataProvider = new ListDataProvider<>(cities);
grid.setDataProvider(dataProvider);

/I when a row is selected or deselected, populate form
grid.asSingleSelect().addVValueChangeListener(event -> {

if (event.getValue() != null) {
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Ul.getCurrent().navigate(String.format(CITY_EDIT_ROUTE_TE
MPLATE, event.getValue().getld()));

Yelse {

clearForm();

Ul.getCurrent().navigate(CityView.class);

i

Il Configure Form

binder = new BeanValidationBinder<>(City.class);

/I Bind fields. This is where you'd define e.g. validation rules
binder.bindInstanceFields(this);

addFilterRow();

cancel.addClickListener(e -> {

clearForm();

refreshGrid();

b

delete.addClickListener(e -> {

try {

if (this.city == null) {

return;

}

binder.writeBean(this.city);

cityService.delete(this.city.getld());

clearForm();

refreshGrid();

Notification.show("'Data deleted");
Ul.getCurrent().navigate(CityView.class);

} catch (ObjectOptimisticLockingFailureException exception) {
Notification n = Notification.show(

"Error updating the data. Somebody else has updated the record
while you were making changes.");
n.setPosition(Position.MIDDLE);
n.addThemeVariants(NotificationVariant. LUMO_ERROR);

} catch (ValidationException validationException) {
Notification.show("Failed to update the data. Check again that all
values are valid");

3

save.addClickListener(e -> {

try {

if (this.city == null) {

this.city = new City();

}

if (name.isEmpty() ) {

Notification.show("Please fill all required fields");
return;

binder.writeBean(this.city);

cityService.save(this.city);

clearForm();

refreshGrid();

Notification.show("Data updated");
Ul.getCurrent().navigate(CityView.class);

} catch (ObjectOptimisticLockingFailureException exception) {
Notification n = Notification.show(

"Error updating the data. Somebody else has updated the record
while you were making changes.");
n.setPosition(Position.MIDDLE);
n.addThemeVariants(NotificationVariant. LUMO_ERROR);

} catch (ValidationException validationException) {
Notification.show("Failed to update the data. Check again that all
values are valid");

}

i

}

@Override

public void beforeEnter(BeforeEnterEvent event) {
Optional<Long> cityld =
event.getRouteParameters().get(CITY_ID).map(Long::parseLong);
if (cityld.isPresent()) {

Optional<City> cityFromBackend = cityService.get(cityld.get());
if (cityFromBackend.isPresent()) {
populateForm(cityFromBackend.get());

Yelse {

Notification.show(String.format("The requested city was not
found, 1D = %s", cityld.get()), 3000,
Notification.Position.BOTTOM_START);

/l when a row is selected but the data is no longer available,

/] refresh grid
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refreshGrid();
event.forwardTo(CityView.class);
}

}

}

private void addFilterRow() {

HeaderRow headerRow = grid.appendHeaderRow();

/I Filter for name column

TextField nameFilter = new TextField();
nameFilter.addValueChangeListener(event -> {

String filterValue = ((TextField) event.getSource()).getValue();
if (filterValue.isEmpty()) {

dataProvider.clearFilters();

else {
dataProvider.setFilter(city ->
city.getName().toLowerCase().contains(filterValue.toLowerCase()

)

/I Clear other filters

clearOtherFilters(nameFilter);

clearForm();

refreshGrid();

i

nameFilter.setPlaceholder("Filter");

nameFilter.setWidthFull();
headerRow.getCell(grid.getColumnByKey("name")).setComponen
t(nameFilter);

private void clearOtherFilters(TextField currentFilter) {
if (currentFilter != nameFilter) {
nameFilter.clear();

}
private void createEditorLayout(SplitLayout splitLayout) {

Div editorLayoutDiv = new Div();
editorLayoutDiv.setClassName(“editor-layout");
Div editorDiv = new Div();
editorDiv.setClassName("editor");
editorLayoutDiv.add(editorDiv);

FormLayout formLayout = new FormLayout();
name = new TextField("Name");
formLayout.add(name);
editorDiv.add(formLayout);
createButtonLayout(editorLayoutDiv);
splitLayout.addToSecondary(editorLayoutDiv);

private void createButtonLayout(Div editorLayoutDiv) {
HorizontalLayout buttonLayout = new HorizontalLayout();
buttonLayout.setClassName("'button-layout");
cancel.addThemeVariants(ButtonVariant. LUMO_TERTIARY);
save.addThemeVariants(ButtonVariant. LUMO_PRIMARY);
delete.addThemeVariants(ButtonVariant. LUMO_PRIMARY);
buttonLayout.add(save, cancel, delete);
editorLayoutDiv.add(buttonLayout);

private void createGridLayout(SplitLayout splitLayout) {
Div wrapper = new Div();
wrapper.setClassName("grid-wrapper");
splitLayout.addToPrimary(wrapper);

wrapper.add(grid);

}

private void refreshGrid() {
SerializablePredicate<City> currentFilter =
dataProvider.getFilter();

// 2. OGHOBHUTB CIUCOK

cities = cityService.list();

/I 3. Coznats HOBBIT dataProvider u mpuMeHHTD GUIBTP
dataProvider = new ListDataProvider<>(cities);
grid.setDataProvider(dataProvider);
dataProvider.setFilter(currentFilter);

/I grid.select(null);

dataProvider.refreshAll();

private void clearForm() {
populateForm(null);

}

private void populateForm(City value) {
this.city = value;

binder.readBean(this.city);

private TextField nameFilter;

}

/I CustomerView.java

package com.aksenov.monitor.views.customer;

import com.aksenov.monitor.data.City;

import com.aksenov.monitor.data.Customer;

import com.aksenov.monitor.services.CityService;

import com.aksenov.monitor.services.CustomerService;
import com.aksenov.monitor.views.city.CityView;

import com.vaadin.flow.component.Ul;

import com.vaadin.flow.component.button.Button;

import com.vaadin.flow.component.button.ButtonVariant;
import com.vaadin.flow.component.combobox.ComboBox;
import com.vaadin.flow.component.formlayout.FormLayout;
import com.vaadin.flow.component.grid.Grid,;

import com.vaadin.flow.component.grid.GridVariant;

import com.vaadin.flow.component.grid.HeaderRow;

import com.vaadin.flow.component.html.Div;

import com.vaadin.flow.component.notification.Notification;
import
com.vaadin.flow.component.notification.Notification.Position;
import
com.vaadin.flow.component.notification.NotificationVariant;
import
com.vaadin.flow.component.orderedlayout.HorizontalLayout;
import com.vaadin.flow.component.splitlayout.SplitLayout;
import com.vaadin.flow.component.textfield. TextField;
import com.vaadin.flow.data.binder.BeanValidationBinder;
import com.vaadin.flow.data.binder.ValidationException;
import com.vaadin.flow.data.provider.ListDataProvider;
import com.vaadin.flow.function.SerializablePredicate;
import com.vaadin.flow.router.BeforeEnterEvent;

import com.vaadin.flow.router.BeforeEnterObserver;

import com.vaadin.flow.router.Menu;

import com.vaadin.flow.router.PageTitle;

import com.vaadin.flow.router.Route;

import java.util.List;

import java.util.Optional;

import java.util.logging.Filter;

import
org.springframework.orm.ObjectOptimisticLockingFailureExcepti
on;

import org.vaadin.lineawesome.LineAwesomelconUrl;
@PageTitle("Customer™)
@Route(""customer/:customerID?/:action?(edit)")
@Menu(order = 1, icon =

LineAwesomelconUrl. ADDRESS_CARD)

public class CustomerView extends Div implements
BeforeEnterObserver {

private final String CUSTOMER_ID = "customerID";
private final String CUSTOMER_EDIT_ROUTE_TEMPLATE =
“"customer/%s/edit";

private final Grid<Customer> grid = new Grid<>(Customer.class,
false);

private TextField name;

private TextField email;

private ComboBox<City> city;

private final Button cancel = new Button("Cancel");

private final Button save = new Button("Save");

private final Button delete = new Button("'Delete");

private final BeanValidationBinder<Customer> binder;
private Customer customer;

private List<Customer> customers;

private final CustomerService customerService;

private final CityService cityService;

private ListDataProvider<Customer> dataProvider;

public CustomerView(CustomerService customerService,
CityService cityService) {

this.customerService = customerService;

this.cityService = cityService;
addClassNames("'customer-view");

/I Create Ul

SplitLayout splitLayout = new SplitLayout();
createGridLayout(splitLayout);
createEditorLayout(splitLayout);



add(splitLayout);

/I Configure Grid

grid.addColumn(*name").setAutoWidth(true);
grid.addColumn(“email").setAutoWidth(true);
grid.addColumn(“city.name").setAutoWidth(true).setHeader("'City

/lgrid.setltems(query ->
customerService.list(VaadinSpringDataHelpers.toSpringPageRequ
est(query)).stream());

grid.addThemeVariants(GridVariant. LUMO_NO_BORDER);
customers = customerService.list();

dataProvider = new ListDataProvider<>(customers);
grid.setDataProvider(dataProvider);

/I when a row is selected or deselected, populate form
grid.asSingleSelect().addVValueChangeListener(event -> {

if (event.getValue() !=null) {
Ul.getCurrent().navigate(String.format(CUSTOMER_EDIT_ROU
TE_TEMPLATE, event.getValue().getld()));

}else {

clearForm();

Ul.getCurrent().navigate(CustomerView.class);

}

i

/I Configure Form

binder = new BeanValidationBinder<>(Customer.class);
addFilterRow();

/I Bind fields. This is where you'd define e.g. validation rules
binder.bindInstanceFields(this);

cancel.addClickListener(e -> {

clearForm();

refreshGrid();

i

save.addClickListener(e -> {

try {

if (this.customer == null) {
this.customer = new Customer();

if (name.isEmpty() || email.isEmpty() || city.isEmpty() ) {
Notification.show("Please fill all required fields");
return;

binder.writeBean(this.customer);
customerService.save(this.customer);

clearForm();

refreshGrid();

Notification.show("Data updated");
Ul.getCurrent().navigate(CustomerView.class);

} catch (ObjectOptimisticLockingFailureException exception) {
Notification n = Notification.show(

"Error updating the data. Somebody else has updated the record
while you were making changes.");
n.setPosition(Position.MIDDLE);
n.addThemeVariants(NotificationVariant. LUMO_ERROR);

} catch (ValidationException validationException) {
Notification.show("Failed to update the data. Check again that all
values are valid");

}

i

delete.addClickListener(e -> {

try {

if (this.city == null) {

return;

binder.writeBean(this.customer);
customerService.delete(this.customer.getld());

clearForm();

refreshGrid();

Notification.show(""Data deleted");
Ul.getCurrent().navigate(CustomerView.class);

} catch (ObjectOptimisticLockingFailureException exception) {
Notification n = Notification.show(

"Error updating the data. Somebody else has updated the record
while you were making changes.");
n.setPosition(Position.MIDDLE);
n.addThemeVariants(NotificationVariant. LUMO_ERROR);

} catch (ValidationException validationException) {
Notification.show("Failed to update the data. Check again that all
values are valid");

}
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}

@Override

public void beforeEnter(BeforeEnterEvent event) {
Optional<Long> customerld =
event.getRouteParameters().get(CUSTOMER_ID).map(Long::pars
eLong);

if (customerld.isPresent()) {

Optional<Customer> customerFromBackend =
customerService.get(customerld.get());

if (customerFromBackend.isPresent()) {
populateForm(customerFromBackend.get());

}else {

Notification.show(String.format(*The requested customer was not
found, 1D = %s", customerld.get()),

3000, Notification.Position.BOTTOM_START);

/I when a row is selected but the data is no longer available,
/I refresh grid

refreshGrid();

event.forwardTo(CustomerView.class);

}

}

private void addFilterRow() {

HeaderRow headerRow = grid.appendHeaderRow();

/I Filter for name column

nameFilter = new TextField();
nameFilter.addValueChangeListener(event -> {

String filterValue = ((TextField) event.getSource()).getValue();
if (filterValue.isEmpty()) {

dataProvider.clearFilters();

else {
dataProvider.setFilter(customer ->
customer.getName().toLowerCase().contains(filterVValue.toLowerC

ase()));
}

clearOtherFilters(nameFilter);

clearForm();

refreshGrid();

i

nameFilter.setPlaceholder("Filter");

nameFilter.setWidthFull();
headerRow.getCell(grid.getColumnByKey("name")).setComponen
t(nameFilter);

/I Filter for email column

emailFilter = new TextField();
emailFilter.addValueChangeListener(event -> {

String filterValue = ((TextField) event.getSource()).getValue();
if(filterValue.isEmpty()) {

dataProvider.clearFilters();

Yelse {

dataProvider.setFilter(customer ->
customer.getEmail().toLowerCase().contains(filterVValue.toLowerC

ase()));
}

clearOtherFilters(emailFilter);
clearForm();
refreshGrid();

emailFilter.setPlaceholder("Filter");

emailFilter.setWidthFull();
headerRow.getCell(grid.getColumnByKey("email")).setComponen
t(emailFilter);

/I Filter for cityName column

cityFilter = new TextField();
cityFilter.addValueChangeL.istener(event -> {

String filterValue = ((TextField) event.getSource()).getValue();
dataProvider.setFilter(customer -> customer.getCityName() != null
&&
customer.getCityName().toLowerCase().contains(filterValue.toLo
werCase()));

clearOtherFilters(cityFilter);

clearForm();

refreshGrid();

i

cityFilter.setPlaceholder("Filter");

cityFilter.setWidthFull();



headerRow.getCell(grid.getColumnByKey("city.name")).setComp
onent(cityFilter);

private void clearOtherFilters(TextField currentFilter) {
if (currentFilter != nameFilter) {
nameFilter.clear();

if (currentFilter != emailFilter) {
emailFilter.clear();

if (currentFilter != cityFilter) {
cityFilter.clear();
}

}
private void createEditorLayout(SplitLayout splitLayout) {

Div editorLayoutDiv = new Div();
editorLayoutDiv.setClassName(“editor-layout");
Div editorDiv = new Div();
editorDiv.setClassName("editor");
editorLayoutDiv.add(editorDiv);

FormLayout formLayout = new FormLayout();
name = new TextField("Name");

email = new TextField("Email");

city = new ComboBox<City>("City");
city.setltemLabelGenerator(currCity ->
String.valueOf(currCity.getld()));
city.setAllowCustomValue(false);
city.addFocusListener(event -> {

List<City> cityList = cityService.list();
city.setltems(cityL.ist);

bk
city.setltemLabelGenerator(City::getName);
formLayout.add(name, email, city);
editorDiv.add(formLayout);
createButtonLayout(editorLayoutDiv);
splitLayout.addToSecondary(editorLayoutDiv);

private void createButtonLayout(Div editorLayoutDiv) {
HorizontalLayout buttonLayout = new Horizontal Layout();
buttonLayout.setClassName("button-layout");
cancel.addThemeVariants(ButtonVariant. LUMO_TERTIARY);
save.addThemeVariants(ButtonVariant. LUMO_PRIMARY);
delete.addThemeVariants(ButtonVariant. LUMO_PRIMARY);
buttonLayout.add(save, cancel, delete);
editorLayoutDiv.add(buttonLayout);

private void createGridLayout(SplitLayout splitLayout) {
Div wrapper = new Div();
wrapper.setClassName("grid-wrapper");
splitLayout.addToPrimary(wrapper);

wrapper.add(grid);

}

private void refreshGrid() {
SerializablePredicate<Customer> currentFilter =
dataProvider.getFilter();

// 2. OGHOBHTH CIHCOK

customers = customerService.list();

// 3. Co3narb HoBbIit dataProvider u npuMeHHTb GUIBTD
dataProvider = new ListDataProvider<>(customers);
grid.setDataProvider(dataProvider);
dataProvider.setFilter(currentFilter);

/I grid.select(null);

dataProvider.refreshAll();

private void clearForm() {
populateForm(null);

}

private void populateForm(Customer value) {
this.customer = value;

// 3arpy3uTh CIUCOK TOPOJOB

List<City> cityList = cityService.list();
//'YcranoButh crimcok roposos B ComboBox
city.setltems(cityL.ist);

// 'Y cTaHOBUTD 3HAYCHUSI KIIMEHTA
binder.readBean(this.customer);

if (value !'= null && value.getCity() != null) {
city.setValue(value.getCity());

Yelse {

city.clear();

}

private TextField nameFilter;
private TextField emailFilter;
private TextField cityFilter;
}

// DashboardView.java

package com.aksenov.monitor.views.dashboard;

import com.aksenov.monitor.data.Sales;

import com.aksenov.monitor.repositories.*;

import com.aksenov.monitor.services.SalesService;

import
com.aksenov.monitor.views.dashboard.ServiceHealth.Status;
import com.vaadin.flow.component.Component;

import com.vaadin.flow.component.board.Board;

import com.vaadin.flow.component.charts.Chart;

import com.vaadin.flow.component.charts.model.*;

import com.vaadin.flow.component.grid.ColumnTextAlign;
import com.vaadin.flow.component.grid.Grid,;

import com.vaadin.flow.component.grid.GridVariant;

import com.vaadin.flow.component.html.H2;

import com.vaadin.flow.component.html.Main;

import com.vaadin.flow.component.html.Span;

import com.vaadin.flow.component.icon.lcon;

import com.vaadin.flow.component.icon.Vaadinlcon;

import
com.vaadin.flow.component.orderedlayout.FlexComponent;
import
com.vaadin.flow.component.orderedlayout.HorizontalLayout;
import com.vaadin.flow.component.orderedlayout.VerticalLayout;
import com.vaadin.flow.component.select.Select;

import com.vaadin.flow.data.renderer.ComponentRenderer;
import com.vaadin.flow.router.Menu;

import com.vaadin.flow.router.PageTitle;

import com.vaadin.flow.router.Route;

import com.vaadin.flow.spring.annotation.SpringComponent;
import com.vaadin.flow.theme.lumo.LumoUltility.*;

import java.time.LocalDateTime;

import java.util. ArrayList;

import java.util.List;

import java.util.Map;

import org.springframework.beans.factory.annotation. Autowired;
import org.springframework.context.annotation.Scope;

import org.vaadin.lineawesome.LineAwesomelconUrl;
@PageTitle("Dashboard")

@Route(""dashboard")

@Menu(order = 6, icon =
LineAwesomelconUr.CHART_AREA_SOLID)
@SpringComponent

@Scope("prototype™)

public class DashboardView extends Main {

private final CityRepository cityRepository;

private final CustomerRepository customerRepository;

private final ManufacturerRepository manufacturerRepository;
private final MonitorRepository monitorRepository;

private final SalesService salesService;

private final SalesRepository salesRepository;

public DashboardView(CityRepository cityRepository,
CustomerRepository customerRepository, ManufacturerRepository
manufacturerRepository, MonitorRepository monitorRepository,
SalesService salesService, SalesRepository salesRepository) {
this.cityRepository = cityRepository;

this.customerRepository = customerRepository;
this.manufacturerRepository = manufacturerRepository;
this.monitorRepository = monitorRepository;

this.salesService = salesService;

this.salesRepository = salesRepository;
addClassName("dashboard-view");

Board board = new Board();

board.addRow(

createHighlight("Current amount of sales",
String.valueOf(salesRepository.findTotalSalesByMonthAndY ear(
LocalDate Time.now().getMonthValue(),

LocalDate Time.now().getYear())), 33.7),
createHighlight("Current sales", String.valueOf((long)
salesRepository.findAlIBySaleDateMonthAndYear(LocalDateTim
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e.now().getMonthValue(),
LocalDateTime.now().getYear()).size()), 33.7),
createHighlight("Current customer",
String.valueOf(customerRepository.count()), -112.45));
board.addRow(createViewEvents());
board.addRow(createResponseTimes());

add(board);

}

private List<Series> getSalesSeries(int year) {

List<Series> seriesList = new ArrayList<>();

String[] categories = new String[]{"Jan", "Feb", “"Mar", "Apr",
"May", "Jun”, "Jul", "Aug", "Sep", "Oct", "Nov", "Dec"};
List<DataSeriesltem> dataSeriesltems = new ArrayList<>();
for (inti=0;i<12;i++) {

List<Sales> sales = salesService.findSalesByMonthAndYear(i + 1,
year);

int salesCount = sales != null ? sales.size() : 0;
dataSeriesltems.add(new DataSeriesltem(categories[i],
salesCount));

DataSeries dataSeries = new DataSeries();
dataSeries.setData(dataSeriesltems);
seriesList.add(dataSeries);

return seriesList;

private Component createHighlight(String title, String value,
Double percentage) {

Vaadinlcon icon = Vaadinlcon.ARROW_UP;

String prefix ="";

String theme = "badge";

if (percentage == 0) {

prefix = "+";
} else if (percentage > 0) {
prefix = "+",;

theme += " success";

} else if (percentage < 0) {

icon = Vaadinlcon.ARROW_DOWN;
theme +=" error";

}

H2 h2 = new H2(title);
h2.addClassNames(FontWeight. NORMAL, Margin.NONE,
TextColor.SECONDARY, FontSize. XSMALL);

Span span = new Span(value);
span.addClassNames(FontWeight. SEMIBOLD,

FontSize. XXXLARGE);

Icon i = icon.create();
i.addClassNames(BoxSizing.BORDER, Padding.XSMALL);
Span badge = new Span(i, new Span(prefix +
percentage.toString()));
badge.getElement().getThemeList().add(theme);
VerticalLayout layout = new VerticalLayout(h2, span, badge);
layout.addClassName(Padding.LARGE);
layout.setPadding(false);

layout.setSpacing(false);

return layout;

private Component createViewEvents() {

/I Header

Select<String> year = new Select<>();

year.setltems("2011", "2012", "2013", "2014", "2015", "2016",
"2017", "2018", "2019", *2020", "2021", "2022", "2023", "2024",
"2025");

year.setValue("2024");

year.setWidth("100px");

/l Chart

Chart chart = new Chart(ChartType. AREASPLINE);
Configuration conf = chart.getConfiguration();
conf.getChart().setStyledMode(true);

XAXis xAxis = new XAxis();

xAxis.setCategories("Jan", "Feb", "Mar", "Apr", "May", "Jun",
"Jul", "Aug", "Sep", "Oct", "Nov", "Dec");
conf.addxAxis(xAXxis);

conf.getyAxis().setTitle("Values");

PlotOptionsAreaspline plotOptions = new
PlotOptionsAreaspline();
plotOptions.setPointPlacement(PointPlacement.ON);
plotOptions.setMarker(new Marker(false));
conf.addPlotOptions(plotOptions);

/I Load data for sales chart.

List<Series> salesSeries =
getSalesSeries(Integer.parselnt(year.getValue()));
conf.setSeries(salesSeries);
year.addValueChangeListener(event -> {
chart.getConfiguration().setSeries(getSalesSeries(Integer.parselnt(
event.getValue())));

chart.drawChart();

i

/I Add it all together

HorizontalLayout header = createHeader("Sales events",
"Sales/month");

header.add(year);

VerticalLayout viewEvents = new VerticalLayout(header, chart);
viewEvents.addClassName(Padding.LARGE);
viewEvents.setPadding(false);

viewEvents.setSpacing(false);
viewEvents.getElement().getThemeList().add(*"spacing-I");
return viewEvents;

}

private Component createResponseTimes() {
HorizontalLayout header = createHeader("Sales by Model",
"Average across all models");

/I Chart

Chart chart = new Chart(ChartType.PIE);

Configuration conf = chart.getConfiguration();
conf.getChart().setStyledMode(true);
chart.setThemeName("gradient");

DataSeries series = new DataSeries();

Map<String, Long> salesData =
salesService.getSalesDataByModel();

for (Map.Entry<String, Long> entry : salesData.entrySet()) {
series.add(new DataSeriesltem(entry.getKey(), entry.getValue()));

conf.addSeries(series);

/l Add it all together

VerticalLayout serviceHealth = new VerticalLayout(header, chart);
serviceHealth.addClassName(Padding. LARGE);
serviceHealth.setPadding(false);

serviceHealth.setSpacing(false);
serviceHealth.getElement().getThemeList().add("spacing-1");
return serviceHealth;

private HorizontalLayout createHeader(String title, String subtitle)

{

H2 h2 = new H2(title);
h2.addClassNames(FontSize. XLARGE, Margin.NONE);
Span span = new Span(subtitle);
span.addClassNames(TextColor. SECONDARY,

FontSize. XSMALL);

VerticalLayout column = new VerticalLayout(h2, span);
column.setPadding(false);

column.setSpacing(false);

HorizontalLayout header = new HorizontalLayout(column);
header.setJustifyContentMode(FlexComponent.JustifyContentMod
e.BETWEEN);

header.setSpacing(false);

header.setWidthFull();

return header;

private String getStatusDisplayName(ServiceHealth serviceHealth)

Status status = serviceHealth.getStatus();
if (status == Status.OK) {

return "OK";

} else if (status == Status.FAILING) {
return "Failing";

} else if (status == Status.EXCELLENT) {
return "Excellent";

Yelse {

return status.toString();

}

}

private String getStatusTheme(ServiceHealth serviceHealth) {
Status status = serviceHealth.getStatus();
String theme = "badge primary small";

if (status == Status.EXCELLENT) {
theme += " success";

} else if (status == Status.FAILING) {
theme += " error";



return theme;

}
}

// MainLayout.java

package com.aksenov.monitor.views;

import com.vaadin.flow.component.applayout.AppLayout;
import com.vaadin.flow.component.applayout.DrawerToggle;
import com.vaadin.flow.component.html.Footer;

import com.vaadin.flow.component.html.H1;

import com.vaadin.flow.component.html.Header;

import com.vaadin.flow.component.html.Span;

import com.vaadin.flow.component.icon.Svglcon;

import com.vaadin.flow.component.orderedlayout.Scroller;
import com.vaadin.flow.component.sidenav.SideNav;
import com.vaadin.flow.component.sidenav.SideNavltem;
import com.vaadin.flow.router.Layout;

import com.vaadin.flow.server.auth. AnonymousAllowed;
import com.vaadin.flow.server.menu.MenuConfiguration;
import com.vaadin.flow.server.menu.MenuEntry;

import com.vaadin.flow.theme.lumo.LumoUltility;

import java.util.List;

/**

* The main view is a top-level placeholder for other views.
*/

@Layout

@AnonymousAllowed

public class MainLayout extends AppLayout {

private H1 viewTitle;

public MainLayout() {
setPrimarySection(Section.DRAWER);
addDrawerContent();

addHeaderContent();

}

private void addHeaderContent() {

DrawerToggle toggle = new DrawerToggle();
toggle.setAriaLabel("Menu toggle™);

viewTitle = new H1();
viewTitle.addClassNames(LumoUtility.FontSize.LARGE,
LumoUltility.Margin.NONE);

addToNavbar(true, toggle, viewTitle);

private void addDrawerContent() {

Span appName = new Span("Monitor");
appName.addClassNames(LumoUstility.FontWeight. SEMIBOLD,
LumoUltility.FontSize.LARGE);

Header header = new Header(appName);

Scroller scroller = new Scroller(createNavigation());
addToDrawer(header, scroller, createFooter());

private SideNav createNavigation() {

SideNav nav = new SideNav();

List<MenuEntry> menuEntries =
MenuConfiguration.getMenuEntries();
menuEntries.forEach(entry -> {

if (entry.icon() !=null) {

nav.addltem(new SideNavltem(entry.title(), entry.path(), new
Svglcon(entry.icon())));

Yelse {

nav.addltem(new SideNavltem(entry.title(), entry.path()));
}

b

return nav;

}

private Footer createFooter() {

Footer layout = new Footer();

return layout;

}

@Override

protected void afterNavigation() {
super.afterNavigation();
viewTitle.setText(getCurrentPageTitle());

}

private String getCurrentPageTitle() {

return
MenuConfiguration.getPageHeader(getContent()).orElse(""");

}
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}

/I ManufacturerView.java

package com.aksenov.monitor.views.manufacturer;

import com.aksenov.monitor.data.Customer;

import com.aksenov.monitor.data.Manufacturer;

import com.aksenov.monitor.services.ManufacturerService;
import com.vaadin.flow.component.Ul;

import com.vaadin.flow.component.button.Button;

import com.vaadin.flow.component.button.ButtonVariant;
import com.vaadin.flow.component.formlayout.FormLayout;
import com.vaadin.flow.component.grid.Grid,;

import com.vaadin.flow.component.grid.GridVariant;
import com.vaadin.flow.component.grid.HeaderRow;
import com.vaadin.flow.component.html.Div;

import com.vaadin.flow.component.notification.Notification;
import
com.vaadin.flow.component.notification.Notification.Position;
import
com.vaadin.flow.component.notification.NotificationVariant;
import
com.vaadin.flow.component.orderedlayout.HorizontalLayout;
import com.vaadin.flow.component.splitlayout.SplitLayout;
import com.vaadin.flow.component.textfield. TextField;
import com.vaadin.flow.data.binder.BeanValidationBinder;
import com.vaadin.flow.data.binder.ValidationException;
import com.vaadin.flow.data.provider.ListDataProvider;
import com.vaadin.flow.function.SerializablePredicate;
import com.vaadin.flow.router.BeforeEnterEvent;

import com.vaadin.flow.router.BeforeEnterObserver;
import com.vaadin.flow.router.Menu;

import com.vaadin.flow.router.PageTitle;

import com.vaadin.flow.router.Route;

import java.util. ArrayList;

import java.util.List;

import java.util.Optional;

import
org.springframework.orm.ObjectOptimisticLockingFailureExcepti
on;

import org.vaadin.lineawesome.LineAwesomelconUrl;
@PageTitle("Manufacturer™)
@Route("manufacturer/:manufacturerlD?/:action?(edit)")
@Menu(order = 2, icon =

LineAwesomelconUr. HAMMER_SOLID)

public class ManufacturerView extends Div implements
BeforeEnterObserver {

private final String MANUFACTURER_ID = "manufacturerID";
private final String
MANUFACTURER_EDIT_ROUTE_TEMPLATE =
"manufacturer/%s/edit";

private final Grid<Manufacturer> grid = new
Grid<>(Manufacturer.class, false);

private TextField name;

private TextField country;

private TextField contactinfo;

private final Button cancel = new Button("Cancel");

private final Button save = new Button("Save");

private final Button delete = new Button("'Delete");

private final BeanValidationBinder<Manufacturer> binder;
private Manufacturer manufacturer;

private List<Manufacturer> manufacturers;

private final ManufacturerService manufacturerService;
private ListDataProvider<Manufacturer> dataProvider;
public ManufacturerView(ManufacturerService
manufacturerService) {

this.manufacturerService = manufacturerService;
addClassNames("'manufacturer-view");

/I Create Ul

SplitLayout splitLayout = new SplitLayout();
createGridLayout(splitLayout);
createEditorLayout(splitLayout);

add(splitLayout);

Il Configure Grid
grid.addColumn(*name").setAutoWidth(true);
grid.addColumn(“country").setAutoWidth(true);
grid.addColumn(*contactinfo™).setAutoWidth(true);
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/lgrid.setltems(query ->
manufacturerService.list(VaadinSpringDataHelpers.toSpringPageR
equest(query)).stream());

grid.addThemeVariants(GridVariant. LUMO_NO_BORDER);
manufacturers = manufacturerService.list();

dataProvider = new ListDataProvider<>(manufacturers);
grid.setDataProvider(dataProvider);

/I when a row is selected or deselected, populate form
grid.asSingleSelect().addValueChangeL.istener(event -> {

if (event.getValue() !=null) {
Ul.getCurrent().navigate(String.format(MANUFACTURER_EDIT
_ROUTE_TEMPLATE, event.getValue().getld()));

}else {

clearForm();

Ul.getCurrent().navigate(ManufacturerView.class);

i

/I Configure Form

binder = new BeanValidationBinder<>(Manufacturer.class);
addFilterRow();

binder.bindInstanceFields(this);

cancel.addClickListener(e -> {

clearForm();

refreshGrid();

save.addClickListener(e -> {

try {

if (this.manufacturer == null) {

this.manufacturer = new Manufacturer();

}

if (name.isEmpty() || country.isEmpty() || contactinfo.isEmpty()) {
Notification.show("'Please fill all required fields");

return;

binder.writeBean(this.manufacturer);
manufacturerService.save(this.manufacturer);

clearForm();

refreshGrid();

Notification.show("Data updated");
Ul.getCurrent().navigate(ManufacturerView.class);

} catch (ObjectOptimisticLockingFailureException exception) {
Notification n = Notification.show(

"Error updating the data. Somebody else has updated the record
while you were making changes.");
n.setPosition(Position.MIDDLE);
n.addThemeVariants(NotificationVariant. LUMO_ERROR);

} catch (ValidationException validationException) {
Notification.show("Failed to update the data. Check again that all
values are valid");

}

b

delete.addClickListener(e -> {
try {

if (this.manufacturer == null) {
return;

binder.writeBean(this.manufacturer);
manufacturerService.delete(this.manufacturer.getld());
clearForm();

refreshGrid();

Notification.show(""Data deleted");
Ul.getCurrent().navigate(ManufacturerView.class);

} catch (ObjectOptimisticLockingFailureException exception) {
Notification n = Notification.show(

"Error updating the data. Somebody else has updated the record
while you were making changes.");
n.setPosition(Position.MIDDLE);
n.addThemeVariants(NotificationVariant. LUMO_ERROR);

} catch (ValidationException validationException) {
Notification.show("Failed to update the data. Check again that all
values are valid");

}

i

}

@Override

public void beforeEnter(BeforeEnterEvent event) {
Optional<Long> manufacturerld =
event.getRouteParameters().get(MANUFACTURER_ID).map(Lo
ng::parseLong);

if (manufacturerld.isPresent()) {

Optional<Manufacturer> manufacturerFromBackend =
manufacturerService.get(manufacturerld.get());

if (manufacturerFromBackend.isPresent()) {
populateForm(manufacturerFromBackend.get());

Yelse {

Notification.show(

String.format(*The requested manufacturer was not found, ID =
%s", manufacturerld.get()), 3000,
Notification.Position.BOTTOM_START);

/I when a row is selected but the data is no longer available,
/I refresh grid

refreshGrid();

event.forwardTo(ManufacturerView.class);

}

}

}
private void addFilterRow() {

HeaderRow headerRow = grid.appendHeaderRow();

/I Filter for name column

nameFilter = new TextField();
nameFilter.addValueChangeListener(event -> {

String filterValue = ((TextField) event.getSource()).getValue();

if (filterValue.isEmpty()) {

dataProvider.clearFilters();

}

else {

dataProvider.setFilter(manufacturer -> manufacturer.getName() =
null &&
manufacturer.getName().toLowerCase().contains(filterValue.toLo
werCase()));

clearOtherFilters(nameFilter);

clearForm();

refreshGrid();

i

nameFilter.setPlaceholder("Filter");

nameFilter.setWidthFull();
headerRow.getCell(grid.getColumnByKey("name")).setComponen
t(nameFilter);

/I Filter for country column

countryFilter = new TextField();
countryFilter.addValueChangeListener(event -> {

String filterValue = ((TextField) event.getSource()).getValue();
if(filterValue.isEmpty()) {

dataProvider.clearFilters();

Yelse {

dataProvider.setFilter(manufacturer -> manufacturer.getCountry()
1= null &&
manufacturer.getCountry().toLowerCase().contains(filterValue.toL
owerCase()));

clearOtherFilters(countryFilter);

clearForm();

refreshGrid();

i

countryFilter.setPlaceholder("Filter");
countryFilter.setWidthFull();
headerRow.getCell(grid.getColumnByKey("country")).setCompon
ent(countryFilter);

/I Filter for contactinfo column

contactInfoFilter = new TextField();
contactInfoFilter.addValueChangeListener(event -> {

String filterValue = ((TextField) event.getSource()).getValue();
dataProvider.setFilter(manufacturer ->
manufacturer.getContactInfo() != null &&
manufacturer.getContactInfo().toLowerCase().contains(filterVValue.
toLowerCase()));

clearOtherFilters(contactInfoFilter);

clearForm();

refreshGrid();

i

contactInfoFilter.setPlaceholder("Filter");
contactInfoFilter.setWidthFull();
headerRow.getCell(grid.getColumnByKey("contactInfo™)).setCom
ponent(contactInfoFilter);

private void clearOtherFilters(TextField currentFilter) {
if (currentFilter '= nameFilter) {
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nameFilter.clear();

if (currentFilter != countryFilter) {
countryFilter.clear();

if (currentFilter != contactInfoFilter) {
contactInfoFilter.clear();

}

}

private void createEditorLayout(SplitLayout splitLayout) {
Div editorLayoutDiv = new Div();
editorLayoutDiv.setClassName(“editor-layout");
Div editorDiv = new Div();
editorDiv.setClassName("editor");
editorLayoutDiv.add(editorDiv);

FormLayout formLayout = new FormLayout();
name = new TextField("Name");

country = new TextField("Country");
contactInfo = new TextField("Contact Info");
formLayout.add(name, country, contactinfo);
editorDiv.add(formLayout);
createButtonLayout(editorLayoutDiv);
splitLayout.addToSecondary(editorLayoutDiv);

private void createButtonLayout(Div editorLayoutDiv) {
HorizontalLayout buttonLayout = new HorizontalLayout();
buttonLayout.setClassName("button-layout");
cancel.addThemeVariants(ButtonVariant. LUMO_TERTIARY);
save.addThemeVariants(ButtonVariant. LUMO_PRIMARY);
delete.addThemeVariants(ButtonVariant. LUMO_PRIMARY);
buttonLayout.add(save, cancel, delete);
editorLayoutDiv.add(buttonLayout);

private void createGridLayout(SplitLayout splitLayout) {
Div wrapper = new Div();
wrapper.setClassName("grid-wrapper");
splitLayout.addToPrimary(wrapper);

wrapper.add(grid);

}

private void refreshGrid() {
SerializablePredicate<Manufacturer> currentFilter =
dataProvider.getFilter();

// 2. OGHOBHUTH CITUCOK

manufacturers = manufacturerService.list();

// 3. Co3nars HoBbIit dataProvider n npumeHHTH GUIBTP
dataProvider = new ListDataProvider<>(manufacturers);
grid.setDataProvider(dataProvider);
dataProvider.setFilter(currentFilter);

/I grid.select(null);

dataProvider.refreshAll();

private void clearForm() {

populateForm(null);

}

private void populateForm(Manufacturer value) {
this.manufacturer = value;
binder.readBean(this.manufacturer);

private TextField nameFilter;
private TextField countryFilter;
private TextField contactInfoFilter;

}
// MonitorView.java

package com.aksenov.monitor.views.monitor;

import com.aksenov.monitor.data.Manufacturer;

import com.aksenov.monitor.data.Monitor;

import com.aksenov.monitor.services.ManufacturerService;
import com.aksenov.monitor.services.MonitorService;
import com.vaadin.flow.component.Ul;

import com.vaadin.flow.component.button.Button;

import com.vaadin.flow.component.button.ButtonVariant;
import com.vaadin.flow.component.combobox.ComboBox;
import com.vaadin.flow.component.formlayout.FormLayout;
import com.vaadin.flow.component.grid.Grid,;

import com.vaadin.flow.component.grid.GridVariant;
import com.vaadin.flow.component.grid.HeaderRow;
import com.vaadin.flow.component.html.Div;

import com.vaadin.flow.component.notification.Notification;
import
com.vaadin.flow.component.notification.Notification.Position;
import
com.vaadin.flow.component.notification.NotificationVariant;
import
com.vaadin.flow.component.orderedlayout.HorizontalLayout;
import com.vaadin.flow.component.splitlayout.SplitLayout;
import com.vaadin.flow.component.textfield. TextField;
import com.vaadin.flow.data.binder.BeanValidationBinder;
import com.vaadin.flow.data.binder.ValidationException;
import com.vaadin.flow.data.converter.StringTolntegerConverter;
import com.vaadin.flow.data.provider.ListDataProvider;
import com.vaadin.flow.function.SerializablePredicate;
import com.vaadin.flow.router.BeforeEnterEvent;

import com.vaadin.flow.router.BeforeEnterObserver;

import com.vaadin.flow.router.Menu;

import com.vaadin.flow.router.PageTitle;

import com.vaadin.flow.router.Route;

import java.util.List;

import java.util.Optional;

import
org.springframework.orm.ObjectOptimisticLockingFailureExcepti
on;

import org.vaadin.lineawesome.LineAwesomelconUrl;
@PageTitle("Monitor")
@Route(""'monitor/:monitorID?/:action?(edit)")

@Menu(order = 3, icon = LineAwesomelconUrl.TV_SOLID)
public class MonitorView extends Div implements
BeforeEnterObserver {

private final String MONITOR_ID = "monitorID";

private final String MONITOR_EDIT_ROUTE_TEMPLATE =
"monitor/%s/edit";

private final Grid<Monitor> grid = new Grid<>(Monitor.class,
false);

private TextField model;

private ComboBox<Manufacturer> manufacturer;

private TextField screenSize;

private TextField resolution;

private TextField refreshrRate;

private TextField price;

private final Button cancel = new Button("Cancel");

private final Button save = new Button("Save");

private final Button delete = new Button("'Delete");

private final BeanValidationBinder<Monitor> binder;

private Monitor monitor;

private List<Monitor> monitors;

private final MonitorService monitorService;

private final ManufacturerService manufacturerService;
private ListDataProvider<Monitor> dataProvider;

public MonitorView(MonitorService monitorService,
ManufacturerService manufacturerService) {
this.monitorService = monitorService;
this.manufacturerService = manufacturerService;
addClassNames(""'monitor-view");

/I Create Ul

SplitLayout splitLayout = new SplitLayout();
createGridLayout(splitLayout);
createEditorLayout(splitLayout);

add(splitLayout);

Il Configure Grid
grid.addColumn("model™).setAutoWidth(true);
grid.addColumn("manufacturer.name").setAutoWidth(true).setHea
der("Manufacturer");
grid.addColumn(*'screenSize").setAutoWidth(true);
grid.addColumn(“resolution").setAutoWidth(true);
grid.addColumn(“refreshrRate").setAutoWidth(true);
grid.addColumn(*price™).setAutoWidth(true);
/lgrid.setltems(query ->
monitorService.list(VaadinSpringDataHelpers.toSpringPageReque
st(query)).stream());

grid.addThemeVariants(GridVariant. LUMO_NO_BORDER);
monitors = monitorService.list();

dataProvider = new ListDataProvider<>(monitors);
grid.setDataProvider(dataProvider);

Il when a row is selected or deselected, populate form
grid.asSingleSelect().addVValueChangeL.istener(event -> {

if (event.getValue() !=null) {



Ul.getCurrent().navigate(String.format(MONITOR_EDIT_ROUT
E_TEMPLATE, event.getValue().getld()));

}else {

clearForm();

Ul.getCurrent().navigate(MonitorView.class);

b

Il Configure Form

binder = new BeanValidationBinder<>(Monitor.class);
/I Bind fields. This is where you'd define e.g. validation rules
binder.forField(model).bind("model");
binder.forField(manufacturer).bind(*manufacturer");
binder.forField(resolution).bind("resolution™);
binder.forField(screenSize).withConverter(new
StringTolntegerConverter("Only numbers are allowed"))
.bind("screenSize");
binder.forField(refreshrRate).withConverter(new
StringTolntegerConverter("Only numbers are allowed"))
.bind("refreshrRate");
binder.forField(price).withConverter(new
StringTolntegerConverter(""Only numbers are
allowed")).bind("price");

addFilterRow();

cancel.addClickListener(e -> {

clearForm();

refreshGrid();

save.addClickListener(e -> {
try {

if (this.monitor == null) {
this.monitor = new Monitor();

}

if (model.isEmpty() || manufacturer.isEmpty() ||
screenSize.isEmpty() || resolution.isEmpty() ||
refreshrRate.isEmpty() || price.isEmpty()) {
Notification.show("Please fill all required fields");
return;

}

if (binder.validate().isOK()) {

binder.writeBean(this.monitor);
monitorService.save(this.monitor);

clearForm();

refreshGrid();

Notification.show("Data updated");
Ul.getCurrent().navigate(MonitorView.class);

Yelse{

Notification.show("Please fill all required fields");

}

} catch (ObjectOptimisticLockingFailureException exception) {
Notification n = Notification.show(

"Error updating the data. Somebody else has updated the record
while you were making changes.");
n.setPosition(Position.MIDDLE);
n.addThemeVariants(NotificationVariant. LUMO_ERROR);

} catch (ValidationException validationException) {
Notification.show("Failed to update the data. Check again that all
values are valid");

}

b

delete.addClickListener(e -> {
try {

if (this.monitor == null) {
return;

binder.writeBean(this.monitor);
monitorService.delete(this.monitor.getld());

clearForm();

refreshGrid();

Notification.show(""Data deleted");
Ul.getCurrent().navigate(MonitorView.class);

} catch (ObjectOptimisticLockingFailureException exception) {
Notification n = Notification.show(

"Error updating the data. Somebody else has updated the record
while you were making changes.");
n.setPosition(Position.MIDDLE);
n.addThemeVariants(NotificationVariant. LUMO_ERROR);

} catch (ValidationException validationException) {
Notification.show("Failed to update the data. Check again that all
values are valid");
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}
i
}

@Override

public void beforeEnter(BeforeEnterEvent event) {
Optional<Long> monitorld =
event.getRouteParameters().get(MONITOR_ID).map(Long::parse
Long);

if (monitorld.isPresent()) {

Optional<Monitor> monitorFromBackend =
monitorService.get(monitorld.get());

if (monitorFromBackend.isPresent()) {
populateForm(monitorFromBackend.get());

Yelse {

Notification.show(String.format("The requested monitor was not
found, 1D = %s", monitorld.get()), 3000,
Notification.Position.BOTTOM_START);

/I when a row is selected but the data is no longer available,

/I refresh grid

refreshGrid();

event.forwardTo(MonitorView.class);

}

}

}

private void addFilterRow() {

HeaderRow headerRow = grid.appendHeaderRow();

/I Filter for model column

modelFilter = new TextField();
modelFilter.addValueChangeListener(event -> {

String filterValue = ((TextField) event.getSource()).getValue();
if (filterValue.isEmpty()) {

dataProvider.clearFilters();

else {
dataProvider.setFilter(monitor ->
monitor.getModel().toLowerCase().contains(filterValue.toLowerC

ase()));
}

clearOtherFilters(modelFilter);
clearForm();
refreshGrid();

modelFilter.setPlaceholder("Filter");

modelFilter.setWidthFull();
headerRow.getCell(grid.getColumnByKey("model™)).setCompone
nt(modelFilter);

/I Filter for manufacturerld column

manufacturerldFilter = new TextField();
manufacturerldFilter.addValueChangeListener(event -> {

String filterValue = ((TextField) event.getSource()).getValue();
if(filterValue.isEmpty()) {

dataProvider.clearFilters();

Yelse {

dataProvider.setFilter(monitor ->
String.valueOf(monitor.getManufacturer()).contains(filterValue));

clearOtherFilters(manufacturerldFilter);
clearForm();
refreshGrid();

manufacturerldFilter.setPlaceholder("Filter");
manufacturerldFilter.setWidthFull();
headerRow.getCell(grid.getColumnByKey("manufacturer.name)).
setComponent(manufacturerldFilter);

/I Filter for screenSize column

screenSizeFilter = new TextField();
screenSizeFilter.addValueChangeListener(event -> {

String filterValue = ((TextField) event.getSource()).getValue();
if(filterValue.isEmpty()) {

dataProvider.clearFilters();

Yelse {

dataProvider.setFilter(monitor ->
String.valueOf(monitor.getScreenSize()).contains(filterValue));

clearOtherFilters(screenSizeFilter);
clearForm();

refreshGrid();

i

screenSizeFilter.setPlaceholder("Filter");



screenSizeFilter.setWidthFull();
headerRow.getCell(grid.getColumnByKey("screenSize™)).setCom
ponent(screenSizeFilter);

/I Filter for resolution column

resolutionFilter = new TextField();
resolutionFilter.addValueChangeL.istener(event -> {

String filterValue = ((TextField) event.getSource()).getValue();
if(filterValue.isEmpty()) {

dataProvider.clearFilters();

}else {

dataProvider.setFilter(monitor ->
monitor.getResolution().toLowerCase().contains(filterValue.toLow
erCase()));

clearOtherFilters(resolutionFilter);

clearForm();

refreshGrid();

i

resolutionFilter.setPlaceholder("Filter");
resolutionFilter.setWidthFull();
headerRow.getCell(grid.getColumnByKey("resolution™)).setComp
onent(resolutionFilter);

/I Filter for refreshrRate column

refreshrRateFilter = new TextField();
refreshrRateFilter.addValueChangeListener(event -> {

String filterValue = ((TextField) event.getSource()).getValue();
if(filterValue.isEmpty()) {

dataProvider.clearFilters();

Yelse {

dataProvider.setFilter(monitor ->
String.valueOf(monitor.getRefreshrRate()).contains(filterVValue));

clearOtherFilters(refreshrRateFilter);

clearForm();

refreshGrid();

bl

refreshrRateFilter.setPlaceholder("Filter");
refreshrRateFilter.setWidthFull();
headerRow.getCell(grid.getColumnByKey("refreshrRate")).setCo
mponent(refreshrRateFilter);

/I Filter for price column

priceFilter = new TextField();
priceFilter.addValueChangeL.istener(event -> {

String filterValue = ((TextField) event.getSource()).getValue();
if(filterValue.isEmpty()) {

dataProvider.clearFilters();

Yelse {

dataProvider.setFilter(monitor ->
String.valueOf(monitor.getPrice()).contains(filterValue));

clearOtherFilters(priceFilter);

clearForm();

refreshGrid();

i

priceFilter.setPlaceholder("Filter");

priceFilter.setWidthFull();
headerRow.getCell(grid.getColumnByKey("price")).setComponent
(priceFilter);

private void clearOtherFilters(TextField currentFilter) {
if (currentFilter != modelFilter) {
modelFilter.clear();

if (currentFilter = manufacturerldFilter) {
manufacturerldFilter.clear();

}

if (currentFilter != screenSizeFilter) {
screenSizeFilter.clear();

if (currentFilter = resolutionFilter) {
resolutionFilter.clear();

if (currentFilter != refreshrRateFilter) {
refreshrRateFilter.clear();

}
if (currentFilter != priceFilter) {
priceFilter.clear();

}
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private void createEditorLayout(SplitLayout splitLayout) {
Div editorLayoutDiv = new Div();
editorLayoutDiv.setClassName(“editor-layout");

Div editorDiv = new Div();
editorDiv.setClassName("editor");
editorLayoutDiv.add(editorDiv);

FormLayout formLayout = new FormLayout();

model = new TextField("Model");
model.setRequired(true);

manufacturer = new ComboBox<Manufacturer>("Manufacturer");
manufacturer.setitemLabelGenerator(currManufacturer ->
String.valueOf(currManufacturer.getld()));
manufacturer.setAllowCustomValue(false);
manufacturer.setRequired(true);
manufacturer.addFocusListener(event -> {
List<Manufacturer> manufacturerList =
manufacturerService.list();
manufacturer.setltems(manufacturerList);

b

manufacturer.setltemLabelGenerator(manufacturer ->
manufacturer != null ? manufacturer.getName() : "");
screenSize = new TextField("Screen Size");
screenSize.setRequired(true);

resolution = new TextField("Resolution™);
resolution.setRequired(true);

refreshrRate = new TextField("Refreshr Rate");
refreshrRate.setRequired(true);

price = new TextField("Price");

price.setRequired(true);

formLayout.add(model, manufacturer, screenSize, resolution,
refreshrRate, price);

editorDiv.add(formLayout);
createButtonLayout(editorLayoutDiv);
splitLayout.addToSecondary(editorLayoutDiv);

private void createButtonLayout(Div editorLayoutDiv) {
HorizontalLayout buttonLayout = new HorizontalLayout();
buttonLayout.setClassName("'button-layout™);
cancel.addThemeVariants(ButtonVariant. LUMO_TERTIARY);
save.addThemeVariants(ButtonVariant. LUMO_PRIMARY);
delete.addThemeVariants(ButtonVariant. LUMO_PRIMARY);
buttonLayout.add(save, cancel, delete);
editorLayoutDiv.add(buttonLayout);

}

private void createGridLayout(SplitLayout splitLayout) {

Div wrapper = new Div();
wrapper.setClassName("grid-wrapper");
splitLayout.addToPrimary(wrapper);

wrapper.add(grid);

}

private void refreshGrid() {
SerializablePredicate<Monitor> currentFilter =
dataProvider.getFilter();

// 2. OGHOBUTB CIHUCOK

monitors = monitorService.list();

// 3. Coznats HoOBBIT dataProvider u mpumeHuTD GUIBTP
dataProvider = new ListDataProvider<>(monitors);
grid.setDataProvider(dataProvider);
dataProvider.setFilter(currentFilter);

/I grid.select(null);

dataProvider.refreshAll();

}

private void clearForm() {

populateForm(null);

private void populateForm(Monitor value) {
this.monitor = value;

// 3arpy3uTh CIIUCOK rOPOJIOB
List<Manufacturer> manufacturerList =
manufacturerService.list();

//'YcranoBUTH criucok roponos B ComboBox
manufacturer.setltems(manufacturerList);
binder.readBean(this.monitor);

private TextField modelFilter;

private TextField manufacturerldFilter;
private TextField screenSizeFilter;
private TextField resolutionFilter;
private TextField refreshrRateFilter;



private TextField priceFilter;

}
I/ SalesView.java

package com.aksenov.monitor.views.sales;

import com.aksenov.monitor.data.Customer;

import com.aksenov.monitor.data.Monitor;

import com.aksenov.monitor.data.Sales;

import com.aksenov.monitor.services.CustomerService;
import com.aksenov.monitor.services.MonitorService;
import com.aksenov.monitor.services.SalesService;

import com.vaadin.flow.component.Ul;

import com.vaadin.flow.component.button.Button;

import com.vaadin.flow.component.button.ButtonVariant;
import com.vaadin.flow.component.combobox.ComboBox;
import
com.vaadin.flow.component.datetimepicker.Date TimePicker;
import com.vaadin.flow.component.formlayout.FormLayout;
import com.vaadin.flow.component.grid.Grid;

import com.vaadin.flow.component.grid.GridVariant;

import com.vaadin.flow.component.grid.HeaderRow;

import com.vaadin.flow.component.html.Div;

import com.vaadin.flow.component.notification.Notification;
import
com.vaadin.flow.component.notification.Notification.Position;
import
com.vaadin.flow.component.notification.NotificationVariant;
import
com.vaadin.flow.component.orderedlayout.HorizontalLayout;
import com.vaadin.flow.component.splitlayout.SplitLayout;
import com.vaadin.flow.component.textfield. TextField;
import com.vaadin.flow.data.binder.BeanValidationBinder;
import com.vaadin.flow.data.binder.ValidationException;
import com.vaadin.flow.data.converter.StringTolntegerConverter;
import com.vaadin.flow.data.provider.ListDataProvider;
import com.vaadin.flow.function.SerializablePredicate;
import com.vaadin.flow.router.BeforeEnterEvent;

import com.vaadin.flow.router.BeforeEnterObserver;

import com.vaadin.flow.router.Menu;

import com.vaadin.flow.router.PageTitle;

import com.vaadin.flow.router.Route;

import java.time.Duration;

import java.util.List;

import java.util.Optional;

import
org.springframework.orm.ObjectOptimisticLockingFailureExcepti
on;

import org.vaadin.lineawesome.LineAwesomelconUrl;
@PageTitle("Sales")
@Route("sales/:salesID?/:action?(edit)")

@Menu(order = 4, icon =
LineAwesomelconUrl.DOLLAR_SIGN_SOLID)

public class SalesView extends Div implements
BeforeEnterObserver {

private final String SALES_ID = "salesID";

private final String SALES_EDIT_ROUTE_TEMPLATE =
"sales/%s/edit";

private final Grid<Sales> grid = new Grid<>(Sales.class, false);
private ComboBox<Monitor> monitor;

private ComboBox<Customer> customer;

private DateTimePicker saleDate;

private TextField quantity;

private TextField totalPrice;

private final Button cancel = new Button("Cancel™);

private final Button save = new Button("Save");

private final Button delete = new Button("'Delete");

private final BeanValidationBinder<Sales> binder;

private Sales sales;

private List<Sales> salesL.ist;

private ListDataProvider<Sales> dataProvider;

private final SalesService salesService;

private final MonitorService monitorService;

private final CustomerService customerService;

public SalesView(SalesService salesService, MonitorService
monitorService, CustomerService customerService) {
this.salesService = salesService;

this.monitorService = monitorService;

this.customerService = customerService;
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addClassNames("sales-view");

/I Create Ul

SplitLayout splitLayout = new SplitLayout();
createGridLayout(splitLayout);

createEditorLayout(splitLayout);

add(splitLayout);

Il Configure Grid
grid.addColumn(*monitor.model™).setAutoWidth(true).setHeader(*
Monitor");
grid.addColumn("customer.name").setAutoWidth(true).setHeader(
"Customer");

grid.addColumn(“saleDate").setAutoWidth(true);
grid.addColumn("quantity").setAutoWidth(true);
grid.addColumn(“totalPrice").setAutoWidth(true);
/lgrid.setltems(query ->
salesService.list(VaadinSpringDataHelpers.toSpringPageRequest(q
uery)).stream());

grid.addThemeVariants(GridVariant. LUMO_NO_BORDER);
salesList = salesService.list();

dataProvider = new ListDataProvider<>(salesList);
grid.setDataProvider(dataProvider);

/I when a row is selected or deselected, populate form
grid.asSingleSelect().addVValueChangeListener(event -> {

if (event.getValue() !=null) {
Ul.getCurrent().navigate(String.format(SALES_EDIT_ROUTE_T
EMPLATE, event.getValue().getld()));

Yelse {

clearForm();

Ul.getCurrent().navigate(SalesView.class);

i

I/ Configure Form

binder = new BeanValidationBinder<>(Sales.class);

/I Bind fields. This is where you'd define e.g. validation rules
binder.forField(monitor).bind("monitor");
binder.forField(customer).bind("customer");
binder.forField(saleDate).bind("saleDate");
binder.forField(quantity).withConverter(new
StringTolntegerConverter("Only numbers are allowed"))
.bind("quantity");
binder.forField(totalPrice).withConverter(new
StringTolntegerConverter("Only numbers are allowed"))
.bind("totalPrice");

addFilterRow();

cancel.addClickListener(e -> {

clearForm();

refreshGrid();

save.addClickListener(e -> {

try {

if (this.sales == null) {

this.sales = new Sales();

}

if (monitor.isEmpty() || customer.isEmpty() || saleDate.isEmpty()
|| quantity.isEmpty() ){

Notification.show("'Please fill all required fields");

return;

/I Check if the binder has errors before writing
if (binder.validate().isOk()) {
binder.writeBean(this.sales);
salesService.save(this.sales);

clearForm();

refreshGrid();

Notification.show(""Data updated™);
Ul.getCurrent().navigate(SalesView.class);
Yelse{

Notification.show("'Please fill all required fields");

} catch (ObjectOptimisticLockingFailureException exception) {
Notification n = Notification.show(

"Error updating the data. Somebody else has updated the record
while you were making changes.");
n.setPosition(Position.MIDDLE);
n.addThemeVariants(NotificationVariant. LUMO_ERROR);

} catch (ValidationException validationException) {
Notification.show("Failed to update the data. Check again that all
values are valid");

}
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b

delete.addClickListener(e -> {
try {

if (this.sales == null) {

return;

binder.writeBean(this.sales);
salesService.delete(this.sales.getld());

clearForm();

refreshGrid();

Notification.show("'Data deleted");
Ul.getCurrent().navigate(SalesView.class);

} catch (ObjectOptimisticLockingFailureException exception) {
Notification n = Notification.show(

"Error updating the data. Somebody else has updated the record
while you were making changes.");
n.setPosition(Position.MIDDLE);
n.addThemeVariants(NotificationVariant. LUMO_ERROR);

} catch (ValidationException validationException) {
Notification.show("Failed to update the data. Check again that all
values are valid");

}

i

}

@Override

public void beforeEnter(BeforeEnterEvent event) {
Optional<Long> salesld =
event.getRouteParameters().get(SALES_ID).map(Long::parseLon
a);

if (salesld.isPresent()) {

Optional<Sales> salesFromBackend =
salesService.get(salesld.get());

if (salesFromBackend.isPresent()) {
populateForm(salesFromBackend.get());

Yelse {

Notification.show(String.format("The requested sales was not
found, 1D = %s", salesld.get()), 3000,
Notification.Position.BOTTOM_START);

/I when a row is selected but the data is no longer available,
Il refresh grid

refreshGrid();

event.forwardTo(SalesView.class);

}

}

}

private void addFilterRow() {

HeaderRow headerRow = grid.appendHeaderRow();

/I Filter for monitor column

monitorldFilter = new TextField();
monitorldFilter.addValueChangeListener(event -> {
String filterValue = ((TextField) event.getSource()).getValue();
if(filterValue.isEmpty()) {

dataProvider.clearFilters();

}else {

dataProvider.setFilter(sales ->
String.valueOf(sales.getMonitor()).contains(filterValue));

clearOtherFilters(monitorldFilter);

clearForm();

refreshGrid();

i

monitorldFilter.setPlaceholder("Filter");
monitorldFilter.setWidthFull();
headerRow.getCell(grid.getColumnByKey(*monitor.model")).setC
omponent(monitorldFilter);

/I Filter for customerld column

customerldFilter = new TextField();
customerldFilter.addValueChangeListener(event -> {

String filterValue = ((TextField) event.getSource()).getValue();
if(filterValue.isEmpty()) {

dataProvider.clearFilters();

}else {

dataProvider.setFilter(sales ->
String.valueOf(sales.getCustomer()).contains(filterValue));

clearOtherFilters(customerldFilter);
clearForm();

refreshGrid();

bl

customerldFilter.setPlaceholder("Filter");
customerldFilter.setWidthFull();
headerRow.getCell(grid.getColumnByKey("customer.name")).set
Component(customerldFilter);

/I Filter for saleDate column

saleDateFilter = new TextField();
saleDateFilter.addValueChangeL.istener(event -> {

String filterValue = ((TextField) event.getSource()).getValue();
if(filterValue.isEmpty()) {

dataProvider.clearFilters();

Yelse {

dataProvider.setFilter(sales ->
String.valueOf(sales.getSaleDate()).contains(filterValue));

clearOtherFilters(saleDateFilter);

clearForm();

refreshGrid();

i

saleDateFilter.setPlaceholder(“Filter");
saleDateFilter.setWidthFull();
headerRow.getCell(grid.getColumnByKey("saleDate")).setCompo
nent(saleDateFilter);

/I Filter for quantity column

quantityFilter = new TextField();
quantityFilter.addValueChangeListener(event -> {

String filterValue = ((TextField) event.getSource()).getValue();
if(filterValue.isEmpty()) {

dataProvider.clearFilters();

Yelse {

dataProvider.setFilter(sales ->
String.valueOf(sales.getQuantity()).contains(filterValue));

}

clearOtherFilters(quantityFilter);

clearForm();

refreshGrid();

i

quantityFilter.setPlaceholder("Filter");
quantityFilter.setWidthFull();
headerRow.getCell(grid.getColumnByKey("quantity")).setCompo
nent(quantityFilter);

/I Filter for totalPrice column

totalPriceFilter = new TextField();
totalPriceFilter.addValueChangeL.istener(event -> {

String filterValue = ((TextField) event.getSource()).getValue();
if(filterValue.isEmpty()) {

dataProvider.clearFilters();

Yelse {

dataProvider.setFilter(sales ->
String.valueOf(sales.getTotalPrice()).contains(filterValue));

clearOtherFilters(totalPriceFilter);

clearForm();

refreshGrid();

i

totalPriceFilter.setPlaceholder("Filter");
totalPriceFilter.setWidthFull();
headerRow.getCell(grid.getColumnByKey("totalPrice")).setComp
onent(totalPriceFilter);

private void clearOtherFilters(TextField currentFilter) {
if (currentFilter = monitorldFilter) {
monitorldFilter.clear();

if (currentFilter != customerldFilter) {
customerldFilter.clear();

}

if (currentFilter != saleDateFilter) {
saleDateFilter.clear();

if (currentFilter != quantityFilter) {
quantityFilter.clear();

}

if (currentFilter != totalPriceFilter) {
totalPriceFilter.clear();

}

}

private void createEditorLayout(SplitLayout splitLayout) {
Div editorLayoutDiv = new Div();
editorLayoutDiv.setClassName(“editor-layout");



Div editorDiv = new Div();
editorDiv.setClassName("editor");
editorLayoutDiv.add(editorDiv);

FormLayout formLayout = new FormLayout();
monitor = new ComboBox<Monitor>("Monitor");
monitor.setltemLabelGenerator(currMonitor ->
String.valueOf(currMonitor.getld()));
monitor.setAllowCustomValue(false);
monitor.setRequired(true); // Make it required
monitor.addValueChangeListener(event -> {
if(event.getValue() !'= null) {
calculateTotalPrice();

}else {

totalPrice.clear();

b

monitor.addFocusListener(event -> {

List<Monitor> manufacturerList = monitorService.list();
monitor.setltems(manufacturerList);

i

monitor.setltemLabelGenerator(monitor ->

monitor != null ? monitor.getModel() : **);

customer = new ComboBox<Customer>("Customer");
customer.setltemLabelGenerator(currMonitor ->
String.valueOf(currMonitor.getld()));
customer.setAllowCustomValue(false);
customer.setRequired(true); // Make it required
customer.addFocusListener(event -> {

List<Customer> customerList = customerService.list();
customer.setltems(customerList);

b

customer.setltemLabelGenerator(customer ->

customer != null ? customer.getName() : "');

saleDate = new DateTimePicker("Sale Date");
saleDate.setStep(Duration.ofSeconds(1));
saleDate.setRequiredindicatorVisible(true); // Make it required
quantity = new TextField("Quantity");
quantity.setRequired(true); // Make it required
guantity.addVValueChangeL.istener(event -> calculateTotalPrice());
totalPrice = new TextField("Total Price");
totalPrice.setReadOnly(true);

formLayout.add(monitor, customer, saleDate, quantity, totalPrice);
editorDiv.add(formLayout);
createButtonLayout(editorLayoutDiv);
splitLayout.addToSecondary(editorLayoutDiv);

private void calculateTotalPrice() {

if(monitor.getValue() != null && !quantity.isEmpty()) {
Integer quantityValue = Integer.parselnt(quantity.getValue());
Integer monitorPrice = monitor.getValue().getPrice();

Integer totalPriceValue = quantityValue * monitorPrice;
totalPrice.setValue(String.valueOf(totalPriceValue));

Yelse {

totalPrice.clear();

}

private void createButtonLayout(Div editorLayoutDiv) {
HorizontalLayout buttonLayout = new HorizontalLayout();
buttonLayout.setClassName("button-layout");
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cancel.addThemeVariants(ButtonVariant. LUMO_TERTIARY);
save.addThemeVariants(ButtonVariant. LUMO_PRIMARY);
delete.addThemeVariants(ButtonVariant. LUMO_PRIMARY);
buttonLayout.add(save, cancel, delete);
editorLayoutDiv.add(buttonLayout);

private void createGridLayout(SplitLayout splitLayout) {
Div wrapper = new Div();
wrapper.setClassName("grid-wrapper");
splitLayout.addToPrimary(wrapper);

wrapper.add(grid);

}

private void refreshGrid() {
SerializablePredicate<Sales> currentFilter =
dataProvider.getFilter();

salesList = salesService.list();

dataProvider = new ListDataProvider<>(salesList);
grid.setDataProvider(dataProvider);
dataProvider.setFilter(currentFilter);
dataProvider.refreshAll();

}

private void clearForm() {
populateForm(null);

private void populateForm(Sales value) {

this.sales = value;

// 3arpy3uTh CIIUCOK FOPOJIOB

List<Monitor> monitorList = monitorService.list();
//'YcTaHoBUTBH criucok roponos B ComboBox
monitor.setltems(monitorList);

List<Customer> customerList = customerService.list();
// 'Y cranoButh cimcok ropomos B ComboBox
customer.setltems(customerList);

//'Y cTaHOBUTB 3HAYCHHS KIUCHTA
binder.readBean(this.sales);

if (value !'= null && value.getMonitor() !'= null) {
monitor.setValue(value.getMonitor());

Yelse {

monitor.clear();

if (value !'= null && value.getCustomer() !=null) {
customer.setValue(value.getCustomer());

Yelse {

customer.clear();

}

if(value != null && value.getSaleDate() != null) {
saleDate.setValue(value.getSaleDate()); / Set the date from the
Sales entity

Yelse {

saleDate.clear();

calculateTotalPrice();

}

private TextField monitorldFilter;
private TextField customerldFilter;
private TextField saleDateFilter;
private TextField quantityFilter;
private TextField totalPriceFilter;

}
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[Ipunoxenue 3

PYKOBOI[CTBO IIOJIB30BaTCJIA

1. O6mwme cBeeHMs O IporpamMme

HcnonuuTenbHbli daita: monitor\monitor.jar

daiin 6a3p1 marHBIX: Monitor \monitorDB

2. Onrcanue yCTaHOBKHU

JlaHHas mporpaMMa He TpeOyeT YCTaHOBKH.

3. Onmcanwme 3amycka

Jliis1 3amycka mporpaMMbl HEOOXOIUMO JIBaXKIbI HAKATH JICBYIO KHOIKY MBIIIH

o (aiimy monitor.jar (puc. I13. 1)

L}
-
a

a
&
A

Puc. I13. 1. 3amyck nporpammsl

4. Nnctpykuus o padbote

Ha ctpanuiie cymnoctu () UMEIOTCS CIAEAyIONe 0ObEKTHI:
e TalJMIIa 3aIIMCei;

® T10JISI BBOJIA TAHHBIX 3AIHCH;

e KHOIIKA J0OAaBJIEHHUS 3aIIHUCH «Savey;

5]
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® KHOIIKA yJajeHus BeIOpanHoi 3amucu «Deletey;

® KHOIIKa OTMEHBI BEIOOpA WU BBOJA MaHHBIX «Cancely.

Monitor = City
N.
B3 city o
7 Customer Filter
Manufacturer Wosilleg
Monitor

Sales Igulahep

Dashboard

Puc. I13. 2. CrpaHuiia cyuHocT!

Jns nmoGaBieHus] CYIIHOCTH HEOOXOJMMO BHECTHU JaHHBIE B TIOJIE BBOJA,
HaXaTh KHOMKY «Savey. Ilocne ycmemHoro moOaBieHHs 3aluCH B JIGBOM YIUTY
cTtpaHulbl mnosButTcs yseaomusienue (puc. II3. 5). Ilpu BBoIE HEKOPPEKTHBIX

JAHHBIX WJIK IPU BBOJIE HE BCEX JAHHBIX MOSABUTCS npeaynpexaeaue (puc. I13. 6).

Monitor = city
Nai
Mo Gty
Customer Filte
Uepenoseu
Manufacturer Wosilleg
Monitor ANVOr2
0y gulaher
Dashboard eprafo
Ohruzi
sdudnu
pwufpt
shlosgi
wid
wekse
jogki
sorofu
"
12 gus

Puc. I13. 3. BBoa na”HHBIX 3aI1McH
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Monitor = City

B city
Customer Filter
Manufacturer
Monitor
Sales

Dashboard

ﬂ Cancst

Puc. I13. 4. Jlo6aBieHHAas 3anUCh

Data updated

Puc. T13. 5. YBenomieHre yCrenHoro n3MeHeHUs JJaHHBIX

Please fill all required fields

-

Puc. I13. 6. YBegomiieHME HEMOJIHOTO BBOJIA JIAHHBIX

I[JIH HU3MCHCHUA 3alluCu HCO6XOJII/IMO BBI6paTB 3aIlluCh B Ta6JII/IIIe, BBCCTHU

HOBBIC JIaHHBIC, HAXaTh KOTIKY «Savey (puc. [13. 7 - 9).



Monitor

=]

City

Customer
Manufacturer
Monitor

Sales

B« 0Y

Dashboard

= city
Name -
Filter

Yepenoaeu
Zoisdom
Zimopjof
Zewekse
Zadpitu
Zacleunu
Wugfinsi
Wucuduc
Wowvossul
Wasilleg
Vulmutma
Vufgamil
Vorwowvec
Vojogkiw
Vipiul
Vetsuwkop
Varcouve
Upajuctuj

Uleunit
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Name

Zadpitu

Monitor

M City

[E Customer
2 Manufacturer
1 Monitor

S Sales

& Dashboard

= city
Name .
Filter

Yepenosey
Zoisdom
Zimopjof
Zewekse
Zadpitu
Zacleunu
Wugfinsi
Wucuduc
Wowvossul
Wosilleg
Vulmutma
Vufgamil
Vorwowvec
Vojogkiw
Vipiul
Vetsuwkop
Varcouve
Upajuctuj

Ulcunit

Puc. I13. 7. BeibpaHnHas 3aniuch

Name

Puc.

[13. 8. BBO HOBBIX JaHHBIX 3aIUCHU




Monitor

o ciy

25 Customer

»  Manufacturer
1 Monitor
Sales

i Dashboard
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m =

Jlns ynaneHusi 3alucu HEOoOXOJMMO BBIOpATh 3aluCh B TaOJMIE M HaXaTh

Puc. I13. 9. UsMmeHeHHAas 3aIUCh

kHonKy «Delete» (puc. I13. 10 - 11).

Monitor

I city

i Customer
» Manufacturer
—1 Monitor

S Sales

=] Dashboard

= City
MName
Filter

{epenosey
Mocxea
Zoisdom
Zimopjof
Zewekse
Zacleunu
Wugfinsi
Wucuduc
Wowvossul
Wosilleg
Vulmutma
Vufgamil
Vorwowvec
Vojogkiw
Vipiul
Vetsuwkop
Varcouve
Upajuctuj

Ulcunit

Nam

Wasilleg

m S

Puc. I13. 10. BriGopa 3anucu amns yaaneHus
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Monitor = City
& cy Name -
5 Customer Filter

7> Manufacturer

] Monitor Mc
Sales o
Dashboard "

Zewekse
Zadeunu
Wugfinsi
Nucuduc
jowvor
Varcouve
Ulcunit
Data deleted _— [ pelete |

Puc. I[13. 11. TaGnuia nocie yaajaeHus 3aucu

Jlns mepexona Ha APYryr CTPaHUIy HYKHO HA)KAaThb Ha HY)KHYIO BKIIAJIKYy B

aeBoM MeHto (puc. I13. 12).

-

i lCity
= Customer
Vol Vanufacturer
== Monitor]
Silisales
=[Dashboard

Puc. I13. 12. MeHnto nepexoaa



Monitor = Customer

City
EJ Customer Filter
Manufacturer
Monitor

Sales

Dashboard
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5. 3aKphITHE IPOTrPaAMMBI

Puc. I13. 13. Ctpanuna «Iloxynaremnu»

Jist 3aKpBITHS MPOrpaMMbl HY’KHO 3aKpbITh BKIIAJIKy Opay3epa caiTa.



