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Befoicovar ot eiuor o ovyypopéas avtic e epyooiog kol 0tl kdbe fonbeio v omoio eiyo yio tHv
TPOETOLUATIO. THS EIVOL TANPOS AVOYVWPIOUEV] KOL QVOPEPETOL aTny epyacio. Emions, éxw kxotoypayel
TG OMOLEG THYES OO TIC OTOIES EKOVO. YPHON OEOOUEVV, LOEMV, EIKOVWV KOI KEWEVOD, EITE OUTEG
ovapépovial axpifias eite mopoppaouéves. Emmléov, fefoiave OtL ovth N EpY0cio. TPOETOLUCTTHKE
OO EUEVA TPOCWTIKG, EIOIKG ¢ OmAwuotiky epyaocio, oto Tunuo Munyovikov [IAnpopopikng kou
Hiexmpovikav Zvotquotwv tov ALIIA.E.

H mapoboa epyacio amotelel mvevuortikn 1dtoxtnoio. tov  @orthty APpdun Xprotov mwov tHV
exkmovnoe/ov. 210 TAAIGI0 THG TOMTIKHG QVOIKTHG TPOGLOGHS, O GVUYYPOPENS/ONUIOVPYOS EKYMPEL aTO
Miebvég Hoavemotiuio g EALddog doeio ypRons 1ov OIKOIOUOTOS OVATOPOYOYHS, OAVELGUOD,
TOPOVOIAsNS OTO KOIVO KOl WHPLOKNG OLGYVONG THG EPYOTIOS O1eOvag, oc NASKTPOVIK LHOpY Kol 08
OTOLOONTOTE UEGO, VIO, OLOOKTIKODS KOI EPEVVHTIKODS OKOTOVS, GVeED avioildyuotos. H oavoikth
mpoofoon oto TANPES KelueEvo TG Epyacios, Oev onuaiver kol 010VONmOTE TPOTO TOPAYWDPHON
OIKAIWUATOV OLOVONTIKNG IOIOKTHOIAS TOV GUYYPAPEQ/ONUIOVPYOD, OVTE ETITPEMEL TV GVOTOPAYWYY,
OVAONUOTIELDTTN, QVILYPOPY, TOANOY, EUTOPIKY YPHOY, O1OVOUY, Ekdoar, uetapoptwon (downloading),
avaptyon (uploading), petdppoon, Tpomomoincy Ue 0TOIOVORTOTE TPOTO, TUNUOTIKG, 1§ TEPIANTTIKG. THG
EPYATIAG, XWPIS TH PHTH TPONYOVUEVN EYYPOPH TUVAIVETH TOD GUYYPAPER/ONUIOVPYOD.

H éykpion ¢ oumhopatikng epyaciog amd 1o Tunquo Mnyavikov [Tinpoeopikng kot Hiektpovikdv
Svomudtev Tov Atebvoic Tavemotnpiov g EAAGSOG, dev DTOSNAMVEL OTOPAITHTOG KoL ATOd0YN
TOV OTOYE®V TOV GLYYPAPEX, K LEPOVS Tov TuNpaTOC.



IIpoioyog

O A6yog yio Tov omoio eméieba va, 0KOAOLONG® AVTO TO GUYKEKPIUEVO EPYO GTOV KAADO TOV ALOVIKOD
gumopiov MTOV 1 AMOGYOANCT] LoV OO UIKPOG G€ OvTioTOro TEPPAAAOV AOY®D TV YOVIDOV HOV.
Kafdc ot amoinoelg peydiwvov €1ol dNpovpyndnke kot 1 aviykn Yo TV Yneomoinon tov
TPOIOVTIOV KOl TOV TOPUYYEADY. XTOY0G TNG MTVYIOKNG €ival vo eufabive TG YVOGES LoV GTNV
avamtuén evog daductvaxold cvotuatog Point of Sale (POS) ypnowonowwvtag Spring Boot xat
Vaadin Flow. Mg tv oAokAp®mon autod Tov £pyov, oToxeb® vo, a&lomotom Tig 0eE10TNTEG KOt TIG
YVOGEIS POV OV OMEKTNGO TPOSPATO YOl VO AVOTTOED O 1oYVPA KOl OTOTELEGUOTIKG GUGTHLLOTOL
v TN Propnyavia tng AOVIKNG xpnotponotmvtag to Spring Boot kot to Vaadin Flow.



Iepidnyn

2K0mOG QVTOV TOL €PYOL EIVOL O GYESIOGIOG KOL 1] EPOPUOYH GLGTAKOTOS dloyeiptong amobnkng Kot
noincenv (POS) vy po emyeipnon Aavikng. To odommua mpoopileton va PeAtidost v
OTOTELECULOATIKOTNTO KOl TNV akpifela Tov cuvailaydv dwyeipiong omobepdtov kol toincemv. H
EQUPUOYN TOPEXEL AEITOVPYIEG OTMG EI0QYMYN KOl LOPPOTOINGT TPOIOVIOV GE NAEKTPOVIKY LOPPT],
amofnkevon TEAATOV Kot TpounBevtdv Kot TEAOG, JEKTEPUIMON TAPAYYEAMDY GTO KUTAGTNUG Kot
onuovpyia avapopdv. H demagn ypnomn &xer oxedootel yioo va eivar ypryopn Kot €OKOAM
TpooPaciun pécw mpoypoppdtev tepmynong oto web. To cuotnpa dwyeipiong amobépatoc kot POS
avamTOyONKe YPNOYOTOIDOVTOS GOYYPOVEG TEYVOAOYieg OTtmg To Spring Boot, To Vaadin Flow ka1
Baon odedopévaov H2. XvvoAkd, to ovotnua Odlayeipiong omobéuatog kow POS mopéyer pio
OAOKANP®UEV ADON YO TIG EMYEPNOELS Y10 TOV EAEYYXO TOVL OMOBEUATOS TOVS, TIC TOANGELS KoL TN
Beitioon tng amdS061MG TOVG HEGHD AVAPOPDV.



«Design and implementation of an inventory and point of sale (POS)

management system»

Christos Avramis

Abstract

The purpose of this project is to design and implement a warehouse and sales management system
(POS) for a retail business. The system is intended to improve the efficiency and accuracy of inventory
and sales management transactions. The application provides functions such as the input and
formatting of products in electronic format, the storage of customers and suppliers, and finally, the
processing of orders in the store and the creation of reports. The user interface is designed to be fast
and easily accessible through web browsing programs. The inventory and POS management system
was developed using modern web technologies such as Spring Boot, Vaadin Flow, and the H2
database. Overall, the inventory and POS management system provides a comprehensive solution for
businesses to control their inventory, sales, and improve their performance through monitoring.



Evyoprotieg

®a Nfela vo gvyopiotiom tov emnifAénovta kanynt pov Baoiin Kootoylov, yio tnv kabodnynon
OV OV TPOGEPEPE KoL TO ¥POvo oL d1€0ece divovtdg pov ypnotues cuUPoLAES Kal 0dnyieg Yo TV
0AOKANP®ON TNG TTUYLKNG LoV gpyaciag. Xto id1o mAaiclo gvyvopoohvng, Ba n0eka va uyoploTiom
o0lovg tovg Kabnyntég tov Tunipe Mrnyovikov ITAnpoeopikig ko1 HAiektpovikdv XZvotnudtov tov
Aebvég TMavemomuiov g EALGd0G Yoo T ovuPfoin TOVg 6TV EMGTNUOVIKY KAl TEYVOAOYIKT OV
GLYKPOTNON GTA YPOVIC TNG Poitnong pov oto Tpnqua. Oeeiho eniong €va peydAo gvyoploT®d e OAOLG
exelvoug mov ouvéfaiav gite mpoakTikd dokpalovtag TV epoppoyn gite yoywd Pondoviog otnv
oloxApwon g epyociag pov. Télog, Eva HeyGAO €VYOPIOTHO GTOVG YOVEIS Pov Anuntpn kot EAévn
Yo TV vrooTPLEN TOVE, KAOMC KOl TOVG GLYYEVEIC KOl TOLG (IAOVG Yo TNV LTOGTNPIEN 6€ OAO TO
SLAGTNILO TV GTOVOMY LLOV.
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2VOTHIATO SLoYEIPLONG QOB KNG KOl TOANCEDV

Kepdiow 1o: Xvotipota dwoysipiong amodkng ko tmiAqoemv

1.1  Avaykn Kol TAEOVEKTIHOTA

Ytov kKAado Aavikng, M olayeipion amobepudtov kol 1 enefepyacio TV GUVOALAYOVY gival PBootkég
Aettovpyieg mov pmopet va givol apketd TPokANTKES Ywpig T KotdAAnAa epyoleia. TIpokeyévon va
eEopboroylotodv autéc ot Aettovpyiec kot va  peyliotomomBel 1 AmOTEAEGUATIKOTNTA, TOAAES
emyeipnoelg Pacifovtar oe cvotnuato dwayeipiong onueiov toinong (POS) ko anobepdrov. To
ocvotnuo POS eivar por epappoyn AOYIGHIKOD OV EMITPEMEL OTIS EMXEPNOEIS Vo eneepyalovTon
ocuvaAhayéc kot vo dtayepilovrol Tig TwAncels. Luvnbwg meptlappdvel Asttovpyieg 0T clpmon
YPOUU®TOD KAOJKA, NAEKTPOVIKN eneEepyacio mMANpoUOV Kot mopakorobinon amobéuatog. Me v
CVTOUOTOTTOIN O TOAADV OO TIS EPYACIEC TOV gUTAEKOVTOL otV emelepyacio TV TOANCE®Y, Eva
ovotnuo POS pmopeil va Pondnoet tic emyelpfioelc va e£0IKOVOUTIGOVY ¥PpOVO KOl VO, LELOGOVY TO.
ocpdipata. Opoimg, to cvotTiuata dwoyeiptong amobepdtov &xovv oyedlaoctel Yo va Bonbovv Tig
EMYEIPNOELS VO TAPOKOAoLOOUV Ta emineda TV anobepdtmv Tovg, Vo TapaKoAovBodv Tig KIVIGELS
TOV TPOTOVTOV Kal vo fEATIoTOTO00V TIg Tapayyehies kKot Tnv amodnkevon. Eva chotnua dayeipiong
amofepdtov umopel va Pondnoel Tig emMEPNOES VA, amoPOYOLV To 0ToBEUATe, VO PEIDCOVY T
andPAnTa ki va BerTidcouy TV kepdopopia.

Avtd 1o ovotnuate elvor amapoitnto epyoieion yoo Kabe emyeipnon Awovikng mov 0éAel va
EVOOKIUNOEL OTT ONUEPIVI] OVIAY®OVIOTIKY ayopd. Emevdvovtog oe éva cvomue POS kot droxeipiong
amofepdtov, ol emyepnoelg pmopovv vo efopBoroyicovv TIC MOVIKEG TOVG dpacTNPLOTNTEG, VO
BeATIO®GOVY TNV OTOTELECUATIKOTNTO KOt TV KEPOOPOPIa KOl VO TPOGPEPOVY KAAVTEPT EUTELPIN GTOV
eAdT. Mepikég amd TIg E101KEG OVAYKEG TOL KOADTTOVY QT TO, GLCTHUATO TEPIAAUPEVOLV:

Axp1png Ko o€ TpaypoTikd ¥povo dwuyeipion amobepdtov
ToyvtepN Kot IO ATOTELECUATIKY SLUOIKAGIN OAOKATPOGONG OyOPAC
Meiopévo oeaApato otnv TIHoAdYN o Kot TN dwyeipion anobepudtov

BeAtiopévn efuomnpétnon meAatdv pe KoAvtepn Otafecidtnto Tpoidvtev Kol ToyvTEPN
EKTANP®ON TOPAYYEMDV

Avoldcelg 6edoUEVOVY Kot ovaQopd, Y10, KOADTEPT) ANYN OTOPACE®Y Kol TPOPAEYELG
Evomoinon pe dAlo emyelpnpatiKd GUCTHUATO OTTMOG 1) AOYIGTIKT Kol 1] dtaelplon oxEcewv e
TOVG TEAATEC.

YuvorTikd, €vo, cvotnua dayeiptong POS kot amobéuatog eivar éva ovolaoTikd gpyoleio yio kaOe
emyeipnon Moviknig mov 0éAel va BEATIOOEL TNV ATOTEAEGLATIKOTNTA NG, TNV KEPOOPOPIo KAl TNV
eumeipio Tov meddt. Ta POS mpooeépovv mponyuéveg duvatdttes, OM®G avAALON O£d0UEV®V,
Oloeilplon oyEcEMV HE TEAATEG KOlL OLVATOTNTEG TOANCEOV G€ OAOVG TOVG TOMElG. AVTEG Ol
duvatdTNTEG UTOPOLY va PoNBNGOVV TIG EMYEIPNOELS VO TOPAUEIVOUY OVIOYOVICTIKEG GE VAL TOYEWDC
€EeMooOEVO TOTIO ALVIKNG KOl VO TPOCPEPOVY GTOVE TEANTEC L0l AmPOGKOMTY EUTELPIO AyOPDV GE
TOALG KavaALo Kot onpeio EmaQng.

Yuvomtikd, €vo cvotnua dayeiptong POS kot amoBépatog eivar éva ovolaotikd epyoleio yio kaOe
emyeipnon Mavikng mov 0€Ael va PEATIOOEL TNV OMOTELECUATIKOTNTO TNG, TNV KEPSOPOPID KOl TNV
gumelpia. Tov TEAATN. Me TNV OLTOHOTOTOINGN TMOAA®DY Omd TIC £PYOACIE TOL EUTAEKOVIOL GTNV
eneepyacio TOV TOACE®V Kot oTr Oloyeiplon Tov omoBEUOTOS, Ol EMYEIPNOEL UTOPOVY Vva
EMKEVTP®OOVV OTNV TTapoyn KAADTEPTG EUTMELPING OTOVG TEAATEG TOVG KOl VO TAPOUEIVOLV UTPOGTA
omd TOV OVTOYOVICUO.



Zypa 1: POS

1.2 Tlapoéporec EQappoyéc

Yrdpyouv moArd Swopopetikd cvotuate POS kot dwyeipiong amobepdtov dtabéoiua otnv ayopd
Kot amd T o SLdcn Lo glval To TOPAKATM:

Square

To Square eivar éva moAd yvwotd cvotnua POS mov mpoceépel pio GEPa AElTovpyldV Yo vo
BonOnoet Tig emyeipnoeig va dwoyelpilovral Tig dpactnptotnTég Toug TEptiapPavooy [13]:

Avemagég kot avayvdotng chip yia amodoyr TAnpoudv
[Mpocapuoocipoc mivakog epyoieimv yio mopokorlobnon mowincewv kot omofépatog o€
TPAYUATIKO YpOVO

e Epyoieio diayeipiong amofépatog yio v Topakolovdnon tov emmnédmv amofepdtov Kot
Aym edomoce®mV 0TaV Ta. aToLKEln EEOVTAOVVTAL

e Epyoieio Swyelpong melatewokov oyxéoswv (CRM) 7y v mapaxoiovbnon twv
TANPOPOPIDOV TEAATOV KO TOV 1GTOPLKOD yopmdV

o Epyaieio dwayeipiong mpoypoupdtov emPpafevonc ywo ) dnuovpyio Ko ™ doyeipion
Tpoypoppdtev empPpafevong

e H Square mpocépel emiong o Gepd amd mTPOcheTo Kol EVOOUATMOOEIS, OTMG dlayeipion
uic0odociag, HAPKETIVYK TAEKTPOVIKOD TOYLOPOUEIOL KOl EVOMUATOOT MAEKTPOVIKOD
gumopiov, Yo va Pondioel TG EmMYEPNCELS VO TPOCSUPUOGOLV TO GUGTNUOE TOVG OTIC
GUYKEKPUYLEVEG OVALYKES TOVC.



2VOTHIATO SLoYEIPLONG QOB KNG KOl TOANCEDV

[=) Square

yqua 2: Logo POS Square
Lightspeed

To Lightspeed eivail éva cvotnua dwyeipiong amobepdtov POS kot amobépatog mov Paciletor o
cloud, oyedoopévo vy emyepnoelg Aovikng. Mepikd amd T0 PUCIKA YOPOKTNPIGTIKE TOV
nepropfavoouv]14]:

[Ipocappodcipoc katdAoyog Tpoidovimy yia Slayeipion amofERNTOS Kol TOANGEDV
Epyodeia diayeipiong mopoayyeMdv yio TNV TopakoAoVONon mopayyeAdy Kot T dlayeipion
TOV ETIKOWVOVIDV LLE TOVG TEAATES

o Avtopatomompéva gpyaieion ayopmdv yia T dloygipion Tov emmédov amofepdtov Kol Tnv
aVaTANP®OT] TOV 0mobEpnaTog

e Epyoieio diayeipiong TeAaTdV Yo TpaKOAOVON O™ 1GTOPIKOV 0yopdV Kot O1povpyio Tpoeit
TEAUTAOV

e Epyoieio Analytics yio v mopakoAovdnon 0edopévov TOANcE®Y Kol amofépatog, kabmg
Kot omddoong epyalopévev

e To Lightspeed mpoopéper emiong o o€pd amd mPOGOETO Kol EVOOUATMOGCELS, OTMG
EVOOUATOON MAEKTPOVIKOD €UTOPiov, KpATnorn paviefod kol Olayeiplon TPOyPOUUAT®OV
aQocimong, Yo va fonBnocet Tig ETYEPNCEIS VO TPOGAPLOGOVY TEPALTEP® TO GVUGTN LA TOVC.

@ lightspeed

yqua 3: Logo POS Lightspeed



Vend

To Vend eivon éva cvotua dwoyeiptong amobepdtov kor POS mov Baciletan o€ cloud, oyediacpévo

Yo LIKPEG Kol LECHiES EMLYEPNOELS. Mepikd amd o factKA YOpaKINPIoTIKA TOL TepiAapfdavouv|12]:

[Mpocappociun 006vn Tapeiov Yo amodoyn TANPOUOVY Kol O10YEIPIoT) TOANGEDY

Epyakeion drayeipiong amobépatog yio tnv mopakorobbnon tov emmédwv omobepdtov, ™
AyM €00TOUCEMV Kot TN SLO(EIPLOT] EVIOADV OyOpag

Epyaieia dwoyeipiong mehatdv yio TV Topokolovdnon dedouévav TEAATOV KOl 1GTOPIKOD
ayopov

Epyokeio. Analytics yu v mopokolobnon tov TOAGEOV, TOL OT0OEUATOC Kol TMV
dedopévarv amddoonc twv epyalopévav

[Ipdcbeto Kot EVOOUATMOGCELG Yo OloyEiploN TPOYPOUUATOV APOGIOONG, EVOOUATMOON
NAEKTPOVIKOD gUTOPion Kot TOAAG GAAQ

Extog and avtég Tic duvatotreg, to Vend mpoceépet emiong duvatdtnTes droyeipiong ToAhdv
KOTAOTNUATOV, ETTPETOVTIOS OTIS EMYEIPNOELS va dwayelpilovron ta dedopéva amofépatog Kot
TOMOGCEDV 6€ TOAAEG ToTobEeGiES.

Yynpa 4: Logo POS Vend

SUVOMK(, GUTA TO, GLGTHLOTA TPOCPEPOLY I GEPA amd Aettovpyieg mov Ponbodv Tic emtyelpnoelg

va dwyepilovtar TIg SpacTNPLOTNTES TOVG MO OMOTEAECUOTIKG, OO TNV ENEEEPYUGIO TANPOUDY KOl
T dweiplon amoBépatog émg ™ Slayeipton oy€oemv He Tovg TeEAdTES Kot T avaAlvTiKd oTotyeia. Ot

emyelpnoelg o wpémel vo eEETAGOVY TPOGEKTIKG TIG GLUYKEKPIUEVEG OVAYKEG TOVG KOl VO EMAEEOLV
£va GUOTNLO TTOL PTOopEl va, KaAOWEL KAADTEPA OVTEG TIC AVAYKES.
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1.3 Productive Manager

To Productive Manager eivatr évo cOotuo dtaxeipiong amodnKnNg Kol TOAMGEDY TOL TAPEXEL Lo
OAOKANP®UEVN ADOT| OTIG EMYEPNOELS Y10, TN OlaXEiplon TOv amoBEUATOS KOl TOV TOANGEDY TOVG. 1€
oLYKPLOoN pe GAAD CUGTHLOTA, TPOCPEPEL TOAAA PaciKd YopoKTNPIoTIKAE OV TO EEYmpilovv:

duukd mpog tov ypnotn oemaen: To Productive Manager diafétel éva ypiyopo kol gokoAa
wpooPacipo mepPdAlov ypNoTn ©oT0 Omoio Umopeite Vo €xete TPOGPOoT UECH TPOYPUUUATOV
mepmynong oto web. Avtd O16VKOAVVEL TOVG OlOYEIPIOTEG VO TAOTYOUVTOL Kot va yeipilovron
OTOTELEGLOTIKA TO GUGTILLOL.

Awyeipion amofépatog: To cOOTNUO XPNOIUOTOIEL GUYYPOVEG TEXVOAOYIES 16TOV OT™G TO Spring Boot
kot to Vaadin Flow yw va mopéyel dvvatdtnteg dtayeipiong amobépotoc Omme elcaymyn Kot
LOPQOTOINGN TPOIOVI®MV G€ MAEKTPOVIKN HOPON, OmoBNKELOT TEAAT®V Kol TPOUNBELTOV Kol
dnpovpyia avapopmv. To cvomnua mapéyer emiong mapakoAovdNon o€ TPAyHATIKO YPOVO TV
eMmESV omobepdTOV Yo va fonBNoEL TIC EMYEPNOELS VO OTOPVYOLV TO OTOOEUATA KOl VO LELDGOLV
T omOPANTA.

Awyeipion toinoemv: To cvomue POS tov Productive Manager éyet oyediaotel yio va fedtimvel tnv
OTOTELECLLOATIKOTNTO Kot TNV aKpifeia Tov cuvoriaymv dwyeiplong toincewv. Iapéyel Aeitovpyieg
omwg emeepyacio TUPAYYEM®DY GTO KOTAGTNUO Kot dnpiovpyio avagopdv. Me avtd 10 60T, Ot
EMYEIPNOELS UTOPOVY EVKOAQ VO TOPAKOAOLOOVV TIG TOANGEIS TOLG KAl VO TOPAkOoAOLOOVY TNV
omdd0GT TOVG LE TNV TAPOOO TOV YPOVOUL.

Yvvolkd, Tto Productive Manager mpooQépel OTIC EMXEIPNOELS O OAOKANP®UEVY] Kot
OTOTELECUATIKN ADOT Yo TN dwyeipiorn amobepdtov Kol ToAncemv. Me T QUMK TPOg ToV YPNoTN
OlEMOPN KAl TIC TPONYUEVES SVVATOTNTEG, Ol EMYEPNOELS UTOPOVV VO BEATIOGOVLV TNV amdO0CT TOVG
KOl VO LEYIGTOTOMGOVV TA, KEPOT) TOVG.

<

Productive Manager

yquoe 5: Logo Epappoyng Productive Manager
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2.1 To backend

2T0V KOGUO TOV VITOAOYIoTMV, To "backend" avapépetal og 0m0100MTTOTE UEPOG EVOG 1IGTOTOTOV 1] EVOG
TPOYPALUATOG AOYIGUIKOD TTOV Ol ¥PNOTESG 0V PAEMOLV. XT1V 0pOAOYiN TPOYPAULATICHOD, TO backend
glvar 10 "emimedo mpocPaong dedopévav”. Ot TePlocdTEPOL GUYYPOVOL 16THTONOL Elval SLVOLLKOL,
TPAYUO TTOL GTUOIVEL OTL TO TEPLEYOUEVO TNG 10TOGEAIOG dMpovpyeitan ev Kivioel. Mia duvoutkn
ceMOO TTEPLEYEL Eval 1 TIEPLOGCOTEPO, GEVAPLL TOV EKTEAOVVTIOL GTOV Ol0KOUIOTH wWeb kdbe @opd mov
yivetal podcPaocr ot ceAida. AVTA TO GEVAPLO SNUIOLPYOVV TO TTEPLEXOUEVO TNG GEMOAG, TO Omoio
OTOCTEAAETOL GTO TPOYPAULE TEPMYNONG 16T00 Tov Ypfotr. Ola 6ca cvuPaivovv mpv amd v
EUPAVION TNG GEAISOG GE £va TPOYPALLLO TTEPTYTONG OTOV glvar péPog Tov backend.

2.2 TMopoaodciypato backend diepyaocrov:

eneEepyacio evOg E1GEPYOUEVOD AITHHOTOC IGTOGEAIONG
ektéleon evog oevapiov (JAVA, ASP, JSP, k.Aw.) yio T dnpovpyioc HTML
npocPoon o€ dedouéva, Ommg €va Gpbpo, amd pio Pdon OedouEvev YPNCULOTOIDOVTOGC
gpotuata SQL
e amobnkevon N evnUEP®ON €YYPAPAOV GE pia Pdor dedopévav
YEPIOUOG LETAPOPTDOCEDV Kl ANYEMV apYEI®V

Ol 10 mopomdve mopadetypata eivoar diepyacieg Tov backend mov ektelovvionl GTOV S10KOMGTNH
otov. o v epydoto oto backend 1 vAomoinon eywve pue v YA®coco tpoypappaticpon Java mov Oa
avoAvOel TopaKdTo.

2.3 Ewayoy ot Java

H Java givor pia yYAOGoo TPOYPOLUATIGHOD YEVIKNG XPNONS VYNAOD EMUTESOV, PUACIGUEVN O KAAGELS
KO OVTIKEIUEVA, GYESIAGUEVT Y10l VAL £XEL LIKPOTEPEG EEAPTNOELG VAOTOINOTG OOTE VoL UTOPEL vaL TPEYEL
0€ OTO10ONTOTE AELTOVPYIKO cvotnua. Eivat ypiRyopn, aceaing kot a&idmiotn kabdg yproyLonoteiton
EVPEMG YO TNV aVATTLEN EQPUPUOYDY GE QOPNTOVG VTOAOYIOTEG, KEVTPO, OESOUEV®V, KOVGOAEG
TOLVIOLDV, ETICTNHOVIKOVS DTEPVTOAOYIOTES, Kol Kvntd TNAEQmva.[1]

2.4 Muwpn ava@opad oty oTopia TG Java

H yAdooa Java apyucd ovopalotav OAK kot avamtiydnke yio To XEPICUO POPNTOV GUCKEVAOV KoL
UTOKMOKOTOMTAOV MGTOGO NTAV M TEPAcTIo amotvyio. To 1995, n Sun dAraée to dvoua oe "Java"
KOl TPOTOTOINCE T YADGGO Y10, VO ETOPEANOEL 0O TNV OVATTUGGOUEVT] ETXLYEIPTOT AVATTUENC WWW.

2.5 Kipuw yopoxtnpietikd g Java

Eivol o amd Tig mo e0ypnoTteC YAMOGES TPOYPAUUATICUOD Yo ekpadnon. Aveldptnrn and tnv
TAOTEOPUO LLE OTOTEAEGUO, TO TPOYPAUUOTA TTOV EYoVV avormtuydel e éva unydvnuo vo uropodv va
EKTEAECTOVV ©€ £€va, GAAo unydvnua. Exet oxediootel yuoo ) onpovpyio OVIIKEWEVOGTPOPDV
epappoyov. Eivor po yAdoco moAlamidv vnudtov pe ovtopotn owyeipon pvApng. Téhoc,
OLEVKOAVVEL TOV KOTOVEUNUEVO VTOAOYIGUO.
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2.6 EocoTtepuki) dopn TS YAOGGOS TPOYPUURATIGHOV Java

Java Development Kit

Java Runtime Environment (JRE)

Java Virtual
Machine Library Dev
(JVM) ¥ | classes’ | tools

Zyue 6: Aopn 'Adooag Java

‘Evag Tpoypappatiotig ypaesl Eva mpoypouUe GE [0, YAMGGO OVOyVAGIUN amd Tov dvOpmmo mov
ovopaletron Inyaiog Kddwoag. Qotoéco, 1 CPU 1 ta Chips dev Katavoovv TOV @Nyaio KMOKO 7oL

glvar ypoppévog og mnyaiog kKmdikog. Ot VTOAOYIGTEG 1 Ta TO KataAafaivouy pHovo éva mpayud, To

omoio ovoudletor YAwooo 1 K®OKOG UNYovig. Avtol ot K@dKol pnyavmv ekTeElobVTal 68 EMImEdO

CPU «xo givon drapopeticoi ava povtého CPU. Enopévag, Oa yperaldtov va aoyoindet kot pe yio tov

KOO TOL pnyaviatog pall [LE TOV TPOYPOUUOTIGIO TOV TNYAI0V KMSKAL.

H Java mpoopépel 1o mopokdtom epyoieio TOV OTAAAGGGOVY TOV TPOYPOLLUATIOTT] OO TO TOPUTAVED
TpoPAnua [15]:

To Java Development kit (JDK) 1o omoio givar éva mepipdilov avdmtuéng Aoyiopkod mTov
YPNOLOTOLEITOL Yo TN dnpiovpyia LiKpoepaproydv kot epapuoymv Java. To JDK PonBdet
OTN KOOWOTOWOT Kol TNV ekTéleot mpoypoupdtov Java. Eivar duvatq m eykatdotaon
neplocdTeEpV antd pia exddoewv JDK otov 1010 vrohoyiot) kat vrootnpiletor oe Windows,
macOS, Solaris ko Linux. Ot kbprot Aoyot yio ) xprion tov JDK eivar 611 mepiéyet epyoieio
OV amotTovVTOL Yot T ovvtaén mpoypappdtov Java kot to JRE yw v ektéheon tovg.
Emiong, meplopPdver évav HETOYA®TTION, £vav OMTOCGQPUAUATOOT Kol €VO TPOYPOLLLO
exkivnong epappoy®dv. O HETAYAWDTTIOTNG UETATPETEL TOV KOJIKO 7OV €ival YPopUUEVOS o
Java oe kdowa byte. O ekkivntig epappoydv avoiyel éva JRE, goptodvel v amapaitntn
KAdom kot ekterel TV KOpra péBodo .

To Java Virtual Machine (JVM) to omotwo eivar pépog tov tov Java Run Environment (JRE)
KOl OTOTEAEITOL OTO Lo, UYOvVY] TTOV TOPEYEL VAL EKOVIKO TEPPAAAOV Y10 TNV EKTEAEGT TOL
kddwa Java M tov epoppoydv. Emiong, evd oe dAleg YAOOOES TPOYPOUUOATIGUOV, O
LETAYA@TTIOTNG TOPAYEL KOOUKA UNYOVIG Y10 £VOL CUYKEKPIUEVO GUOTNHO O UETOYAWTTIOTNS
g Java mapdyel kd@dwka yio. o (JVM). Me avtév 1o 1pomo 10 JVM mapéyet Evav avelaptnro
amd mhoTEOpua Tpdémo extélecong mnyaiov kddwka Java. EmumAéov, Swobétel moAvdpOueg
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Biprodnkeg, epyodeia Ko évav eowtepikd petayiwttiot JIT (Just-in-Time) mov petatpénel
TOV TNYoio KOSIKA G€ YADGGO LUNYOVAG YOUNAOD EMUTESOVL EMTLYYAVOVTAG TNV O YPNYOPN
EKTEAEGT] TOV TTPOYPAULOTOG.

e To Java Runtime Environment (JRE) to omoio &ivar givor éva Koppdtt Aoyiopikod mov £xet
oyedlotel Yo vo Tpéyel To mpoypappata Java. Ilepiéyetl povo ta avoykaio epyaiela yio tnv
EKTELEDT] TNG £QUPLOYNG OTT®G Tt PipAobnkeg KAdoe®V, TNV KAAON TOL POopTOTA Kot To JVM.
To omoio &ivor apKETA YPNOYO YioL TNV YPNON Kol EKTEAECT] TOV EQUPUOYDV GTO GTASIO TNG
TOPAYOYNG.

2.7 MNog napapéver n Java aveEdpTTn TOL AELTOVPYIKOV;

Java source
code

, Java Java Runtime Environment
Java Compiler : e
{JAVAC) Developm (JRE)
ent d
Kit[JDK) Java Byte Code

Just-in-time

{JIT) compiler

Java Virtual Machine

k Hardware platform J

Yynpa 7: Java compilation

O petayrwttiot|g g Java dev mopdyel €yyevn eKTEAEGILO KMOOUKO Y10 IO CUYKEKPIUEVT] UI(OVT].
Avtifeta, n mopdyel pio povadikn popen mov ovopdaletat bytecode kot ekTEAEITOL GOUPOVA LE TOVG
Kavoveg mov opilovTol otV TPodaypapn TG EIKOVIKNG unyovig. Emouévac, n Java ivar pio yAdwoca
avelaptrn and mAateopua. O Bytecode eivar katavontog oe onotodnmote JVM eykatestuévo og
OTOLOONTTOTE AELTOVPYIKO GUGTNA TO 0010 £XEL OC OMOTEAEGHA O TNYOI0G KOJIKAG TNG java vo Umopel
va eKTELEGTEL 6 OA TAL AELTOVPYIKA cvoTrpaTa. [1]

2.8 OOP Java XopoKTproTiKa Y10 TNV 6OVTOEN TOV TY0iov KOOIKA

® AvTiKEipeva Kol KAAGELS
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Muw ovtotnTo. Tov €YEl KOTAGTOGN KOl GUUTEPIPOPA €ival YVOOT O OVTIKEILEVO, T.Y.
KapEKAQ, TOONAOTO, LOPKAOOPOG, GTVAD, TpamE(L, avtokivito K.AT. Mmopel va gival puotko 1
Aoyko (omtd wor adro). ‘Eva aviikeipevo amoteleital amd Tpict YOPOKINPIOTIKA, TNV
KOTAGTAOT], TNV GUUTEPUPOPA KOl TV TaVTOTNTO. H KOTAGTOON OVIITPOoOTEVEL TO SEGOUEVA
evoc avtikelévov. H ouumepupopd avtimpocmmedel TV AEITOVPYIKOTNTO EVOC AVTIKEUEVOL
OTmG Tapodeiypatoc yopn kv por ayopd M miveo vepd. H tontdmTa TOL 0VTIKEUEVOL
cuvnBmg vAomoleitol PEG® €VOG LOVOSIKOV OvVOYVOPLOTIKOD Kot TNg dev givol opati otov
eEotepkd ypnot. Qotdc0, ypnoylonoleitol eocwtepikd and 10 JIVM woté va avayvepilet
KkGOe avtikeipevo povadikd. o mopddetypa, to oTVAd gival Eva avTIKEIPEVO, TO OVOUE TOV
glvai bic, To ypdpa etvor Aevko, YVOOTO (¢ KATAGTAGCT] TOV KOl ¥PNGLLOTOLEITAL Y1 T YPAQT,
apa n ypooen givor  copmeprpopd tov. ‘Eva avtikeipevo givar g vAomoinon pog KAGonG.
Mo kAdon elvar €va TpdTLTO N GYESIAYPOAUIO OO TO OTOI0 OMUOVPYOVVTOL OVTIKEIUEVAL.
Apa, évo avtikeipevo givol n Tapovoio pog kKAdone. [evikotepa pia kKAdon givar 1 teptypoen
LG OHAdOG OVTIKEWWEV®V 7oL €Y0UV KOWEG 1010TNTeg Kot Asttovpyies. Ilepiéyel media,
peBdd0VE, KATACKEVAGTEG, UTAOK EVIOA®V KOl ELPOAEVUEVES KAUGELS KO OLETAPES.

EvOvidxkmon

H mpaxtikny g dwothpnong WioTikny tediowv o€ pog KAAoT, Kol 6T GLVEXELD 1 TOpOoYN
mpocPacng oe ovtd ta medla péom Onuociov ueBddwv. H evBuddkwon etvar éva
TPOCTOTELTIKO PPAYLLA TTOV JATNPEL TOL OESOUEVE KOl TOV KMOIKA OCQUAN LEGO OTNV 1010 TNV
KAdon. Me ovtév Ttov TpOTO, UTOPOVUE VO ETOVOYPTOLLOTOCOVUE OVTIKEIUEVH OT®C
otoyeio kddwa M petafAntég ympic va emrpéyovpe v avolkti npdcsfocn ota dedouéva
LG KAAoNG 68 OAO TO GUGTNLLO.

Kinpovopkétnro

‘Eva edwd yopoktnpiotikd tov Avtikeiuevootpapovg [poypapuoticpod oty Java, 1
KANPOVOUIKOTNTO, EMITPEMEL OTOVG TPOYPULUATIOTEG VO ONUIOVPYOVV VEEG KAAGELS TOV
popalovial opiopéve. omd To YOPOKTNPIOTIKE TV LTapYovc®v kidoewv. H ypron tng
KANPOVOLIKOTNTOG EMTPETEL VAL fAGIGTOVUE GE TPOTYOVLEVT EPYOTIO KOl VO TNV EXEKTEIVOVE
YOPIG TG EMAVAANYN KDOKA.

MoAivpoppropdc

Emutpénel otoug mPOypOUUOTIOTEG VO YpMolLotolovy v 0w AEEn yuoo vo onuaivouv
SLOPOPETIKG TPAYUOTO G JAPOPETIKA TTEPIPariovia. Mo poper moALUOPEIGHOD glvar M
VIEPPOPTMOT LEBOIOV OOV 0 1010¢ 0 KMAKAG eKTEAEL OlapopeTIKEG evEpyetec. H GAAN popon
glvar  mopdakapyn peBddov 6mov o TOHTMOG KAl 0 OPOUOC TOV TOPEYOUEVOV UETUPANTOV
EKTEAOVV SLOPOPETIKEG EVEPYELEC.

A@aipeon

H ypfion amAdv mpaypdtov yio v avoropdotacn tng moilvmiokotntog. o mopdaderypo
yvopilovpe Thg va avolyovpe TV TNAEOpACT, dALd dev ypetaleton va EEpovpe Tmg Aettovpyel
v va v avoifovpe. Ty Java, n agaipeon onuaivel 0Tl AmAd TPAYUOTO OTMS AVTIKEILEVQ,
KAAGES KOl HETAPANTEC AVIUTPOCMTELOVY TIO TOAVTAOKOVS VTOKEIILEVOLS KMOIKEC KoL
dedopéva. Avtd eivar emiong oNUAVTIKO YOt EMITPETEL VO ATTOPEVYETE 1) EMAVAANYT TNG 100G
gpyaoiog mOALEG OpEC.



2.9 Spring

2.9.1 Tueivor o Spring

To Spring Framework mapéyet £éva. 0OAOKANP®UEVO HOVTELO TPOYPULUUOATIGUOD KOl SLOUUOPPOOTS Yol
ovyypoveg epapuoyéc mov Pacilovtar oe Java, og kKaBe €idovg mAatedpua oviantuéng. ‘Eva facikd
otoyeio Tov Spring givar 1 vrootTpiEn vrodoung oe eminedo epappoydv: To Spring eotialel otnv
€0KOAN €YKOTAOTOON Kol Ol0GUVOEST TOV EQOPUOYADV, £TCL MOTE Ol OUAdES va UTopohV Vva
EMKEVTP®OOVY GTNV EMYEPNUATIKT] AOYIKY) GE €MIMESO EPAPUOYNG, YMPIC TEPITTOVNG OEGUOVEC UE
ovykekpyéva mepiaiiovto avantuénc. Kokhopdpnoe tov Iovvio tov 2003 and tov Rod Johnson pe
v adeta Apache 2.0, o Spring Framework otio&eveitan amd to SourceForge. [2]

2.9.2 Twri Spring éywe 1 emAoyn Tov Spring

Ot epoppoyég Java pumopodv vo yivouv moAOTAOKEG Kot Vo, KATAANEOLY e apKETA cOVOETO GTOoLYKE D,
Xovleta otoryeio elvar avtd mov eEaptdVTaL Amd TO VRTOKEIEVO AEITOLPYIKO GUGTNUO YO TNV TIC
W0 TéS Toug. o mapdderypo n dtouovvdeon oty Pdon dedopévav 1 VAOTOINGT €VOC SLOKOMGTN
10T0ceAd®V d1adiktvov. o avtd to Spring Bempeital Eva aoPOAEG, YOUNAOD KOGTOVS Kol EVEAIKTO
mlaiclo. Beltidvel v amoteAeopOTIKOTNTO KOOIKOTOINONG KOl HEWDVEL TOV GUVOAMKO YpOVO
OVATTTUENG EQOPUOYDV €NELDN €lval EAOPPV KOl OTOTEAEGLATIKO GTY| YPNON TOP®OV GLOTHLOTOS KoL
€xel apkeTd peydin vrootpiEn. Emmiéov, vmapyet apketd peydro d100éc10 vAKO Yo ekpdonon Kot
enilvon mpoPfAnudtov katd v avamtuén. [paktikd, to Spring dayepiletorl v vwodoun, GCTE Ot
TPOYPOUUOATIOTEG VO LTOPOVV VO EMKEVTP®OOVY GTNV EQAPUOYN.

2.9.3 Boaowd yopoktnpretikd tov Spring Framework
e Inversion of Control container

To Inversion of Control container eivar o wupfvag Tov Spring O6TOV TO AVTIKEIUEVO
dnuovpyodvTal, cvvdéoviar petald Tovg, Olapopeodvovtal Kot dwyepilovral o OAn ™
dapkelor Tov KkVKAovL (oN¢ Ttovg. Xpnowomotelt to dependency injection 1M ta potifa
avalimong e&dpnong yo va mopéxel TNV avapopd Tov eTBVUNTOD OVTIKELLEVOL KATA TN
duapkelo Tov ypovov ektédeonc. To Spring mapéyel maxéto, org.springframework.beans kot
org.springframework.context mov pmopovv va ypnoionomBody yio T SIEVKOAVVGEN CVTMV
TV Aertovpylmv. To kovtévep avayvopilel 101K KOOIKHO GYOAELNGLLMOVY TOV OTALTEITOL Y10 TN
dweipion g SWUOPE®ONG.  AVTOG O KOOKOG TOPEYETOL ONO  TO  TOKETA
org.springframework.beans ko1 org.springframework.context mov  pmopodv  va
APNOOTOIN OOV Y10 TN SIEVKOAVVGT] AVTMV TMOV AELTOVPYIDV.

o Ymootpi&n yo Aspect Oriented Tpoypopupatiopnd

O Aspect Oriented TpOYpOUUATIGUOC GTOYEVEL GTNV TOPOYT UEYOADTEPTG AELTOVPYIKOTITOG
OTIG EPYOOCIES, Ol OTOLEC Elval AEITOVPYIEG OV EKTEIVOVTAL GE OAOKANPT TNV EQUPLOYN, OTWG
KaTaympnor opyeiowv evepyeldv, Slatnpnor Oedopévev GE TPOoWOPIV UviAuUN, Olayeipion
ocuvolay®v kol avBeviikomoinorn. EmumAéov, ocouminpdvel TOV  OVTIKEWLEVOGTPOON
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TPOYPOUUATIOUO TOPEYOVTOS EVOAV SLUPOPETIKO TPOTO OOUNG TOV TPOYPOUUATOS, G avTifeon
pe  oour tov OOP mov PBacileton oe khdoec. H Asttovpyia Tov Eekvaetl pe v Onimon
evog Aspect kot Tig pefddovg mov Ba givar vmevbuvo va dwyepiletar. Zvvnbwg TPoToH
exteheotel 1 nEB0SOG T0 Aspect evepyomoleiTal Kol EKTEAEL TIG KOTAAANAEG EVEPYELES KL GTNV
GULVEYELN EMITPENEL N Ol 6TV 1EBOJO va cuveyicel v ektédeon . o mapdderypa oty
oVOEVTIKOTOINGN TIGTOMOlEL OTL O YPNOTNG €ivol oLVOEdEUEVOG Kol €XEL TO KATAAANAQ
SIKOLMUOTO Y10, VO GUVEYICEL [l EVEPYELDL AALOYNG 1] TPOPOANG dESOUEV@V.

[Mhaiclo TpdcPacng dedopEvmv

To {Atnua g emkotveviag pe v Paon dedopévav sivar éva amd o Kowd TPpoPARUATO TOV
avTETOTILOVY 01 TPOYPAUUATIOTEG KATA TV avamTuén epappoydv. To Spring amlomoel
dwdkacio emkovoviog g Pdong dedoUEVOV TAPEXOVTOS AUEST VTOGTHPIEN HE OMUOPIAN
mhaiola TpocPaong dedouévev oe Java, dnwg to JDBC, to Hibernate, kot to Java Persistence
API (JPA). EmumAéov, mpocpépel Asttovpyieg Ommg otayeipion moOpwv, XEPoUOg eEalpEcewv
Kot ovadimAwon mopmv yw. OAc ta vrmootnpilopeva mhaicwo mpoOcPacng dedopévav,
OTAOTOIMVTOG TEPOITEPM T1) OladIKAGio AVATTVENG.

[Mhaicto dlaygiptong cuvoriaymv

To Spring TPoGPEPEL EVAY UNYOVIGHO Y10l TOV EMITPETEL GTOVG TPOYPUUUOTIOTES VO EPYAGTOVV
LE TOMIKEG, TOyKOoUlEG kot €vOeteg ouvaAlayég, Tnv amobfkevon NG KATAoTOoNG TOV
dedopévav o€ ddpopa onueion Kol TNV ATAOTOMMEVN Sl Elplon GUVOAAAYDV e OAN TNV
epopuoyn. To IThaicio mpdoPaocng Ocdopévev evoopatmveral dueco pe to ITAaiclo
dweilplong oLvOAAOYDV HE VTOCTAPEN Y0 OVIOAAOYY] HUNVOUOTOV KOTAGTOCNG TMOV
OedoUEVOV Kol TPOCOPWY  omoBNKeLOT. AVTO EMITIPENMEL OTOVG TPOYPOLUUATIOTEG VOl
OMNUIOVPYOVV GUOTHUATO GUVOALAYDV TAODGLO GE YOPAKTNPLOTIKA TOV EKTEIVOVTOL GE OAEG TIC
eQopuoYEC yopic va eEaptmvror and Java Transaction API.

Yrootipi&n ywo apytrektovikn MVC

To Spring MVC enupénel oTtOUG TPOYPOUUOTIOTEG VO ONUIOVPYODV  EQAPUOYES
APNOWOTOIOVTOC TO OINUoeAég potipo MVC. To MVC eivar éva mhaiclo Poaciouévo oe
OITLOTO IOV EMTPEMEL GTOVG TPOYPOLUUATIOTEG VO ONUIOVPYOVV EUKOAO TPOGOUPUOGIEVES
epappoyéc. To Paowd ovotatikd tov Spring MVC egivor 1 kAdon DispatcherServlet mov
yewpiletar a1TRUATA YPNOTOV Kol OTN GLVEXEW To TPOowDel 6TOV CMOTO €AeyKT. AVTO
EMUTPEMEL OTOV EAEYKTN VO EMe&ePYaOTEL TO OiTNUO, VO ONUIOVPYNGEL TO HOVIEAO KOl OTN
GUVEYELDL VO, TTOPEYEL TIG TANPOPOPIES GTOV TEMKO PN OTN LEC® L1aG KOBoplopévng Tpofornc.
Spring web service

To Spring Web Service mapéyel évav PeATicTOmOMUEVO TPOTO dNUovpyiog Kol dtoeiplong
TEMKOV onueiov vimpeciag oty epappoyn. Ilpoceépetl po molveninedn mpocéyyion mov
umopel va SloyelptoTel ypNoILOTOIdOVTAG TNV Lopen dedopévov XML 1 JSON ko pmopet va

ypnowomonfel yio TV mwOPOYN OVIIGTOIYIONG YO GITAHUATO 10TOV GE VO GUYKEKPUUEVO
OVTIKEIEVO.
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2.9.4 H apyrrektoviki) Tov Spring
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Zynpa 8: Spring Framework Runtime

To TapamAVE® SLAYPOUU OVTITPOCOTEVEL TA PAGIKA GTOLYELN TNE UPYLITEKTOVIKNG TOL Spring.

To Core Container mepiéyet Tig OepeMDOES EVOTNTEG TOVL AMOTELOVY TOV KOPUO TOL Spring.

o To Core mov &ival 0 TLPNVOC TOL TANLGIOL KOl TPOCPEPEL TIG SOLVATOTNTEG OTMC TO inversion
of control kot To dependency injection.

e To Beans mov mapéyst to Beanfactory, to omoio eivon o e&ghypévn epoapuoyn tov
EPYOCTAGLOKOD HOTIPOV TPOYPUUUATIGUOV.

e To Context 10 omoio Paciletar oto TupNva Kot ota Beans kot mapéyet éva péco yuo tpdoPaon
oe kabopiopéva ovtikeipeva. H dwiemaen ApplicationContext givar 1o Pacikd pépog g
Aettovpykng povadog Context kot o Spring wap€yel VTooTHPIEN Yo GAANAETIOPAGELS TPiTOV,
OT®G 1) TPOSMOPIVY ATOONKEVOT|, 1] ATOGTOA] OAANAOYPUPIOG KOt O1 UNYOVEG TPOTOTWV.

e To Expression Language mov emTpénel 6TOVG TPOYPOUUUATIOTES VO, XPTGLLOTOLOVV T1) YADCOH
éxppacng Tov Spring Yoo vo. 0AANAETIOPACOVY UE TO OVTIKEWWMEVOVL KATO TN OldpKeLd
eKTENEOT|G.

To Data access/integration meptAapavel TG LOVASEG TTOL YPNCULOTOLOVVTAL YIOL TO YEPIGHO TNG
TPOGPOoNG dEOOUEVAOV KO TNG EMEEEPYATIOG GUVOAAAYDV GE L0 EPAPHOYN.
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To JDBC mopéyet éva emimedo o@aipeong mov €EQAEIPEL TNV avVAYKN OlOY®PIGHOL 1TNG
kwdkomoinong SQL kat Tov kmdike JAVA dtav acyolobpaote pe facelg dedopuévav.

To ORM eivar éva emimedo oloxkAnpwong vy OMUOPIAElC ovTikeuevooyeotakd API
yaptoypaenong facewv dedopuévav 0mmg 1o JPA kot to Hibernate.

To OXM cegivor 10 emimedo oa@aipeong mov LROoTNPIlel €QOUPUOYEG  OVTIOTOIYIONG
avtikepévov/ XML ormg JAXB kot XStream.

To JMS &ivor n Aettovpyikn povdda Java Messaging Service mov dnpovpyet Kot KOTOvoAM®VEL
UIVOLOTE TTOV EVOMUOTOVOVTOL OELOEiOg e Tr AELTOVPYIKT LOVADO OVTOALOYAG UNVOUATOV.
To Transaction TPOGEEPEL TPOYPUUUOTIKT KOl ONADTIKY OL0YEIPIOT GUVAAAAYDV Y10, KAAGELS
oV TEPMAUPAVOLV E10TKES SIETAPES KO OVTIKEIUEVAL

To eminedo Web oyetiletal pe Aettovpyieg mov Paciloviatl otov 16Td ToL Spring.

e To WebSocket 10 omoio vmoompiler v emkowwvio wov Paciletar omnv websocket
TEYVOLOYLO Y10 TEAATES KOl OLOKOUIOTEG.

e To Servlet mov givar n Aettovpyikn povada tov Spring WebMVC mov mtepiéyet Tic VAOTOMGELG
MVC and REST.

o To Web 10 omoio mapéyel OAeg TiG facikéc Aeitovpyieg Tov Bol YPELOGTEL O 10TOG Kot TEPLEYEL
évav HTTP meddtn kot tufpota mov oyetifovral e Tov 16Td 1oL ThAEXEPIoUoD Spring.

e To Portlet To omoio mapéyel v vionoinon MVC mov Ba ypnowomombei ce mepifdirov
portlet.

AMlec Evotnreg

e To AOP to omnoio mapéyet o LVAOTOINGT TPOYPUUUOTIGUOD TPOGOVATOMGUEVT oTa Aspects
OV UITOPEL VoL xpNOoToOel kaTd Tn OMUIovpYic EPAPUOYDV.

o To Aspects ta omoio ETITPETOVY TNV AUECT] EVOMUATMOON LE TNV EMEKTACT TPOYPUULATICHOD
Aspect] amo to eclipse foundation.

e To Instrumentation to omoio vwootnpilel TG KAAONC Kot TEPIEXEL TIG VAOTOMGELS POPTMONG
TOVG Y10 TOVG OLOKOUIGTES TV EPAPLOYDV.

o To Messaging mapéyel Ho. 1oYLPN TAATEOPUO Yo TN OlOYEIPION TOV UNVOUATOV GTIg
EQUPLOYEC.

o To Test to omoio givar  evotTTa MOV VIOCTNPILEL SOKIUEG HOVAS®Y KOl OAOKANPMONG LE
JUnit ko TestNG.

2.9.5 Tpomnog rertovpyiog Tov Spring yio po EQappoy) 16Tov

Muo. epappoyn 16tov cuvibog Teptiaufavel tpio eninedo:

To eninedo mpoPoing To omoio eivar To Mo e&mTepPiKod enimedo mov yepileTal TV Tapovcioon
TOV TEPIEYOUEVOL KOl TNV GAANAETIOpaoN LE TOV YPNOTN.

To emyepnolokd eminedo AOYIKNG, TO KEVIPIKO EMIMEDO MOV OCYOAEITAL [E TN AOYIKY €vOG
TPOYPELLULATOG.

To eninedo mpdoPacng dedopévev, to Pabdtepo emimedo mov aoyoleiTOl LE TNV OVAKTNON
dedopévav amd dLapopeg TNYEC OTMG PAcELS dEdOUEVMV.

KéBe enimedo efaptdtor amd 1o dAlo Yo va Aettovpynoetl pia epapuoyn. To eminedo mapovoioong

GUVOUIAEL LE TO EMIMEDO EMUYEIPMUATIKNG AOYIKNG, TO OTOI0 GUVOUIAEL UE TO €mimedo TPOGPoong
dedopévav. H e&dpmon eivarl avtd mov ypeidletorl kdbe eninedo yuo vo ekteléoel T Agttovpyio TOV.

Mo Tomikn €QaproYN €xel YIMADEG KAAGELS Kot TOAAEG EEQPTNOELC.
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Xwpig to Spring Framework, 0 k®dikag Qoproyng TEVEL Vo €ivOl 6TEVE GUVOESEUEVOS, KATL TTOV dEV
Bempeitoanr koA mpoakTiky Kodwkomoinong. O yaiapdc chvdeopoc sivar 10avikdg eneld o yoAopd
ovlevypéva eaptniuato givorl oveaptnta, Tov onuaivel 0Tt ot aAdayég oe €va dev Ba ennpedoouvy
Aettovpyia GAA@V.

H Baoum Aoywkn tov Spring eivar To Dependency Injection ovolactikd 1 oamodéouevon g e&aptnong
Kol M avtopatn dacvvoeon tovg. To Dependency Injection givon éva potifo mpoypappatiopod mov
EMTPENEL GTOVS TPOYPUULOTIGTEG VO SNUIOVPYTIGOVV TEPIGGOTEPES ATMOCVVIESEUEVESG UPYITEKTOVIKES.
AvT0 glvar duvatd yotl To Spring KaTavoEl TOVG SUPOPETIKOVS GYOAMAGHOVS TG Java mov Palet évag
TPOYPOUUOATIOTNC GTNV VTOYPOEN TV KAGcewv. 'Etol, to Spring yvopilel 0Tl 0 TPOYPUUUATIOTNG
0éhel vo OMOVPYNGEL oL TAPOLGIN Luog KAAoNS Kot 0Tl avtd mpémet va ) olayeprotel. Emiong,
Kkatavoel Kot v e&dptnon ovdpeco ot KAAoel Kot Stuceoiiler O6tL OAeg o1 KAAGES TOL
dNUovpyRONKOY £YOVV COOTAH CUUTANPOUEVES EE0PTTOELS.

INo va onpovpynoet 1o Spring Framework avtikeipeva kot vo copuminpmcel Tig eEapTNoELS, EVOGC
TPOYPUUUOATIOTS OTAMG AéEl ©0TO Spring 7o OVTIKEIHEVO v dloyelplotel Kol moleg &ivar ot
eEoptnoeic ya kébe Khaom. Avtd yivetal YpMCILOTOIDOVTOG GYOAMAGHOVS OTMG:

@component - Evnuepdvel 1o Spring moleg KAAGELG va dtayelptotel Kot va dnuovpynoet. Emonuaivet
ta Beans ta omoia givol ta avtikeipeva mov eivar va dnuiovpyndovv, wg dwoyeptlopevae ototyeia, pe
omoTéAEGHLA VO lval EToLa VO d1oouvEEdEBOUV e TIg KAAGELS ToL Ta YpetdlovTal.

@autowired - Evnuepdvet 1o Spring ndg Oa yperaotel va Bean pog khdong, £tot 6tav EeKVIoEL 1)
epappoyn awtd va apyilel vo avalntd avtiv v KAdon peta&d tov component yio vo Ppel pua
KOTAAANAN KAGGN. AVTO OMUAALACGCEL TOVG TPOYPOUUOTIOTEG OO TNV SOCHVOEST] LE KMOIKO Kot
emrpénel 6to Spring vo Ppet TL Tpénet va eyyvhel Kot wov.

2.10 Spring boot

2.10.1 Tveivor To Spring boot

To Spring Boot givar éva mhaiclo avorytod kddika mov Paciletal ot Java kot yproiLonoteitat yuo va
dtevkoAvvet T dnpovpyia evog micro Service. AvantoyOnke and v Pivotal Team ywo v xatackevn|
QUTOVOUMV KAl ETOIUMOV Y10 TOPAYOYT EQOPUOYDV Spring. [2]

2.10.2 Micro service

Ta Micro Service ival o 0pyITEKTOVIKY] TOV EMITPETEL GTOVG TPOYPOUUUATICTEG VO, AVATTOGGOLV KOl
va. gvepyomooovy vanpeciec aveEaptnta. Kabe vinpecio mov exteAeitor £xet T Sk g diadtkacia
Kol He OmoTELECUO VO €XEL £va O EAOPPD LOVTELO VIOCTNPIENG EMYEPNUATIKOV pappoymv. Ta
TAEOVEKTNOTO. OVTNG TNG OPYITEKTOVIKNG €ivol 1 €OKOAN ovamtuén, amAf €nekTooudTnTe, 1
ovppatotnto pe Containers, Aydtepn SOUOPPOOT KL MKPOTEPO YPOVO TOPOYDYNG.

2.10.3 ITieovektipoata Spring boot

To mieovekTHata TOV TPOSPEPEL TO Spring boot gival apKeTd OOTE EVOg TPOYPULLATICTAS VO TO
emiégel. o apyf mapéyer évav evéhikto Tpdémo pvBong TV mapapétpov Tov Javabeans, Tov
dwpopemcewv XML kot tov cvvarlaydv Pdorng dedouévev. EmmAiéov, mapéyel Pondeia otnv
enekepyacia batch evepyeimv kot v dayeipion tov tedkdv onpeiov REST. Exiong oto Spring Boot,
ta wévto puBuiloviar amd v apyn avtopata yopic va ypetdlovral yepokivnteg pubuicelg amd tov
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npoypoppatioty. Télog, mepthoauPavel évav evoopotopévo Servliet Container yio va tpé€ovv ot
EQUPLOYEC.

2.10.4 Ilog Aertovpyei To Spring Boot

To Spring Boot dwapoppdvel avtopato v epapuoyn pe Paon 115 eaptnoelg mov £xovv tpootebdet
OTNV EQUPHOYN YPTOLOTOIOVTOS Tov oyoAlacpd @EnableAutoConfiguration. o mapdderypo, eav
pio epappoyn ypetdleton va cuvoedei pe po faomn dedopuéveov MySQL mov Bpicketar péca ota apyeio
™G €QOPUOYNG. OAAG dgv €xel dwopopembel kopio Paong dedopévav, 10Te T0 Spring Boot Oa
Swpopemcel ovtopoto po fdon dedopévov ot pviun. To onueio évapéng g epappoyng spring
boot givar 1 KAdon mov mEPLEKEL ToV oyoiooud @SpringBootApplication kot v kdpla pébodo. To
Spring Boot ocapmdvel ovtépoto Olo Ta  otoygin mov  mEPAaUPAvOVIOL GTNV  EQAPUOYN
YPNOOTOIDOVTAG TOV oyoMacpd @ComponentScan.

2.11 SQL

2.11.1 Tveivann SQL

H Structured query language (SQL) elvar pia YA®GGO TPOYPAUUATIGHOD Y10l TV 0o KELCT) KoL TNV
eneepyacio TANPoOEOPLIOV GE o oxectokn Paon dedopévov. Mo oyeolaxn Pdorn dedopévav
amoONKeVEL TANPOPOPIES GE LOPPT TIVAKQ, LE YPUUUES KOl GTHAES TOV OVTITPOCOTEVOVY JOPOPETIKY
YOPOKTNPIOTIKG  dedopévav Kot Tic Oldpopeg oyéoelg petald tov degdopévov. Xpnouomotel
gpotpata SQL yo v amodikevon, evnuépwon, apaipeon, avaltnon Kot avAaKkTnoT TANPopopLdY
and T Pdomn dedopévev. Emiong n SQL pmopel va ypnoyomomBei yio v dwtnpnon Kot v
BeiticTomoinon g amddoong TG oyectokng Paong dedouévav.[7]

2.11.2 Twri gpnoyponoreitor  SQL

H Structured query language (SQL) eivar po Snpo@iing yAOooo EpOTNUAT®V TOV YPNCIUOTOLEITOL
GLYVA G€ OAOLG TOVG THTTOVG EPAPUOYDV. Ol AVOAVTEG SESOUEVAOV Kol 0L TPOYPOULOATIOTEG Labaivouv
Kot xpnopomotovv v SQL eneldf eVoOUATOVETOL KOAAD LLE OLOPOPETIKES YADOOES TPOYPUUUATIGHOD.
Mo mapdderypo, pmopovv va eveopot@covy epotiuota SQL pe ™ YAdooo Tpoypappaticpnov Java
oo T onpovpyic epoppoydv eneepyaciog dedouévemv DYNANG amO00GNC UE UEYOAO GLGTHLOTA
Baocewv dedopévov SQL onwg to Oracle 1 to MS SQL Server. H expudfnon g SQL eivar eniong
OpKETE VKON KOOMG XPNOLUOTOLEl KOWEG aryyALkég AEEEIC-KAELDA OTIG ONADGELG TNG

2.11.3 Iotopia s SQL

H yAdooa mpoypappoticpod SQL avortdybnke ) dekaetio Tov 1970 amd tovg epevvntég g IBM
Raymond Boyce kot Donald Chamberlin. H yAd®ooo mpoypappaticpod, yvoorr 10te wg SEQUEL,
dnovpyndnke petd v epyacio tov Edgar Frank Codd, «A Relational Model of Data for Large
Shared Data Banks», 1o 1970. Zmnv epyacia tov, o Codd npodtetve Oha ta dedopéva og o Bdon
OEJOUEVOV VO OVTITPOCOTEVOVTAL GE oY€oels. Me PBdon avtn t Bewpio, ot Boyce ko Chamberlin
katén&ov oty SQL. Xto Oracle Quick Guides (Cornelio Books, 2013), o cvyypagpéoag Malcolm
Coxall ypdopet 6TL 1 apykn ékdoomn g SQL oyedidotnie yio va yepiletor kot vo avaktd dedopéva
ov elvar amofnkevpéva oTo apykd oV dlXEIploNg oYeCIOKOV PBacewv dedopévov g IBM,
System R. Qot660, polic apketd ypdvia apydtepa, 1 YAdcooa SQL éywve dnpooia dwbéoun. To 1979,
plo gtotpeion mov ovopdletal Relational Software, n omoia apydtepa £yive Oracle, kvkiopopnce
gUmOPIKA TN Ok g €kdoom ¢ SQL, mov ovopdletar Oracle V2. 'Extote, 10 Apepikavikd EOviko
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Ivetirovto Tpotomwv (ANSI) kot o Aebvig Opyaviopog Tvroroinong éxovv Bewpnoel v SQL v
TUTTIKY] YAMOOoO GTNV EMKOWV®ViK oyeclak®v Bdocmv dedopévov. Evd ot peydiol tpoundevtég SQL
TPOTOTOOVY TN YAMOGO oOUe®ve He Tig embupieg Tovg, ov meprocodtepor Pacilovv ta SQL
TPOYPAUUATE TOVG oTNV ékdoon amd to ANSI.

2.11.4 Ilow givor Ta cTovygia evog cvotipatog SQL;

Ta cvotiuata dloyeiptong oxeclok®Y PAcemv SESOUEVOV YPNCIUOTOIOVDY TN YADGGO SOUNUEVNG
avalnmong (SQL) ywo v amobnkevon kot ) Swyeipion dedopévov. To chotpa amobnkevet
TOoALOVG Tivakes Bdoewv dedopévav mov oyetilovrar peta&y tovg. Ta MS SQL Server, MySQL 1 MS
Access gival mopadeiypota cvoTnudTov dayeiptong oyectokav Pdcewv dedopévov. Ta mopakdtm
glval to ototyela £vOG TETO0V GLGTYLLOTOG.

o [livakag SQL

"‘Evag mivakag SQL eivor 10 facikd otoryeio pog oyeotakng Paong dedopévav. O mivaxog
Baong oedopuévav SQL amotereitor amd ypapupég Kot otnreg. Ot pnyoavikoi Bacewy dedopuévaoy
dnovpyodv oyéoelg Hetald moAAdV Tvakwv Bdocmy dedopévav Yo T PedTioTomoinon tov
ydpov amobrjkevong dedopévav. o mopdaderypa, évag mivakag SQL yio mpoidvia oe éva
Kkatdotnuo Oa elye v akdAovdn popen:

id Product Name Color ID
0001 Mattress Color 1
0002 Pillow Color 2

[Mivakag 1: TTivaxoag SQL Product

211 GUVEKELX, 0 VKO, TPOTOVTOV GUVOLETAL e TOV Tivaka ypoudtov pe to Color ID:

Color ID Color Name
Color 1 Blue
Color 2 Red

[Mivakag 2: TTivaxoag SQL Colour

e SQL gpomiuata

O nrwoelg SQL, 1 ta epotiuata SQL, sivor £ykvupec 0dnyieg TOV KOTOVOOHV TO GUCTNLOTO

dwyeipiong oyecokmv PBacewmv dedopévev. Ot TPOYPOLUOTIOTES AOYIGUIKOD ONULOVPYOUV

dnimaoelg SQL ypnoiponoidvtag dtapopetikd otoryeio yhwoosog SQL. Ta otoyeio yAdooag

SQL e&ivar otoyeio Omw¢ avoyvoploTikd, HetafAntéc kol ovvOnkeg avalinong mwov
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oynuatifovv o cwot) mpdétacn SQL. T mapdderypo, m axdiovdn mpodtacn SQL
ypnoomotet pia evtody SQL INSERT vyia vo amofnkevoetl v enovopio otp®patog A, e
T 499 §, oe évav mivaka mov ovopdletar Mattress table, pe ovopoato otnAdv brand name
Ko cost:

INSERT INTO Mattress_table (brand name, cost) VALUES(‘A’,’499°);

EmmAéov, vmapyel n dvvatdotnta vo onpovpyndodv amodnkevpéveg dodikacies. Ot omoieg
glvar g ovAhoyn oand pio M mepiocdtepeg onAdoelg SQL mov eivan amobnkevpéves ot
oxeowkn Paocn dedopévev. Ot TPOYPOUUOTIOTEG  AOYIGUIKOD  YPTOLUOTOODV  TIG
amoOnkevpuéveg OladIKaCiE YioL Vo PEATIOGOVV TNV ATOd0TIKOTNTO KOl TNV amddoon. o
TOPAdELYLO, UITOopovV Vo SNUIOLPYHGOLY [0 amrodnKeLIEVN SadIKAGIo Yo TV EVILEPWOT
TVAKOV TOANcE®V ovTi va ypdeovy v 1d1a dNAmon SQL cg dtapopeTikés epopLOYES.

2.11.5 Tpoémnog Aertovpyiog Tng SQL

H vlomoinon g dopnpévng yhoooag epotnudatov (SQL) mepilapfdverl pio pnyoviy S10KoUioTn mTov
enekepydletal Ta epoTNUATO TNG PAong dedouévmv Kol MOTPEPEL T omotedécpato. H dwdikacio
SQL diépyetar amd S1dpopo oTotyEitt AOYIGLUKOD, CUUTEPIAUUPAVOUEVOV TOV TOPAKATO.

o Parser

O avolvtig Eekva pe S1aKpITiko 1 avTikafioTdvTag opiopéveg omd Tic AEEelg ot TpdTa.oN
SQL pe e1dwcd cvppora. Xn cvvéyeta eAEyyetl T ONA®SN Yo To, akOAovO:

e Opbomta

O avoivtig emainfedel 6tL n Tpodtaon SQL cuppopedveTal e Tn oNHOcloAoYia 1
toug Kavoveg SQL mov dacearifovv v opBdtta ¢ mpdtacns epotipatos. o
mapddetypa, o avadutig erEyyet €dv 1 evtoin SQL teleidvel pe Avo Kot kKatw teheio.
Edv Aeimel to ep@TUOTIKG, O AVOAVTNG EMIOTPEPEL £VO, GOAALLCL.

o Efovc1060tnon

O avaivtng emuvpdvel gmiong OTL 0 YPNOTNG TOL €KTEAEL TO epATNUO EYEL TNV
amopaitntn €£0VG1000TNoN Yo va XEPLoTEl Ta avtioTtorya dedopéva. [ Tapdaderypa,
UOVO 01 SLOYEIPLOTEG EVOEXETAL VO, EYOVV TO SIKAImUO VO Slarypdyouv dedopéva.

e Relational engine

H oyecwoxn unyovi, 1 o eneepyacstig epotnudtov, dnpovpyet Eva oxES10 Yo TV avaktmon,
EYYPAPN 1 EVIUEP®OOT] TOV OVIIGTO(®OV OESOUEVAV LE TOV TTIO OTOTEAEGUATIKO TPOTO. [a
TOPAdELY LD, EAEYYEL VIO TOPOLOLD EPMTHUOTO, ETAVOYPNOLOTOLEL TPpOoTyoUEVES HEBOOOVE
YEWPWOUOD dedopévov 1 onovpyel por véa. I'pdepst to oyédlo oe po avomapdoToot
gvoldpecov emmédov g onAwong SQL mov ovopdleton kmdwkag byte. O oyeclokég Paoeic
OEJOUEVOV YPTCLLOTOLOVV KMOIKO, byte Yol TNV amOoTEAEGLOTIKY EKTELEST] ova(NTNOE®MY Ko
TPOTOTOGE®V GT1 PAcM dedoUEVOV.

e Storage engine

H unyovn oamobnxevong, N unyovn Pdong dedouévov, €ival to oTolyEio AOYIGUIKOD TOL
eneEepyaletor Tov kddwo byte kot ektehel v mpoPremouevn dMMiwon SQL. H unyovn avt
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dwfaler kol amobnkevel to. dedopéva ot apyeia g PAcng SEdOUEVOV GE QUGIKO YDPO
omoffkevong tov diokov. Me TNV OAOKANP®OTN, 1 UNYOVN OTOBNKELONG EMGTPEPEL TO
AmOTELES O GTNV aitnoT ov To {NTNoE.

2.11.6 IToweg givar o1 evroréc Tng SQL

Ot evtolég dounpévng yhoooag epotnuatov (SQL) sivar ovykekpyéveg AEEEIG-KAEDIA 1| ONADCELS
SQL 7ov ¥pnGIUomolony oL TPOYPUULOTIOTES Y10, VO XEPLETOVV Ta SEGOUEVE TTOV Elvatl amodnKeLuéva
G€ L0 GYECLOKT BACT) 0E00UEVMV KOl KOTIYOPLOTOL0VVTOL MG €ENG:

Data definition language

H yAdooa opicpod dedopévav data definition language (DDL) avagépetal og gvtodlég SQL
mov  oyedtdlovv M doun g Paong odedopévev. Ot pnyovikol Pdoewv dedopévev
ypnowonolovv to DDL yw va dnpovpycovy Kot vo TPOTOTO GOV OVTIKEIEVA PAong
dedopévav pe Bdon Tig emyelpnUaTIKEG amattioels. o Tapdderypa, o Pnyovikog g Pacng
dedopévav ypnowonotel v eviodl CREATE vy va dnuiovpynoetl avrtikeipevo Paong
dedopévav OTmG Tivakeg, TPoPoAES Kal EVPETNHPLAL.

Command Name Description

CREATE Make a new table or database
ALTER Change/Alter the structure of the table
TRUNCATE Delete records/rows of a table

DROP Delete a table definition

RENAME Change name of the table

Yynpa 9: SQL Data Definition Language

Data query language

H yAdooa epomudtov dedopévav data query language (DQL) omoteleiton and odnyieg yia
™V avaknon Joedopéveov mov gival amobnkevpéva oe oyeolokéc Pdoelg dedopévov. Ot
ePaproyéS Aoyopkov ypnoponoovv v gvtod] SELECT y va @udtpdpovv kor va
EMOTPEPOVY GLYKEKPIUEVA amoTE oAt omd Evav Tivaka SQL.

Command Name Description
SELECT Retrieve data from tables in the database

Zymua 10: SQL Data Query Language

Data manipulation language

O1 dnAdoelg YAoooag xepiopot dedopévav data manipulation language (DML) ypdpovv véeg
TANPOQOPIEG N TPOTOTOLOVY VITAPYOVOEG EYYPUPEG OE [0, oxecloKn Pdon dedouévav. T
mopadetypo, por epappoyn ypnotponotel v evtodn INSERT ywo va amoBnkedoet po véa
eyypapn otr fdon dedouévav.

18



Teyvoloyieg Yhomoinong

Command Name Description

INSERT Addition of new rows
UPDATE Update an existing row
DELETE Delete a row

Zympa 11: SQL Data Manipulation Language

Data control language

O dlayeptotéc Paoewv 0edOUEVOV YPNOWOTOIOVY TN YADOoO gAEyyov dedouévav data
control language (DCL) yw ™ Swyeipion 1 v g€ovcroddtnon mpdsPacng ot Pdon
dedopévav yo. dAlovg ypnotec. o mapddelypa, PTopovy va YPGLLOTOCOVY TNV EVIOAY
GRANT vyia va enttpéyouv 6e OPIGUEVEC EQPAPLOYEG VO YEPLOTOVV £VOV 1] TEPICCOTEPOLG
TiVOKEC.

Command Name Description

GRANT Give authorization to a user
REVOKE Take back authorization of a user

Yynpa 12: SQL Data Control Language

Transaction control language

H oyecwoxn pnmyavn ypnowonotel tn yA®oco eléyyov cuvoriaymv Transaction control
language (TCL) ywn va xdéver avtdépota aArayéc otn Pdon dedopévov. o mapdderypa, n
Baon dedopévav ypnotponotel v evtod] ROLLBACK vy v avaipeon piog AavBacuévng
GUVOAAAYNG.

Command Name Description

COMMIT Make permanent changes
ROLLBACK Reverse changes
SAVEPOINT Make temporary changes

Yynpa 13: SQL Transaction Control Language
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2.12 H2 Database

yquo 14: H2 Database Logo

2.12.1 Ewayoyn oty paon dcdopévov H2

H H2 Database sivai pio ehogppid eveopatopévn Paon dedopévev Java avorytov kddika. Mmopel va
evoouatobel oe epapupoyéc Java M va ektelectel oe Agrtovpyion meldn-dwaxoot. H Pdon
dedopévarv H2 pmopel var pvBuctel dote va ekteAeitor g Pdon dedopéveov pviung, mTpdyua mov
onpaivel 6t ta dedopéva Ba amodnkevtovy otn pviun Kot dgv Ba mapopeivouv oto dioko. Emedn
glvar evoopotopévn Paong oedopévaov cuvibmg dev ypnoylomoleitol kaTd TV avamTuén NG
EPUPUOYNG OTIV TOPAYOYT], GAAG XPNCLOTOLEITOL KUPIMS Yol AvATTLEN Kot SOKIUN TNG EPAPUOYNC.[6]

2.12.2 Xapaxtnprotikd g faong dedopivev H2

Eivar o e€oupetucd ypiyoprn unyovn Péong dedopévov. Eivar avorytod kddwka Kot ypopupévr og
Java. Ymootmpiler ta epotquate SQL wor v ypnon tov JDBC APIL. Mmnopetl emiong va
ypnoonoiosl To mpoypappo odfynong PostgreSQL ODBC. ‘Exel evoopatopévn kol Artovpyia
dwakopioth. Emiong vrmoompilel opadomoinon kot cuyypovicpud molAdv ekdocemv. Téhog, dlabétet
oYLPE YOPAKTNPLOTIKE AcPAAEiog.

2.13 Object Relational Mapping

2.13.1 Ticivan 10 Object Relational Mapping

To ORM 1 10 Object Relational Mapping givat £éva 6OGTNUA TOV AVOAOUBAVEL TNV AVTIGTOLYIONG EVOC
OVTIKEWEVOD LE L0, OVTOTNTO TNG OYXECGLUKNG Pdong. Avtd onuaivel 6Tt gival veevduvo vo amodniedet
T 5ed0UEVA TOV OVTIKELUEVOD GTO GYEGLOKO HOVTEAD KOl VO, OVOKTA To d€dOUEVA OO TO GYECLAKO
LOVTELO Y10 VO, EVILEPDTEL TO avTikeipevo. [3][11]
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Gtudent class in object modd

tyinEmes"STUOERT™]
public class Studemt | —
—  student v
: inams = UL L ¥ 10 T
private Long studentld; ———— .
| ) FNAME VARCHARS)
s lumnnams = “FRAMES) = ;i a B [P
private String firsthsme; —— L LNAME VARCH AR

Studant tabds in relatsonal model

__ CONTACT O ¥ARCHAR(%5)

(name = “LRAMES]
string lastHase; =—

private

o lpmninems = “(ORTALT A&}
private 5tring comtactio; ——

PFRIMARY

Zynpa 15: Object Relational Mapping

2.13.2 H avaykn g xpnong tov Object Relational Mapping

To OVTIKEWEVOGTPUPEG LOVTELD YPTOILOTOLEL KAAGELS EVD 1 GYECLOKT PAom dEdOUEV@Y YPNOUOTTOLET

nivokeg e amotéAespo va dnovpyeitol éva kevd. Adyw g d10popds Hetalld Tmv 00O SOPOPETIKAOV

LOVTEA®V, 1 HETOPOPA TV OESOUEVOV KOl TMV GULOYETICEMV amd OVTIKEIPUEVO GE dOUN GYECLHKOD

mivako kot avtiotpopa amortel moAd obvleto mpoypappotiopd. H @optoorn kot M amobrkevon

OVTIKEWEVOV YPNOUYLOTOIDOVTOG Lo OYECLOKN Paon dedouévev ekBETel Ta mapaKAT® S5 TpofAnuato

OVOVTIOTOY 0.

Granularity

Eivail o Babuog Aemtopépelog atov onoio éva ovotnua o propovce vo avoivbel og pikpd
uépn. I'a mapdderypa to otoryeion evog aTopov o€ ovTiKeipeva, Bo propodcav va avaivbovy
ce 000 pépm, to €va givor 1o 1010 TOo ATopo Kol To GAAo m dievBuvon Tov €16l MoTE VO
TETOYOVUE EMAVOYPTCUYLOTOINCT TOV KMOIKO, 0poD Kol Tot Ao dropa Ba ¥pNoGILOTO00V TIG
devbivoelg. Qotdéco oty amobnkevorn TV otoyEgiov Tov atopov ot Pdon dedopévav
vdpyel poOVo €vag mivakag mov ovoudletal dTopo. Avtd €xel ¢ ATOTEAEGHA EVO LOVTEAO
OVTIKEWEVOL Vo €xel MEPLooOTEPEG KAAGES and Tov aplBpd TV avIicTOly®V TIVAK®OV GTN
Baom dedopévav. Avty etvor 1 avavtiotoyia TG tov Padpod g Aentopépelag PetaEd Tov
HOVTELOL OVTIKELEVOD KOl TOV GYECIAUKOD LOVTELOV.

Inheritance

H «npovopkétnta elvar po  @uoikn  €vvold  OTIC  OVTIKEUEVOSTPEQPES  YADOGES
Tpoypoppatiopov. o Tapddetypa, Evo avTIKEIUEVO TOTOV TPIYMOVOL UTOPEL VO ETEKTEIVEL TIG
Aertovpyieg evog avtikeéVoL TOmOL oyfuatoc. Qotdco, o RDBMS dev opilovv timota
TOPOLO10 0TO GUVOAD TOVG (0plopéveg PAGELS dEdOUEVOV EYOVV LTOCTNPLEN VTOTOTTOV, OALA
glvar un Tomomompévn). Avtr| €ival 1 AvovTIGTOLI0 KANPOVOMKOTNTAG LETAED TOV HOVTELOV
OVTIKEYEVOD KOl TOV GYECIOKOD LLOVTELOV.
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e Identity

"Eva RDBMS opilet axpiag o Evvola g «opotdtntacy: 1o kupo kAewdi. H Java, wotoco,
opilel 1660 011 TO avTiKEiPEVO OpilEL TNV TAVTOTNTO OVTIKEILEVOV a==Db OGO Kol TNV 160TNTA
avtikeyévov a.equals(b). Avt elvar 1 avavtiotoyyioa TowToOTNTAG HETAED TOL UOVTEAOL
OVTIKELLEVOD KOl TOV GYEGIOKOD LLOVTEAOV.

e Associations

Ol GVOYETIGEIC AVTITPOGMOTELOVTOL MG AVOPOPES LOVIG KOTEDOVVOTNG GE AVTIKEWEVOGTPEPELG
YA®GGEG, evd o1 cvoyetiocelc RDBMS givan apeidpoleg ypnoyonoiwvrog Eéva kAewdwd. Eav
ypewlovtal opeidpopes oxéoelg oty Java, mpémel va opiotel 1 GLGYETION VO POPES.
Opoimg, dev umopei va TpocdlopioTel N TOAAATAOTNTO HIOG GYECTG OVO OVTIKELUEV®V.

e Data Navigation

O 1pbdnog pe tov omoio yivetar m mpdoPacn ot dedopéva oty Java eivar Bepelmdadg
SLPOPETIKOG amd TOV TPOTO OV TO YIVETOL G [ol oYeClokn Pdon dedopévav. Xtnv Java, 1)
Ao YNo”N Yivetow omd TN o, CLGYKETION GE Wio, GAAY, HETOKIVOVTIOG €TIGL 6TO OIKTVO TV
avtikelévayv. Qotoco, avtdg o TpOTOG Oev €ivOl AMOTEAEGHATIKOG YO TNV OVAKINGONG
dedopévav and o oyectokn Paon dedopévov. INati otnv SQL éva tétoto epodtnpa Ba gixe
apKeTd mEPLTTo POPTO, KABDS B POPTOVOVTOVGOV TAPUTAV® OVIOTNTEG ONO OCEG 1O0VIKA
ypewalovral yio va emitevyel 0 oKomdg TOV EPOTHUATOG.

2.13.3 H gmilvon g avavtiotoryio neTall avIIKEINEVOL Kol OVTOTNTOS

‘Eva epyodelo oyeowoxng avtiotoiyiong aviikewévov ORM mapéyer po amdn demagn yu v
amofnkevon Kol TNV avakTnon ovIkEWwEvev Java amevbeiag amd Kol wpog TN oxeclokn Pdon
dedopévav. To ORM egival Te vk OV EMTPENEL GE IO EQAPUOYT YPUUUEVT] GE OVTIKELLEVOSTPOPN
YADGGO VO OVTILETOTILEL TIC TANPOPOPIES MG OVTIKEIUEVO, OVIL VO YPNCILOTOIEL CUYKEKPUUEVEG
évvoleg g Paong dedopévav, omwg pappéc, Xtreg kon [livokeg mov dievkoidvovtol amd v
OTEIKOVION AVTIKEEVOV/OVTOTNTOC.

2.13.4 IMieovektipotao TV gpyareiov ORM

To, epyodeia oyeotokng avtiotoiyiong aviikeywévov ORM mpocdidovy 6Ty KOADTEPT OPYLITEKTOVIKN
TOV OULGTNUOTOC, UEWDVOLV TOV YPOVO OVATTVENG TNG EQOPUOYNG Kol TOPEYOLV TPOCMPIVY|
amofnkevon Kot dlayeiplon CUVOAALYDV.

o  Kolvtepn ApyITEKTOVIKT ZVOTHUATOG

‘Eva gpyaieio ORM oyediocpévo amd moAd EUmEIpOvS apyLTEKTOVEG AOYIGHIKOD Ba QaplOGEL
amotelecnatikd potifo oxedlacpod mov oxedov avaykalovv TOV TPOYPOLUOTIOTH Vo
YPNOUYLOTOCEL KOAEG TPOKTIKEG TPOYPOUUATICUOD O UioL EPUPHOYN. AVTO pmopel va
BonOnoer ommv vroompiEn &vog Kabopod SOPIGUOD TOV YOPAKTNPIOTIKOV KOl TNG
aveEAPTNTNG OVATTTLENG OV EMITPEMEL TNV TOUPAAANAN, TALTOHYPOVY] AVATTUEN TOV EMTEd®Y
epappoyns. Eav dnpovpyndel pia kidon tpodcPaong dedopévov and Pifaodnkeg tov ORM,
umopel €dkoAo. va emavoypnoyomombovy Ta avtikeipevo 0edouéveov € U0 TOWKIAN
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epappoymv. Me avtdév tov tpdémo Bo avénbel kot 1 emavaypNOYOTOinen ToV KOJIKO UE
OTOTEAEGLO VAL VTTAPYEL KABOPATEPOG SLYDPICUOG TOV EMUTEIOL TPOSPACTG OEOOUEVMV.

o Mzeiwomn tov YpovoL avATTLENG

Tig meprocdTEPEG POPES, 0 KMOUKG TPOSPacng ot Pdon dedopévav eivar pia omAn eloaymyn,
gvnuépoon M owypaen. Avtd ta epotiuate SQL pepikés @opéc pumopel va yivouv apketd
emovaiapPovopeva otov Kddka. Emiong edv ypnowomombei to JDBC dev yivetan va
amofnkevtovv To avtikeipevo omevbeiog otn Pdon dedouévov oAAG TPpOTO TPETMEL VO
UETATPOTOVV GE GYeclakn Hopen. To epyaieio ORM Ponbdel €dm, dnuovpydVTag TO €V
Kwvioet kot exel eEoucovopel ToAD ypovo.

o [Ipocwpwvi amobfkevon kot droyeipion cuvarlaydv

To, weprocodtepa epyareio ORM, dénwc 1o Hibernate, dia0étovv Aettovpyieg Onwe 1 TpocmPIVN
amoffkevon Kot ot cuvarrayéc. H mpocmpivi amobnikevon divel tn duvatdtnta vo Pedtimbel
Vv anddoorn TV Aertovpyldv tpocPocng dedopévov. Emmiéov, mapéyovv vrootipien yu
TOAMOTAEG OUVOAAOYEG, OlBETOLV PNYOVIGHO KAEWOUATOG Kol £€KO00T EKOOGEMV, OV
EMUTPETEL GE L0 EPUPIOYN VO EXEL TOAAATAEG CUVOAAQYEG KO dEV ETNPEALEL TNV ATOS0GT TNG

eQapuoynfg.
2.14 JDBC

2.14.1 T givarto JDBC

Custom Code «—> JDBC P ———— >
Database

Java Program

Yymua 16: Java Database Connectivity

To JDBC (Java Database Connectivity) givor pio diemapn g Java mov dwoyepileton ) ovvdeon oe
pio Baon dedouévmv, TNV SNUIovPYIo EPOTNUATOV KOl EVIOADY KOl TOV XEIPIGUO TOV UTOTEAECUATOV
oL AapPdavovtor and tn Pdorn dedouévav. Kukhopodpnoe g uépog tov JDK 1.1 1o 1997, 1o JDBC
NTav o amod Tig tpdtes PipAobnkeg mov avoartuyxOnkay yuo ) YAdooao Java. Apyikd oXedIoTNKE ©G
Lo OlEMAPT OO TNV TAELPE TOL TEAATY, EMTPENOVTAG G £vay TEAATT Java vo, aAANAETIOPA e pio
nyn oedopévav. Avtd diloée pe to JDBC 2.0, 10 omoio meptelaufave £va TPOALPETIKO TOKETO TOV
vrootpilel ouvdéoelg JDBC and v mhevpd tov dakouiot. Kabe véa €kdoon tov JDBC éktote
TEPLOUPAVEL EVIUEPMGELS TOGO Yo TO Tak€To mEAATN (java.sql) 660 Kot Yo T0 TOKETO SLOKOMOTN
(javax.sql). [3]
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2.14.2

Apyrrektovikn Tov JDBC

JDBC |JDBC-.

Custom Code «—» » P ———— >

Java Program

Syquo 17: Apyitextovikn Java Database Connectivity

H éienagn JDBC anoteAeiton amd dvo enimeda:

2.14.3

H dwenagr JDBC vmoompiler v emkowwvio peta&d tng epopupoyng Java kot tov
dwyepiot JDBC.

To mpdypappo odnynong JDBC vrootnpilel v emkowvmvia peta&d Tov dayepioth JDBC
KOl TOV TPOYPAUUATOG 001 YNoNG TG PAcNG dES0UEV@V.

Eion npoypapparov oonynons tov JDBC

H demapn Tov JIDBC mepiéyet diemapéc kot kKAGoelg Java mov umopohy va yp1cILOTOGouV Ol
TPOYPULUATIOTEG Y10 VO cLuvOeBoDV e o faon dedopévmy Kal vo oteihovy epoThiuata sql.

‘Eva mpoypappa odnynong JDBC viomotel avtéc Tig dlemapég Kot TG KAGCES Yo Evov

ovykekpipévo tpoundevty DBMS. ‘Eva npoypoppa Java mov ypnoiponotel tnyv diemapr JDBC
@opTOVEL TO KoBOopIGUEVO TTPOYpappa odynong yia éva cvykekpiuévo DBMS wpwv avtd
ouvoebel mpaypotikd oe pia Pdon dedopévav. X1n cvvéyeln, n kKAdon JDBC DriverManager
otédvel 0deg 11§ kAnoelg JDBC API oto poptopévo Tpdypappo odnynong.

Yrdpyovv téccepig TOOL TPOYpappdtov odnynong JDBC:

e To JDBC-ODBC bridge kot to mpdypouua odynong ODBC (Open Database
Connectivity), mov ovoupdletal emiong mpodypappo odnynong tomov 1. To omoio
petappalet Tic KAnoeig oty demapn tov JDBC og kinoeig ODBC g Microsoft wov
ot ovvéyxew petafipalovior oto mpdypouua odnynong ODBC. Exel O dvadikdg
kodwoc ODBC mpémnel va goptwbel o KGBe LITOAOYIGT-TEAATY TTOV YPTGLLOTOLEL
aVTOV TOV TOTO TPOYPALLUATOS 0O YNONG.

e To Native-API, ev uéper mpdypaupo odniynong Java, mov ovopdletor emiong
mpdypappa odnynong tomov 2. To onoio petatpénet Tig kANoelg JDBC API og kinoceig
API mehd yuo ovykekpyéva DBMS. Onwg to mpodypappa odvynong bridge, €161 ko
avTdG 0 TOMOG TPOYPAUMUOTOS OONYNOMG OmoUtel TN QEOPT®ON KATOOL SLOSKOD
KOOIKO 6€ KAOE VITOAOYIGTI-TEAATY.

e To JDBC-Net, mpdypoppo odnynong kabopng Java, mov ovopdaletor emiong
Tpoypappe odnynong tomov 3. To omolo otéhvel Tig KANoeg g denapns JDBC og
&vav eVOLAUECO JIAKOUOTH TOL UETAPPALEL TIC KANGEIS GTO TPAOTOKOALO SIKTHOL TOL
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ovykekpiévov DBMS. Xt cuvéyela, o1 HETAQPPOCUEVEC KAGELS OTOGTEAAOVTOL GE
éva, ovykekpiuévo DBMS.

e To Native-protocol, xaBapng Java, mov ovopdletor emiong mpdypappo. 0dNynong
tomov 4. To omoio petatpémetl Tig kAnoelg JDBC API amevbeiog oto mpmtoOKoAiro
dktHov ekl Yoo To DBMS ywpic Tov evoldpeco dlokopot]. Avtod To TPOYPULLLO
OONYNONG EMTPEMEL OTIG E£QUPUOYEG-TEAATEG Vo ovvdéovtal omevbeiag oTov
dloKopoT g faong dedopEVaV.

2.15 JPA

2.15.1 T givar to JPA

To JPA (Java persistence API) eivar pia wpodwaypaen yio v mpoécPacr, T dtnpnon Kot
Swayeipion dedopévov petald aviikelpnévmy Java kat oxestakng Pdong dedopévov. To Java Persistence
API petovopdortnke oe Jakarta Persistence to 2019. To Java Persistence API mopéyet éva povtéro
dlTNPNoNG AmAdV ovTIKEINEVOY Java yio avtikelevikn oyéorn). To Java Persistence API avamtiyOnke
amo v opdda e0tk®mv Aoyiopkov EJB 3.0 og puépog tov JSR 220, aAld n xprion tov dev mepropiletan
ota otoyyeio Aoyiopukod EJB. To JPA pmopel va ypnoiponomBei oe epapuoyég web, spapuoyég Java
SE amevbeiog, axoun kot 1o pépog tov EJB mov dev e€aptaton omd kovtéwvep EJB. Teyvikd to JPA
glval aml®g €vo GUVOAO JEMOP®V Kol Yot Vo xpnotponombel amonteital n vAomoinorn tovg og
petayevéotepeg kAdoelg. Xpewdletor o vAomoinon ORM yo vo umopécel vo epyactel Kot va
dnpnoet To avtikeipevo g Java kot vdpyel oto makéto javax.persistence.[3][10]

2.15.2 Yhomoinoeig tov JPA
Yrdpyovv moArég viomomoels yuo to JPA pe Tic akoAovbeg va givat ot mo dnpoPrEls.

Hibernate — Open Source

Top Link — Oracle

Eclipse Link — Eclipse Persistence Platform

Open JPA — Apache

MyBatis — Open Source — [Todootepa yvootd g iBATIS

2.15.3 JPA and Hibernate

To Hibernate eivoar o dnuo@iAég kat 7o mponyuévo PeTald OAV TV gpappoydv JPA Adym tov Red
Hat. EmutAéov, givor o and tig o opiueg viomooelg JPA kot eakoiovdel va sivat o SnUoiing
emhoyn Yoo ORM oty Java. Iapéyet Tig d1kég TOL TPOTONOMCELS Kot TPOGHETEG SLVATOTITEG OV
umopobv vo ypnolwononbovy mepetaip® g mpodtaypapng JPA. Mepwég ond Tig mpdobeteg
W0OKTTEG Agttovpyieg eivor M vroomPEn Y TOARATAEG KOTOYEC, KANPOVOUIKOTNTO, GOVOEST
OVIOTNTAOV GE EPMOTNUOTA, OlOYXEIPLON YPOVIKOV cPpayidwv, avalitnon adpavomoinons, ETKVP®OoN)
adpavoroinong Kat adpavoroinon OGM, n onoia vrootnpiletl T SaTpnor Tov LOVTEAOL TOHEN YLl
Baoceig Tomov NoSQL.

2.15.4 Xapaxtnpiotikd Tov JPA

H =mpodwaypaepn JPA mapéysr kabapdtepr, €LKOAOTEPN KOl TUTOMOUNUEVY] OYEOM UETOED TOV
avTikelévayv. Yroompilel kKANpovoutKOTNTa, TOAVLOPPIGHO KOl TOAVLOPOIKA EPOTAATO, KOOMDS Kot
oyoloopovg petadedouévov/meprypapes xml yio tov kaBopiopd 1ng avrtictoiyiong petad

25



avTikeévoy Java kar oyxeclokng Paong oedopuévav. EmmAiéov, vroompilel o mhodolo yAdcsoao
epOTNUATOV oL pHotdlel pe SQL 1660 Yo otatikd 660 Kal yio Svvoutkd epotipata. Exiong mapéyet
vrootnpEn v amobnkevpéveg dadwkaociec. Ilepiéyel v diemagn| Criteria, 1 omoia vrootpilet
onuovpyia epotnudtov SQL yprnoyoroidvog omAd aviikeipeva Java, €161 ®oTe va gival SuvaTov va
VIAPYOLV OGPOAN EPOTHUATO 7OV UTOPOLV va eAeyyfovv ol TOTOL TOVG KATO Tr OTYUn NG
petaylmttions. Téhog, mapéyel emkvpmon ota Beans og OAeg T ovTOTNTEC OTIG OTOlEg EPaprdlovTon
ol oyoloouol, mpoocwpivy] amobnkevon oe 2 €idn KpveNg pvAung cache mpmtov KOl SEVTEPOL
EMNESOL KoL KOADTEPN LBVYpapIoN He TIg AelTovpyieg TG Java 8.

2.15.5 Emonpavesig kot apyttektoviky tov JPA

Persistence Persistence
Unit
A Anpoupyel
PuBpiZer .
EntityManagerFactory
” Query
. ~ Anpoupyel
EntityTransaction Anpoupyel
A
Anutoupyel
EntityManager
Anpoupyel
Ehewel »  Criteria

Entity

Zymua 18: Apyrtektovikn JPA

2.15.5.1 Entity

O oyohoopog Entity ypnoyomoteiton ywo vo opilovpe évo avtikeipevo to omoio Oiovpe va
dwtnpnioovpe otn Pacn dedopévav. Kdbe oviomta avtimpocomnedel Evav Tvako GE U0 GYECIOKT
Baon dedouévev Kot kibe Tapovcio ovTOTNTOG AVTICTOEL O€ Hia GEPH G6E avTOV ToV Tivakoa. To JPA
ypnowonotel Annotations 1 XML yia va avticTotyicet ovtotnteg og pia Xxectokn faon dedopévov. H
LoV KATAGTOOT] TOV TESIMV 1 IO10TATOV LG OVTOTNTOG YPNCLOTOI00V GYOMAGHOVS AVTIGTO oS
OVTIKEWWEVOV/GYEGEDV Y10, VO OVTIOTOLYICOVV TIG OVTOTNTEG KOl TIC OYEGEIS OVIOTHTAOV OTO GYECLOKA
dedOUEVO, GTOV VTOKEINEVO YDPo amodnkevong dedopuévav. Ia mapdderyua n KAGoN Tov TPOIOVTOC
umopel va avaroapactadet e Tov Tapakdte Tpomo:
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1D NAME DESCRIPTION PRICE
0 Coke a cold drink 1.00
1 Fanta another cold drink 2.00

2.15.5.2 Persistence Unit

ITivaxag 3: [Tivaxog Product ot Bdorn Agdopévaov

@Entity(name="PRODUCT"}

public

@1d
@Gener

@GenericGenerator(name
@Column

private

@Column

private

@Column

private

@Column
private

Product

name = "ID"
Long id;

name
String

name =

String scription;

name = "PRICE"

float price;

setters

=", strategy =

yfua 19: JPA Representation of Product

tedValue(strategy=GenerationType.AUTO, generator="na
'native”)

To Persistence Unit 10 omoio &lvar por povéda mov opilel éva oOvoro amd OAES TG KATYOPiES

ovtotte®V Tov OJlayepiloviar ov mopovciec EntityManager ce po gpoppoyn. Avtd 1o ohHvoro

KAACE®MV OVTOTATOV OVTITPOCMOTEVEL TO, OEGOUEVO TOV TEPIEXOVTOL GE VO, EVIRIO YDPO amofnKevoNC

dedopévav. Ot povadeg Persistence opilovior amd to apyeio dtapdpewong persistence.xml. To JPA

ypnowonolel to apyeio persistence.xml yioo va dnpovpynoel T ovvdeon Kot va pubuicer To

arortovpevo mepPdrdov. [opéyer mAnpogopieg mov eivor amapaitnteg ywoo TNV TPAYUOTOTOINON
ouvdécewv pe TIC Pdoeic dedopévov. To mapddetypo 1 SlOUOPE®ONG HOG HOVAdOS GTO
persistence.xml umopei va yivel e 10 TapaKaTo TPOTO:
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<persistence-unit name="17jb

<provider
<properties

</properties>
</persistence-unit>

Zynpa 20: JPA Representation of Persistence Unit

2.15.5.3 Persistence Class

To Persistence Class mepiéyel otatikéc pebddovg java yoo T ARYN TOV  OVTIKEWUEVOV
EntityManagerFactory.

2.15.5.4 EntityManagerFactory

H «Adon EntityManagerFactory eivar éva €pyoctdcio ywo tnv OnNUOvPYio. OVIIKEWWMEVOV TOTOV
EntityManagers. Katd 1n owdpkeild 00 ¥pdvov ekkivnong g €QApHoyng onpovpysitar Eva
EntityManagerFactory pe t Ponbewo tov Persistence-Unit. Xvvifwg, to EntityManagerFactory
dnuovpyeital pio popd, éva avtikeipevo EntityManagerfactory avd Baon dedopévov kot dtatnpeitot
{ovtavd yuo peddloviikn ypnomn. [a mapdderypo n onpovpyia evoc EntityManagerFactory umopei va
Yivel e TOV TOPAKATO TPOTO:

/i jbd-pu the persistence unit configured persistence.xmpl

EntityManagerFactory emf = Persistence.createEntityManagerFactory(”jbd-pu™)

Zyqua 21: JPA Representation of Entity Manager Factory

2.15.5.5 EntityManager

To EntityManager eivat pua diemoen yuo tnv ektédeon Pacikov aAiniemdpdoemy petad g faong
dedopévav. Aoyepiletar Ta avtikeipeva to oroia Bo amobnkevtovv. EmmAéov, Ppiokel ovtotnTeg e
Baon to TpOTELOV KAEWDL TNG OVTOTNTOG KOl EXITPENEL TNV EKTEAECT] EPOTNUATOV G 0VTOTNTEG. TEAOC,
kéPe mapovcio tov EntityManager oyetiCeton pe éva PersistenceContext, to omoio &ivow éva
nepBailov amodnKevong mov xepileTor £va GHVOAO OVIOTHTMOV TOL KPATOVV SES0UEVO TOV TPENEL VL,
dttnpnBovv ce Kamowo ydpo amobnkevong (m.y. faon dedopévov). INa mapdderypa n dSnpovpyio evog
EntityManager umopei va yivel pe Tov TapaKdT® TpOmo:

EntityManagerFactory emf = Persistence.createEntityManagerFactory("jbd-pu")

EntityManager entityManager = emf.createEntityManager()

Zymua 22: JPA Representation of Entity Manager
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2.15.5.6 EntityTransaction

To EntityTransaction ewor muo cvvaAlayr, éve cOVoAo mpdlewv, mov &ite amoTvyYAvoLv &ite
meTvyaivouy g povada. Mo cvvaAloyn otn Bdon tov 6edopévev amoteAsital omd £va GHVOAO
Aettovpyidv SQL mov deopedovion 1 emovaeépovtol g eviaio povado Kdabe gidovg tpomomocelg
mov Eekwvouv pécw tov avrtikelévov EntityManager tomofetovvior o€ pi cvvoriayn. ‘Eva
avtikeipevo EntityManager Ponfd ot omuovpyion evog EntityTransaction. o mapdderypo m
dnuovpyia evog EntityTransaction umopei va yivel e Tov TapakdTo Tpomo:

EntityManagerFactory emf = Persistence.createEntityManagerFactor
EntityManager entityManager = emf.createEntityManager()

EntityTransaction transaction = entityManager.getTransaction()

ymua 23: JPA Representation of Entity Transaction

Me Bdon ta mopandve 1 omobnkevon evog mpoiovtog pe v ypnomn tov JPA umopei va yivel pe tov
TOPAKAT® TPOTO:

EntityManagerFactory emf = null;
(Manager entityManager = null;
ityTransaction transaction = null;

createEntityManagerFactory(”
entityManager = emf.createEntityManager();
transaction = entityManager.getTransaction();
transaction.begin();
Pr ct product = new Product();

entityManager.persist(product);
transaction.commit();

transaction.rollback();

entityManager.close();
emf.close();

Yynpa 24: JPA Representation of Entity Transaction 2

2.15.5.7 Query

To Query eivar pio SIETOQT OV YPNCULOTOLEITAL Y10l TOV EAEYYO TNG EKTEAEONC TOV EpOTUAT®V. Eva
avtikeipevo EntityManager fonfd otn omuovpyio evog avtikeyévov Query kot 1 vAomoinon
eoptdror omd tov mapoyo empovie. o mapdderypa n dnpovpyia evog Query pmopet va yivel pe tov
TOPAKAT® TPOTO:

Query guery = entityManager.createQuery(

List<Prduct> p = query.getResultlist()
p-forEach(product-> System.out.println(product.getName

ymua 25: JPA Representation of Query
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2.15.5.8 Criteria Api

H derapn Criteria, vmootnpilel T dnpiovpyia epotnudtov SQL pe xpiorn ovikelpwévay java, £Tot
MGTE YE TO Va €ival SuVATOV VO VITAPYOVY OGEOAN EPOTLOTO LE ELEYYO TOV TOTOV KOTA T GTIYUN TNG
UETOYADTTIONG.

CriteriaBuilder cb = entityManager.getCriteriaBuilder()
CriteriaQuery<Product> query = cb.createQuery(Product.class};
Root<Product> productRoot = query.from{Product.class);

query.select({productRoot);
TypedQuery<Product> typedQuery = entityManager.createQuery(query)
typedQuery.getResultlist(}.forEach(s System.out.println(s.getFirstName

ymua 26: JPA Representation of Criteria API

2.16 Vaadin

2.16.1 T givar to Vaadin

To Vaadin sivol puo mAateoppo avantuéng 16Tov ovolytov KOO Yo TN dnpovpyic SETUQ®V
yphotn ue Java pe M yopic HTML. To Vaadin gival éva API diaxopot kot EeKvavtag amd Ty
éxdoon Vaadin 10 péypt topa dAraéav to GWT oe Web Component Polymer. Mg to Vaadin Flow,
€Vag TPOYPOLLOTIOTNG UTOPEL VO STULLOVPYNCEL TNV JIETOPN TOV PN ot o€ Java, yio Tapdderypa Evo
Kouuni 1 éva mAaicto kewévov.[4] To Vaadin Flow €xetl yapoxtmpiotucd.:

2.16.2 GWT

H mievpd tov merdtn tov Vaadin Framework Bociletoar oto GWT. Zkomdg Tov givol vo KaTooTNoEL
duvarn v avantuén deraemv ypnotn Iotod Tov EKTEAOVVTAL GTO TPOYPOLIO TEPIYNONG EVKOAQ, LIE
Java avti ywa JavaScript. Ot povadeg amd v mAevpd Tov TEAdTN avomtOGoOvVTOL pe Java Kot
petaylotilovror og JavaScript pe tov petayAmttioty Vaadin, o omofog givor pio eméktaomn Tov
petayrottiotn GWT. To mhaicto omd v mhevpd tov meEAdTn KpovPel emiong peydlo HEPOG TOL
yewptopod HTML DOM ko enttpénel to yeptopnd cupPaviov Tpoypaupatoc teptnynong oc Java.

To GWT givar ovclootikd pia teyvoroyia amd v mAELPA TOL TEATT, TOL Xprolonoteitar GuVHBWS
Yoo ™V ovamtuén Aoyikng SEmOENG XPNOTN OTO TPOYPOUp mEPWYNons 1otod. Ot kabapég
AELTOVPYIKEC LOVASEG ammd TNV TAEVPE TOV TTEAATT eE0KOAOVOODV VO TPEMEL VO ETKOVOVOLV UE EVOV
dloukopoty ypnopomoldvtag kAnosl RPC kai ‘cepromoidviag’ tuydv dedopéva. H Aettovpyia
avéntuéng mov Poaciletor o€ SlOKOMIGT] OTO TAGICIO OOKPOTTEL OMOTEAEGUATIKG OAES TIC
EMKOWMVIEG TELATN-OLOKOLLOTY] KO ENLTPETEL TO YEPIGUO TNG AOYIKNG OAANAETIOpAoNG Y PNOT GE pia
EQOPUOYN amd TNV TAEVPA TOV SLOKOMOTH. AVTO KAVEL TNV OPYITEKTOVIKT LG EPAPUOYNS Web Tov
Paciletoan o AJAX moAv mio amhf. Qotdc0, 10 Vaadin Framework emttpénetl emiong v avdmtoén
KaOap@OV EPAPLOYDV GO TNV TAEVPA TOV TEAATT), OTMG TEPTYPAPETOL TAPUKAT® GTO YOPAKTNPLIOTIKA
tov Vaadin.
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2.16.3 Apyrtektovikn Tov Vaadin

To Vaadin Framework mapéyer 600 povtéla avamtuéng yio gpoppoyég web: yio v TAgvpd ToL
TEAATN KoL Y10, TV TAELPA TOL dtakoptotr. To povtédo avantuéng mov Paciletal oe dlakooty eivoe
TO TIO WOYLPO, TOV EMTPENEL TNV AVATTVEYN EQOPLOYADV OTOKAEICTIKA OO TNV TAEVPE TOV SOUKOULIGTY,
YPNOYOTOIOVTOG e pnmyavyy omd tnv mAgvpd meddtn Vaadin mov Paciletor o AJAX wote va
TOdMGCEL TN SIEMAPT] TOV YPNOTH GTO TPOYPAULO TEPMYNOTG. TO HOVTELD atd TNV TAEVPA TOL TEAATY|
EMTPEMEL TNV AVATTUEN YPOPIKOV CTOLYEIOV KOl EQapUOY®OV o€ Java, ta omoio petayAwtilovtol o€
JavaScript kot extehovvtan 610 TPOYpappa TEPYNONG. Ta dvo povtéda pmopovv va polpalovral Ta
YPAPIKA oTOLKElD dEMAPNG YPNOT, Ta BEpata Ko Tov kddka Kot Tig vanpecieg back-end tovg Kot
umopoHv va avopeyfovy bkoia.

Web Browser

WIDCET SET

ADD-ONS CUSTOM CLIENT-SIDE W
HTTR{S) / WebSocket Response HTTP{S) / WebSocket Request
Application Server
THEMES
COMPONENTS Ll Ghanges | I, N Evarits CUSTOM
USER
INTERFACE
ADD-ONS
CUSTOM SERVLET
Data Binding [
CUSTOM SERVICE
Back End
BUSINESS LOGIC PERSISTENCE DATABASE

Yynqpa 27: Vaadin Framework

H mopomdve apyitektovikn tov ypovov ektédeong tov Vaadin mopéyel pio Pacikn aneikdvion tov
EMKOWVOVIOV OO TNV TAEVPA TOV TEAATT KOl TOL SOKOHUIGTH, OE L0 KOTAGTOOT Agttovpyiag 6mov n
GEMOO UE TOV KMOIKO, OO TNV TAEVPA TOL TEAATN (UNYOV) 1 EQOPLOYT) EXEL 0pyIKd popTbel 6TO
TPOYPALLLL TEPIYNONG.

To Vaadin Framework amoteieitor amd éva API amd tv migvpd tov dakopotn, éva API and v
TAevpa TOov mEAdTN, €va oOVOAO omd otoryelo/ypagikd ototxeia Slemapng XpMoTn Kot otg 600
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mAevpéc, BEuata Yo, ToV EAEYYO TNG EUPAVIGNC KOl £VO, LOVTELD OEGOUEV®Y TTOV EMTPENEL TN GHVOEST
TOV otolyeiov dlakoot) arnevbeiog ota dedopéva. o v avantvén and v TAELPd Tov TEAATY,
wepthopfavetl tov petaylwttiot Vaadin, o omoiog emtpénet ) petayhdttion g Java og JavaScript.

2ty ovvéyelo, pa epappoyn Vaadin omd tnv mAgupd Tov SlOKOUIGTH EKTEAEiTOL ®G serviet o Evav
dwakopiot) 10100 Java, eéuvmmpetdvtog artyuata HTTP. To VaadinServlet ypnouonoteitor cuvifmg
¢ KAdom servlet. O servlet AapPaver ortpOTe TEAATOV KOl TO. EPUNVEDEL OG CLUPAVTA Yol Lo
ouykekpluévn epiodo Aettovpyiag xpnotn. Ta copPavio cvoyetifovtar Le oTotyEln SIETAPNS YPOTN
Kot Topadidovial GTovg aKpoatég cuUPavtov mov opilovial otnyv epappoyn. Edv n Aoywn diemapng
YPNOTN KAVEL 0AAOYEG OTO GTOLXELD TNG OLEMAPNG XPNOTN OO TNV TAELPA TOL JLAKOUGTY, TO serviet
TIC 00010l 6TO TMPOHYPOALLE TEPIYNONG LOTOV ONUIOVPYDOVTAS Ho amdkpion. H punyov and v
mAevpd TOv TEAATN TOL AElTOLPYEL GTO TPOYPOLUN TEPUYNONG AOUPAVEL TIC OMAVTNGES KOl TIG
YPTOUYLOTOLEL Y10t VO KAVEL TIG AOPOITNTES OAANYEC GTN GEAIDO, TOV TPOYPAUUOTOG TEPIYNOTG.

To KOpla Hé€PTM TG APYLTEKTOVIKNG avanTLENG TTov Paciletor og dlaKopioTn Kot 1 Agrtovpyia Tovg eivan
Ta e&N¢:

2.16.3.1 Awemagin ypiotn

Ov epoppoyég Vaadin mopéyovv pio demagn ypNotn yww Tn SoLVOEST TOv YPNoTN HE TNV
EMYEIPNUATIKT AOYIKN Kot Ta SedoUéEVa TNG €PAPUOYNG. Xe TeXVIKO emimedo, to Ul viomoteitan wg
KAdon demaeng ypnotn mwov emekteivel o com.vaadin.ui.UL. To kdpio xabnkov tov &ivor va
OMUovpynRoeLl TV opylkn Olemaen YPNoTn omd oTolyelo JlEmaPng YPNoTN Kot va pvbuicet
TPOYPALLOTE OKPOOONG GUUPAVI®V Y10 VO XEIPIOTEL TNV EGOYMYN TOL YPNOTN. XTI GLVEXELL, M
Olemaen ypNotn umopel va poptwbel 610 TPOYPOUO TEPUYNONG YPTOLOTOIOVTOS Mo dlevduvon
URL 7 pmopel va eveopotmndel e onotadnrote oehida HTML.

2.16.3.2 Xtoyyeio dlEmaPNS YPNOTN KO TO YPUPIKE OTOLYELD

H Swenapn ypriot poag epoppoyng Vaadin omotedeiton amd oTolyeion wov Onpovpyovvtol Kot
tonofetovvtal amd v epapuoyn. Kébe otoryeio amd v mhevpd tov Soakopioth Exel £vo, avTicToLyo
amo TV TALLPE TOV TEAAT, £VaL YPAPIKO GTOLYELD, e TO OTTOT0 OmOdIOETUL OTO TPOYPALLLY TEPTYNONS
Kot pe 1o omoio aAniemdpd o ypnotns. Ta ypaguch otoyelo amd TNV TAEVPE TOL TEAATN UTOPOVV
eniong va ypnoipomombodv amd ePapPUOYES o TNV TAEVPA Tov TeAdT. Ta otoyeia Tov doKoploT)
avapeTadidovy avTd To cvuPavta otn Aoykn ¢ epapuoync. Ta otoryeia mediov Tov £xovv o Tiun,
TNV omoia 0 YPNOTNG UTopPEL Vo €L 1 vau eneEePYaoTel, LmopoHv vo cuvdefolv og o Ty dedopuEvamv.

2.16.3.3 Client-Side Engine

To Client-Side Engine dwyeipiletar v amddoon g Semaeng ¥pNoth 610 TPOYPOLLLO TEPLNYNONG
10TOV YPNOoLUOTOI®VTAG dtdpopa widget amd TV TALLPE TOL TEAATY], AVTICTOLYES TMV GTOLXEI®V TOL
dwkopiot. Emkowwvel v oAdnienidpoon tov ypnotn oty TAELPE TOL OlOKOUIOTH KOl, OTN|
ouvéyeln, amodidel Eavd Tig aldayéc ot demapn ¥pnot. Ot EnKOWOVIES YIVOVTOL XPNCLUOTOLDVTAG
acvyypova autipoate HTTP 4 HTTPS.

2.16.3.4 Vaadin Servlet

H epappoyég Vaadin amd v mAeupd TOV SOKOUIGTH| XPNOHOTOOHV Yoo TV Agttovpyia Tovg. To

Vaadin servlet mov vAomoteiton otn kAdon VaadinServlet, Aapfdver ontnpoato omd S0POPETIKOVG

nerdreg, kabopilel oe oo mepiodo Aettovpyiog ¥PNOTN OVIKOLY TOPOKOAOVOMVTAG TIC CLUVEDPIES e
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cookies kot avabéTel To, ortMUOTO OTIG avTioToles cuvedpieg Toug. Télog, To Vaadin servlet umopei va
TPOGOPLOCTEL EMEKTEIVOVTAG TO.

2.16.3.5 Ogpata

To Vaadin omnv mapovcioon ¢ ceridag kdvel Evav dtoywpiopd HETaED TN EREAVIONG KOl TNG OOUNG
oo elmv TG Slemaens xpNnot. Eved n Aoy Semapng xpnotn ovipetoniletol o¢ Kmdkog Java, 1
napovoiaon opiletanr ota Béuata wg CSS 1 Sass. To Vaadin mapéyel évav aplBpd npoemileypévov
Oepdtov. Ta Oépata ypo pmopolv, eKTOg omod css, va teptiapfavovy tpdtuvma HTML mov opilovv
TPOGOPUOGLEVES SLATAEELS KOl AAAOVE TOPOLE, OTTMC EIKOVEG KO YPOLLLLOTOCELPEG.

2.16.3.6 Xoppdavra

H oAAnAenidpoaon pe 1o otoyeio g demagng ypnotn onuovpyel cvuPdvto, to omoia mpdTa
vroPdAlovtal oe enelepyacioo oV TAELPE TOL TEAATN GO TO YPAPIKA GTOUYEID KOl OTN) GUVEELD
nepvovv amd tov dwokopot) HTTP, tov dwukopot Vaadin kot to otoyygio TG Slemapng ypnotn ota
TPOYPAUUOTE 0KPOAONC GUUPBAVTI®V TOV 0pilovTal 6TV EPAPUOYT.

2.16.3.7 Server Push

Extog amd 1o poviélo mpoypapupotiopod mov Poaciletor og cvufavta, to Vaadin vmootnpiletl v
TPOomON oM S10KOGTH, OTTOV Ol GAAAYEG JLETOPTG XPNOTN TpowBohvTal amevbeiog amd TovV dS1KOUIoTH
oTov meAdTN Yopic oitmuo meAdTn 1 cvpPdv. Avtd kabioTtd SvvaTn TNV GUECT EVNUEPMOOT TOV
OlEMAP®V amd GAA VARLOTO Kot GAAES SIETOPES, YOPIG VAL YPEIGLETOL VO TEPIUEVETE YOl EVOL AT UCL

2.16.3.8 Data Binding

Extog amd to poviého diemagpng xpnot, to Vaadin mapéyer éva API déopgvong dedopévav yia
ocvoyétion dedouévmv Tov Tapovoildlovial oe atoryeio mediov, Omwe media KeWEVO, TAAIoLO EAEYYOL
Kol otoyelo emAoyne, pe ot myn Oedopévev. XPNOULOTOU®VTOS TN OEGLEVCT OE0OUEVMVY, TO.
oToyelol TG SEMUPNG YPNOTN WITOPOVV V. EVIUEPDOGOLV T O£d0oUEVO TNG £QPAPUOYNG amevbeiag,
ouyva Yopic va omorteitor Kodkog eréyyov. o mapdderypa, pmopei va cvvoebel €va otoryeio
TAEYHOTOG OEGOUEV®V GE LUL0L ATTAVTINGOT) EPOTAUATOS atd TNV PAcT dedopEVaV.

2.16.3.9 Eo@appoyég amd tnv whevpd Tov TELATY

Extog and tic epapuoyéc 16100 and v TAgvpd Tov dtokopot, To Vaadin vrootnpilel Aettovpyikeég
LOVASEG EPUPUOYDV OO TNV TAEVPA TOV TEAATT), Ol OTTOIEC EKTEAOVVTOL GTO TPOYPOLLLLO TEPIYNOTG.
Ol A&1ToVpYIKEC HOVASES amd TNV TAEVPA TOL TEAATI UTOPOVV VO YPNCILOTOOUV TO. 1010 YPOoPIKA
otoyela, Oépata Kol vanpecieg VTOoTAPENG OTwg o1 gpappoyés Vaadin amd v TAELPE TOL
dwokopioth. Eivar yprioyieg 0tav ypetdletor po Aoytkn SEmapng ¥pNoTn LE DYNAN arOKPLoT], OTMG
v To oy viowo 1 Yo Ty eEuanpétnon peyaiov aplfuon meratov pe stateless kmdika amd v TAEvpa
TOV O10KOLIOTY, KOl Yo, S1APOPOLS GAAOVG GKOTOVS, OTMG 1) TPOCPOPE AEITOVPYING EKTOC GUVOESTG
Y0 SIOKOLLOTY] 1} KOl TAEVPIKES EQAUPLOYES.

2.16.3.10 Backend

To Vaadin mpoopiletoar yiw tn Onpovpyio. SlEMOPOV YPNOTN KOl GLVICTATOL TO GAAN EMimeda
EPUPUOYOV VO S10TNpovvVTaL YOploTd and TN Oemapn ypnotn. H emyyepnoiokn Aoywkn umopei va
exteleotel otov 1010 servlet pe Tov KOIKO dlEmaPnG XPNOTH, TOV cuVNHBWG dtaywpiletar TOVAGYIGTOV
ond éva Java API 1 dwvépetal oe o amopokpuouévn vanpecia vroot)pitng. H amobnkevon
dedopévav cuvnbmg davépeTal og Eva cvoTtnua dwayeipiong Paong dedopévov 0nmg to JPA.
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2.17 AArG onpo@ri) Framework tng Java

To Frameworks 11 aAlidg mAaiowo g Java gival cOpoTo TPOYPOpUUEVOD KAOIKO Kol TEYVIKMV TOL
YPNOUYLOTOLOVVTOAL OO TPOYPUUUATIOTEG Y10 TN SNUIOVPYIL EPUPHOYDV YPNOULOTOIDOVTIOS T YADCOH
npoypoppatiopov Java. ‘Eva miaicio cuyvd vmayopevet ) doun pog epapuoyng. Opiopévo miaioio
TOPEYOLY OPKETO KMOIKO OOTE vo unv ypelaletar Peyaan mpoomdfeio yio tnv dnuovpyio €vog
YOPOKTNPIOTIKOD. AVTO Umopel va gival KOAS 1 KOKO, avAAoYQ LLE TO TOCO EVKOAO gival otn ypnon. Ta
mhoiola givar 1 ovoio TOL TPOYPULUATIGHOV Kot EXNPEALOVY TNV PUOGIOTNTO TNG EPAPLOYNG.

2.17.1 Struts

2ymua 28: Logo Struts

Eivar éva mhaicio etapikod emmédov, 1o omoio dwatnpet 1o Topopa Aoyiopuikod Apache. "Evo minpog
gEomMopévo mAaiclo epapuoyng web Java mov eTITPETEL GTOVG TPOYPULUATICTEG VO OTLOVPYHGOVY
[ €DKOAN ot cvvTipnon epapuoyn Java. Yrdpyovv dvo ekdoyés. Struts 1 ko Struts 2. To Struts 2
glvar 0 ovvdvaoudg tov mhawsiov webwork tov OpenSymphony wot tov Struts 1. AAAG OAleg ot
gTOpEiEG TPOTYOVV Vo XpNOLLonotovy to Struts 2 enedn givar n avaPoadpicpuévn éxdoon tov Apache
Struts. 'evikotepa, o mhaioto Struts 2 pmopei va ypnopomomOei yio v avantuén pog StadtkTuoKNS
epapuoyng mov Pacileron oe MVC. Xpnowonotet kKo enekteivel o Java Serviet API yio va Bondrost
TOVG TTPOYPOUUOTIOTES VO LwoBeTHGOVY TNV apyttekTovikn MVC.

Tehog, Ta TAeovekTpaTo TOV Struts gwvoat:

e H rtexunpioon tov mhoiciov elvar ypoappévn yuoo evepyols TPOYPOUUUOTICTEG 10TOV Kol
TPoUTODETEL Pl AEITOVPYIKT YVAGCT GYETIKA LLE TOV TPOTO KATOGKELNG TOV EPAPLOYDV 1GTOV
Java

o  Meldvel ToV ¥pOVOo avATTLENG Kot O1EVKOAVVEL T1| dlaXEIPIOT TNE EEAPUOYNS
[Ipocpépet kevipikn dapdpewon, dnAadt], avti va KOIIKOTOEL TANpoPopieg oe TPOYpALLOTA
Java, moAAég Tyég Struts avtimpocwrevovial oe apyeic XML 1 1d10thTmv.

o Mmnopel va evoopatwbel pe dAha mhaicwo Java yio vo gktelectobv gpyacieg mov dev etvat
EVOOUATOUEVES OTIV TAUTPOPLLOL
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2.17.2 JavaServer Faces

2 JSF

Zyua 29: Logo Java Server Faces

To JavaServer Faces (JSF) avomtoyfnke amd tnv Oracle yia tn onovpyio dema@dv ypiotn yo
gpappoyéc web mov Pacilovtor og Java. Eivon éva otabepd kot emionuo mpotumo g npmtofoviiog
Java Community Process (JCP). To JSF Bociletor oto potifo oyediacuod Aoyispukov MVC kat €xet
L0 opyLteKToVIKT TTov Kabopilel TAnpmg ) d1dkpion petal&d AOYIKNG EPAPUOYNG KOl AVOTAPACTOCNG

To, mheovektnuata tov JSF:

To JSF eivan avondonacto pépog tng Java EE

Mopéyer e€oupetind epyareio kot mthovoteg Piiodnkeg

Emupéner v enéktaon Tov vadpyoviog Kmotko Java vrootpiéng He o SEmoQY| 16100
yopig va yperaleton va adAdEel 1 faciKn epapLOYR EIGAYOVTOS £Va VEO TANIGLO.

2.17.3 Grails

GRAILS

Zymua 30: Logo Grails

To Grails ival évo duvapkd mAaiclo, mov emvondnke amd TN YA®GGo Tpoypapuatiopov Groovy
JVM. Eivol pior avTikelplevosTtpapn YAMGGa yio Ty TAATeOpLo Java mov okomevel va, PEATIOCEL TV
TOPAYOYIKOTNTO TOV Tpoypappatiotdv. H obvtaln sivor copforn pe Java kot xet peTayAoTTiotel o€
bytecode JVM (Java Virtual Machine). To Grails Aewtovpyel pe teyvoroyieg Java,
ocouneptropfavopévev kovtévep Java EE, Spring, SiteMesh, Quartz ko1 Hibernate.

To, mheovektnuata tov Grails:

e Eivor moOAD @UAKO TPOG TOVG TPOYPOUUOTIOTEG KOOMDG cLVOSEVETAL OO AETTOUEPY] KOl
EVOVAYVMOOTN TEKUNPImOoT)
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® Yrootnpilel Vv Onuovpylo TPOSHPUOCUEVOV TPOcBeT®V Kot TV vrootpién Grails IDE yw
SLPOPETIKES TAUTPOPLLES.
O1 tep1eG60TEPOL 0O TOVG IGTOTOTOVG NAEKTPOVIKOD EUTOPiOL Ypnoipomolovy to Grails
Xpnowornotel 10 Groovy g mpdtumo Kmdtkomoinong kot dedopévov 61t to Groovy eivan
TapOUOl0 UE TNV Java, ol TPOYPOUUATIOTEG TIGTEVOVY OTL £ival EVKOAITEPO Vo EEKIVIIGOVV g
10 Grails.
Evkoio ot xpnon g SuvaTdTNTOS OVIIGTOIYIoNG AVTIKELEVOV
[MpowBei ™V emavoypnoomoincn Tov KOJKO HETAED OS@OpeTIKOV gpapuoydv Grails
SLOLOPPDOVOVTOG TNV EQOPHOYN UE TN HOpeN TPOGHETOV

o [lapéyel evéhkta TPoPiL

2.17.4 Dropwizard

yquoe 31: Logo Dropwizard

To Dropwizard eivar évo mAaicio Java vyming amoddoong yio. tayeion avamtuén vanpeciov web
RESTful. Eivar dwitepa xotdAinio vy tn Onovpyio microservices. To mAaicio Dropwizard
oLYKEVTPpMVEL ddpopeg Kabiepouéves PipAobnkeg Java mpoxeévov vo Tapéyel Lo ypryopn Kot
Y®pig TEPIOTOCUOVG TAATPOPUE. ovamTtuEnG. Eival éva Eexmplotd okochoTa TOV TEPLEYEL OAEG TIC
eE0PTNOEIC OPOOOTOUNIEVEG OE £VaL EVIOIO TOKETO.

To mAeovekTipota Tov TAdiciov Dropwizard:

Emutpéner v ypriyopn dnpovpyio mpototinmy
Avoantoooel vanpeoieg 1lotov RESTful vymAng amddoong
Yrootpiletl emiong moAréc Pipiiodnkes avorytov kddka Kot aveEdptnreg.

AvEnon ¢ TapayyKdTNTOG
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2.17.5 Play

pplay

Zyquoe 32: Logo Play

[Ipdkertar yio évo d10popeTIKd TANIGIO 10TOD KOl KVITAV €QapUoydV Java vyning kmpdakoong. To
Play kabiotd dvuvat tqv avamtuén eAaep®mv Kol QIAMKGOV otov 16T0 epapuoydv Java kot Scala yio
SlEMaQES eMTPATELOV VITOAOYICTMV KOl POPNTAOV VITOAOYIGTMV. ZVYVA CLUYKPIVETOL e 1oYLPA TAAICLO
AoV YAmwccov, 6mwg To Ruby on Rails yuo tn) Ruby 11 to Django yio tnqv Python. To Play sivon éva
povadiké miaictlo Java kabaog dev Baciletor ota npotuma Java EE. Avtifeta, oxomedel vo apapécet
Oleg TIC ToAompieg TG TOPASOCIOKNG avATTLENG 1oTOV Java, Onwg apyohg KOKAovg avdmtuéng,
moALéG puBuicels mapapéTpov kot moAld dAla. Baociwopévo oto Akka Toolkit, to miaicio Play
TEPIKOTTEL TN ONULOVPYIC TAVTOYPOVAOV KO KATOVEUNUEVOV EPOPLOYDV GTNV EIKOVIKT Unyovn Java.

[Theovektuato tov Thasiov Play:

o [lpocpépel Asttovpyiec OMWG EMOVOPOPTMOT KMOKO GE [ OAAAYT, pOOIGN TOpApETPOV
LEC® GUUPBAOTG KOL UNVOLOTO GOAALOTOS GTO TPOYPOULLO TEPTYTONG.

o  Ymootpilel /O ywpic amoxielopd, kit Tov givor (OTIKNG GNUAGCIOG Y10, EPOPUOYES DYNANG
amddoomng

o Tlapéyel mo gvékTa Kol avOEKTIKA oTNV a.oToYio ATOTEAEGLOTA

2.18 Frontend

H avémntuén web front-end, yvooty kot ©¢ avantuén amd v TAEVPA TOL TEAATY, €IVOL 1] TPOKTIKY
g mapayoyns HTML, CSS kot JavaScript ywa évav ototono i o gpappoyn lotov, £tot dote o
YPNOTNG VO Lwopel va ta del kot va adiniemidpaocel duecso poli tovg. H mpoxdnon mov oyetileton pe
™V avamtuén g dlemapng eivar OTL To. epyaieios KO Ol TEYVIKEG TOL YPTCULOTOLOVVTOL Y0 TN
dnuovpyia g demapng evog 16TdTOTOL ALALOVY GUVEXMG Kal £TGL O TPOYPUUUATIOTAG TPETEL VO,
yvopilel cuveydc mdg avortuccseTol 10 medio. O oTdY0g TOL GYESIGHOD €VOG 1GTOTOTOV Eival Vo
SoQOMGTEL OTL OTAV 01 YPNOTES AVOIYOLV TOV 10TOTOTO PAETOLV TIC TANPOPOPIES GE [L0 LOPPT] TOV
glval evavayvmotn Kot GYETIKY. AVTO TEPUTAEKETOL TEPULTEP® Omd TO YEYOVOS OTL Ol YPNOTEC
YPNOLOTOIOVV TAEOV L0 LLEYOAN TOKIAIL GUOKEVAV LE OLAPOPETIKA LeYEON 006vNG Kol avaADGELS,
avaykdlovtag €161 Tov 6Yed100TH Vo, AAPEL VTTOYT QVTEG TIG TTLYEG KOTA TO GYXESOGUO TOV IGTOTOTOV.
[Ipénel vo dac@aiicovy OTL 0 16TOTOTOC TOVG EUPAVILETAL COOTH G OLOPOPETIKG TPOYPALULOTA
TEPUYNONG, OLPOPETIKG AELTOVPYIKG GUOTNUOTO KOl OLUPOPETIKEC GLOKEVEG, KATL 7OV OTTOLTEL
TPOGEKTIKO GYESAOUO OO TNV TAEVPE TOV TPOYPOULOTIOTH.
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2.18.1 HTML

H HTML onuaiver HyperText Markup Language, po yYAd®GGo ofjpaveng yio to vrepkeipevo. Elval
éva. oOVOAO EVIOA®MV TOV TEPLYPAPEL GTO. TPOYPAUUOTO TEPMYNONG 1OTOL TMOG Vo eRpavilouv
ovykekpléva  puépn  Tov  ototomov. Ot mpdTEG 10TOCEAIdEG KuKAo@Opnoav To 1990 kot
ypNooroOniay Lovo yia wapovsioon.[S][9]

T'o mapaderypo:

Auth eival pia kKepoAiba

Autn gival pla mapdypadog KELMEVOU HE ' >UnEPoUVOEDHO
Autd eival éva oTolyeio pirog un tafivopnuévng Aiotag Auto eival diAo

Yynpo 33: HTML napdderypo koo

To, otoyeio ovapeso o€ YOVIOKEG aykOAEC ovopalovtol Tikéteg. Mia eTIKETO €ival o EVIOAT oV
Aéel oto mpOYpoppe TEPYNONG OTL TO akOAovbo Keipevo mpémetl va epu@oviletal e GUYKEKPIUEVO
TpOTo. Mia eTikéta pmopel Emions vo eVUEPDOGEL TO TPOYPULLU TEPIYNONG OTL TPETEL VAL VTLAPYEL LLLOL
€IKOVA 1] VO KOVUTL G€ VO GUYKEKPIUEVO LEPOC. AVTEC O1 ETIKETEG UITOPOVV Vo 00BN KeLTOVY G éval
apyeio KeWévou 10 omoio Oa EUPAVICEL TO TPOYPOLIO TEPMYNOTG, TO OTTOI0 ATOSIOEL TNV 1GTOGEAIDN
Yopic TIG eTIKETEG, OAAG TpocEyovTac Tt onpaivovy. Ta Tpoypdupate TeEPyNong 6€ VTOAOYIGTEG Kol
Kvnté Kotavoolv avutég TIG €VIOAEG Ue Tov {010 mepimov Tpdmo, dote va €iote olyovpotr OTL 1|
1otooerida Bo Asttovpyel pe Tov 1010 TPOTO GTOL TEPIGGOTEPU TPOYPAUULATE TEPUYNONS G OO TOV
KOGLLO.

INo Topaderypa, to Topandve keipevo HTML 0o powalet pe owtd:

AvT] givol po KEQaAd

Avtn sivot Lo TUpdy QO KELLEVOD LS VISRQTLVOECLLO.

* AvTo stvat &va ototysio pog un teftvounuayns Aotos
* AuTo stval arho

Yymua 34: HTML vAomoinon mopadetylatog Kmotko

Extog and tqv HTML vrdpyovv morrég yYAdooeg onjpovong. [ mtapdderypa, téco to Microsoft Word
600 ka1 to Apple Pages ypnoyomolodvv Tig SkéG TOVG 1OOKTNTEG YADGOEG GNUOVONG Yol TNV
OmOOMKELGN TANPOPOPLOY GYETIKA HE TO £yypoeo Keyévov. Xto MS Word apxetd dedopéva
oyedloonNG EVOMOUOTOVOVIOL OTO EYypapd LE HOPON EVIOA®V OCNUHOVOTNG, Om®G U0 VEL GEPA
TapaypAaeov N 0Tt £va keipevo Ba eppaviletal pue Eviove YpOppoTa.
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2.18.2 H avaykn Tng HTML

H HTML egivai n OepeMddng yAdoco oty omoia eivar ypapupéveg ol meptocdtepeg 16tooeAdec. Kabe
TOPAYPAPOS KEYWEVOL GTOV 16TO givorl mBavoTaTo TUAYUEVT 68 <p>...</p> Kal kKiBe cVUVOEGLOC GTOV
nepifdiletal omo <a>...</a>. Xwpig v HTML, Oa énpene va Ppebel kdmowa dAAN kowvn popen ya
VoL EMTPEYEL TNV EVKOAT OVTOALAYT EYYPAP®YV GTOV 16TO.

2.18.3 Aopn ogrioac HTML

Mo, oedido. HTML amoteAetton amo to tpelg Pacikég etikéteg doung v <html>, 1o <head> kou to
<body>. H etikéta <html> avimpocswnevetl ) pila evog eyypdpov kot givorl Eva kovtévep yia OAo Ta
Ao otoryeio tng HTML. To <head> ypnoylomoteiton yio tov Titho kon Tig peta-etikétes. Télog, povo
T0 TTEPLEYOEVO EVTOG TNG evotnTag <body> gpeaviletol omd o TPOYPOUUL TEPUYNONG 1GTOD.

o HTML Tags

O eticéteg HTML elvan ovopata ototyeiov mov nepiBaAAovtol amd oyKoAeg Kot cLviBwmg o€
{evyn 6mmg <table> ko </table>.

e HTML Attributes

Ta yopaxtnprotikd HTML ypnoyomotodvion yio tnv TpOmOnoincn e TG evog ototyeion
HTML. To otoyeio €xovv ovyvd moAlomAG  yopaktnplotikd. [y <tagname
attributename=""setting”>mnepieyouevo yio. to otoryeio html...</tagname>. To yopaKTPIoTIKO
<id> opiletl éva povadikd avayvoplotiko yuo éva ototyeio HTML. To avayvopiotikd mpénet
va gtvar povadikd oto £yypapo HTML. To <id> pmopei va ypnoonombei yio va Ppedet to
otoyeio HTML ka1, 6tn cuvéyetn, va dwePaoctei 1) vo eneepyaotel pe CSS kat JavaScript.

e HTML Block-level Elements

‘Eva otoelo emmédov pumhok Eekva mavta o€ pio vEd Ypopp. Avtdg o TOmog ototyeimv
KaTaAapPavel eniong TavTo To TANPES TAGTOG TTOL eivan dtabéoipo otn gelida. Avtd onpaivel
OTL ekteiveTan 6GO TO SLVOTOV TEPICTOTEPO TPOG TA APIGTEPA KOl OGO TO SVVOTOV TTLO LLOKPLYL
7POG ta. 014,

e HTML Inline Elements

e ovtifeon pe éva otolyeio oe eminedo umAok, évo ototyeio Inline dev Eexvd o pia véa
ypouun. EmmAéov 6ev katorappdvel 6ho 1o TAATOC, 0AAd 660 TAdTOG YpetaleTal.

e HTML Empty Elements

Yrdpyovv eniong otoyeioo HTML mov dev £youv meplexopevo kat ovopalovtol Keva GTotEio.
‘Eva xevd ototyeio mov ypnoytomoleitar cuyva sivar to otoreio <br>. Avtd eival évo Kevo
OTOU(ELD IOV JEV £)EL TEPLEYOUEVO.

e HTML Headings

To otoyyeioc HTML <h1>—<h6> avtimpocwnebovv €1 Eeywplotd emineda emMKEQPAAId®V

gvottov. To vynidtepo tunqua eivor 1o eminedo <hl> kot to younAdtepo tunpa givol 1o

<h6>. Xvvnfwoc oto otoryeio <hl> amodideton M LVyNAOTEPN onuocio evd oto <h6> n

pikpdtep”n onuocio. AvTéC ol EmKEPUAIdEG gival emiong oNUAVTIKEG OTAV TPOKELTAL Y10 TOV

oMo Asrtovpyiog TtV unyovov avalitnong. o v gvpempiaon g SOUNAG KOl TOL
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TEPIEYOUEVOD IO 1OTOGEMBOGC, Ol UNYavEG avalRTnong YPNOOTOOVV TIG EMKEPAAidES. Ot
YPNOTEC GLYVE KAvouy Evav YpNyopo EAeyyo TG oeridag oaPalovtag amAdg TIC EMKEPUAIOES
omOTE £ivall ONUAVTIKO VO YPNCLOTOLOVVTOL ETKEPAAIOES V1oL Tr KOAVTEPT SO TNG GEAMSC.

HTML Paragraphs

To otoyeio HTML <p> opilet pia mapdypago, 1 omoio TomofeTel o KEVI YPOUUT TAVED Kot
KéT® amd To Keipevo.

HTML Links

O Xovoecpor HTML 1 vrepohvoeopol ¥pnoyLoTolouvTal yio T cOvOeoTt GeAd®V UETAED
tovG. ‘Evag 1010T0Mm0¢ 0motedeitan and moALEG GEADEC KOl 01 GHVIECUOL O1EVKOAVVOVY TOVG
YPNOTEC VO TAOTYOUVTOL LETOED TV GEAMOWV, aKOUT Kl GE AAAOVE 1GTOTOTOVG,

HTML Tables

To otoyeio HTML <table> ypnoiponoteital yio v avamopdctacn dedopévev mivaka. To
dedopéva gvog mivaka gival TANpoPopiec Tov UTOPOVY VA TOPOVCIAGOVY GE £VOV d1GO1AGTATO
nivaxa. 'Evog tétoloc mivakag amoteleitan amd Evav aplBpd celpdv kot Evav aptipd otniodv
KEAMDV OV TEPLEYOVLV dEOUEVOL.

HTML Layout

Otov avorthoceTol pio 16ToceAMdA, Eival TOAD onuavTikn Kot 1 ddtaén Kot mog Oa Tpénet va
gtvor m oekido. Avtd elvor onUOVTIKO Yoo OAOKANPM TNV EumEpio. ypNoTN Kol Yoo TN
QUAKOTNTA TTPOG TO YpNotn TG ceridoc. Elvar ovvnbeg kot cvuvietdtor baitepa 1 ypnon
oLYYpOvVeV TEXVOrOYIOV 0w CSS, JavaScript kot Angular yuo tn dnuovpyio Tov GEAMS®V.
AMG elval emiong duvatn 1 dnpovpyia celMdwv povo pe HTML.
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Zyquo 35: HTML Layout

HTML Images

v apyn Tov SadIkTOoL, LANPYAY UOVO Keipeva kol Oyl €KOVEG. ApyoTepa TPOGTEONKE 1
SuVaTOTNTA NG EVOOUOTMOONG POTOYPUPLOV Kol GAA®DY TOTOV Teplexopévov. Ot eikdveg dev
glvar povo OUOpQES OTNV EUEAVIOT, OAAL KOl ONUOVTIKEG OTN YPNON YO TNV EUKOAN
TEPLYPOPT TOADTAOK®YV EVVOLDY GTNV IGTOCEAIDCL.

HTML Classes

To yapaxtnpiotikd6 HTML class ypnowlomoteiton yio vo opiotel to id0 GTUA 1 pua
LOpPQOTOINoT HEGO KOJKO Yo €vol 1| TOAAG otoryela otnv 1otocerida. Ola ta otolyeio
HTML pe v 161 1d10tnto ovopatog kidong 0a £xovv to 1910 6TLA Kot Hopen.

HTML Styles

To otoyyeio HTML <style> mepiéyet mAinpoopieg GYeTIKE Pe TO GTUA TOL €YYPAPOL T} EVOG
HUEPOVG TOV gYYpAQOoL. 10 oTolXelo <style>, Bpiokovtar to CSS, to omoia epappoloviotl 6To
nepleyopevo. To otoyeio <style> pmopel va tomobembei oto <head> M oto <body> oL
€YYPAQOL, aALG cLVHBMG GuVIGTATOL 1) ToToBETNON TV 6TVA o010 <head>. Axdua KaAHTEPO
glvar 1 TomoBénon v otk ot eEmTEPIKA POUAAN GTUA KOl 1) AVOPOPA TOVG UE GTOolKElN
<link>.
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HTML Input Types

Xmv HTML, éva and ta mo oyvpd Kot moldmAoko otoyyeia eivar to otoyeio <Input>. O
AOYog givar 0 peydlog apBpog cuVOVAGU®Y THTOV LGOS0V KAl YOPOKTNPIOTIKOV. AveEdptnTa
amd Tov TOTo, OAM Ta oToyeia <input> faciloviot ot demapny HTMLInputElement kot ovtod
onuaiver 0tt Ao popdalovior 1o 1010 akpP®dg cHVOLO YOPAKTNPLOTIKAOV. Q0T0C0, OgV
Aertovpyolv OAEG O1 W10TNTES Y10 OAOVS TOVG TOTOVG IGO0V KOl OPIGUEVOL OO TOVG TOTOVG
€16000V LVTOGTNPILoVY HOVO pPePIKE 0md AVTA Ta Yopaktplotikd. To ototyeio HTML <input>
YPMNOYOTOLEITAL Vi T dNpovpYic GTOYEIMV EAEYYOV TTOV €ival SLASPAGTIKG Y10, POPUES TTOV
Pacilovtal 6tov 16T0. AVTA YPNOLOTOLOVVTOL Yo TV 0000y OEOOUEVMY ald TOV XPNOTY.
Yrdpyovv morhol dropopeTikol TOHTOL YPAPIK®Y oTOLXEIMV €16O80V Kot EAEYYOV Y10 TOAAOVG
SLOPOPETIKOVG TOTTOVG GUGKEVMV.

First name:

Last name:

Gender: O Male O Female

Email: |

Date of Birth: |dd/mm/yyyy (] |

Address :

[ Submit

Zyfuo 36: HTML Input types

HTML Methods for Rest Services

Yrdpyovv modrég drobéotpeg péBodor HTTP yuo v petagpopd kot v Ay de00UEVAOV Ao
API, yia mapaderypo n GET, POST, DELETE ka1 PUT. Ot mepiocotepec vanpecieg REST
Bacilovtar oe CRUD 10 omoio Paciletoar oto mpwtokoiro HTTP kot vmootnpilel Tic
pedodovg POST, GET, PUT xor DELETE.

HTTP GET Method

To artquata GET eivon o1 mo gvpémg ypnoiponotovpeves and tic pebddovg HTTP won
YPNOWOTOLEITOL Yio TNV avaAKTNo™ dedopévov amd vav drakooty. ['a Tapdderypa, o éva
API pe telikd omueio /cars o vmoPorr ortnuotog GET oe ovtd 10 tehkd onueio Oa
emoTpéyel o Aloto pe 0la ta dwbéotua avtokivnta. Agdopuévov ott éva aitnuo GET (nta
Luovo dedouéva kai dev Tpomomolel mOpovg, Bempeiton acpaing pEBodog.

HTTP POST Method

To, ortquata POST ypnoiuomolobvtal yio TNy amocTOAN SE00UEVOV GTOV SIUKOMLIGTH Y10 TN
dnovpyia evog mopov. Ta dedopéva Tov amocTEAAOVTAL 0B KEVOVTOL GTO GO0 ALTHLOTOC
tov artiquatog HTTP. 'Eva mapdderypa etvar por pdppa emikowvmviag o Evav 16TOTOTO TOV
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otav GUUTANPOOEL Kot B0, 0TOGTAAEL GTO JLUKOUIGTI UE TO HEGOUEVO TOTODETNLEVO GTO GMLLN
Tov altnUoToc. Avtd umopel va givar JSON, XML 1 mopdpetpotr epotiratog (vmdpyouvv
TOALEG BALEG LOPPEG, OAAG VTEG Elval OL TTO LV OICUEVEC).

e HTTP PUT Method

To crtipate PUT ypnoyomotobvtaol yio Ty omocToA d€d0UEVEOV GTOV OL0KOLGTH YioL TNV
evnuépmon evog moépov. H kAnon tov idov outnpatog PUT moAdég popéc Ba €xel mavta to
010 amotéhecpo. AvtiBeto, m emoavellnpupévn kAnon evog ortuotog POST Bo éyxet
TOPEVEPYELEG A0 T dNUIOVPYio TOV 1510V TOPOL TOAAES POPEC.

e HTTP DELETE Method

To, ontqpata DELETE ypnotponotodviot yio tnv dtaypa@n evog mopov. o mapdderypo ov
dnuovpynBel éva véo avtoxivnto pe aitnuo POST mpog /cars kot umopei vo ovaktnOel pe
aitmua GET oto /cars/{{id}}, tote n vofoin evog atiuatog DELETE orto /cars/{{id}} Oa
Srypayet ovtod To apdét.

2.18.4 CSS

2.18.5 Ticivarta CSS

Ta Cascading Style Sheets 1| aAliwg CSS eivorl g YA®GGO OV YP1CUYLOTOLEITAL Y10 VO, TEPTYPAYEL
v mopovciaot evog eyypdoov ypaupévov ce HTML. To CSS meptypdoetl mog to ototyeio mpémetl va
amodidovtal oty 086vr, oto yopti, otV opAia | oe dAla pésa. H CSS eivar po amd Tig Pacikég
YADOGEG TOV OVOLYTOV 16TOV KO £ival TUTOTOMUEVT GE TPOoYpaupaTe mepuynons lotod cdppmva pe
T1g mpodrypaés Tov W3C. Ilponyovuévac, n avartuén Stapopov TUNUATOV TV Tpodiaypaemy CSS
YWWOTOV GUYYPOVIGUEVE, YEYOVOC TTOL EMITPENEL TNV £KOOGT] TOV MO TPOCPATM®V GLGTAGE®V. META TO
CSS 2.1, 10 g0pog TV Tpodlaypoae®mv avéNdnke onuavikd Kot 1 Tpdodog o€ dtdpopeg povaoeg CSS
apyroe vo SlapEPEL TOGO TOAD, TOL £YIVE TO OMOTEAEGHOTIKO VO OVOTTOGGOVTOL KOl VO KUKAOPOPOLV
TPOTAGELG YWPLoTA ava evotnta.[5][9]

yquoe 37: CSS mopdaderyuo
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2.18.6 Avartopia evog kavova CSS

Selector

R

color: red:

 — | I
Property Property value

N |
Declaration

Zyquo 38: CSS avatopio

OLOKANPTM M dopun ovoudleTal GOVOAO KAVOVOVY KOl TEPIEYXEL TO EMUEPOVS TUNLOTOL:

e Selector: Avtd eivar to évopa tov ototyeiov HTML omv apyn tov cuvoérov kavévev To
omoio kafopiler Ta otoyeia mov Oa Japopewbodv ce aVTO. ZTNV TAPOUTAVE KOV
eméyyOnke va dSwopopembovy ta HTML ototyeia <p>.

e Declaration: avtdg eivar évag kavovag 0nmg to “color: red;” kot kabopilel o€ moleg amd TIg
1010TNTES TOL GTOoLKEloL B ARGEEL 1) Eppdvion.

Property: etvat pia 1010t TOL TOV APYOTEPQ TNG OTOSIOETOL LIdL TIUN.
Property value: eivair n tyunq and éva oOvoro emhoymv mov BEAOLLE VO SOCOVUE GE a
wotnro. o mapddetypa n w010t ta “color” déxeton Ties omwe ypopata “red” 1 “green”.

Téhog to CSS ¢ mapandve ewdvog petappaletal o€ “odec o1 mapdypaeot Ha epepoavifovv To Keipevo
He KOKKIVO Ypadpo.”.

2.18.7 Javascript

2.18.8 Tveivon n Javascript ?

H JavaScript givol po YAOCoO TPOYPALUATIGHOD TOV EMITPENEL TNV EQPAPLOYT] COVOETMV AEITOVPYLDV
o€ 16T00eMdEG Kovovtds tec Mo Lovtavég. Ommg avapépOnke Kot Tapandve to Pactkd pépn pog
wotoceridag givar 1 HTML, to CSS kou 1 Javascript. H HTML givai o okehetdg g 10T06EAMBAG, TO
CSS kafopilel mog Bo gupaviletor ovtdg 0 GKEAETOC KO 1 Javascript Umopel vo eVUEPMGEL KOl VOl
emmpedoet Suvapkd ta CSS kot tny HTML. [5][8]
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2.18.9 Scripting yYA®G0£C TPOYPOUNOTICROD

H Javascript pepikég @opéc avapépetal o¢ 1 YA®ooo, Scripting. “Eva mpdypoappa ypouuévo G pio
YADGGU TPOYPAUUOTIGHOD Ot 1| C TPEMEL VO LETAYADTTIOTEL Y10 VO UTOPEGEL VO, EKTELECTEL, EVOD M
javascript dev ypeldletar vo petayrottiotel. O kmduog Javascript mepiéyet Lo GEPA Amd EVIOAES TOV
gpunvevovtal pio Tpog pio 6To YpOVo EKTEAEOTC.

2.18.10 Il Aertovpyel n JavaScript;

H JavaScript &ite gival evoopatouévn o€ | 10ToceAidan eite meprhapupdvetor oe éva apyeio .js. H
Javascript €yl mo vomupo vo Aettovpyet petd m @dptworn tov HTML kar twv CSS ot cerida,
emopévmg tomobeteitan 610 KAEioO NG eTkétag copatog o HTML.

Baoiko npdtumo HTML:

<html>
<head>
<style>/*I am Style of The Websitex/</style>
</head>
<body>
<!--I am body of Website. Everything is inside me--—>

</body>
</html>

Zymua 39: Tlpotvno HTML

Me javascript:

<html>
<head>
<style>/*I am Style of The Websitex/</style>
</head>
<body>
<!--1 am body of Website. Everything is inside me-->

<!--After Everything-->
<script type='"text/javascript'>

//I am Javascript. I make website funny place.
</script>

<!-— OR With External .js File——>
<script type='"text/javascript" src="./myFile/myScript.js'">
</script>
</body>
</html>

Yynpa 40: Ipdtomo Javascript
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2.18.11 Xpnoeig Javascript 6tov onpuepivo KOopHo

IMaporo mov m javascript dnpovpyNONKE Yo v KAVEL TOVG 1IGTOTOTOVG SLAOPAGTIKOVG, OUTY TN CTIYUN
XpPNoomoteitar yio:

o T v avantuén epaproynv yio Kivntég cuokevég (React Native, Native Script, Ionic)
o [ v avantuén mayvididv mov Pocilovtal g TPOYPALLL TEPUYNONG
® Avamtuén eQoproydV 16TOV GT0 TTiow PEPOS NG epappoyng (Nodejs)
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Kepdhiow 30:  Apyrrektovikn Loyiopuikov Productive Manager

3.1 Ewayoym

10 KEPAAOLO TOV 0koAOLOEL B TOPOLGLUGTOOY Ol TEYVIKEG TTVYEC TNG EPYACING. ZVYKEKPLUEVQ, Oa
avarvBel n dnpovpyia €va veov Spring Boot Vaadin project ypnowyonowwvtog to IDE Intellij kot to
vaadin starter project. Téhoc, Ba d00ei pio Aemtopepng mePLYpPAP] TOL GYECIOKOV GYNUOTOG TMOV
ovtotTTeV TG Pdong tng epyaciog kot Bo avapepBolv o1 empuépovg Asttovpyieg kaOe Topéa.

3.2  Anmovpyio project

H Oonwovpyia evog Vaadin project umopel va yivel pe moAdovg tpdmovg. O mo €0KoAog Kot
eVOESEYUEVOC TPOTOC elvar pe TNV ypNom evOg PO QTIYIEVOL apyLKoD project To omoio Ba mepiéyet
T1g avaykaieg PpAodnkes kot v dtacvvdeon e To Spring Boot. Avtd pmopet va yivel pe v amo v
wotooeAido https://vaadin.com/hello-world-starters n omola mepi€yel apkéTo TPO QTIOYUEVA project
avAAOYO UE TIG OTOLTNGELS TG TACTPOPLOS.

& C' @ vaadin.com/hello-world-starters

Gradle build. ~. applications using Gradle

build.
Download &

Download &

View code © View code ©
Vaadin 23:
Vaadin 23 - Spring Boot Vaadin 23 - Plain Java
Starting point for Vaadin 23 Starting point for Vaadin 23
23 applications with Spring 23 applications without Spring

Boot (recommended). Boot or CDI.
Download & Download ¥

View code © Try in Gitpod ® View code © Try in Gitpod ®
Vaadin 23 - CDI

Vaadin 23 - Quarkus
A starting point for Vaadin
23 23 applications using CDI 23
and JakartaEE.

A starting point for Vaadin
application with Quarkus.

o 10ad & Download &
ownload

View code © Try in Gitpod @ View code ©

Yynpa 41: Vaadin - Spring Boot

Amo TV Topandve 16ToceAda £yve 1) emdoyn g ékdoong Vaadin 23 kafdc katd tnv avamTuén

nTav mn mo evnuepopévn kot otafepn ékdoomn mov mpdoeepe to Vaadin. A@ov yiver m Aqyn Tov
apyeiov B mpémer va, avoytel w¢ veo project oto Intellij IDEA Bpickovtog kot avoryovtag to apyeio
pom.xml. Xt wepintwon mwov dev vrdpyetl to Intellij IDEA Ba yperaotel Eva d10popeTicd mTpdypoLpLpLo
avamTLENG KMdKA.
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Eile

produ

Yymua 42: IntelliJ Anovpyio Project 1

Edit  View Code  Refactor

Ni

Close Project
Setting
Project Structure...
File Properti
Local History

ave All
Reload All from Disl
Repair IDE
Invalidate Cache
Manage IDE Settings
New Projects

tup

Export

Build

pom.xml

v

Yymua 43: IntelliJ Anovpyia Project 2

Téhog apov avoi&el To project Kol pOPTM®SOLY TO ATOPOLTITA OPYEID 1| EPUPHOYN TPETEL VAL
“Run Application” tov Intellij IDEA.

doxaotel 0Tt pmopet va, EEKIVIGEL YPTCLLOTOIDVTOS TO KOVUT

Console

Actuator

NN/ N

-1 11
-

(-
bl

ProductiveManager vAlpha_1

Powered by Spring Boot 2.6.7

2023-03-13
2023-83-13
2023-03-13
2023-83-13
2023-83-13
2023-83-13
2023-83-13
2023-03-13
2023-03-13
2023-83-13
2023-03-13
2023-83-13

599
.599
736
770
.830

INFO 1
INFO

restartedMain]
restartedMain]
INFO

INFO 1
INFO 1

restartedMain] .s.d.r

restartedMain] .s.d.r
restartedMain] o.
INFO 1
INFO
INFO
INFO 1
INFO 1

restartedMain] o.ap.
restartedMain]
restartedMain] o.a
restartedMain] w

restartedMain] conm.za
INFO 1

INFO

restartedMain] com.za

restartedMain] o.

Zymua 44:

com.example.appl

con. example.appl

org.apach

[ VAR
(A
AV
| [
b

I
Crrrrnl
VP oy B By

cation.Application

tion.Application

r

1

positoryConfigurationDelegate :

positoryConfigurationDeleg
embedded. tomcat.Tomcatileb!
catalina.core.StandardService
talina tandardEngine

.[Tomeat]. [localhost].[/]

icationContext :

hikari.HikariDataSource

H2ConsoleAutoConfiguration

A O |
4010
]

I/
LG I I A o I |
gl W [
/1
|-

: Starting Application using Java 11.0.16.1 on ChrisOmen with PID 1153

: No active profile set, falling back to 1 default profile: "default"

Bootstrapping Spring Data JPA repositories in DEFAULT mode.

: Starting service [Tomcat]

: Finished Spring Data repository scanning in 33 ms. Found 9 JPA repos|

: Tomcat initialized with port(s): 8688 (http)

: Starting Servlet engine: [Apache Tomcat/9.0.62]

: Initializing Spring embedded WebApplicationContext

Root WebApplicationContext: initialization completed in 253 ms

: HikariPool-5 - Starting...
: HikariPool-5 - Start completed.

: H2 console available at '/h2-console’

IntelliJ Anovpyia Project 3
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ATO TV TOPamave KOV, LITOPOVUE VO SOVUE OTL 1] EQUPLOYT EEKIVIIOE KOVOVIKG TNV Agttovpyia TNG.
EmmAéov, Adyo 0Tt ivor pia epappoyr] S1adtKTOOD ITOPOVLE VO TNV SOKIAGOVLE TNYAivOVTaG GTO
otV mpokabopiopévn devbuvon http://localhost:8080 péow gvog mepuynr.

3.3 IHokéto KOKE TG EQUPROYNS

H epappoyn Productive Manager amoteleitor and moAAd TOKETA TOL GLVEPYALOVTAL Y10 VO TAPEXOLV
pio ohokANpouévn Abon yioo T Slayeipton dedopévav kal TapayyeMav meratodv. Kabe maxéto €xet
£€vay GUYKEKPIUEVO POAO OTNV €QOPLOYN Kot EXEl GYeO0OTEL Yo Vo AEITOVPYEL OE GUVOVAGHO LE T
GAAQ Yo VoL OMILLOVPYNOEL LI OOLIAELTTY) EUTELPIA Y10 TOVG XPTOTEG.

TTaxéta

o Backend: Ilepiéyel ™ Pacikn AOyK) KOl TOVG EMLYEPNUOTIKOVS KOVOVEG TNG EQOPLOYNG,
KaOADG Kot SIETAPES Y10 AAANAETIOpOaOT LE GAND TOKETAL.

e Data: Acyoleiton pe TV amobfKELOT KOl TNV OVAKTNGT] dEGOUEVEOV TTOV YPNGUOTOLOVVTOL
omd TNV eQUpPLOYN Kol TapEyeEL Evo eminedo agaipeong HeTalD T EQOPROYNG Kot TG BAoNC
dedopEV@V.

e Entity: [lepiéyel i KAAGELG TOV ¥PNGIUOTOOHVTOL YO THV OVOTAPACTOCT] OVIOTHTOV GTNV
€QOPLOYN, OTOG TEAATEG KOt TapOyYEALES.

e Exceptions: Acyoleiton pe eE0PECELG TOV EVOEYETOL VO, TPOKVYOLV KOTA TNV EKTELECT] TG
EPUPUOYNG, TAPEXOVTOC EVOV TPOTO YEPIOUOV COUAUUT®V KOl EUPAVIONG CTUOVTIKOV
UNVOLLATOV GTOVG (P |OTES.

e Repository: Ilopéyer éva ovvolo demapmv Yo aAAnAienidpacn pe T Pdaon dedopévav,
emTpémovtag E0KOAN avalnTnom Kal YEPIoUO OES0UEV®V.

o Resources: Ilepiéyel TOPOLE MOV YPNCLLOTOOVVTOL OO TNV EQUPLOYN, OTMG EIKOVEC Kol
oapyeio KEWEVOU.

e Services: EQopuolel tnv emyelpnpatikn AOYIKN TG EQOPUOYNG, OE GTEVI] GLVEPYNCIQ UE TO
eninedo Oedopévov omo 1o TokeTo Repository yuo v mopoyr] AETOVPYIKOTNTOS GTOVG
XPNOTEG.

o Util: Ilepigyer KAdoeic kot pueboddovg ¥PNGIUOTNTAG TOV YPTCLLOTOOVVIOL GE OAN TNV
EQOPUOYN, TAPEXOVTOS KOIVI] AELTOVPYIKOTNTA LLE ApOPMTO KOl ETOVOYPTGLLOTOMGILO TPOTO.

e Security: [Topéyel Aertovpywdtnta mov oyetileton pe v acediela, OTwe ELEYYO TAVTOTNTOS
Kot €£0VG1000TN o).

o UL Ilepiéyer ta otoryeio Semapng ypMoTn TS EPAPLOYNG, EMTPETOVIONG GTOVG YPNOTEG VOl
oAnAemdpodv pe 1o cHOTNH KOl VO TPOBAAlovy dedopéva.

e View: [Tapéyet 11¢ Tpoforéc OV ¥PNGLOTOLEL 1) EPAPLOYY], OTTMOC 1| ApyIKn 006V Kot 1) 006vn
AETTOUEPEUDV TTEAATY).

o Forms: Iepiéyel Tig QOPUEG TOV YPNOLLOTOIOVVTOL Yio TN SMUIOVPYIL KOl TV EVNUEP®ON
OVIOTNTWV GTNV EQPAPUOYY.

Y116 emdueveg evotntes, Ba piovpe (o O TPOCEKTIKY LATIOL 0T PACIKE TOKETA TNG EQOPLOYNS Kol
T OVTIOTOLYO OTOLYEID TOVG, TUPEXOVTOG AETTOUEPEIG TANPOPOPIES Y10 TO POAO TOLG GTNV EPUPLOYN
Ko TG GLVEPYALOVTOL Yo Vo, S1ULLOVPYNGOLVV U0 OTPOCKOTTY EUTELPIN GTO YPNOTN.
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3.3.1 IMoxkéto Entities

To mokéto "backend.data.entity" mepiéyel KAGGEC TOL TEPLYPAPOVLY TIC OEUEMMDOELS OVTOTNTECG
dedopévav TG PAPHOYNG Kot Eival vtevduveg yloo TV amoBNKEVGN KOl TNV OVAKTN OGN TANPOPOPLOV
mov oyetifovton e mEAATEC, mOpOyYEMES, TOMTIKEG Ko GAAa onpovTikd dedopéva. Kébe ovtdotra
€XEL OYESAOTEL Y10 VO OVTITPOCMTEVEL EVOL GUYKEKPIUEVO OVTIKEIUEVO OEOOUEVOV KOl EYEL IOLOTNTES
7OV OVTIGTOLYOVV GTO SIAPOPETIKA TESIO KOl YOPAKTNPIGTIKA aVTOD TOL aVTIKEEVOL. Méca 6€ T
TO TOKETO, VILAPYOVY TOAAEG KAAGELS TOoV emekTeivovy TV kAdon AbstractEntity, n omoia mapéyet Eva
Kowo olbvolo 1oTTeV kot pefddmv mov poipdalovtor OAeg ot ovidtntes. AvTEC ol KAAGELS
weptropfavouy Tig ovtotnteg omwg o [eldng, o [Hopayyeiiog ko po TTodtkn, kabepio omd Tig
omoieg éyel 10 Owd TNG CLYKEKPIWEVO GUVOAO 100THTOV Kol peBOdwv mov oyetiloviol pe to
OLYKEKPEVO  avtikeipevo Ogdopévov. Mall, avtég ot kotnyopieg OVTOTHTOV TOPEYOLV TN
payokokaid g epapuoyns Productive Manager, emitpémovtag TV OTOTEAEGUATIKY 00BN KeELON Kot
avdéktmon dedopévov mov vrootnpilovy v opadn Aertovpyia g epapuoyns. o tnv cvvdeon ue
v Paon dedopévav to mokéto Entities, ywo kdBe whdon ypnowomotel to mpdétuvmo JPA mov
avapEpONKe 6TO TPONYOVUEVO KEPAAOLO.

[Mopakdto Bo dovpe TV KAOe KAOOM AvoALTIKA

o AbstractEntity: H kAdon AbstractEntity omotedei ™ Pdon ywo OAeg Tig ovtdTNTEG TOL
VIdpyovy 010 cvoTNUO dtoyeipiong amobepdtov. TeptiapPfavel Eva HOVAdIKO avayvopioTIKO
Kot évav opBud ékdoong yw kdbe oviotnta. H yprion g kAdong avtng emitpénet v
€VOTOINOT| KOl TNV OTAOTOINGT TG LAOTOINGTG TV VIOAOT®OV KAAGEDY TOL GLUGTILOTOC.

e Audit: H xidon Audit emexteivel v KAdon AbstractEntity kot kataypdgel Tig EvEPYELEG TOV
yivovtor 610 cvuotnua dtayeipiong amobepdtov. Heprhappdaver mAnpopopieg dnwg o xpNoTng
OV TPOYLOTOTOINGE TNV EVEPYEWL, 1 DPO TOV TPOYUOTOTOMONKE, W0 TEPLYPOPN TNG
EVEPYELNG KO TO EMiNEdO coPapOTNTUC TOL EAEYYOL TTOL EKTEAEGTNKE. TEAOG, YPNOULOTOIDOVTOG
ovTV TNV KAdon to gpyareio diayeipiong amobépatog mapsyel GNUAVTIKES TANPOPOPIES Yia
TNV 16TOPI0 TOV GLGTHLLOTOG KOL TV OVIXVELCT] GEAALATOV 1) AVOUUALDY GTI) AELTOLPYI TOV.

e Category: Avtf 1 KAGon enekteivel v AbstractEntity kot avtimpocwomevel o kotnyopio
TPOIOVTOV 010 gpyareio dayeipiong amobepdtmv. [epiéyel éva medio ovopoTOC OV €ivor
Hovadiko Kot oyt kevd, KaBd¢ Kat o AMoTo TpoidvTmV OV aviKOLV GTIV KATNyopid.

e Customer: Avt) 1 katnyopio exekteivel To AbstractEntity kKot avtitpocmredel Evay TeEAATN
g emyeipnone. Ilepiéyel medioo yio to dvopo, to email kot tov aplud TnAe@dVoOL TOL
TEAATN, KaODS KoL pia AloTa e TIC TOpayYEAMES TOL £XEL KAVEL O TEAATNG.

o Employee: Avt) 1 «Adon emextetver v AbstractEntity kot vAomotel v UserDetails xon
AVTIIPOCHOTELEL Evav vdAANAo g emyeipnone. Ilepiéyel media yio t0 6voua, t0 OGvoua
YPNOTN Kol TOV K®OKO TPdSPacng Tov VTOAAGAOL, KAONDC Kot TOV pOAO TOL GTNV EMLYElpNoN
(6mwg dtevBouvng N amAdg VITAAANAOG).

® Order: H «\don enekteivel v AbstractEntity kot avtimpocwnedel o mopayyedio. wov
vrofdiietor yio Evav meddn. Tlepiéyel media yio Tov meAdTn oV €kave TNV TapoyyeAia, Tnv
wpa Topayyeriog, TNV Katdotaon g mapayyeriog (0nmg "véa" N "tAnpopévn'"), T cuvoikn
TN TG TopayyeAiog kot pia Alota pe avtikeipeva tomov OrderProduct. Me ) ypfion avtnig
g KAGoMe, to epyadeio dwyeiptong amobépartog umopel vo mapakorovdel Tic Topayyerieg
TELOTAOV KoL TO EMITES A AMOOENOTOC,

o OrderProduct: H k\Adon enekteivel tnv AbstractEntity kot avTitpoc®nevel £va GUYKEKPIUEVO
TPOIOV oL TopayYEAONKE ¢ HEPOC piag mapayyehiog. Tlepiéyel éva medio yio 0 avTiKEipeVo
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Product mov mapayyélOnke, kabohg katl medio yioo TV TOGOTNTA OV TTapayYEAONKE KOl TNV
TN otV ozoia TapayyéAOnKe. XpNGILOTOOVTOG OVTHY TNV KAKOT|, TO EpYaAEio dtoyeipiong
aroBépatog umopei vo mapaxorovdel oo Tpoidvta mapayyéAdnkay, téco and Kabe Tpoidv
ToporyYEAOMKOY KOl TV T TNV 0ol ToANOnKay.

Product: H k\Adon enekteivel to AbstractEntity kot avturpocwnedel Eva mpoidv mov pmopel va,
nwinbei N va dwyxepiotel 610 cvotua. [lepiéyel nedia yio to dvopa TOV TPOIOVTOG, TV TIUN,
T0 KOGTOG, TNV TOGOTNTO, TNV Kotnyopia, tov mpounbevty, tov @opo, 1 dievbuven URL
g1kovag, To barcode kot €4v 1o TPOIOV gival EVEPYOTOMUEVO 1) EXICNUOCUEVO Yo dtarypaen. To
nedlo katnyopiog cvvdéel 1o mPOIOV e U0 Katnyopio, oty omoio avikel, eved 1o medio
mpounbevti 10 GLVOEEL e Tov Tpounbevtn mov to mopéxel. To medio Pdpov 10 cuvdLel pe
évav @Opo mov epopuoleTar oto mPoidv. TENOG, YPMOYOTOIDVING OLTHV TNV KANOT TO
gpyoleio Owayeiplong amobépatog pmopel va mopokolovbel To mPOIOVTA, TIC TWES, TIC
mocdTNTEG Kot GAAEG AemtTopEpELES, KABMG KOl VoL TOL GUVOEGEL LLE KOTIYOPiES, TPOoUNOevuTEC Kat
POpoLG.

ProductSupplier: H k\Adon ProductSupplier enekteivel to AbstractEntity kot avTirpocwomevel
évav mpounBevutn mpoidvtwv oto éva cvotnua. Ilepiéyel media yio to 6vopa, To email kot Tov
aplBud mmAeedvov Tov mpounbevtr. XpNOOTOIOVTOS OVTH TNV KAAoN, TO gpyoieio
dwyeiplong amoBépotog pmopel vo mopakoiovbel tovg mpounbevtég Kol To oTOUKEIN
EMKOWVOVIOG TOVG, KOOMDG KAl VoL GUVIEGEL TPOTOVTA, [LE TOV TPOUNDEVTN TOL TOVG TOPEYEL.
Tax: H «ldon enekteivel 1o AbstractEntity kot avtimpocwonevel Evav @Opo mTov Umopel va,
gpappootel oe mpoidvta oe éva cvotnuo dwyeiptong amobepdtov. Iepéyer nedia yio o
ovoua Kot v a&io eopov. Xpnoyonolidviog auTiv TV katnyopia, to epyaieio diayeipiong
umopel vo mopakolovdel Toug @OPOVG KOl TO MOCOGTO HE TO Oomoio epappdloviol ota
TPOIOVTA, EMTPENOVTAG UKPPELS TIEC KAl avaPOPEG.

Policy: H «Adom Policy emekteivel v AbstractEntity kot avTimpocmmedel o TOAITIKY TOL
ypnoonoteital oto cuatnua. [lepiéyel media Yo T0 OVOLO TNG TOAMTIKNG, TNV TPOETIAEYUEVT
TN TNG KO TNV TN Tov €xel emieyel. EmmAéov, mepiéyet éva medio yia ) Aloto TV TGV
OV UTOPOVV VO, EMAEYOVV Y10 OLTHV TNV TOMTIKY], KOl GUTO TPOYUATOTOLEITAL HECH HLOG
Motag tov String]PA. Xpnowonowwvtag ovtiv TNV KAAGCT, TO GUGTNUO UTOPEL Vo
TOPUKOAOVOEL TIG TOATIKES TTOV YPNGUOTOLOVVTOL KO TOLEG TIUEG EYOVV EMAEYEL Yo KAOE pia
omd avTéG. OGS Yo TAPAdELYLLOL O TPOTOG XEPIOUOD TV SLUBESIH®Y amofepdTmy.
StringJPA: H «\don String]PA emexteivel v AbstractEntity kot avtimpocoredel o omin
oAeoplOunTiky T Kol wEPEXEL HOVO €ve Tedlo Yoo TNV T TOL OAQAPIOUNTIKOV.
Xpnowomoteitor amd to Java Persistence API ywo tqv amoBnkevon 1| tov yeipiopd dedopuévav
pio Motag Tov TeEPLEYEL GUUPOAOGEPES 6TO cVGTN A dloyEiplong amobepdTwmv.
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build()

toString()

builder() t § builder()

tring()
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name(st y tostring()

Zyquo 45: TTakéro Entities 1
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StringJPA

builder()

DateTime

Product

Zyquo 46: [Takéro Entities 2

3.3.2 Ilokéto Services

To mokéto Services mepléyel KAGGES TOL VAOTOWOVY TNV POCIKY EMYEPNUATIKT AOYIKY TNG
EQOPLOYNG, OE OTEV] GLVEPYUGIO LE TO EMIMESO OEOOUEVMV OV TOPEXETAL OO TO TOKETO repository
Yo TNV TOPOYN AETOVPYIKOTNTOG GTOLG YPNOTES. ALTEG Ol vmnpecieg eivor vrevbuveg Y v
EKTEAECT] TOV KOPIOV AELITOVPYIOV TNG EPAPUOYNG, OM®S M dloeipion Oedopévav TPoidovimv, o
YEWPLOGUOG TOPOYYEAMY KoL 1] ONUOVPYIC OVaQOPDV.
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ITopaxdto Bo dovpe TNV KéOe Khoon OVOAVTIKE:

AbstractService: Avti 1 agnpnpévn KAAon TapEYEL Lo footkn LAOTOINGT AEITOLPYIOV Yl
TIG VITOAOUTEG KAUCELS VANPESIOV TOV TNV KANpovouovyv, opilovtog kowég uebddovg yio tnv
npdcPaom Kot TNy dtoyeipion dedopeEvVeV G TPog TNV Pdon).

AuditService: Avti 1 KAdon map€yel AEITOLPYKOTNTA YO TNV TOpOKoAovONoN Kol TV
KOTAYPOPT EVEPYEIDV KOl CLUUPAVTI®V TOL YPNOTN Kol TNV KAaToypoen tovg otn Pdon
dedopévarv, Yo KOOV EAEYYOL KOl EVTIOMIGHOD GOAAUATMV.

CategoryService: Avt 1 KAGon TopEYEL AELTOVPYIKOTNTO Yol T S10YEIPLIOT) TOV KATIYOPLDV
TOV TPOIOVTOV, OTTOC 1) OTLLOVPYIQ, | EVIUEPOOT] KOl 1] SIAYPAPT] EYYPOPAOV KATNYOPLDV.
CustomerService: Avtiy 1n KAdorn mopéyel AeTovpykdTTO Yo T Sloyeipion dedouEvmv
TEAQTOV, OT®G TN Onuovpyia, TNV EVNUEP®ON Kol TN Oypoen EYYpoeodvV EYYPUp®V
TEAUTOV.

EmployeeService: Avti n KAdorn mopéyel AertovpywkdTnTo Yoo T Slayeipion dedouEvmv
VTOAAMA®V, OTTG dnUovpyia, EVIUEPMOOT] Kot d10ypaPn EYYPAPOV VTAAANA®YV.
ImageService: Avti 1 KAGON TOPEXEL AELTOVPYIKOTNTO YO TN OLOYEIPION EKOVAV, OTMC 1
OTOGTOAN, 1 AWM Kot 1) S10ypaen apyeimv eoOVaC.

OrderService: Avt 1 KAdon TopEYEl AETOLPYIKOTNTO Yoo Tr SlyElplon TapayyeMdV
TPOIOVTOV, OTTMG 1| SNUIOVPYIO, 1 EVIUEPMGT KL 1) SL0YPAOT| EYYPUPDY TOPAYYEALDV.
PolicyHelper: Avti 1 xldomn mopéyel Pondnrticés pebodovg v v epapuoyn TOMTIKOV
EAEYYOV TNG GLUTEPIPOPAS TOL GLGTHLLOTOC,

Policy Service: Avti 1 KAdon mapéyel AETOVPYIKOTNTO Yo T SLYEIPION TOMTIKDOV ELEYYOV
GUUTEPIPOPAGS, OGS 1) ONLOVPYIQ, ) EVIUEPWOOT] KOl 1] S1YPAPT] TOMTIKOV.

ProductService: Avti 1 KAAGT TOPEYEL AEITOVPYIKOTNTA YO TN OLOYEIPION TPOIOVTIWV, OTMG
TN OMovpYia, TNV EVIUEPMGN KoL TN OLYPOPY| EYYPAPDV TPOTOVIMV.
ProductSupplierService: Avt m KAGoN TopEYEL AETOVPYIKOTNTO Yoo TN Oloxeipion
wpounfevT®V TPOIOVTOV, OTWOC TN ONoLPYi, TNV EVNUEPWOOT KOl TN dlypaen EYYPUPOV
TPOUNOELT®V KoL TNV VITOPOAT EPOTNUATOV GE OVTEC.

Report Service: Avti m «Adon TOpPEYEL AEITOVPYIKOTNTO Yo TN ONUIOVPYIK OVOPOPDV
TOANCEDV.

Tax Service: Avti 1 KAdon mopéyxel AeTovpykdOTNTA Yoo TN OlXEIPION POPOAOYIKDV
GUVTEAEGTAOV, OTMG 1) ONUIOVPYIQ, 1] EVIUEPMGT] KOL 1) SOYPAPT) POPOAOYIKDY EYYPOUPDV.
Security Service: Avt 1 KAGoN TOPEYEL AEITOVPYIKOTNTA Y10 TV TLGTOMOINOT| TV YPNOTOV
G EQUPHOYNG KOl TOV TEPIOPICUOV TOV JOOECIUOV AEITOVPYIOV OVIAOYO LE TO €00G TOV
ypnot (Awyepiotg, YmoAinioc, AVv@vopoq).

YUVOMKA, TO TOKETO VINPECIOV  dadpapatilel kpioywo poAo oty viomoinomn ™S Poctkng

AELTOLPYIKOTNTOG TNG EQUPUOYNG KOl Oivel TN duvaTOTNTO GTOLG YPNOTEG VA EKTEAOVV OAPOPES

gpyaoieg kot Agttovpyies. Xe o1eV cvvepyaocia e To Takéto Entities autég ot vanpecieg mapéyovv v

OLELPLOT EMYEPTLATIKOV SAOIKOCIDOV Kol dedopévev. Eite mpokettal yio dioyeipton TAnpopopidv

neATOV, enelepyacio mapoyyemy, dNUIOVPYIO AVOPOPDY TO TAKETO VINPECIOV TIC KOADTTEL

2NV TOPAKATO KOV UTOPOVLE VO SOVLLE L0 AVATOPACTOCT Ao TG KAGGELS KOl TO TG GUVOEOVTAL

HeTa&l Tovug, ol KAAGELS TV VIINPECLOV.
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OdNyog ¥pnoNg AOYIoUIKOD

AuditService

ditRepository)

List<ProductPerformanceResource>

¢

customerService

I\

Zynpa 47: Ioxéto Service

3.3.3 Ilokéto View

To mokéto View eivor vmevbuvo yuoo v dnuiovpyio. TG YPOQIKNG JETAPNC TOL YPNOTN NG
EQOPUOYNG. XpNoluedel ®¢ 1o KOPlOo HECO TPOC TOVG YPNOTEG (DOTE VO  UTOPEGOLV VO
oAAnAemidpdcovy e TO AOYIoUIKO Kol vo £xovv mpodcPacn otilg duvatdttég tov. To maxéro View
ouvdéeTol oteva pe To Tokéta Entities kot Services @oTe vo UTOPEGEL VoL EKTELECEL TIG AEITOVPYIEG TNG
gpappoyne. [a tig empépovg KAdoelg Tov makétov View yivetal 1 xpnon tov Vaadin Flow kot tov
Web components tov.

Hopakdto o dovpe TNV KAOE KAOGT AVOAVTIKE:

e AbstractCrudView: Avtf 1 agnpnuévn kidon mapéyel o factkn bAOToinon Aeitovpyldv
Yo TIg VROAOWEG KAGOELS OvamOPAoTUoNG OEOOUEVAOV TNG YPUPIKNG OETAPNG TOL TNV
KAnpovopotv, opilovtag Kowvég pebBddovg yw NV ovamopdcTacth Kot Ty dlayeipion
dedopeveV G TPOG TiG KAAGELG vanpecwdy. H avamapdotacn tov dedopévov yivetal pe tnv
HOPON TiVOKa, OOV Ol GTAAEG OVTIOTOLYOLV OTIG WOIOTNTES KOl Ol OEPEG OTIS eyypapes. H
TOPUTAVO KAAoT vAomoteitan amd Tig CategoryView yio TIG KOTNYOPIES TOV TPOIOVTI®V, TNV
CustomerView yia Tovg meldteg, Tnv EmployeeView yia tovg vraiiniovg, tnv OrderView yuo
g mopayyehes, v PolicyView vy T TOPOUETPOMOW|GE TOV GULOTNLOTOS, TNV
ProductSupplierView ywo tovg tpopunbevtéc tav npoiovtov, tnv ProductView yia ta mpoidvia
Kot tehog, v TaxView yia Tovg popovc.
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Zynua 48: Abstract Crud View

o AbstractForm: Avt n apnpnpévn KAAon TopExet pio Bacikn VAOTOINOoT AELTOVPYIDY Y10 TIG
VROAOITEG KAAGELS LUE POPUEG TNG YPAPIKNG SIETAPTG OV TNV KANPOVOLOLV, opilovTag KOWES
uebddovg ywo TV ekympnorn dedopeveov ©¢ mpog TV KAdorn AbstractCrudView. H
CUUTANP®CN TOV JEOOUEVAOV YIVETAL HE TNV HOPEN TTEdIOV OHUSOTONUEVOV GE UI0 KOV
oopua. H moapomdve xkdidon viomoteitor amd tig CategoryForm yuo Tig Kotnyopieg tomv
poidvtav, v CustomerForm yia Tovg meddteg, v EmployeeForm yia tovg vradiniovg,
v OrderForm yw tig mopoayyehes, v PolicyForm yw 11¢ mopoperponomoslg tov
ovotiuotog, tnv  ProductSupplierForm yw tovg mpounbevtéc tov mpoidoviov, v
ProductForm yw ta poidvta kot tedog, tnv TaxForm yia Tovg popovg.

Zynue 49: Abstract Form

Emumiéov vmapyovuv ot mopoakdtom KAGoelg ot omoiec dev vAomowovv Tic AbstractCrudView /
AbstractForm yio tnv avomapdotacn TV AEITOVPYIAV TOVG Kot TIG SOHOVV EEYMPLOTA
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OdNyog ¥pnoNg AOYIoUIKOD

o ProductOrderMaker: mepiéyel v ypoQiki OvATOPACTOGT Y0 TNV TOPOYYEAOANWYIO KOl TO

KaAdO1 ayop@v.

Order details

Ordered products

Yynpa 50: Product Order Maker

e AuditView: mpoPdier ce popen mivoka To OESOUEVE Yol TIG EVEPYEIEG TOL E£YVOV OTO

GUGTNLO.

Yynpo 51: Audit View

e LoginView: guopavilel o eSO E1G0YDOYNG TOV CTOWYEW®V GUVOESTG Y10 TOVS VIUAANAOVS Kot

ToVg dlayeplotés. H motomoinon twv ototyeimv yivetal péow tov SecurityService.
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Productive Manager

Log in
Username

admin

Password

Forgot password

Yynpa 52: Login View

ReportProductView: Avomoplotd oTOTIOTIKEG OVOQOPEG OYETIKA We TIC Tapayyeiies, To
TPOLOVTO, TOV OLYOPAGTNKE KOl TOVG TEAATEG.

Zymua 53: Report Product View

NotificationManager: Toapéyel v OLVOTOTNTO Yl TNV EUEAVIOT] UNVOUUAT®OV AdBovg 7
EMTLYI0G GTOV YPNOTY TNG EPUPLOYNC.
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! Orders

‘ Customers

> Reports
Order cancelled!
- 3

ZyMuo 54: Notification Manager

152

141

148

155

160

166

173

179

186

Odyds ypMoNG Aoyio koD

e MainLayout: givatl 1 mo Pacikr doun NG YPAPIKNG SlETOENC, Kobmg, TePLEYEL TNV oToiyIoN

TOV VTOAOITOV JEMAPOV KOl TO LEVOD TPOGPACTS TOVG.

= Pproductive Manager

Zyfua 55: Main Layout

GGGGG

GGGGG

Jonn

2TV TOPAKAT® EIKOVO UTOPOVUE VO SOVUE UI0 VOTOPAOTACT 00 TIG KAGGELS KoL TO TMG GLVOEOVTOL

peta&d Toug, oL KAAGEIS TV JETAPOV.
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(List<OrderProduct>)
(Product)
0
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0
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(HasStyle)
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NotificationManager

(String, NotificationVariant)
(Audit)
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LoginView

(BeforeEnterEvent) v

ReportProductView
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Zymua 56: Taxéto View




Odyds ypMoNG Aoyio koD

Kepdhiorwo 40:  Oonyoc xpions AoYLGHIKOV

4.1 Ewoayoym

Onog avaeépbnke kot og mponyovuevo kepahato, To Productive Manager eivar éva cdomua
Swyeilplong amoBnKNg Kot TOANCEDY TOV TOPEYEL LUt OAOKANPOUEVT] ADOT OTIC EMYELPTGELS YL TN
Sloelplon Tov amobENATOG KoL TOV TOANGEDY TOVG. XTO EXOUEVO KEQAAAL0, Bol eENyncoLLE TOV TPOTO
Agrtovpyiag NG EPAPUOYNG KOl TAOC UITOPEL KOVEIG VoL TN YPTCYLOTOCEL LUE TOPASEY IO LG KAPog
TOT®V.

4.1.1 Eiocodog ypfiotn

To vo UmTopEGEL KOMOOC VO YPNOLUOTOINOEL TNV €Qopuoyn Oa mpenel mpmta vo, SlobeTel gvav
Aoyopracpo. Kata v mpmtn €KKWVIGN TOL TPOYPOLUATOS ONUIOVPYELTOL O AOYOPLOGHOS TOV
SIYEPLOTN UE OPYUKOTOUNUEVT] TIUEG TOV GTOWXEIMV GLVOESNG He username "admin" koi password
"admin".

Productive Manager

Log in

admin

Password =

aEEE @

Forgot password

Yympa 57: Eicodog Xprjotn
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1 wepinT®on mov o ¥pNoTng ddoel AMabog oTotyein Tote O EUEOVIOTEL TO TAPAKAT® UNvVLpo Adbovc.

—~—

Productive Manager

Log in

(@ Incorrect username or password

Check that you have entered the correct
username and passweord and try again.

Username =

admin

Password =

Forgot password

yue 58: Eicodog Xpnotn Adbog Xtoryeia
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Odyds ypMoNG Aoyio koD

INo va amocuvdebel Evag ypriotng and v epapuoyn uropel va matnoel To kovumt “Log out”.

= Productive Manager

Welcome, Chris

Log out

Zyua 59: 'E€odog Xpnom
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A@pov mpaypotomoindel  TPOTN GLVOEST O AOYUPLOGUOS TOL OLOYEIPIOTI UITOPEL VA, SNUIOVPYNGEL
EMUEPOVEC AOYAPLOGHOVS YL TOLG VTOAANAOLG Tov Kotaothpatoc. Ilatwviag to kovumt “Add
employee”, GUUTATPOVOVTOG T GTOLYELD GTNV deE10 POPLLO KOl TELOG TOTMVTOG TO Kovumt “Save”.

Aiveton emiong 1 SLVOTOTNTO TNG EMAOYNG EVOG YPNOTI OO TNV AIOTA KOl GTNV GUVEYELN 1] EVIUEP®ON
TOV oTOLEIV TOV. AV g)EL YIVEL Kamolo AAD0G E1G0YYT OTA GTOLYELD O YPNOTNG WTOPEL VO TOTNGEL TO
kovumt “Cancel” ko vo axvpwoet TG aAlayéc. Télog omnv mepimtwon mov &vag ypnotng oev
ypewaleton pmopel va yivel ) dtarypaen] Tov pe To kovuni “Delete”.

= Productive Manager

Add employes

ymua 60: Awayeipion Xpnot

4.1.2 Ewayoy tpoiovrmv

o v elcaymyn tov mpoidvieov pénel Tpmdta va dnuovpyndovv ot katnyopieg, ot eOpol Kot ot

pounOevTés.

4.1.2.1 Anpovpyio vé®V KOTNYOPLOV

Mo v dnovpyia vémv KaTnyoplov TPETEL 0 ¥PNOTNG Vo Tepmyndel 6N GeMda pe TIC Kot yopieg
Kavovtag KAK o kovpmi “Categories” kot otnv cuvéyela va natinoetl to kovuni “Add Category”, petd
VO GUUTANPAOGCEL TO. GTOLXELN OTNV deS1d Popua Kol vo Tathosl “Save”. Av gyel yvel Kamowo Adog
€100y®YN 010 oTOLYElD 0 XPNOTNG UTopeil va matnoel To kovumt “Cancel” Kot va akupOoeL TIg 0AAAYES.
Téhog otV TEepimTmOON TOL Ui, Katnyopio dgv ypelaletal Umopel va, yivel 1 dtoypoapn TG E TO Kovpmi
“Delete”.
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OdNyog ¥pnoNg AOYIoUIKOD

= Productive Manager

Add Category

;

Energy Drinks

Energy Drinks

Log out

Zymua 61: Aayeipion Katnyopiov

4.1.2.2 Anpwovpyio vé®v opmv

lNo v dnuiovpyle vewv Katnyoplmv TPEmeL 0 xpnotng va mepmyndel otn ceAlda pe tovg eopovg
KOvovTog KAMK To Kovumi “Taxes” kot otnv cuvéyxelo vo motioel 1o kovuni “Add Tax”, petd va
CUUTANPDGEL TO. GTOLYEW oty 0e&ld Qopue Kot vo, Totoel “Save”. Av gyel yivel Kamoto, AdBog
€100y®YN 010 oToLyEln 0 YpoTNG Uropel va matnoel To kovumt “Cancel” Kol vo oKVpmGEL TIG AAAAYEC.
Téhog oV mepinTwon mov &vag EOpog dev ypetdleTor pumopel va yivel 1 daypa@r| Tov Pe TO KOvumi
“Delete”.

= Productive Manager

Add Tax

Zymua 62: Awayeipion ®opov
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4.1.2.3 Anpuwovpyio vémv apoundsvtov

T v dnovpylo vemv TpounBevt®dv TPETEL 0 YPNOTNG TPMTO Vo TEPIyNnOel otn ceAida pe Tovg
mpounfevteg Kavovtog KAMK to kovumi “Suppliers” kot otnv cuvéyela va matnoet to kovuni “Add
Tax”, petd vo cuumTAnpdoel Ta otoyEl oty 0e&ld Qopuo Kot vo Tathiosl “Save”. Av gyet ywel
Kamol AdBog elcaymyn oto. otoyEic o ypNotng Umopel va matnosl to kovumt “Cancel” kai va
OKLPWOGCEL TIC OAAAYES. TELOC otV TTepinT®on ov €vag TpounBevTng dev yperdletor pmopel va yivel
Swrypaen Tov pe 1o kovuni “Delete”.

= Productive Manager

Add Supplier

Coca Cola

inventory@Cocacola.com

698744253

yua 63: Awyeipton [poundevtv

4.1.3 Anpwovpyio vé®mv TpoidvtoV

Apov  éyovv onmmovpynfel ot mopambved KOTNYopleg, (OpOl Kol TPOUNBELTEG pUmOpouV  Va
dnuovpynBovv 1o mpotovta. I'a TV INMUIOLPY VEMV TPOOVIMV TPEMEL TPAOTO O YPNOTNG VO
nepmynbei ot ceXida pe ta mpoidvTe, Kovovtag KAK To Kovumi “Products” kot otnv cuvéyeln va
nmatoel o kovuni “Add Product”, petd vo cumAnpdoet To ototyeln 6TV 018 QOpLa KOl VO TTOTHCEL
“Save”. Av gyel yvel kamolo AdBog elcaymyn ota oToryEint 0 YPNOTNG UTOPEL VO TOTNGEL TO KOVUTL
“Cancel” ko va axvpwoet T arlayés. TELOg oty mepintwon mov Eva mpoidv dev yperdletar pmopet
va yivel n dlaypa@n tov pe 1o kovumi “Delete”.
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= Productive Manager

Add Product

H Id Image Barcode Name Quantity Cost Price Category ¢ Tax ¢ Supplier Enabled
Hell 250ml
‘ 29 17248770005403 Hell 250ml 253 05¢€ 071€ Energy Drinks 24% Masoutis v 17248779095493

Jimages/product/Hell.png

Upload Files...
Log out 31 l 5478772496296 Monster 500ml 253 08€ 1.30€ Energy Drinks 24% Masoutis v categ
Energy Drinks.
.. -
24%
4218 Red Bull 250m 2 066 1186 EnergyDrinks  24% Masoutis v
Masoutis
&0 cat -
05
B Toes ‘
35 31214863437386 Coca 76 045€ 0.9€ Soft Drinks 24% Lid! v 071
@ Suppliers ] .
253
- B nable
B oudeing B enabled
- 1
37 ¥ 19036028130970 Fanta Orange 500m| 76 03¢ 0.74€ Soft Drinks 24% Caca Cola v m Delete  Cancel
Reports
E ;

Zymua 64: Awayeipion [poioviov

4.14 Topayyemoinyio

Metd TV €100Y®OYN TOV TPOLOVIMV UTOPEL VO EEKIVIGEL 1] TOPAYYEAOANWIQ, Y10, TNV dNUovpYia vEmV
TOPAYYEMDY 0 YPNOTNG TPEMEL TPDTO VO TOEL GTNV GEMOO HE TIG TOPOYYEMES KAVOVTAG KAIK TO
kovpmi “Orders”, otnv cuvéyela va kavel KAk 6to kovuni “Add Order” kot vo GOURANP®GEL TNV
QOPILO. GTO APIGTEPO UEPOC. XTO TTESL0 “‘customer” o ¥PNoTNG UTOPEl VO EMAEEEL TOV TEAATN TTOV £KOVE
v ayopd, 6mov pmopel vo, glval €ite€ evag CLYKEKPIWEVOG TEAATNG N €vaG avovopog meadtne. Ta
poidvta pmopovv va Ppedovv gite ot Mot Ue To TPOTOVTH KOl TATOVTOS TO KOVUTL “+” glte e TV
€100y®YN TOV K®OKov tovg. Otav €va mpoidv €xel pmel oty mopayyedio 0o epeavioTel otV KATM
MOTO 070V 0 ¥PNOTNG WTopel vo puOuicel v Tocotnta Tov. Av 1 tocdTa Tdcetl To 0 T0 TPoidy Oa
apopedel amo v mapayyeho. [a v oAoKAp®oN TG TapayyeAiog o YpNoTNG UTOPEL VO TOTHOEL
T0 kovumt “Save” av Belel va amobnkevon v mapayyeha yuo. vo TANpmBel apydtepa 1 TO Kovumt
“Pay Order” yio va mAnpoacet Katevdelov v mapayyeiio. Téog av pia mapayyehio Exel mAnpwbel dev
UTTOPEL VOl YIVEL TPOTOTOINGT OTO TTPOLOVTE, TNG AALD LOVO VO akVpmBEL.
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= Productive Manager

Order details

Ordered products

TR

=R

Zyquo 65: Awayeipion [apayyehdv
4.1.4.1 IoMTiKéG CLOTHRATOG

H epappoyn mpoceépel TapapeTpomoinen ot AEITovpyLo TG UE TV LOPET TOATIKOV GUGTNUATOG TIG
OTIOlEG O ¥PNOTNG UTOopEl var Bpel Kot Vo TPOTOTOCEL GTN GEALDA [LE TIG PLOUICELC KAVOVTAG KAK GTO
kovpmi “Settings”. Xt Towpwvn exdoon tov Productive Manager, vropyet n pvuion v to av Oa
EMTPENETOL 1) OYOPO TPOLOVIOV TWV OMOOV €XEL TEAETEL TO amobepa. Ot TIHEG TOV PTOPOLV Vol
doBovv ot pvbuion eivar “NO” omov av 0 apiBuog evog mpoidvtog dev €varl d100eGL0G TOTE O
YPNOTNG Oev Umopel va, Ta Tapayyeirel Kot To kovuni “Pay Order” Oa amevepyomomBei, “Warning”
OOV EUPOVILETOL EVO TPOEIOOTONTIKO LUV OTL TOL TPOLOVTIA OV Evol SBEGILO OAAD O YPNOTNG
pmopet vo o mapayyetkel Kou “YES” omov 10 cvotnpa dev Bo gpoavicel kamowr g1domonon Kot fo
EMTPEYEL KOVOVIKO TIV TOPAYYEMO TOV TPOLOVIMV.

68



Odnyog ¥pnong AoYIoUIKOD

= Productive Manager

H Allow ordering out of stock NO Allow Ordering out

of stock
D

Welcome, Chris

Log out

B Audits

|ad statistics

oyees

yuoe 66: PuBpuicelg

Yynpo 67: Mivopa AdBovg

4.1.4.2 Ilelhateg

[No v dayeipion mehatdv o ypNotng Tpémel va tepinynbel ot GeAdA e TOVG TEAUTES KAVOVTOG
KAk 1o kovpmi “Customers”. Tla v dnpovpyla evog TEAGTN 0 YPNOTNG TPETEL VO, TOTNHGEL TO KOLUTL
“Add Customer”, petd vo. GUUTANPAOGEL TO. OTOXEW OTNV OeE1G POPUO KOL VO, TOTHOEL TO KOV
“Save”. Av gyel yvel kamolo AG0og E1lcaymyn GTo GTOLEIN O ¥PNOTNG UTOPEL VO TUTNGEL TO KOVUTL
“Cancel” kou va akvpwoel tig ahiayéc. Téhog oty mepintwon mov €vag mpoundevtg dev yperaletaon
umopel va yivel n daypagrn tov pe to kovumni “Delete”.
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= Productive Manager

Add Customer

H Id Hame Email Phone ame
John

696744233

53 Guest

55 John .com
57 Chris Chris@test.com
693755211

Log out

John@test.com

Zyuo 68: Awyeipion Ilehatov

4.1.4.3 Avo@opéc mapayyslov

H &x106 amo 10 16T0pIKo TV TOpayYEM®V VTOGTNPILEL KO TNV ANYN CTATICTIKOV GTOLYELDV GYETIKO,
He TG mapayyeAES, TOvg mEAdTEG OAAa Kot T £KaoTOTE Tpotovia. O xpiotng umopel va det mOGES
TOPUYYEMEG EYIVOV GUVOAIKA, TOGOVE TEAATEG EYEL, TOGO NTAV TO GUVOAIKO KEPSOG OALQ, KOl TO KEPOOG
avo mopayyedo. To Topomave €mONG UTOPOLV VO TPOGOPUOGTOVV OVOL TEANTN OO0 TO MESLO
“Customer” Kol Yo TNV €NIGTPOPT] GTIS GLVOAIKEG TIUES O YPNOTING UMOPEL VO TATHGEL TO KOLUTT
“Clear”.

= Productive Manager

Total Orders: 50

H Total Cus
Total Revenus
< per Order; 144,582

a
Welcome, Chris e
Log out
Name imsge count TotsiEsmings
B -
e
1B ordering Hell 250m - e
= ,
&
Fanta Orange 500m il 3 14528
ol
L Emoloyees
Monster 500m| 3 19.47€
82 settings
Ruffies ketchup Bl 21.7¢

Zyuoe 69: Xratiotikd
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4.1.5 Avo@Qopég cvoTHROTOG

Odyds ypMoNG Aoyio koD

H e@appoyn kpatael 10Topiko He OAEG TIG EVEPYELEG TTOV EYIVOV KOOMG KOL TO0G YPNOTNG TIG EXEL

KAvel, emiong KPOTOEL IOTOPIKO KOl OO TLUYOV TPOPANUOTO OV UTOPOLV VO TPOKLYOLV KOTO TNV

dwopkelo ekteleons Te. [ va 6gl To 16TOPIKO O YPNOTNG TPEMEL VO TEPUYNOel 0TV GEAdA pe TIC

OVOUPOPEG TOTMVTOS TO KOVUT

= Productive Manager
Auaitlype  Creator
INFO Admin
INFO Admin
INFO Admin
INFO Admin
INFO Admin
INFO Admin
INFO Admin

Welcome, Chris

INFO Admin
Log out INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO

INFO

INFO
lad stetistics INFO
INFO
X emoloyees INFO

INFO

Settings INFO
INFO
INFO

INFO

7

TimeCreated

1

2023 19:

“Audits”.

Message

Saved Order{customer=Customerinam

mail="guest@test.com, timeOrderad=20 status=CAN

Saved Order{customer=Customer{name="Guest, email='guest@test.com’, I}, timeOroerec= status=PAID, price=.

Saved Order{customer=Customer{nam guest@test.com’, phone timeOrdered 3, status=CAN

Saved Order{customer=Customer{name="Guest, email="guest@test.com’, phone I}, timeOrdered= 7T02:28:13.115, status=PAID, price=

email="Chris@test.con, phone= red=2023-02-26T135

04.314, status=CANCELLED, price=14.54

email="guest@test.com’, phone

4704:59:43.107, status=CANCELLED, pric

s=[]}, timeOrdered

, email="John@test.com’, phene='693755211", orders=[]}, timeOrdered=2023-02-23T16:19:44.292, stat

=PAID, price=340442, proc

, email="John@test.com’, phene="693

211", orders=[]}, timeOrdered=20:

“quest@test.com’, phone

744233, ord

[}, timeOrdered

Saved Order{customer=Customerinam

, @mail="lohn@test.com’, phene='693755211", orders=[]}, timeOrdered=. 58,580, status=PAID, price=373.3268, prc

Saved Order{customer=Customer{nam:

uest@test.com’, phor

744233, ord 7, status=CAN

LED, prict

[}, timeOraeres

Saved Order{customer=Customerjname= Guest,

“quest@test.com’, phone

24:32.499, status=PAID, price=413.50039¢

Saved Order{customer=Customer{nam:

='Chris', email="Chris@test.com’, phon

Saved Order{customer=Customeriname='Guest, email='guest@test.com’, phone

Saved Order{customer=Customer{nam , email="lohn@test.com’, phone="683755211", orders=[]}, timeOrdered

Saved Order{customer=Customer{name:

, email="Jlohn@test.com’, phone='693755211", orders=[]}, timeOrdered=2023-02-10T21:50:42.466, status=PAID, price=14.2848, proc

Saved com.example.application backend.data.entities. Policy @557 successfully

Saved Order{customer=Customer{nam:

', email='Chris@test.com’, phon

2", orders=[]}, tme0

status=NEW, price=2 £032999539939996, products=

Saved item successfully

Saved Order{customer=Customer{nam:

='Chris', email="Chris@test.com’, phone="

96715212, orders=[]}, tims

“quest@test.com’, phone

98744233, ord

s=[]}, timeOrdered status=PAID, price=0.8¢

Saved Order{customer=Customer{nam: mail='guest@test.com’, phone="698744233, ord OrderProdugt

I}, timeOrdereg=nu:

EW, price=85.932, produ

Saved item suc

essfully

Saved com.example.zpplication backen:

a.entities.Policy@557e successiully

Saved item suc

essfully

Saved Order{customer=Customer{nam:

uest@test.com’, phone

744233, ord

I}, timeOrdered status=PAID, price =Siie

Zyua 70: Avagopég ZueTLOTOG
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Kepdiao 4

Kepdhiorw So: Xvpmepdopota 1)/kor Tpotacels fertiomong

o [Inpwpéc [e TIOTOTIKES KAPTES :

H gpappoyn minpopdv pe mototikés Kapteg oto Productive Manager Oa emitpéyetl 6tovg meAdteg va
TPOYUATOTOODV EVKOAN AYOPEC YPTOLUOTOIDVTOS TG TIOTOTIKEG 1) YPEMOTIKEG TOVG KAPTEG. AT M
duvatdTTa TapPEYXEL TOALG OQEAT, OTT®MG OENUEVES dVVATOTNTEG TOANGE®V, PEATIOUEVT TKOVOTTOINGN
TEAOTOV Kol TayOTEPN Olekmepaiwon ocvvoriaydv. Me v amodoyn minpoupmdv CC, divere n
duvatdTNTA OTOVG TEAATEG VO OAOKANPOVOLV TIG CyOpPEC TOVS YPNYOPQ Kol UE acPAAELd, TO 0moio
UTOPEL VO 001 YNGEL GE LYNAOTEPO TOGOGTA UETATPOTMOV Kol AvENUEVA €600 Y10 TNV EMLYEIPNON.

® Amodeifeig nhextpovikov tayvdpopeiov - Extunmtés:

H anootoln anodeiéemv péom email kot n vTooTPIEN ATOdEIEE®V HEGH EKTVIIMTOV TPOCPEPEL LUL0L
€VENKTN TPOGEYYION Y TNV TOopoyn opxeimv ovvaAlaydv otovg mehdteg. Ot amodeilelg
NAEKTPOVIKOD TOYVOPOUEIOD TOPEYOLV Lo POMKN KOl PLAMKT TPOg TO TEPIPAALOV EVOALAKTIKY ADGN
avti ToV YapTvov amodeiemy, EMTPEMOVING GTOVG TEAATEG Vo £(OVV €UKOAN TPOGPaocT Kol vo
opYaVAOVOLV TIG TANPOQOPieg ayopdc Tovs. EmmAéov, m vmoompién extumotodv Stic@oAilel
ocuuPatoTNTO pHE TWEAGTEG OV TPOTILOLV TO QUGIKA aVTIypoeo TOV 0modeiéemv Tovg. AVTOg O
GUVOLOGLOG YOUPUKTNPLIOTIKMOV EVICYVEL TNV AVEGT KOL TNV TKOVOTOINGN T®V TEAUTOV, EVD LEIDMVEL TO
amoppippata yepTion, KABloTOVTOS TOV Uit GIAIKT TPOG TO TEPPAAAOV ETAOYY.

o Avadloapopemon g ddtaéng:

H avodwpdppwon g STaENG ™G €POPLOYNG Y VO EVOOUOTMOCEL U0 TO OTOKPLTIKY Kol
avtdpooTikn oyedlacn Pektidvoviag T cuvolkn eumelpic tov ypnotn. ‘Etol, daceorilete ot
TpocapuoleTal anpOCKOTTA G JLUPOPETIKA HEYEDN 000VNG KOl GUCKEVEG. AVTO GNUaivel OTL it O1
¥PNOTEG YpNolpwonoovy smartphone, tablet 1 emttpoméflovg vroloyiotég, Oa Exovv o GuVER Kol
ok eumepio. O avidpuoTIKOG OYEOWCUOG EVIOYVEL €mioNG TN SdOPOCTIKOTNTO KOL TNV
OVTOTOKPLIOT), EMITPETOVTOG TNV OUOAN Kot dloucOnTikny mAonynomn, YPyopous ¥povoug oOpT®moNG Kot
SUVOIKEG EVNUEPDOELG TTEPLEYOUEVOD. AVTN 1| SVVATOTNTO TOPEYXEL TAEOVEKTILOTO OTTMOG QVENUEVT
aQeocimorn  ¥pNoTN, UEWWUEVO TOCOCTE EYKOTOAEWNG Kol PeATIOUéVN 1KOVOTOINGT TEAUTMV
TapEYOVTOC £VO, GUYYPOVO KOl OTPOCKOTTO TEPPAAAOV EpYaciag XpNoTh.

o Amevbsiog mapayyerio weAdTn:

H evoopdtoon g dvvatdtrag Apecng Tapayyelog eNTPENEL GTOVE TEANTES VO KAVOUVY TOPOYYEMES
amgvfeiog HECH TNG EQOPUOYNG, TOPOKAUTTOVTIOS TNV OVAYKN Yo eVOLAUESH LEGA. ALELKOADVOVTOG
TNV GUEOT EMKOVOVIL Kol TIG CLVOAAAYEG LETAED TOV IO1®V TOV TEAATMOV Kot TNG EMYEIPNONG, YiveTan
EVKOLOTEPT M OAOIKOGTN TOPAYYEMMDY, HEWDVOVTUL TOUVE GPaAUATO | AoVOOGUEVES ETIKOIVOVIEG KO
PeAtidvovTtal N amoTEAESHATIKOTNTO. AVTH 1 dSVVATOTNTA EVOVVUUMVEL TOVG TEAATEG TAPEYOVTAG TOVG
Qo EMAOYN avToeEumnpEétnong, mov odnyel oe tayhTEPT TOMOOETNON TOPAYYEM®OV Kol SLVNTIKA
avénon g aPocimong TOV TEAATMOV HEGH LG OTAOTOMUEVNG KOl AUECT S EUTEIPIOG TAPOYYEMOC.

72



Joumepacpota /Kot Tpotdoelg PeAtimong

o Beltiopévn tapoakorovdnon amobépatog:

H enéxtaon tov duvatotitov mapakolohnong tov anobépatog mpochiTovtag TePIoGOTEPES LOVADES
TapoKorovOnong, omwg Papog, AMtpa 1 GAAEC OYETIKEG WETPNOELS, EVIOYVEL TNV IKOVOTNTA TNG
€QappoYNS va drayelpilet kot va mopakorovbei pe axpifela to amdbepa. Alvel ™ duvoTdOTNTA Yo, (Lol
O OAOKANPOUEVY] KOTOVONON TOV EMMES®V TOV OmoBEUATOS, EMITPEMOVING MO EVNUEPMOUEVES
OTOQACELS AyOp®V, PEATICTOMOUMUEVES GTPUTNYIKES OVEPOSIOGHOD Kol TNV amopLyn eEaviAncemv.
AwB€Tovtog avoAlTIKEG HOVADES TOPAKOAOVONONG, EMLTPETEL TNV KAADTEPT] OVOADGT] GTNV KivNoT| TOV
TPO1oVTOC, KabmG Kot T TpoPAéyelg otn (\TtnoT Tov TPoidvToC.

Evoopatdvovtag avtég tig dvvatotnteg oto Productive Manager, 0o PfeitimBel dpapotikd ™
GUVOMKT] AEITOLPYIKOTNTO KOL TNV EUTEPIO. TOL YPNOTN TNG €PAPUOYNG. Avtd Ba odnynoet og
avénuévn  Kavomoinon TV TEANTOV, PEATIOUEVI]  AELTOVPYIKN)  OTOTEAEGUOTIKOTNTO KO
OVTOYOVIOTIKO TAEOVEKTNUO, OTNV 0yopd, OPEAD®VTOC TEAMKE TOGO TO 1010 OGO KOl TOVG YPNOTESG TNG
EQapHOYT.
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ITAPAPTHMA A  : K®owkog Aoyiopikov

Khdon AbstractEntity

package com.example.application.backend.data.entities;

java.util.Objects;
javax.persistence.GeneratedValue;
javax.persistence.Id;
javax.persistence.MappedSuperclass;
javax.persistence.Version;

lombok. *;

@Setter Q@Getter
@MappedSuperclass
public abstract class AbstractEntity {

@Id
@GeneratedValue
private Long id;

@Version
private int

@Override
public int ha Sle {
return Objects.hash(id, version);

}

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

(0 == null || getClass() != o.getClass()) {
return false;
t
AbstractEntity that = (AbstractEntity) o;
return version == that.version &é&
Objects.equals(id, that.id);

com.example.application.backend.data.AuditType;
lombok. *;

javax.persistence.Entity;
javax.persistence.Lob;

java.time.LocalDateTime;

@Setter (@Getter (@Builder @AllArgsConstructor @NoArgsConstructor QEntity
public class Audit extends AbstractEntity ({

private String creator;




private LocalDateTime timeCreated;

@Lob private String message;

private AuditType auditType;

public Audit(LocalDateTime timeCreated, String message, AuditType auditType) ({
this.timeCreated = timeCreated;
this.message = message;

this.auditType = auditType;

lombok. *;

javax.persistence.*;
javax.validation.constraints.*;
java.util.Arraylist;

java.util.List;

@Setter (@Getter (@Builder @AllArgsConstructor
@Entity

public class Category extends AbstractEntity ({

public Category () {}

@Column (nullable = false, unique=true)
@NotEmpty

private String name;

@OneToMany (targetEntity = Product.class, cascade = CascadeType.ALL, fetch =
FetchType . EAGER)

private final List<Product> products = new ArrayList<>();

public void addProduct (Product product) {

products.add (product) ;

product.setCategory (this) ;

@Override




public String toString() ({
return "Category{" +

"name='" + name + '\'' +

l}l.
2

.entities;

javax.persistence.CascadeType;
javax.persistence.FetchType;
javax.persistence.OneToMany ;
javax.persistence.Entity;
java.util.Arraylist;

java.util.List;

@Setter @Getter (@Builder @AllArgsConstructor @NoArgsConstructor

QEntity

public class Customer extends AbstractEntity

private String name;

private String email;

private String phone;

@OneToMany (targetEntity = Order.class, cascade = CascadeType.ALL, fetch =
FetchType . EAGER)

private List<Order> orders = new ArrayList<Order>() ;

@Override
public String toString() {
return "Customer{" +
"name='" + name + '\'' +
", email='" + email + '\'' +

’

", phone='" + phone + '\'' +




", orders=" + orders +

l}l.
’

com.example.application.backend.data.EmployeeRole;

lombok. *;
org.springframework.security.core.GrantedAuthority;
org.springframework.security.core.authority.SimpleGrantedAuthority;

org.springframework.security.core.userdetails.UserDetails;

javax.persistence.Entity;
java.util.Collection;
java.util.List;

java.util.Objects;

@Setter @Getter (@Builder @AllArgsConstructor @NoArgsConstructor
@Entity

public class Employee extends AbstractEntity implements UserDetails {

private String name;
private String username;

private String password;

private EmployeeRole role;

@QOverride
public Collection<? extends GrantedAuthority> getAuthorities() ({

return List.of(new SimpleGrantedAuthority(role.getDescription()))

@Override
public String getPassword() {

return password;




@Override
public String getUsername () {

return username;

@QOverride
public boolean isAccountNonExpired() ({

return true;

@Override
public boolean isAccountNonLocked ()

return true;

@Override
public boolean isCredentialsNonExpired ()

return true;

@Override
public boolean isEnabled() ({

return true;

@Override
public boolean equals (Object o) {
if (this == o0) return true;
if (o == null || getClass() != o.getClass()) return false;
if (!super.equals(o)) return false;
Employee employee = (Employee) o;

return username.equals (employee.username)

password.equals (employee.password) && role == employee.role;

@QOverride
public int hashCode() ({

return Objects. hash(super.hashCode (), username, password, role);




Khédon Order

package com.example.application.backend.data.entities;

com.example.application.backend.data.OrderStatus;

lombok. *;

javax.persistence.*;
java.time.LocalDateTime;
java.util.ArrayList;

java.util.List;

@Setter @Getter (@Builder @AllArgsConstructor @NoArgsConstructor
@Entity @Table(name = "order info")

public class Order extends AbstractEntity ({

@ManyToOne (cascade = CascadeType.MERGE, optional = false)
@JoinColumn

private Customer customer;

private LocalDateTime timeOrdered;

private OrderStatus status = OrderStatus.NEW;

private double price;

@OneToMany (cascade = CascadeType.ALL, fetch = FetchType.EAGER, orphanRemoval =

true)
@JoinColumn

private List<OrderProduct> products = new ArrayList<>();

@PrePersist
@PreUpdate
public void calcPrice() {

products. forEach (OrderProduct: :updatePrice) ;

price = products.stream() .mapToDouble (OrderProduct: :getPrice) .sum() ;




public void close() {
if (timeOrdered == null) {

timeOrdered = LocalDateTime.now() ;

@Override
public String toString() {

return "Order{" +

"

"customer=" + customer +

", timeOrdered=" + timeOrdered +

", status=" + status +

" '

, price=" + price +

v

", products=" + products +

l}l.
’

KXiaon OrderProduct

jpackage com.example.application.backend.data.entities;

import lombok.*;

import javax.persistence.*;

import java.util.Objects;

@Setter @Getter (@Builder @AllArgsConstructor @NoArgsConstructor
@Entity

public class OrderProduct extends AbstractEntity {

@ManyToOne (cascade = CascadeType.DETACH)

private Product product;

private int quantity = 1;

private double price;

@Override

public boolean equals (Object o)

if (this == o) return true;




if (o == null || getClass() != o.getClass()) return false;
if (!super.equals (o)) return false;
OrderProduct that = (OrderProduct) o;

return quantity == that.quantity && Double.compare(that.price, price)
&& product.equals (that.product) ;

}

@QOverride
public int hashCode() ({

return Objects. hash(super.hashCode (), product, quantity, price);

public OrderProduct (Product product, int quantity) ({
this.product = product;
this.quantity = quantity;

this.price = quantity * product.getPrice() ;

public OrderProduct (OrderProduct orderProduct) ({

this (orderProduct.getProduct (), orderProduct.quantity,

orderProduct.getPrice()) ;

}

public OrderProduct (Product product) {

this (product, 1);

@PreUpdate
@PrePersist
public void updatePrice() {
price = product.getPrice() * quantity;

price *= product.getTax() .getValue() + 1;

public double getPriceWithoutTax() {

return product.getPrice() * quantity;




public double getPriceWithTax() {

return product.getPrice() * quantity * (1 + product.getTax() .getValue()) ;

public double getOnlyTaxPrice() {

return getPriceWithoutTax () * product.getTax() .getValue() ;

public void incrementQuantity ()
quantity += 1;

price = quantity * product.getPrice() ;

public boolean decrementQuantityOrRemove () {
if (quantity -1 >= 0) {
quantity -= 1;
return false;

}

return true;

@Override
public String toString() ({
return "OrderProduct{" +
"product=" + product.getName() +
", quantity=" + quantity +
", price=" + price +

v}v.
’

Kh\éon Policy

lpackage com.example.application.backend.data.entities;
import lombok.*;

import javax.persistence.*;

import java.util.List;

import java.util.stream.Collectors;

@Setter @Getter @Builder @AllArgsConstructor @NoArgsConstructor




public class Policy extends AbstractEntity {
private String name;
private String defaultValue;

private String selectedValue;

@OneToMany (cascade = CascadeType.ALL, fetch = FetchType.EAGER, orphanRemoval =
true)

@JoinColumn

private List<StringJPA> values;

public String getUserSelectedValue() ({
if (selectedValue == null) {

return defaultValue;

return selectedValue;

public List<String> getValues() {

alues.stream() .map (StringJPA: :getValue) .collect (Collectors. toList()) ;

}

KX\aon Product

package com.example.application.backend.data.entities;

import lombok.*;
import javax.persistence.¥*;

import javax.validation.constraints.*;

@Setter @Getter @Builder @AllArgsConstructor @NoArgsConstructor

@Entity

public class Product extends AbstractEntity {

@Size (max = )

@Column (unique = true)




String name;

double price;

double cost;

private int quantity;

private boolean enabled;

@ManyToOne (cascade = CascadeType.MERGE, optional
@JoinColumn

private Category category;

@ManyToOne (cascade = CascadeType.MERGE, optional
@JoinColumn

private ProductSupplier supplier;

@ManyToOne (cascade = CascadeType.MERGE, optional

private Tax tax;

QLob

@Basic(fetch = FetchType.LAZY)

private String imageUrl;

private boolean markedForDelete = false;

private String barcode;

public Product copy() {
Product product = Product.builder()
.name (name)
.price (price)
.cost (cost)

.quantity (quantity)




.category (category)
.tax (tax)
.imageUrl (imageUrl)
.barcode (barcode)
.markedForDelete (markedForDelete)
.build() ;
product.setId(getId()) ;
product.setVersion (getVersion()) ;

return product;

@Override
public String toString()
return "Product{" +
"name='" + name + '\'' +
", price=" + price +
cost=" + cost +
quantity=" + quantity +
enabled=" + enabled +
category=" + category +
supplier=" + supplier +

tax=" + tax +

imageUrl='" + imageUrl + '\'' +

markedForDelete=" + markedForDelete +
barcode='" + barcode + '\'' +

v}v;

Khéon ProductSupplier

package com.example.application.backend.data.entities;

import lombok.*;

import javax.persistence.Entity;

@Setter @Getter @Builder @AllArgsConstructor @NoArgsConstructor @Entity

public class ProductSupplier extends AbstractEntity {




private String name;
private String email;

private String phone;

@Override

public String toString() {
return "ProductSupplier{" +
me='" + name + '\'' +

", email="" + email + "\'' +

1]

, phone='" + phone + '\'' +

Khidon StringJPA

jpackage com.example.application.backend.data.entities;

import lombok.*;

import javax.persistence.Entity;

@Setter @Getter (@Builder @AllArgsConstructor @NoArgsConstructor

@Entity

public class StringJPA extends AbstractEntity ({

private String value;

package com.example.application.backend.data.entities;

import lombok.*;

import javax.persistence.*;

@Setter @Getter @Builder @AllArgsConstructor @NoArgsConstructor

@Entity

public class Tax extends AbstractEntity {




@Column (nullable = false, unique = true)

private String name;

private double value;

@Override
public String toString() ({
return "Tax{" +
"name='" + name + '\'' +

, value=" + value +

l}l.
’

Kiaon AuditType

package com.example.application.backend.data;

import lombok.AllArgsConstructor;

import lombok.Getter;

@Getter
@AllArgsConstructor
public enum AuditType ({

TRACE, DEBUG, INFO, WARN, ERROR

KX\éaon EmployeeRole

[package com.example.application.backend.data;

import lombok.AllArgsConstructor;

import lombok.Getter;

QGetter

@QAllArgsConstructor

public enum EmployeeRole {
ADMIN("Admin") , USER("User") ;

private final String description;




Khidon InventoryPolicies

[package com.example.application.backend.data;

com.example.application.backend.data.entities.Policy;
com.example.application.backend.data.entities.StringJPA;
lombok.AllArgsConstructor;

lombok.Getter;

java.util.List;

@QAllArgsConstructor

public enum InventoryPolicies ({

STOCK _POLICY(new Policy("Allow ordering out of stock",

"NO", null,
List.of(new StringJPA("NO"),
new StringJPA ("WARNING") ,

new StringJPA("YES")))):;

private final Policy policy;

Khédon OrderStatus

[package com.example.application.backend.data;

import lombok.AllArgsConstructor;

import lombok.Getter;

QGetter
@AllArgsConstructor
public enum OrderStatus ({

CANCELED, NEW, PAID;

K\éon DuplicateFieldException

lpackage com.example.application.backend.exceptions;
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import org.springframework.dao.DataIntegrityViolationException;

public class DuplicateFieldException extends DatalIntegrityViolationException ({

public DuplicateFieldException (String s) {

super (s) ;

Khidon ReferentiallntegrityException

lpackage com.example.application.backend.exceptions;

import org.springframework.dao.DataIntegrityViolationException;

public class ReferentiallntegrityException extends DataIntegrityViolationException

public ReferentiallIntegrityException(String s) {

super (s) ;

Khédon AuditRepository

lpackage com.example.application.backend.repository;

import com.example.application.backend.data.entities.Audit;
import org.springframework.data.jpa.repository.JpaRepository;

import org.springframework.stereotype.Repository;

import java.util.List;

QRepository
public interface AuditRepository extends JpaRepository<Audit, Long> {
@Override

List<Audit> findAll () ;

@Override

<S extends Audit> save (S entity);




@QOverride

<S extends Audit> List<S> saveAll (Iterable<S> entities) ;

@QOverride

void delete (Audit entity) ;

Khdon CategoryRepository

lpackage com.example.application.backend.repository;

com.example.application.backend.data.entities.Category;
org.springframework.data. jpa.repository.JpaRepository;

org.springframework.stereotype.Repository;

java.util.List;

java.util.Optional;

public interface CategoryRepository extends JpaRepository<Category, Long> ({
@Override

List<Category> findAll() ;

@QOverride

<S extends Category> save (S entity);

@QOverride

<S extends Category> List<S> saveAll (Iterable<S> entities)

@QOverride

void delete (Category entity) ;

Optional<Category> findCategoryByName (String category) ;

KXioon CustomerRepository




[package com.example.application.backend.repository;

com.example.application.backend.data.entities.Customer;
org.springframework.data. jpa.repository.JpaRepository;

org.springframework.stereotype.Repository;

java.util.List;

public interface CustomerRepository extends JpaRepository<Customer, Long> ({

@Override

List<Customer> findAll () ;

@Override

<S extends Customer> save (S entity) ;

@Override

<S extends Customer> List<S> saveAll (Iterable<S> entities);

@Override

void delete (Customer entity) ;

KXidaon EmployeeRepository

[package com.example.application.backend.repository;

com.example.application.backend.data.entities.Employee;
org.springframework.data. jpa.repository.JpaRepository;

org.springframework.stereotype.Repository;

java.util.List;

java.util.Optional;

public interface EmployeeRepository extends JpaRepository<Employee, Long> ({
@QOverride

List<Employee> findAll() ;




@Override

<S extends Employee> S save(S entity);

@Override

<S extends Employee> List<S> saveAll (Iterable<S> entities)

@Override

void delete (Employee entity) ;

Optional<Employee> findEmployeeByUsername (String username) ;

Khéon OrderRepository

lpackage com.example.application.backend.repository;

import com.example.application.backend.data.entities.Order;
import org.springframework.data.jpa.repository.JpaRepository;

import org.springframework.stereotype.Repository;

import java.util.List;

QRepository
public interface OrderRepository extends JpaRepository<Order, Long> {
@Override

List<Order> findAll () ;

@Override

<S extends Order> S save (S entity) ;

@Override

<S extends Order> List<S> saveAll (Iterable<S> entities) ;

@Override

void delete (Order entity) ;




K\don PolicyRepository

[package com.example.application.backend.repository;

import com.example.application.backend.data.entities.Policy;
import org.springframework.data.jpa.repository.JpaRepository;

import org.springframework.stereotype.Repository;

import java.util.List;

QRepository
public interface PolicyRepository extends JpaRepository<Policy, Long> {
@Override

List<Policy> findAll () ;

@Override

<S extends Policy> save (S entity) ;

@Override

<S extends Policy> List<S> savelll (Iterable<S> entities)

@Override

void delete (Policy entity) ;

K\aon ProductRepository

package com.example.application.backend.repository;

import com.example.application.backend.data.entities.Product;
import org.springframework.data.jpa.repository.JpaRepository;

import org.springframework.stereotype.Repository;

import java.util.List;

QRepository
public interface ProductRepository extends JpaRepository<Product, Long> {
@Override

List<Product> findAll () ;




@QOverride

<S extends Product> save (S entity);

@QOverride

void delete (Product entity) ;

Khiéon ProductSupplierRepository

lpackage com.example.application.backend.repository;

com.example.application.backend.data.entities.ProductSupplier;
org.springframework.data. jpa.repository.JpaRepository;

org.springframework.stereotype.Repository;

java.util.List;

java.util.Optional;

interface ProductSupplierRepository extends JpaRepository<ProductSupplier,

@Override

List<ProductSupplier> findAll () ;

@Override

<S extends ProductSupplier> S save(S entity) ;

@Override

<S extends ProductSupplier> List<S> saveAll (Iterable<S> entities);

@Override

void delete (ProductSupplier entity) ;

Optional<ProductSupplier> findCategoryByName (String supplier) ;

KX,aon TaxRepository

lpackage com.example.application.backend.repository;




com.example.application.backend.data.entities.Tax;
org.springframework.data. jpa.repository.JpaRepository;

org.springframework.stereotype.Repository;

java.util.List;

java.util.Optional;

public interface TaxRepository extends JpaRepository<Tax, Long> {
@QOverride

List<Tax> findAll () ;

@Override

<S extends Tax> S save(S entity) ;

@Override

<S extends Tax> List<S> saveAll (Iterable<S> entities) ;

@Override

void delete (Tax entity) ;

Optional<Tax> findTaxByName (String category) ;

K\iaon ProductPerformanceResource

package com.example.application.backend.resources;

import com.example.application.backend.data.entities.Product;
import lombok.AllArgsConstructor;

import lombok.Data;

@Data

@AllArgsConstructor

lpublic class ProductPerformanceResource {
private Product product;

private int count;




private double totalEarnings;

Khédon AbstractService

jpackage com.example.application.backend.service;

.example.application.backend.data.AuditType;

.example.application.backend.data.entities.Audit;

.example.application.backend.exceptions.DuplicateFieldException;

.example.application.backend.exceptions.ReferentialIntegrityException;
.springframework.beans.factory.annotation.Autowired;
.springframework.dao.DataIntegrityViolationException;
.springframework.data. jpa.repository.JpaRepository;

.springframework. transaction.annotation.Transactional;

java.time.LocalDateTime;

java.util.List;

public abstract class AbstractService<T>{
private final JpaRepository<T, ?> jpaRepository;

private QAutowired AuditService auditService;

public AbstractService (JpaRepository<T, ?> jpaRepository)

this.jpaRepository = jpaRepository;

@Transactional
public T save (T object) throws DuplicateFieldException {
T objectToBesaved = null;
try {
objectToBesaved = jpaRepository.save (object) ;

auditService.save (new Audit(LocalDateTime.now(), "Saved
object.toString() +" successfully", AuditType.INFO)) ;

} catch (DataIntegrityViolationException exception) ({
throw new DuplicateFieldException("Item already exist");
}

return objectToBesaved;




public List<T> findAll() {

return jpaRepository.findAll() ;

public void delete(T object) {
try {
jpaRepository.delete (object) ;
} catch (DataIntegrityViolationException exception) {

throw new ReferentiallntegrityException("Please delete all references
before deleting this");

public void saveAll (List<T> objects) ({

objects. forEach (this: :save) ;

@Transactional

public T saveNoAudit (T object) throws DuplicateFieldException {

T objectToBesaved = null;

try {
objectToBesaved = jpaRepository.save (object) ;
} catch (DataIntegrityViolationException exception) ({}

return objectToBesaved;

.example.application.backend.data.entities.Audit;
.example.application.backend.data.entities.Employee;
.example.application.backend.exceptions.DuplicateFieldException;
.example.application.backend. repository.AuditRepository;
.example.application.backend.util.StringUtil;
.example.application.security.SecurityService;
.example.application.ui.views.NotificationManager;

.slf4]j.Logger;




org.slf4j.LoggerFactory;
org.springframework.beans.factory.annotation.Autowired;

org.springframework.stereotype.Service;

java.util.List;

@Service
public class AuditService {
private QAutowired NotificationManager notificationManager;
private QAutowired SecurityService securityService;
private AuditRepository auditRepository;
public AuditService (AuditRepository repository) ({

this.auditRepository = repository;

public List<Audit> findAll () {

return auditRepository.findAll () ;

public Audit save (Audit audit, Class<?> clazz) throws DuplicateFieldException ({

if (StringUtil.isEmptyOrNull (audit.getCreator())) ({
Employee employee = securityService.getAuthenticatedUser() ;
audit.setCreator (employee !'= null ? employee.getName() : "Admin") ;
}
saveOnlLogs (audit, clazz);
notificationManager.notificationError (audit) ;

return save (audit) ;

public Audit save (Audit audit) {
if (StringUtil.isEmptyOrNull (audit.getCreator())) ({
Employee employee = securityService.getAuthenticatedUser() ;
audit.setCreator (employee !'= null ? employee.getName() : "Admin") ;

}

return auditRepository.save (audit) ;

public void saveAll (List<Audit> objects) {




objects.forEach (this: :save) ;

private void saveOnlogs (Audit audit, Class<?> clazz) {
Logger logger = LoggerFactory.getLogger(clazz) ;
switch (audit.getAuditType()) {
case INFO:
logger.info (audit.getMessage()) ;
break;
case WARN:
logger.warn (audit.getMessage()) ;
break;
case DEBUG:
logger.debug (audit.getMessage()) ;
break;
case ERROR:
logger.error (audit.getMessage()) ;
break;
case TRACE:
logger. trace (audit.getMessage()) ;

break;

.example.application.backend.data.entities.Audit;
.example.application.backend.data.entities.Employee;
.example.application.backend.exceptions.DuplicateFieldException;

.example.application.backend. repository.AuditRepository;

.example.application.backend.util.StringUtil;

.example.application.security.SecurityService;
.example.application.ui.views.NotificationManager;
.slf4j.Logger;

.slf4]j.LoggerFactory;

.springframework.beans.factory.annotation.Autowired;




import org.springframework.stereotype.Service;

import java.util.List;

lpublic class AuditService {
private (@Autowired NotificationManager notificationManager;
private @Autowired SecurityService securityService;
private Audit Repository audit Repository;
public AuditService (AuditRepository repository) ({

this.auditRepository = repository;

public List<Audit> findAll() {

return auditRepository.findAll () ;

public Audit save (Audit audit, Class<?> clazz) throws DuplicateFieldException ({

if (StringUtil.isEmptyOrNull (audit.getCreator())) ({
Employee employee = securityService.getAuthenticatedUser() ;
audit.setCreator (employee !'= null ? employee.getName() : "Admin") ;
}
saveOnlLogs (audit, clazz);
notificationManager.notificationError (audit) ;

return save (audit) ;

public Audit save (Audit audit) ({
if (StringUtil.isEmptyOrNull (audit.getCreator())) ({
Employee employee = securityService.getAuthenticatedUser() ;
audit.setCreator (employee !'= null ? employee.getName() : "Admin") ;

}

return auditRepository.save (audit) ;

public void saveAll (List<Audit> objects) {

objects.forEach(this: :save) ;




private void saveOnlogs (Audit audit, Class<?> clazz) {
Logger logger = LoggerFactory.getLogger(clazz) ;
switch (audit.getAuditType()) {
case INFO:
logger.info (audit.getMessage()) ;
break;
case WARN:
logger.warn (audit.getMessage()) ;
break;
case DEBUG:
logger.debug (audit.getMessage()) ;
break;
case ERROR:
logger.error (audit.getMessage()) ;
break;
case TRACE:
logger. trace (audit.getMessage()) ;

break;

KXoon Category Service

lpackage com.example.application.backend.service;

import com.example.application.backend.data.entities.Category;
import com.example.application.backend.repository.CategoryRepository;

import org.springframework.stereotype.Service;

public class CategoryService extends AbstractService<Category> {

public CategoryService (CategoryRepository categoryRepository) ({

super (categoryRepository) ;




K\édon Customer Service

jpackage com.example.application.backend.service;

import com.example.application.backend.data.entities.Customer;
import com.example.application.backend.repository.CustomerRepository;

import org.springframework.stereotype.Service;

public class CustomerService extends AbstractService<Customer> {

public CustomerService (CustomerRepository repository) ({

super (repository) ;

K\iaon EmployeeService

lpackage com.example.application.backend.service;

.example.application.backend.data.EmployeeRole;
.example.application.backend.data.entities.Employee;
.example.application.backend. repository.EmployeeRepository;
.example.application.security.SecurityService;
.springframework.security.core.userdetails.UserDetails;
.springframework.security.core.userdetails.UserDetailsService;
.springframework.security.core.userdetails.UsernameNotFoundException;

.springframework.stereotype.Service;

java.util.List;

java.util.stream.Collectors;

public class EmployeeService extends AbstractService<Employee> implements
serDetailsService {

private EmployeeRepository employeeRepository;

private SecurityService securityService;




public EmployeeService (EmployeeRepository repository, SecurityService
securityService) {

super (repository) ;
this.employeeRepository = repository;

this.securityService = securityService;

@Override
public Employee save (Employee employee) {

return super.save (employee) ;

@Override

public UserDetails loadUserByUsername (String username)
sernameNotFoundException {

Employee employee = employeeRepository.findEmployeeByUsername (username)

.orElseThrow(() -> new UsernameNotFoundException ("Could not find
ser")) ;

return employee;

@Override
public List<Employee> findAll() ({
Employee employee = securityService.getAuthenticatedUser() ;
if (employee == null) ({
return List.of();
}

List<Employee> employees = super.findAll() ;

if (EmployeeRole.USER.equals (employee.getRole())) ({

employees = employees.stream()

.filter (savedEmployee -> savedEmployee.equals (employee))

.collect(Collectors. toList()) ;

return employees;




Khédon EmployeeService

jpackage com.example.application.backend.service;

.example.application.backend.data.EmployeeRole;
.example.application.backend.data.entities.Employee;
.example.application.backend. repository.EmployeeRepository;
.example.application.security.SecurityService;
.springframework.security.core.userdetails.UserDetails;
.springframework.security.core.userdetails.UserDetailsService;
.springframework.security.core.userdetails.UsernameNotFoundException;

.springframework.stereotype.Service;

java.util.List;

java.util.stream.Collectors;

public class EmployeeService extends AbstractService<Employee> implements

serDetailsService {
private EmployeeRepository employeeRepository;

private SecurityService securityService;

public EmployeeService (EmployeeRepository repository, SecurityService
securityService) {

super (repository) ;
this.employeeRepository = repository;

this.securityService = securityService;

@Override
public Employee save (Employee employee) {

return super.save (employee) ;

@Override

public UserDetails loadUserByUsername (String username)
sernameNotFoundException {

Employee employee = employeeRepository.findEmployeeByUsername (username)

.orElseThrow(() -> new UsernameNotFoundException ("Could not find
ser")) ;




return employee;

@Override
public List<Employee> findAll () {
Employee employee = securityService.getAuthenticatedUser() ;
if (employee == null) {
return List.of():;
}

List<Employee> employees = super.findAll() ;

if (EmployeeRole.USER.equals (employee.getRole())) {
employees = employees.stream()
.filter (savedEmployee -> savedEmployee.equals (employee))

.collect(Collectors. toList()) ;

return employees;

KXiaon ImageService

lpackage com.example.application.backend.service;

.example.application.backend.data.AuditType;

.example.application.backend.data.entities.Audit;

.vaadin.flow.component.upload.receivers.MultiFileMemoryBuffer;

.springframework.beans.factory.annotation.Autowired;

.springframework.stereotype.Service;

javax.imageio.ImagelIO;
java.awt.image.BufferedImage;
java.io.File;
java.io.IOException;

java.time.LocalDateTime;




public class ImageService {

private QAutowired AuditService auditService;

public final static String IMAGE FOLDER PATH SAVE = "./static/images/";

public final static String IMAGE FOLDER PATH DISPLAY = "./images/";

public final static String IMAGE FOLDER PATH DISPLAY GEN = "./images/product/";

public String savelmage(String name, String saveName, MultiFileMemoryBuffer
buffer) {

String location = "";

try {
location = IMAGE FOLDER PATH DISPLAY + saveName;
File outputFile = new File (IMAGE FOLDER PATH SAVE + saveName) ;
BufferedImage inputImage = ImageIO.read(buffer.getInputStream(name)) ;
ImagelIO.write(inputImage, "png", outputFile) ;

auditService.save (new Audit (LocalDateTime.now() ,h "created new image " +
name, AuditType.INFO), this.getClass());

} catch (IOException e) {

auditService.save (new Audit(LocalDateTime.now(), e.getMessage(),
AuditType.ERROR) , this.getClass());

}

return location;

.example.application.backend.data.OrderStatus;
.example.application.backend.data.entities.Order;
.example.application.backend.data.entities.OrderProduct;
.example.application.backend.data.entities.Product;
.example.application.backend. repository.OrderRepository;
.example.application.backend. repository.ProductRepository;

.springframework.stereotype.Service;

public class OrderService extends AbstractService<Order> {




private ProductRepository productRepository;

public OrderService (OrderRepository repository, ProductRepository
productRepository) ({

super (repository) ;

this.productRepository = productRepository;

public Order save (Order order) {

order.calcPrice() ;

if (OrderStatus.PAID.equals (order.getStatus())) {

order.getProducts () . forEach (orderProduct ->

productRepository. findById (orderProduct.getProduct () .getId()) .ifPresent (product ->

product.setQuantity (product.getQuantity () -
orderProduct.getQuantity()) ;

productRepository.save (product) ;

return super.save (order) ;

public Order pay (Order order) {
order.close() ;
order.setStatus (OrderStatus.PAID) ;

order.getProducts () . forEach (orderProduct ->

productRepository.findById (orderProduct.getProduct() .getId()) .ifPresent (product ->

product.setQuantity (product.getQuantity () -
orderProduct.getQuantity()) ;

productRepository.save (product) ;

)

return super.save (order) ;

public Order cancel (Order order) {

order.setStatus (OrderStatus.CANCELLED) ;




order.getProducts () . forEach (orderProduct ->

productRepository. findById (orderProduct.getProduct() .getId()) .ifPresent (product

product.setQuantity (product.getQuantity ()
orderProduct.getQuantity()) ;

productRepository.save (product) ;

)

return super.save (order) ;

public String getQuantityWarning (Order order) ({

if (OrderStatus.PAID.equals (order.getStatus())
OrderStatus.CANCELLED.equals (order.getStatus())) ({

return null;

for (OrderProduct orderProduct : order.getProducts()) ({

Product product
lporoductRepository. findById (orderProduct.getProduct () .getId()) .orElse (null) ;

if (product '= null && product.getQuantity ()
orderProduct.getQuantity()) {

return product.getName() + " is not available in the required
quantity of " + orderProduct.getQuantity() ;

}

return null;

K\don PolicyHelper

lpackage com.example.application.backend.service;
import com.example.application.backend.data.InventoryPolicies;
import org.springframework.beans.factory.annotation.Autowired;

import org.springframework.stereotype.Component;

@Component




public class PolicyHelper ({
@Autowired

PolicyService policyService;

public boolean isStockPolicyNoOrWarning() {

String
policyService.getPolicyValue (InventoryPolicies.STOCK POLICY.getPolicy()) ;

return value.equals("NO") || value.equals ("WARNING") ;

public boolean isStockPolicyNo() {

policyService.getPolicyValue (InventoryPolicies.STOCK POLICY.getPolicy())

return value.equals("NO") ;

K\aon PolicyService

lpackage com.example.application.backend.service;

import com.example.application.backend.data.entities.Policy;
import com.example.application.backend.repository.PolicyRepository;

import org.springframework.stereotype.Service;

public class PolicyService extends AbstractService<Policy> {
private PolicyRepository policyRepository;
public PolicyService (PolicyRepository repository) ({
super (repository) ;

this.policyRepository = repository;

public String getPolicyValue (Policy policy) {
return policyRepository.findAll ()
.stream()
.filter (policy2 -> policy2.getName () .equals(policy.getName ()))
.findFirst ()

.map (Policy: :getUserSelectedValue)




.orElse (null) ;

com.example.application.backend.data.entities.Product;

com.example.application.backend. repository.ProductRepository;

org.springframework.stereotype.Service;

java.util.List;

java.util.stream.Collectors;

lpublic class ProductService extends AbstractService<Product> {

public ProductService (ProductRepository productRepository) {

super (productRepository) ;

@Override
public void delete (Product object) {
object.setMarkedForDelete (true) ;

super.saveNoAudit (object) ;

@Override
public List<Product> findAll() {

return super.findAll () .stream() . filter (product
!'product. isMarkedForDelete ()) .collect (Collectors. toList()) ;

}

public List<Product> findAllEnabled() {

return
super.findAll () .stream() .filter (Product: :isEnabled) .collect (Collectors. toList()) ;

}




KAdon ProductSupplierService

lpackage com.example.application.backend.service;

import com.example.application.backend.data.entities.ProductSupplier;

import com.example.application.backend.repository.ProductSupplierRepository;

import org.springframework.stereotype.Service;

public class ProductSupplierService extends AbstractService<ProductSupplier>

public ProductSupplierService (ProductSupplierRepository repository) {

super (repository) ;

KXiaon ReportService

lpackage com.example.application.backend.service;

.example.

.example

.example.

.example.

.example

application
.application
application

application

.backend.data.

.backend.data.

.backend.data.

.backend.data.

OrderStatus;
entities.Customer;
entities.Order;

entities.Product;

.application.backend.resources.ProductPerformanceResource;

.springframework.beans.factory.annotation.Autowired;

.springframework.stereotype.Service;

java. Arraylist;

java. Comparator;

java. HashMap;

java. List;

java. stream.Collectors;

public class ReportService {

private (@Autowired OrderService orderService;

private (@Autowired CustomerService customerService;

private QAutowired ProductService productService;




public List<ProductPerformanceResource> getProductsPerformance (Customer
customer) {

List<ProductPerformanceResource> productPerformanceResourcelist
ArrayList<>() ;

HashMap<Product, Integer> productCounter = new HashMap<>() ;
HashMap<Product, Double> earningsPerProductCounter = new HashMap<>() ;
orderService.findAll () .stream() .filter (order -> {
OrderStatus orderStatus = order.getStatus() ;
return orderStatus.equals (OrderStatus.PAID) ;
}) .filter (order -> order.getCustomer () .equals (customer))
.forEach (order -> {
order.getProducts () . forEach (
orderProduct -> {
Product product orderProduct.getProduct() ;
int count = 0;
double earnings g
if (productCounter.containsKey (product)) {

count = productCounter.get (product) ;

earnings =
earningsPerProductCounter.get (product) ;

}
count += orderProduct.getQuantity() ;

earnings += + (product.getPrice() -
product.getCost()) * orderProduct.getQuantity() ;

productCounter.put (product, count) ;

earningsPerProductCounter.put (product, earnings) ;

)
for (Product product:productCounter.keySet()) ({

productPerformanceResourcelist.add (new
ProductPerformanceResource (product, productCounter.get (product) ,
earningsPerProductCounter.get (product))) ;

}

productPerformanceResourcelist.stream() . sorted (Comparator.comparingDouble (ProductPe
rformanceResource: :getTotalEarnings) ) .collect (Collectors.tolist()) ;

}




public List<ProductPerformanceResource> getProductsPerformance() {

List<ProductPerformanceResource> productPerformanceResourcelist
ArrayList<> () ;

HashMap<Product, Integer> productCounter = new HashMap<>() ;
HashMap<Product, Double> earningsPerProductCounter = new HashMap<>() ;
orderService.findAll () .stream() .filter (order -> {
OrderStatus orderStatus = order.getStatus() ;
return orderStatus.equals (OrderStatus.PAID) ;
}) . forEach (
order -> {
order.getProducts () . forEach (
orderProduct -> {
Product product orderProduct.getProduct() ;
int count = 0;
double earnings g
if (productCounter.containsKey (product)) {
count = productCounter.get (product) ;

earnings =
earningsPerProductCounter.get (product) ;

}
count += orderProduct.getQuantity () ;

earnings += + (product.getPrice() -
product.getCost()) * orderProduct.getQuantity() ;

productCounter.put (product, count) ;

earningsPerProductCounter.put (product, earnings) ;

)
for (Product product:productCounter.keySet()) ({

productPerformanceResourcelist.add (new
ProductPerformanceResource (product, productCounter.get (product) ,
earningsPerProductCounter.get (product))) ;

}

productPerformanceResourcelist.stream() . sorted (Comparator.comparingDouble (ProductPe
rformanceResource: :getTotalEarnings) ) .collect (Collectors.tolist()) ;

}

public int getTotalOrdersCount (Customer customer) ({




return (int) orderService.findAll () .stream()

.filter (order -> customer == null |
order.getCustomer () .equals (customer) )

.filter (order -> !OrderStatus.CANCELLED.equals (order.getStatus()) &&
'OrderStatus.NEW.equals (order.getStatus()))

.count () ;

public double getTotalEarnings (Customer customer) ({
return orderService.findAll () .stream()

.filter (order -> customer == null ||
order.getCustomer () .equals (customer))

.filter (order -> !OrderStatus.CANCELLED.equals (order.getStatus()) &&
'OrderStatus.NEW.equals (order.getStatus()))

.mapToDouble (Order: :getPrice) .sum() ;

public int getTotalCustomers() {

return customerService.findAll () .size();

public double getAvgEarningPerOrder (Customer customer) {

return getTotalEarnings (customer) / getTotalOrdersCount (customer) ;

K\aon TaxService

lpackage com.example.application.backend.service;

import com.example.application.backend.data.entities.Tax;

import com.example.application.backend.repository.TaxRepository;

import org.springframework.stereotype.Service;

public class TaxService extends AbstractService<Tax> {

public TaxService (TaxRepository taxRepository) ({

super (taxRepository) ;




Khédon StringUtil

package com.example.application.backend.util;

java.math.BigDecimal;
java.math.RoundingMode;
java.time.LocalDateTime;
java.time.format.DateTimeFormatter;

java.util.List;

class StringUtil ({

private static DateTimeFormatter dateTimeFormatter
DateTimeFormatter.ofPattern("dd/MM/uuuu HH:mm:ss") ;

public static final String euroSymbol = "€";
public static String FirstNotNullOrEmpty (String ...strings) ({

String output = null;

for (String string:strings) {
if (!'isEmptyOrNull (string))
output = string;
}

return output;

public static boolean isEmptyOrNull (String string)

return string == null || string.isEmpty()

public static double round(double value, int places) {

if (places < 0) throw new IllegalArgumentException() ;

BigDecimal bd = BigDecimal.valueOf(value) ;

bd = bd.setScale(places, RoundingMode.HALF UP) ;

return bd.doubleValue () ;

public static String formatPrice (double value) ({

return round(value,2) + euroSymbol;




public static String formatDate (LocalDateTime localDate) {
if (localDate == null)
return "";

return dateTimeFormatter.format (localDate) ;

public static int getRandomNumber (int min, int max) {

return (int) ((Math.random() * (max - min)) + min);

public static Object getRandomOfList (List<?> objectList) {

return objectlList.get (getRandomNumber (0, objectList.size()))

KXiaon WebConfig

jpackage com.example.application.backend.configuration;

.example.application.backend. service.ImageService;
.springframework.context.annotation.Configuration;
.springframework.web.servlet.config.annotation.ResourceHandlerRegistry;

.springframework.web.servlet.config.annotation.WebMvcConfigurer;

java.io.IOException;
java.nio.file.Files;

java.nio.file.Paths;

@Configuration

public class WebConfig implements WebMvcConfigurer {

QOverride
public void addResourceHandlers (ResourceHandlerRegistry registry) {

try

Files.createDirectories (Paths.get (ImageService.IMAGE FOLDER PATH SAVE)) ;




} catch (IOException e) {
throw new RuntimeException (e) ;

}

registry.addResourceHandler (ImageService.IMAGE FOLDER PATH DISPLAY + "**'")

.addResourcelocations ("file:resources/", "file:" +
ImageService.IMAGE_FOLDER_PATH_SAVE);

}

K\aon DataGenerator

jpackage com.example.application.app.generator;

.example.application.backend.data.EmployeeRole;
.example.application.backend.data.InventoryPolicies;
.example.application.backend.data.OrderStatus;
.example.application.backend.data.entities.*;
.example.application.backend.service. *;
.example.application.backend.util.StringUtil;
.example.application.security.SecurityService;
.vaadin.flow.spring.annotation.SpringComponent;

.*'

’

* -
T

.concurrent.ThreadLocalRandom;

.concurrent.TimeUnit;

.apache.commons.lang3.RandomStringUtils;
.slf4j.Logger;

.slf4]j.LoggerFactory;
.springframework.boot.CommandLineRunner;

.springframework.context.annotation.Bean;

static
com.example.application.backend.service.ImageService.IMAGE FOLDER PATH DISPLAY GEN;

@SpringComponent

public class DataGenerator {




public CommandLineRunner loadData (CategoryService categoryService,
ProductService productService,

TaxService taxService, CustomerService
customerService,

OrderService orderService,
ProductSupplierService productSupplierService,

EmployeeService employeeService,
SecurityService securityService,

PolicyService policyService) {

return args -> ({

if (securityService.getAuthenticatedUser () !'= null) {

securityService.logout() ;

List<Employee> employees = List.of(

[Employee.builder() .name ("Chris") .username ("admin") .password("admin") .role (EmployeeR

[Employee.builder() .name ("John") .username ("john'") .password("john") .role (EmployeeRole
.USER) .build(),

[Employee.builder() .name ("Nick") .username ("nick") .password('"'nick") .role (EmployeeRole
.USER) .build(),

[Employee.builder() .name ("Walter") .username ("walter'") .password("walter") .role (Employ
eeRole.USER) .build(),

[Employee.builder() .name ("Jack") .username ("jack") .password("jack") .role (EmployeeRole
.USER) .build(),

Employee.builder() .name ("Panos") .username ("panos") .password ("panos") .role (EmployeeR
ploy P P P ploy

employeeService.saveAll (employees) ;

Logger logger = LoggerFactory.getLogger(getClass()) ;

logger.info ("Generating demo data") ;




List<Category> categories = List.of(
Category.builder() .name ("Energy Drinks") .build(),
Category.builder() .name ("Soft Drinks") .build(),
Category.builder() .name ("Chips") .build() ,
Category.builder() .name ("Alcohol") .build()

)

categoryService.saveAll (categories) ;

List<ProductSupplier> productSuppliers = List.of(

ProductSupplier.builder() .email ("inventory@Cocacola.com") .name ("Coca
Cola") .phone ("698744253") .build(),

ProductSupplier.builder() .email ("stock@masoutis.com") .name ("Masoutis") .phone ("69874
8494") .build(),

ProductSupplier.builder() .email ("stock@lidl.com") .name ("Lidl") .phone ("698712733") .b
ild()

) ;

productSupplierService.saveAll (productSuppliers) ;

List<Tax> taxes = List.of(
Tax.builder() .name ("24%") .value ( ) .build()
)

taxService.saveAll (taxes) ;

List<Product> products = List.of(

Product.builder() .name ("Hell
250ml") .category (categories.get (0)) .price ( ) .cost( )

.tax(taxes.get(0)) .enabled(true) .quantity (StringUtil. getRandomNumber ( , ))

.imageUrl (IMAGE FOLDER PATH DISPLAY GEN + "Hell" +

" . pngll)
.barcode (RandomStringUtils. randomNumeric(14))

.supplier ( (ProductSupplier)
StringUtil.getRandomOfList (productSuppliers))

.build(),

Product.builder () .name ("Monster
500ml") .category (categories.get(0)) .price ( ) .cost( )




.tax (taxes.get(0)) .enabled(true) .quantity (StringUtil. getRandomNumber ( , ))

.imageUrl (IMAGE FOLDER PATH DISPLAY GEN + "Monster" +
" .pngll)
.barcode (RandomStringUtils. randomNumeric(14))

.supplier ( (ProductSupplier)
StringUtil.getRandomOfList (productSuppliers))

.build(),

Product.builder() .name ("Red Bull
250ml") .category (categories.get (0)) .price ( ) .cost( )

.tax (taxes.get (0)) .enabled(true) .quantity (StringUtil. getRandomNumber ( 0 ))

.imageUrl (IMAGE_FOLDER PATH DISPLAY GEN + "RedBull" +

.barcode (RandomStringUtils. randomNumeric(14))

.supplier ( (ProductSupplier)
StringUtil.getRandomOfList (productSuppliers))

.build(),

Product.builder() .name ("Coca Cola
500ml") .category (categories.get (1)) .price ( ) .cost( )

.tax(taxes.get (0)) .enabled (true) .quantity (StringUtil. getRandomNumber ( , ))

.imageUrl (IMAGE FOLDER PATH DISPLAY GEN + "CocaCola" +

" .pngll)
.barcode (RandomStringUtils. randomNumeric(14))

.supplier ( (ProductSupplier)
StringUtil.getRandomOfList (productSuppliers))

.build(),

Product.builder() .name ("Fanta Orange
500ml") .category (categories.get (1)) .price ( ) .cost( )

.tax(taxes.get(0)) .enabled (true) .quantity (StringUtil. getRandomNumber ( , ))

.imageUrl(IMAGE_FOLDER;PATH_DISPLAX_GEN + "FantaOrange"
+ " .pngll)
.barcode (RandomStringUtils. randomNumeric(14))

.supplier ( (ProductSupplier)
StringUtil.getRandomOfList (productSuppliers))

.build(),

Product.builder() .name ("Fanta Lemon
1,5L") .category (categories.get(l)) .price ( ) .cost( )

.tax (taxes.get (0)) .enabled(true) .quantity (StringUtil. getRandomNumber ( , ))

.imageUrl (IMAGE FOLDER PATH DISPLAY GEN + "FantaLemon" +
" .pngll)




.barcode (RandomStringUtils. randomNumeric(14))

.supplier ( (ProductSupplier)
StringUtil.getRandomOfList (productSuppliers))

.build(),

Product.builder () .name ("Ruffles
ketchup") .category (categories.get(2)) .price( ) .cost( )

.tax (taxes.get (0)) .enabled(true) .quantity (StringUtil. getRandomNumber ( , ))

.imageUrl (IMAGE FOLDER PATH DISPIAY GEN +
"ruffles ketchap" + ".png")

.barcode (RandomStringUtils. randomNumeric(14))

.supplier ( (ProductSupplier)
StringUtil.getRandomOfList (productSuppliers))

.build(),

Product.builder() .name ("Ruffles
Barbeque") .category (categories.get (2)) .price ( ) .cost( )

.tax(taxes.get (0)) .enabled (true) .quantity (StringUtil. getRandomNumber ( 0 ))

.imageUrl (IMAGE FOLDER PATH DISPLAY GEN +
"ruffles barbeque" + ".png")

.barcode (RandomStringUtils. randomNumeric(14))

.supplier ( (ProductSupplier)
StringUtil.getRandomOfList (productSuppliers))

.build(),

Product.builder() .name ("Ruffles
Salt") .category (categories.get(2)) .price( ) .cost( )

.tax(taxes.get (0)) .enabled (true) .quantity (StringUtil. getRandomNumber ( , ))

.imageUrl (IMAGE _FOLDER PATH DISPLAY GEN + "ruffles salt"

+ " .pngll)
.barcode (RandomStringUtils.randomNumeric(14))

.supplier ( (ProductSupplier)
StringUtil.getRandomOfList (productSuppliers))

.build(),

Product.builder() .name ("Chivas Regal
Scotch") .category (categories.get(3)) .price ( ) .cost( )

.tax (taxes.get (0)) .enabled(true) .quantity (StringUtil. getRandomNumber ( , ))

.imageUrl (IMAGE FOLDER PATH DISPLAY GEN +
"ChivasRegalScotch" + ".png")

.barcode (RandomStringUtils. randomNumeric(14))

.supplier ( (ProductSupplier)
StringUtil.getRandomOfList (productSuppliers))

.build(),




Product.builder () .name ("Serkova
otka") .category (categories.get(3)) .price( ) .cost( )

.tax (taxes.get (0)) .enabled(true) .quantity (StringUtil. getRandomNumber ( , ))

.imageUrl (IMAGE FOLDER PATH DISPLAY GEN + "SerkovaVotka"
+ " -Png")
.barcode (RandomStringUtils. randomNumeric(14))

.supplier ( (ProductSupplier)
StringUtil.getRandomOfList (productSuppliers))

.build(),

Product.builder() .name ("Johnnie Walker
Scotch") .category (categories.get(3)) .price ( ) .cost( )

.tax (taxes.get (0)) .enabled (true) .quantity (StringUtil. getRandomNumber ( ; ))

.imageUrl (IMAGE_FOLDER PATH DISPLAY GEN +

"JohnnieWalker" + ".png")
.barcode (RandomStringUtils. randomNumeric(14))

.supplier ( (ProductSupplier)
StringUtil.getRandomOfList (productSuppliers))

.build()
)

productService.saveAll (products) ;

List<Customer> customers = List.of(

Customer.builder() .name ("Guest") .phone ("698744233") .email ("guest@test.com") .orders (
new ArrayList<>()) .build(),

Customer.builder() .name ("John") .phone ("693755211") .email ("John@test.com") .orders (ne
ArrayList<>()) .build(),

Customer.builder() .name ("Chris") .phone ("698715212") .email ("Chris@test.com") .orders (
new ArrayList<>()) .build()

) 5

customerService.saveAll (customers) ;

List<Order> orderlList = generateRandomOrders (products, customers,
List.of (OrderStatus.CANCELLED, OrderStatus.PAID)) ;

orderList.sort (Comparator.comparing(Order: :getTimeOrdered) .reversed()) ;

orderService.saveAll (orderlist) ;

List<Policy> policies
List.of (InventoryPolicies.STOCK POLICY.getPolicy());

policyService.saveAll (policies) ;




logger.info ("Generated demo data") ;

private List<Order> generateRandomOrders (List<Product> products, List<Customer>|
customers, List<OrderStatus> statuses) {

int numberOfOrders = g
List<Order> orders = new ArrayList<>();
long aDay = TimeUnit.DAYS.toMillis (1) ;
long now = new Date() .getTime () ;
Date tendaysago = new Date(now - aDay * ) &
for (int i = 0; i < numberOfOrders; i++) {

orders.add (Order.builder()

.customer ( (Customer) StringUtil.getRandomOfList (customers))

. timeOrdered (between (tendaysago,
convertToDateViaInstant (LocalDateTime.now())))

.products (getRandomProducts (products) )

.status ( (OrderStatus)
StringUtil.getRandomOfList (statuses)) .build()) ;

}

return orders;

private List<OrderProduct> getRandomProducts (List<Product> products) {
List<OrderProduct> orderProducts = new ArrayList<>();
for (int i = 0; i < 5; i++) {
Product newProduct = (Product) StringUtil.getRandomOfList (products) ;

boolean alreadyAdded = orderProducts.stream() .anyMatch (orderProduct ->
orderProduct.getProduct () .equals (newProduct)) ;

if ('alreadyAdded) {

orderProducts.add (OrderProduct.builder () .product (newProduct) .quantity (StringUtil. ge
tRandomNumber (1, 5)) .build())

}
}

return orderProducts;

public static LocalDateTime between (Date startInclusive, Date endExclusive) ({




long startMillis = startInclusive.getTime () ;

long endMillis = endExclusive.getTime() ;

long randomMillisSinceEpoch = ThreadLocalRandom

.current()

.nextlLong(startMillis, endMillis) ;

return convertToLocalDateViaInstant(new Date (randomMillisSinceEpoch)) ;

public static LocalDateTime convertToLocalDateViaInstant (Date dateToConvert)

return dateToConvert. toInstant ()

.atZone (Zoneld. systemDefault())

.toLocalDateTime () ;

static Date convertToDateViaInstant (LocalDateTime dateToConvert)

return java.util.Date

[efe) 1]

com.

com.

org.

org.

org.

org.

. from(dateToConvert.atZone (Zoneld. systemDefault())

.toInstant());

.example.application.backend. service.EmployeeService;

example.application.ui.views.LoginView;

vaadin. flow.spring.security.VaadinWebSecurityConfigurerAdapter;
springframework.beans.factory.annotation.Autowired;
springframework.context.annotation.Bean;
springframework.context.annotation.Configuration;

springframework.security.authentication.dao.DacAuthenticationProvider;

org.springframework.security.config.annotation.authentication.builders.Authenticati
onManagerBuilder;

import org.

import org.

import

springframework.security.config.annotation.web.builders.HttpSecurity;

springframework.security.config.annotation.web.builders.WebSecurity;

org.springframework.security.config.annotation.web.configuration.EnableWebSecurity;




.springframework.security.core.userdetails.User;
.springframework.security.core.userdetails.UserDetails;
.springframework.security.core.userdetails.UserDetailsService;
.springframework.security.crypto.bcrypt.BCryptPasswordEncoder ;
.springframework.security.crypto.password.PasswordEncoder;

.springframework.security.provisioning.InMemoryUserDetailsManager;

@EnableWebSecurity
@Configuration
public class SecurityConfiguration extends VaadinWebSecurityConfigurerAdapter ({

private QAutowired EmployeeService employeeService;

@Override

protected void configure (HttpSecurity http) throws Exception {

super.configure (http) ;

setLoginView (http, LoginView.class) ;

@Override

public void configure (WebSecurity web) throws Exception ({

web.ignoring () .antMatchers (

"/images/**"

) ;

super.configure (web) ;

@Override
protected void configure (AuthenticationManagerBuilder auth) throws Exception {

auth.authenticationProvider (authenticationProvider()) ;

@Bean

public BCryptPasswordEncoder passwordEncoder () {




return new PlainEncoder () ;

@Bean
@QOverride
public UserDetailsService userDetailsService() {

return employeeService;

@Bean

public DaocAuthenticationProvider authenticationProvider () ({
DaocAuthenticationProvider authProvider = new DaoAuthenticationProvider() ;
authProvider.setUserDetailsService (userDetailsService()) ;

authProvider. setPasswordEncoder (passwordEncoder()) ;

return authProvider;

private class PlainEncoder extends BCryptPasswordEncoder ({

@Override

public String encode (CharSequence rawPassword) {

return rawPassword.toString() ;

@Override

public boolean matches (CharSequence rawPassword, String encodedPassword) {

return rawPassword.toString() .equals (encodedPassword) ;

.example.application.backend.data.EmployeeRole;
.example.application.backend.data.entities.Employee;
.vaadin.flow.component.UI;

.vaadin.flow.server.VaadinServletRequest;




import org.springframework.security.core.Authentication;
import org.springframework.security.core.context.SecurityContextHolder;

import
org.springframework.security.web.authentication.logout. SecurityContextLogoutHandler

’

import org.springframework.stereotype.Component;

import java.util.Objects;

import java.util.Optional;

@Component
public class SecurityService {

private static final String LOGOUT SUCCESS URL =

public Employee getAuthenticatedUser () {

return (Employee)
Optional.ofNullable(SecurityContextHolder.getContext () .getAuthentication())

.filter (Objects: :nonNull)
.map (Authentication: :getPrincipal)

.filter (o -> o instanceof Employee) .orElse (null) ;

public void logout() ({

UI.getCurrent() .getPage () .setLocation (LOGOUT SUCCESS URL) ;

SecurityContextLogoutHandler logoutHandler
SecurityContextLogoutHandler () ;

logoutHandler.logout (VaadinServletRequest.getCurrent() .getHttpServletRequest(),
null,

null) ;

public boolean isAdmin() {

return EmployeeRole.ADMIN.equals (getAuthenticatedUser () .getRole()) ;

Khéon AbstractCrudView

[package com.example.application.ui.crud;




com.example.application.backend.data.AuditType;
com.example.application.backend.data.entities.Audit;
com.example.application.backend.exceptions.DuplicateFieldException;
com.example.application.backend.exceptions.ReferentialIntegrityException;
com.example.application.backend. service.AbstractService;
com.example.application.backend. service.AuditService;

com.vaadin. flow.component.Component;

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

com.vaadin. flow.component.grid.Grid;

com.vaadin. flow.component.orderedlayout.HorizontalLayout;
com.vaadin. flow.component.orderedlayout.VerticallLayout;
lombok.Getter;

org.springframework.beans.factory.annotation.Autowired;

java.time.LocalDateTime;

java.util.function.Supplier;

public class AbstractCrudView<T> extends Verticallayout ({
@Getter
private final AbstractForm<T> genericForm;
private @Getter Grid<T> grid = new Grid<>();
private final String toolbarName;
private final transient AbstractService<T> abstractService;
private final transient Supplier<T> supplier;
private final @Getter Horizontallayout content = new HorizontalLayout() ;

QAutowired

private transient AuditService auditService;

private Button addNewItemButton;

public AbstractCrudView(String toolbarName, AbstractForm<T> genericForm,
AbstractService<T> abstractService, Supplier<T> supplier) {

this.toolbarName = toolbarName;
this.genericForm genericForm;
this.abstractService = abstractService;

this.supplier = supplier;

addClassName ("list-view") ;
setSizeFull () ;

configureGrid() ;




configureForm() ;
add (getToolbar () , getContentLayout()) ;
updatelist() ;

closeEditor () ;

public void disableAddNewItemButton () {

addNewItemButton.setVisible (false) ;

private HorizontallLayout getToolbar () {
addNewItemButton = new Button("Add "+toolbarName) ;

addNewItemButton.addClickListener (click -> addItem()) ;

Horizontallayout toolbar = new HorizontalLayout (addNewItemButton) ;
toolbar.addClassName ("toolbar") ;

return toolbar;

public void setEnabledAddItemButton (boolean enabled) {

addNewItemButton.setEnabled (enabled) ;

private void configureForm() {

genericForm.addListener (AbstractForm.SaveEvent.class,
saveItem(e.getSource())) ;

genericForm.addListener (AbstractForm.DeleteEvent.class,

deleteltem(e.getSource()));

genericForm.addListener (AbstractForm.CloseEvent.class, e -> closeEditor());

private Component getContentLayout() {
content.add (grid, genericForm) ;
content.addClassNames ("content") ;
content.setSizeFull() ;

return content;

public void updatelist() {




grid.setItems (abstractService.findAll()) ;

public void configureGrid() {
grid.setSizeFull () ;
grid.getColumns () . forEach(col -> col.setAutoWidth (true)) ;

grid.asSingleSelect () .addValueChangelistener (event
editItem(event.getValue())) ;

}

public void configureGrid (Grid<T> newGrid) {
grid = newGrid;
grid.setSizeFull() ;
grid.getColumns () . forEach(col -> col.setAutoWidth (true)) ;

grid.asSingleSelect () .addValueChangeListener (event
editItem(event.getValue())) ;

}

private void addItem() ({
grid.asSingleSelect () .clear () ;

editItem(supplier.get()) ;

public void editItem(T item) {
if (item == null) {
closeEditor () ;

} else {

genericForm.setFormObjectSync (item) ;

displayTheFormFullScreen (true) ;
genericForm.setVisible (true) ;

addClassName ("editing") ;

private void saveltem(AbstractForm<T> event) ({
try {
abstractService.save (event.getFormObject()) ;

updatelist() ;




auditService.save (new Audit(LocalDateTime.now(),
successfully", AuditType.INFO), this.getClass())

closeEditor () ;
} catch (DuplicateFieldException e) {

auditService.save (new Audit(LocalDateTime.now(), e.getMessage(),
AuditType.ERROR) , this.getClass());

}

private void deleteltem(AbstractForm<T> event) ({
try {
abstractService.delete (event.getFormObject()) ;

updatelList() ;

auditService.save (new Audit(LocalDateTime.now(), '"deleted item
successfully", AuditType.ERROR), this.getClass()):;

closeEditor () ;
} catch (ReferentialIntegrityException e) {

auditService.save (new Audit(LocalDateTime.now(), e.getMessage(),
AuditType.ERROR) , this.getClass());

}

protected void closeEditor() {
genericForm.setFormObjectSync (null) ;
genericForm.setVisible (false) ;
removeClassName ("editing") ;

displayTheFormFullScreen (false) ;

public void displayTheFormFullScreen (boolean showForm) {

K\iaon AbstractForm

[package com.example.application.ui.crud;




com.example.application.backend.data.AuditType;
com.example.application.backend.data.entities.Audit;
com.example.application.backend. service.AuditService;
com.vaadin. flow.component.ComponentEvent;

com.vaadin. flow.component.ComponentEventListener;
com.vaadin. flow.component.Key;

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

com.vaadin. flow.component.button.ButtonVariant;
com.vaadin. flow.component. formlayout.FormLayout;
com.vaadin. flow.component.orderedlayout.HorizontalLayout;
com.vaadin. flow.component.orderedlayout.VerticallLayout;
com.vaadin.flow.data.binder.BeanValidationBinder;
com.vaadin.flow.data.binder.Binder;
com.vaadin.flow.data.binder.ValidationException;
com.vaadin.flow.shared.Registration;

lombok.Getter;

lombok.Setter;

lombok . SneakyThrows;

org.springframework.beans.factory.annotation.Autowired;

java.time.LocalDateTime;
java.util .ArraylList;

java.util.List;

public abstract class AbstractForm<S> extends FormLayout {
@Getter @Setter

private formObject;

private Binder<S> binder;

private Button save = new Button("Save") ;
private Button delete = new Button ("Delete") ;

private Button close = new Button("Cancel") ;

public @Autowired AuditService auditService;

private boolean disableDelete;




@SneakyThrows

public AbstractForm(Class<S> classUsed, boolean disableDelete) {

this (classUsed) ;

this.disableDelete = disableDelete;

@SneakyThrows
public AbstractForm(Class<S> classUsed) {
binder = new BeanValidationBinder<>(classUsed) ;
formObject = classUsed.getDeclaredConstructor () .newInstance() ;

addClassName (getClass () .getSimpleName()) ;

setWidth ("30em") ;

public void addButtons () {
add (createButtonsLayout()) ;

}

public void addButtons (Verticallayout verticallayout) {
verticallayout.add (createButtonsLayout()) ;

}

public void setButtonVisibility (boolean shouldDisplay) {
save.setEnabled (shouldDisplay) ;

close.setEnabled (shouldDisplay) ;

public Button getSaveButton() {

return save;

public Binder<S> getBinder () {return binder;}
public void setFormObjectSync(S formObject) {
this.formObject = formObject;

binder.readBean (formObject) ;

public void validateAndSave () {




if ('isValidForSave())

return;
try {

binder.writeBean (formObject) ;

fireEvent (new SaveEvent(this, formObject)) ;
} catch (ValidationException e) {

auditService.save (new Audit(LocalDateTime.now(), e.getMessage(),
AuditType.ERROR) , this.getClass());

}

public boolean isValidForSave() {

return true;

public void delete() {

fireEvent (new DeleteEvent (this, formObject)) ;

public void close() {

fireEvent (new CloseEvent (this)) ;

private HorizontallLayout createButtonsLayout() ({
save.addThemeVariants (ButtonVariant.LUMO PRIMARY) ;

delete.addThemeVariants (ButtonVariant.LUMO ERROR) ;

close.addThemeVariants (ButtonVariant.LUMO TERTIARY) ;

save.addClickShortcut (Key. ENTER) ;

close.addClickShortcut (Key.ESCAPE) ;

save.addClickListener (event -> validateAndSave()) ;
delete.addClickListener (event -> delete());

close.addClickListener (event -> close());




binder.addStatusChangelListener (e -> save.setEnabled (binder.isValid())) ;

if (disableDelete) {
delete.setVisible (false) ;

}

return new Horizontallayout (save, delete, close);

public static abstract class FormEvent extends ComponentEvent<AbstractForm> ({

private final Object formObject;

public Object getFormObject() {

return formObject;

protected FormEvent (AbstractForm source, Object formObject) ({

super (source, false);

this.formObject = formObject;

public static class SaveEvent extends FormEvent ({
SaveEvent (AbstractForm source, Object object) ({

super (source, object) ;

public static class DeleteEvent extends FormEvent ({
DeleteEvent (AbstractForm source, Object object) {

super (source, object) ;

public static class CloseEvent extends FormEvent ({
CloseEvent (AbstractForm source) {

super (source, null) ;




< extends ComponentEvent<?>> Registration

{

return getEventBus () .addListener (eventType, listener) ;

Khéon CategoryForm

lpackage com.example.application.ui.views.forms;

import com.example.application.backend.data.entities.Category;

import com.example.application.ui.crud.AbstractForm;

import com.vaadin.flow.component.textfield.TextField;

public class CategoryForm extends AbstractForm<Category> ({

TextField name = new TextField("name") ;

public CategoryForm() ({
super (Category.class) ;
getBinder () .bindInstanceFields (this) ;
add (name) ;

addButtons () ;

KX\aon CustomerForm

jpackage com.example.application.ui.views.forms;

import com.example.application.backend.data.entities.Customer;
import com.example.application.ui.crud.AbstractForm;

import com.vaadin.flow.component.textfield.TextField;

public class CustomerForm extends AbstractForm<Customer> {
TextField name = new TextField("name") ;

TextField email = new TextField("email") ;

addListener (Class<T>




TextField phone = new TextField("phone") ;

public CustomerForm() {
super (Customer.class) ;
getBinder () .bindInstanceFields (this) ;
add (name, email, phone) ;;

addButtons () ;

.example.application.backend.data.EmployeeRole;
.example.application.backend.data.entities.Employee;
.example.application.ui.crud.AbstractForm;

.vaadin. flow.component.combobox.ComboBox ;

.vaadin. flow.component. textfield.PasswordField;

.vaadin. flow.component. textfield.TextField;

java.util.List;

class EmployeeForm extends AbstractForm<Employee> {

TextField name = new TextField("name") ;

TextField username = new TextField("username") ;

private final ComboBox<EmployeeRole> role = new ComboBox('"role") ;

PasswordField password = new PasswordField("password") ;

public EmployeeForm() {
super (Employee.class) ;
getBinder () .bindInstanceFields (this) ;
role.setlItems (List.of (EmployeeRole.values())) ;

add (name, username, password, role);

addButtons () ;




@Override
public void setFormObjectSync (Employee formObject) ({

super.setFormObjectSync (formObject) ;

KXiéon OrderForm

jpackage com.example.application.ui.views.forms;

.example.application.backend.data.AuditType;
.example.application.backend.data.OrderStatus;
.example.application.backend.service.AuditService;
.example.application.backend.service.PolicyHelper;
.example.application.backend.data.entities.*;
.example.application.backend.service.OrderService;
.example.application.backend.util.StringUtil;
.example.application.ui.crud.AbstractForm;
.example.application.ui.views.OrderView;
.vaadin.flow.component.Unit;
.vaadin.flow.component.button.Button;
.vaadin.flow.component.button.ButtonVariant;

.vaadin. flow.component.combobox.ComboBox;
.vaadin.flow.component.html. *;
.vaadin.flow.component.notification.Notification;
.vaadin.flow.component.notification.NotificationVariant;
.vaadin. flow.component.orderedlayout.HorizontallLayout;
.vaadin.flow.component.orderedlayout.VerticallLayout;

.vaadin.flow.data.binder.ValidationException;

java.time.LocalDateTime;
java.util .Arraylist;
java.util.List;

java.util.function.Supplier;

class OrderForm extends AbstractForm<Order> ({




private final ComboBox<Customer> customer = new ComboBox<>('"customer") ;
private final Supplier<List<Product>> productSupplier;

private final Supplier<List<Customer>> customerSupplier;

private final Span orderStatus = new Span();

private final Span timeOrderedSpan = new Span() ;

private final Span idSpan = new Span() ;

private final Span quantityWarningSpan = new Span() ;

private ProductOrderMaker productOrderMaker;

private final Button payButton;
private boolean isDisabled = false;

private OrderService orderService;

private final Button cancelButton;
private PolicyHelper policyHelper;
private final AuditService auditService;

public OrderForm(Supplier<List<Product>> productSupplier, Supplier<List<Customer>>
customerSupplier,

OrderService orderService, PolicyHelper policyHelper,
AuditService auditService) {

super (Order.class, true);

this.setWidth (30, Unit.PERCENTAGE) ;

this.customerSupplier = customerSupplier;

this.productSupplier = productSupplier;

this.orderService = orderService;

this.policyHelper policyHelper;

this.auditService auditService;

getBinder () .bindInstanceFields (this) ;

customer.setItems (customerSupplier.get()) ;

customer.setItemLabelGenerator (Customer: :getName) ;

Horizontallayout details = new HorizontalLayout() ;
details.setWidth ( , Unit.PERCENTAGE) ;

details.add (new VerticalLayout (timeOrderedSpan, idSpan),
erticallayout (orderStatus, customer)) ;

Verticallayout detailsWrapper = new VerticallLayout(new H2("Order details"),
details) ;

detailsWrapper.setSizeFull() ;




OrderStatus savedOrderStatus = getFormObject ()
getFormObject () .getStatus () : OrderStatus.NEW;

boolean isNew = OrderStatus.NEW.equals (savedOrderStatus) ;
payButton = new Button("Pay Order", e -> payOrder())
payButton.getStyle () .set ("background-color", '"green") .set("color", "black");

payButton.setVisible (isNew) ;

boolean isPaid = OrderStatus.PAID.equals (savedOrderStatus) ;

cancelButton = new Button ("Cancel Order", e -> cancelOrder())

cancelButton.addThemeVariants (ButtonVariant.LUMO ERROR) ;

cancelButton.setVisible (isPaid) ;

setButtonVisibility (! (isNew || isPaid)) ;

productOrderMaker = new ProductOrderMaker (productSupplier, newQuantity -> ({
calculateWarnings (getFormObject () , isPaid) ;

b

quantityWarningSpan.getStyle() .set("coloxr", "red");

add (detailsWrapper, productOrderMaker, quantityWarningSpan, payButton,
cancelButton) ;

addButtons () ;

private void updateIdAndSpan () {
if (getFormObject() != null) {

timeOrderedSpan.setText ("Timeordered:
StringUtil. formatDate (getFormObject () .getTimeOrdered())) ;

idSpan.setText ("Id: " + getFormObject() .getId())

@Override
public void setFormObjectSync (Order formObject) {
super.setFormObjectSync (formObject) ;
if (formObject !'= null) {
updateIdAndSpan() ;
OrderStatus orderStatus = formObject.getStatus() ;

boolean isPaid = OrderStatus.PAID.equals (orderStatus) ;




isDisabled = isPaid || OrderStatus.CANCELLED.equals (orderStatus) ;
productOrderMaker.disableCartButtons (isDisabled) ;
payButton.setEnabled(!isDisabled) ;

customer.setEnabled(!'isDisabled) ;

this.orderStatus.setText ("Status: " + orderStatus.toString())
payButton.setVisible (OrderStatus.NEW.equals (orderStatus)) ;
cancelButton.setVisible (isPaid) ;

setButtonVisibility (!isDisabled) ;

calculateWarnings (formObject, OrderStatus.PAID.equals (orderStatus)) ;

} else {
setButtonVisibility (true) ;
quantityWarningSpan.setText("") ;
}

productOrderMaker.syncWithOrder (formObject !'= null ? formObject.getProducts ()
new ArrayList<>());

}

public void payOrder () ({
try {
getBinder () .writeBean (getFormObject()) ;
} catch (ValidationException e) {

auditService.save (new Audit(LocalDateTime.now(), e.getMessage(),
AuditType.ERROR) , this.getClass());

}

Notification.show("Order
[paid!") .addThemeVariants (NotificationVariant.LUMO SUCCESS) ;

fireEvent (new OrderView.PayEvent (this, getFormObject()));

public void cancelOrder () {
try {
getBinder () .writeBean (getFormObject()) ;
} catch (ValidationException e) {

throw new RuntimeException (e) ;

Notification.show("Oxrder
cancelled!") .addThemeVariants (NotificationVariant.LUMO SUCCESS) ;

fireEvent (new OrderView.CancelEvent (this, getFormObject()))




public void calculateWarnings (Order order, boolean isPaid) ({
String warnings = null;
boolean shouldCalcWarnings policyHelper.isStockPolicyNoOrWarning() ;
boolean shouldBlockPayment policyHelper.isStockPolicyNo() ;
if (shouldCalcWarnings) ({
warnings = orderService.getQuantityWarning (order) ;
}

boolean warningsExist = warnings !'= null;

payButton.setEnabled (!isPaid && ! (shouldBlockPayment && warningsExist)) ;

quantityWarningSpan.setText (warnings) ;

K\aon PolicyForm

lpackage com.example.application.ui.views.forms;

.example.application.backend.data.entities.Policy;
.example.application.ui.crud.AbstractForm;
.vaadin.flow.component.combobox.ComboBox;

.vaadin.flow.component.html.H1;

class PolicyForm extends AbstractForm<Policy> {
H1 name = new H1l ("name") ;
private final ComboBox<String> selectedValue = new ComboBox<>("value") ;
public PolicyForm() {
super (Policy.class) ;
add (name, selectedValue) ;

addButtons () ;

@Override




public void setFormObjectSync (Policy formObject) ({

super.setFormObjectSync (formObject) ;

if (formObject!= null) {

name . setText (formObject.getName () ) ;

selectedValue.setItems (formObject.getValues()) ;

selectedValue.setValue (formObject.getUserSelectedValue()) ;

getBinder () . forField (selectedValue) .bind (Policy: :getUserSelectedValue,

Policy: :setSelectedValue) ;

}

KXiaon ProductForm

jpackage com.example.application.ui.views.forms;

.example.
.example.
.example.
.example.
.example.
.example.

.example.

application
application
application
application
application
application

application

.vaadin. flow.component

.vaadin.
.vaadin.
.vaadin.
.vaadin.
.vaadin.

.vaadin.

java.util.L

flow.

flow.

flow.

flow.

flow.

flow.

ist;

component.
component.
component.

component.

component

.backend.data.entities.ProductSupplier;
.backend.util.StringUtil;
.backend.data.entities.Category;
.backend.data.entities.Product;
.backend.data.entities.Tax;

.backend. service.ImageService;

.ui.crud.AbstractForm;

.checkbox.Checkbox;
combobox . ComboBox ;
textfield.NumberField;
textfield.TextField;
upload.Upload;

.upload.receivers.MultiFileMemoryBuffer;

data.converter.StringToIntegerConverter;

java.util.function.Supplier;

class ProductForm extends AbstractForm<Product> {

TextField name =
TextField barcode
NumberField cost

NumberField price

new TextField ("name"

= new TextField ("barcode") ;

= new NumberField("price buy") ;

= new NumberField("price sell");




TextField quantity new TextField("quantity") ;

TextField imageUrl new TextField("image URL") ;
ComboBox<Category> category = new ComboBox<>('"category") ;
ComboBox<Tax> tax = new ComboBox<>("tax") ;
ComboBox<ProductSupplier> supplier = new ComboBox<>("supplier") ;
Checkbox enabled = new Checkbox ("enabled") ;

private Upload upload;

private ImageService imageService;

public void setCategories (List<Category> categories) {

category.setItems (categories) ;

public ProductForm(Supplier<List<Category>> categories, Supplier<List<Tax>> taxes,
ImageService imageService, Supplier<List<ProductSupplier>> suppliers) ({

super (Product.class) ;

this.imageService = imageService;

getBinder () . forField (quantity)
.withConverter (new StringToIntegerConverter ("Not a number"))
.bind (Product: :getQuantity, Product: :setQuantity) ;

getBinder () .bindInstanceFields (this) ;

name.setRequired (true) ;

name.setErrorMessage (''name must be filled in!");

category.setItems (categories.get()) ;

category.setErrorMessage ("category must be filled in!");

category.setItemLabelGenerator (Category: :getName) ;

category.setRequired (true) ;

.setItems (taxes.get());
.setErrorMessage ("tax must be filled in!");
.setRequired (true) ;

.setItemLabelGenerator (Tax: :getName) ;

supplier.setItems (suppliers.get()) ;
supplier.setErrorMessage ("tax must be filled in!") ;
supplier.setRequired (false) ;

supplier.setItemLabelGenerator (ProductSupplier: :getName) ;




initUploaderImage () ;

add (name, barcode, imageUrl, upload, category, tax, supplier, cost, price,
quantity, enabled) ;

addButtons () ;

QOverride
public boolean isValidForSave () {
return !name.getValue () .isEmpty ()
&& tax.getvValue() '= null

&& category.getvValue() != null;

private void initUploaderImage() {
MultiFileMemoryBuffer buffer = new MultiFileMemoryBuffer () ;

upload = new Upload (buffer) ;

upload.setAcceptedFileTypes ("image/jpeg","image/jpg", "image/png", "image/gif") ;

upload.addSucceededlListener (event -> imageUrl.setValue (
imageService.savelmage (event.getFileName (),

StringUtil.FirstNotNullOrEmpty (name.getValue (),
event.getFileName()),

buffer))
)

add (upload) ;

@QOverride
public void validateAndSave ()

super.validateAndSave () ;

@QOverride
public void setFormObjectSync (Product formObject) ({
super.setFormObjectSync (formObject) ;

upload.clearFileList() ;




K\éon ProductOrderMaker

jpackage com.example.application.ui.views.forms;

.example.application.backend.data.entities.OrderProduct;
.example.application.backend.data.entities.Product;
.example.application.backend.util.StringUtil;

.vaadin. flow.component.HasText;
.vaadin.flow.component.Unit;

.vaadin. flow.component.button.Button;
.vaadin.flow.component.grid.Grid;

.vaadin. flow.component.html. *;
.vaadin.flow.component.notification.Notification;
.vaadin.flow.component.notification.NotificationVariant;
.vaadin.flow.component.orderedlayout.FlexComponent;
.vaadin.flow.component.orderedlayout.HorizontalLayout;
.vaadin.flow.component.orderedlayout.Verticallayout;
.vaadin.flow.component. textfield.TextField;

.vaadin.flow.data.value.ValueChangeMode;

java.util.List;
java.util. function.Consumer;

java.util.function.Supplier;

class ProductOrderMaker extends VerticallLayout {
private final Grid<OrderProduct> orderProductGrid = new Grid<>();
private List<OrderProduct> orderProducts;
private final Grid<Product> productGrid = new Grid<>() ;
private Div productTotal = new Div() ;
private Div taxTotal = new Div() ;
private Div orderTotal = new Div() ;
private Supplier<List<Product>> productSupplier;
private Button addToOrderButton;
private Button productAddToOrderButton = new Button("+") ;
private boolean isDisabled = false;

private TextField productSearch = new TextField() ;




private Consumer<Integer> quantityChangeConsumer;

ProductOrderMaker (Supplier<List<Product>> productSupplier, Consumer<Integer>
quantityChangeConsumer) {

this.quantityChangeConsumer = quantityChangeConsumer;
this.productSupplier = productSupplier;
setupProductGrid() ;

setupOrderProductGrid() ;

Verticallayout orderinglLayout = new VerticallLayout() ;
orderinglLayout.setSizeFull () ;

orderingLayout.add (new H2("Ordered products"), addToOrderField(),
productGrid, orderProductGrid, new Verticallayout (productTotal, taxTotal,
orderTotal)) ;

add (orderingLayout) ;

private void setupProductGrid() ({

productGrid.addColumn (Product: :getName) . setHeader ("Product Name") ;

productGrid.addComponentColumn (product -> {
String url = product.getImageUrl () ;

"

Image image = new Image(url !'= null? url : "" , product.getName() +

image is missing");
image.setWidth (50, Unit.PIXELS) ;
image.setHeight (50, Unit.PIXELS) ;
return image;
}) . setHeader ("Image") ;
productGrid.addComponentColumn (product -> {
Button productAddToOrderButton = new Button("+") ;
productAddToOrderButton.setEnabled (!isDisabled) ;

productAddToOrderButton.addClickListener (buttonClickEvent ->
addProductToOrder (product) ) ;

return productAddToOrderButton;
1)

updateProductGrid() ;

private void setupOrderProductGrid() ({




orderProductGrid.addColumn (orderProduct
orderProduct.getProduct () .getName () ) . setHeader ("Product") .setWidth ("140px") ;

orderProductGrid.addComponentColumn (orderProduct -> {
String url = orderProduct.getProduct () .getImageUrl () ;

Image image = new Image(url !'= null? url
orderProduct.getProduct () .getName () + " image is missing") ;

image.setWidth (50, Unit.PIXELS) ;
image.setHeight (50, Unit.PIXELS) ;
return image;
}) .setHeader ("Image") .setWidth ("60px") ;
orderProductGrid.addComponentColumn (orderProduct -> ({
Span quantity = new Span (orderProduct.getQuantity()+"") ;
Div addButton = new Div() ;
addButton.setEnabled(!isDisabled) ;
addButton.setText ("+") ;
addButton.setWidth (20, Unit.PIXELS) ;
addButton.setHeight (20, Unit.PIXELS) ;

addButton.addClickListener (buttonClickEvent
increaseOrderProductQuantity (orderProduct, quantity)) ;

Div minusButton = new Div () ;
minusButton.setText ("-") ;
minusButton.setEnabled(!isDisabled) ;
minusButton.setWidth (20, Unit.PIXELS) ;
minusButton.setHeight (20, Unit.PIXELS) ;
minusButton.getStyle () .set("font-weight", "bold") ;

minusButton.addClickListener ( buttonClickEvent
decreaseOrderProductQuantity (orderProduct, quantity)) ;

->

->

HorizontallLayout addMinusLayout = new HorizontallLayout (minusButton,

quantity, addButton) ;

addMinusLayout.setJustifyContentMode (FlexComponent.JustifyContentMode.CENTER) ;

return addMinusLayout;
}) . setHeader ("Quantity") ;

orderProductGrid.addColumn (orderProduct
StringUtil.formatPrice (orderProduct.getPriceWithoutTax())) .setHeader ("Price") ;

}

protected void addProductToOrder (Product product) ({

if (orderProducts.stream() .noneMatch (orderProduct
orderProduct.getProduct () .equals (product))) {

orderProducts.add (new OrderProduct (product)) ;




orderProductGrid.getDataProvider () .refreshAll () ;
UpdateOrderProductGrid() ;
if (quantityChangeConsumer != null) ({

quantityChangeConsumer.accept (1) ;

private void increaseOrderProductQuantity (OrderProduct orderProduct, HasText
asText) {

orderProduct. incrementQuantity () ;
hasText.setText (orderProduct.getQuantity ()+"") ;
UpdateOrderProductGrid () ;

if (quantityChangeConsumer != null) {

quantityChangeConsumer.accept (orderProduct.getQuantity()) ;

private void decreaseOrderProductQuantity (OrderProduct orderProduct, HasText
asText) {

if (orderProduct.decrementQuantityOrRemove ()) {
orderProducts.remove (orderProduct) ;
} else {

hasText.setText (orderProduct.getQuantity ()+"") ;

}

UpdateOrderProductGrid() ;

if (quantityChangeConsumer !'= null) {

quantityChangeConsumer.accept (orderProduct.getQuantity()) ;

private Horizontallayout addToOrderField() {
TextField productSearch = new TextField() ;
productSearch.setPlaceholder ("Filter by name or Barcode...");
productSearch.setClearButtonVisible (true) ;

productSearch. setValueChangeMode (ValueChangeMode.LAZY) ;




addToOrderButton = new Button("Add to Order") ;
addToOrderButton.addClickListener (click -> {
Product product = productSupplier.get() .stream()

.filter (productStored -> productStored.getBarcode() !'= null

productStored.getBarcode () .equals (productSearch.getValue()))
.findAny () .orElse (null) ;
if (product != null)
addProductToOrder (product) ;

else

Notification.show ("product not

found") .addThemeVariants (NotificationVariant.LUMO ERROR) ;

})

Horizontallayout toolbar = new Horizontallayout (productSearch,
addToOrderButton) ;

toolbar.addClassName ("toolbar") ;

return toolbar;

public void syncWithOrder (List<OrderProduct> orderProducts) {

this.orderProducts = orderProducts;
UpdateOrderProductGrid() ;

updateProductGrid() ;

public void disableCartButtons (boolean shouldDisable) ({
addToOrderButton.setEnabled (!shouldDisable) ;
isDisabled = shouldDisable;
productAddToOrderButton.setEnabled (!shouldDisable) ;

productSearch.setEnabled (!shouldDisable) ;

private void UpdateOrderProductGrid() {
orderProductGrid.setItems (orderProducts) ;
productTotal.setText ("Product total: " +
StringUtil. formatPrice (orderProducts.stream() .mapToDouble (OrderProduct: :getPriceWit
outTax) .sum())) ;
taxTotal.setText ("Tax total: " +

StringUtil. formatPrice (orderProducts.stream() .mapToDouble (OrderProduct: :getOnlyTaxP

rice) .sum())) ;




private void updateProductGrid() ({

productGrid.setItems (productSupplier.get()) ;

Khéon ProductSupplierForm

jpackage com.example.application.ui.views.forms;

com.example.application.backend.data.entities.ProductSupplier;
com.example.application.ui.crud.AbstractForm;

com.vaadin. flow.component. textfield.TextField;

class ProductSupplierForm extends AbstractForm<ProductSupplier> {
TextField name = new TextField("name") ;
TextField email new TextField("email") ;

TextField phone new TextField("phone") ;

public ProductSupplierForm() {
super (ProductSupplier.class) ;
getBinder () .bindInstanceFields (this) ;
name . setRequired (true) ;
name.setErrorMessage (""name must be filled in!");
add (name, email, phone) ;

addButtons () ;

K\iéaon TaxForm

jpackage com.example.application.ui.views.forms;




.example.application.backend.data.entities.Tax;
.example.application.ui.crud.AbstractForm;
.vaadin.flow.component. textfield.NumberField;

.vaadin. flow.component. textfield.TextField;

public class TaxForm extends AbstractForm<Tax> {
TextField name = new TextField("name") ;

NumberField value = new NumberField("value") ;

public TaxForm() {
super (Tax.class) ;
getBinder () .bindInstanceFields (this) ;
name . setRequired (true) ;
name.setErrorMessage (''name must be filled in!");
value.setRequiredIndicatorVisible (true) ;
value.setErrorMessage ("tax must be filled in!");
add (name, value) ;

addButtons () ;

K\iaon AuditView

jpackage com.example.application.ui.views;

.example.application.backend.data.AuditType;
.example.application.backend.data.entities.Audit;
.example.application.backend. service.AuditService;
.example.application.backend.util.StringUtil;
.example.application.ui.MainLayout;
.vaadin.flow.component.grid.Grid;
.vaadin.flow.component.html.Span;
.vaadin.flow.component.orderedlayout.Verticallayout;
.vaadin.flow.router.PageTitle;

.vaadin. flow.router.Route;




import javax.annotation.security.PermitAll;

@Route (value = "reports/audit", layout = MainLayout.class)
@QPageTitle ("Audit | Productive Manager")
QPermitAll

public class AuditView extends Verticallayout ({

public AuditView (AuditService auditService) ({
setSizeFull () ;
Grid<Audit> grid = new Grid<>(Audit.class) ;
grid.addClassNames ("product-grid") ;
grid.setColumns () ;
grid.addComponentColumn (product -> {
Span colorSpan = new Span (product.getAuditType () .name()) ;

colorSpan.getStyle() .set("color",
auditTypeToColor (product.getAuditType())) ;

return colorSpan;

}) . setHeader ("AuditType") ;

grid.addColumn (Audit: :getCreator) . setHeader ("Creator") .setWidth ("70px") ;

grid.addColumn (audit
StringUtil.formatDate (audit.getTimeCreated())) .setHeader ("TimeCreated") ;

grid.addColumn (Audit: :getMessage) . setHeader ("Message") ;
grid.getColumns () . forEach(col -> col.setAutoWidth (true)) ;
grid.setSizeFull() ;

grid.setItems (auditService.findAll()) ;

add (grid) ;

private String auditTypeToColor (AuditType auditType) {
String color = "white";

switch (auditType) {

case WARN:

case DEBUG:
color = "yellow";
break;

case ERROR:

color = "red";




break;

case INFO:

case TRACE:
color = "blue";
break;

}

return color;

Khdon CategoryView

lpackage com.example.application.ui.views;

.example.application.backend.data.entities.Category;
.example.application.backend.service.CategoryService;
.example.application.ui.MainLayout;
.example.application.ui.crud.AbstractCrudView;
.example.application.ui.views. forms.CategoryForm;
.vaadin. flow.component.grid.Grid;
.vaadin.flow.router.PageTitle;

.vaadin. flow.router.Route;

javax.annotation.security.PermitAll;

@Route (value = "inventory/categories", layout = MainlLayout.class)
QPageTitle ("Categories | Productive Manager")
@QPermitAll

public class CategoryView extends AbstractCrudView<Category> {

public CategoryView (CategoryService categoryService) {

super ("Category", new CategoryForm(), categoryService, Category:

@Override
public void configureGrid() {

Grid<Category> grid = new Grid<>(Category.class) ;




grid.addClassNames ("product-grid") ;
grid.setSizeFull() ;

grid.setColumns () ;
grid.addColumn (Category: :getId) .setHeader ("Id") ;
grid.addColumn (Category: :getName) . setHeader ("Name") ;

super.configureGrid (grid) ;

.example.application.backend.data.entities.Customer;
.example.application.backend. service.CustomerService;
.example.application.ui.MainLayout;
.example.application.ui.crud.AbstractCrudView;
.example.application.ui.views. forms.CustomerForm;
.vaadin. flow.component.grid.Grid;
.vaadin.flow.router.PageTitle;

.vaadin. flow.router.Route;

javax.annotation.security.PermitAll;

QRoute (value = "ordering/customer", layout = MainLayout.class)

QPageTitle ("Customer | Productive Manager")
QPermitAll

public class CustomerView extends AbstractCrudView<Customer> {

public CustomerView (CustomerService customerService) {

super ("Customer", new CustomerForm(), customerService, Customer:

@Override

public void configureGrid() {
Grid<Customer> grid = new Grid<>(Customer.class)
grid.addClassNames ("product-grid") ;

grid.setSizeFull() ;




setColumns () ;

addColumn (Customer: :getld) . setHeader ("Id") ;
addColumn (Customer: :getName) . setHeader ("Name") ;
addColumn (Customer: :getEmail) .setHeader ("Email") ;

addColumn (Customer: : getPhone) . setHeader ("Phone") ;

super.configureGrid (grid) ;

Kidon EmployeeView

lpackage com.example.application.ui.views;

.example.application.backend.data.entities.Employee;
.example.application.backend.service.EmployeeService;
.example.application.security.SecurityService;
.example.application.ui.MainLayout;
.example.application.ui.crud.AbstractCrudView;
.example.application.ui.views.forms.EmployeeForm;
.vaadin. flow.component.grid.Grid;
.vaadin.flow.router.PageTitle;

.vaadin. flow.router.Route;

javax.annotation.security.PermitAll;

@Route (value = "reports/employee", layout = MainLayout.class)
QPageTitle ("Employee | Productive Manager")
@PermitAll

public class EmployeeView extends AbstractCrudView<Employee> {

public EmployeeView (EmployeeService employeeService, SecurityService
securityService) {

super ("employee", new EmployeeForm(), employeeService, Employee: :new) ;

setEnabledAddItemButton (securityService.isAdmin()) ;




@Override

public void configureGrid() {
Grid<Employee> grid = new Grid<> (Employee.class) ;
grid.addClassNames ("product-grid") ;
grid.setColumns () ;
grid.addColumn (Employee: :getName) . setHeader ("Name") ;
grid.addColumn (Employee: :getUsername) . setHeader ("Username") ;
grid.addColumn (Employee: :getRole) . setHeader ("Role") ;
grid.getColumns () . forEach(col -> col.setAutoWidth (true)) ;
grid.setSizeFull () ;

super.configureGrid (grid) ;

Kiaon EmployeeView

jpackage com.example.application.ui.views;

.example.application.backend.data.entities.Employee;
.example.application.backend. service.EmployeeService;
.example.application.security.SecurityService;
.example.application.ui.MainLayout;
.example.application.ui.crud.AbstractCrudView;
.example.application.ui.views. forms.EmployeeForm;
.vaadin.flow.component.grid.Grid;
.vaadin.flow.router.PageTitle;

.vaadin. flow.router.Route;

javax.annotation.security.PermitAll;

@Route (value = "reports/employee", layout = MainLayout.class)

QPageTitle ("Employee | Productive Manager")
@PermitAll

public class EmployeeView extends AbstractCrudView<Employee> {




public EmployeeView (EmployeeService employeeService, SecurityService
securityService) {

super ("employee", new EmployeeForm(), employeeService, Employee: :new) ;

setEnabledAddItemButton (securityService.isAdmin()) ;

@Override

public void configureGrid() {
Grid<Employee> grid = new Grid<> (Employee.class) ;
grid.addClassNames ("product-grid") ;
grid.setColumns () ;
grid.addColumn (Employee: :getName) . setHeader ("Name") ;

grid.addColumn (Employee: :getUsername) . setHeader ("Username") ;

grid.addColumn (Employee: :getRole) . setHeader ("Role") ;

grid.getColumns () . forEach(col -> col.setAutoWidth (true)) ;
grid.setSizeFull() ;

super.configureGrid (grid) ;

.vaadin. .component.Unit;

.vaadin. .component.html.H1;

.vaadin. .component.html.Image;

.vaadin. .component.login.LoginForm;

.vaadin. .component.orderedlayout.HorizontalLayout;
.vaadin. .component.orderedlayout.Verticallayout;
.vaadin. .router.BeforeEnterEvent;

.vaadin. .router.BeforeEnterObserver;

.vaadin. .router.PageTitle;

.vaadin. .router.Route;

.vaadin. .server.auth.AnonymousAllowed;

@Route ("login")
@PageTitle ("Login")
@AnonymousAllowed

public class LoginView extends Verticallayout implements BeforeEnterObserver




private LoginForm login = new LoginForm() ;

public LoginView() ({
addClassName ("login-view") ;

setSizeFull () ;

setJustifyContentMode (JustifyContentMode . CENTER) ;

setAlignItems (Alignment. CENTER) ;

login.setAction ("login") ;
Image image = new Image("./images/imm.png" ,"logo image is missing") ;
image.setHeight ( , Unit.PIXELS) ;

add (new Horizontallayout (image, new H1 ("Productive Manager")), login) ;

@Override

public void beforeEnter (BeforeEnterEvent beforeEnterEvent)

if (beforeEnterEvent.getLocation ()
.getQueryParameters ()
.getParameters ()
.containsKey ("error")) {

login.setError (true) ;

.example.application.backend.data.AuditType;
.example.application.backend.data.entities.Audit;
.vaadin.flow.component.Text;
.vaadin.flow.component.button.Button;
.vaadin.flow.component.button.ButtonVariant;
.vaadin. flow.component.html.Div;
.vaadin.flow.component.icon.Icon;

.vaadin.flow.component.notification.Notification;




.vaadin.flow.component.notification.NotificationVariant;
.vaadin. flow.component.orderedlayout. FlexComponent;
.vaadin. flow.component.orderedlayout.HorizontallLayout;

.springframework.stereotype.Component;

public class NotificationManager ({

public void notificationError (Audit audit) {

notificationError (audit.getMessage(),
matchVariantWithLogLevel (audit.getAuditType())) ;

public void notificationError (String string, NotificationVariant
notificationVariant) {

Text notificationText = new Text(string) ;

Notification notificationError = new Notification() ;
notificationError.addThemeVariants (notificationVariant) ;
Div text = new Div(notificationText) ;

Button closeButton = new Button(new Icon("lumo", "cross"))

closeButton.addThemeVariants (ButtonVariant.LUMO TERTIARY INLINE) ;

closeButton.getElement () .setAttribute ("aria-label", "Close");
closeButton.addClickListener (event -> {
notificationError.close() ;

})

Horizontallayout layout = new Horizontallayout (text, closeButton) ;

layout.setAlignItems (FlexComponent.Alignment.CENTER) ;

notificationError.add(layout) ;
notificationError.setDuration ( ) 2

notificationError.open() ;

private NotificationVariant matchVariantWithLogLevel (AuditType auditType)
NotificationVariant notificationVariant;
switch (auditType) {
case INFO:

notificationVariant = NotificationVariant.LUMO PRIMARY;




break;
case WARN:
case DEBUG:
case ERROR:
notificationVariant NotificationVariant.LUMQ_ERROR;
break;
case TRACE:
default:
notificationVariant NotificationVariant.LUMQ_CONTRAST;
}

return notificationVariant;

KXioon OrderView

jpackage com.example.application.ui.views;

.example.application.backend.data.OrderStatus;
.example.application.backend.service. *;
.example.application.backend.data.entities.Order;
.example.application.backend.util.StringUtil;
.example.application.ui.MainLayout;
.example.application.ui.crud.AbstractCrudView;
.example.application.ui.crud.AbstractForm;
.example.application.ui.views. forms.OrderForm;
.vaadin.flow.component.grid.Grid;

.vaadin. flow.component.html.Span;
.vaadin.flow.data.provider.QuerySortOrder;
.vaadin.flow.router.PageTitle;

.vaadin. flow.router.Route;

javax.annotation.security.PermitAll;

java.util.stream.Stream;

@Route (value = "inventory/orders", layout = MainLayout.class)

@QPageTitle ("Orders | Productive Manager")




public class OrderView extends AbstractCrudView<Order> {

private final transient OrderService orderService;

public OrderView (OrderService orderService, ProductService productService,

CustomerService customerService, PolicyHelper policyHelper, AuditService
auditService) {

super ("Order", new OrderForm (productService: : findAllEnabled,
customerService: :findAll, orderService, policyHelper, auditService), orderService,
Order: :new) ;

this.orderService = orderService;

@Override

public void configureGrid() {
Grid<Order> grid = new Grid<>(Order
grid.addClassNames ("product-grid") ;
grid.setSizeFull() ;
grid.setColumns () ;
grid.addColumn (Order: :getId) . setHeader ("Id") ;

grid.addColumn (order
StringUtil. formatDate (order.getTimeOrdered())) .setHeader ("TimeOrdered") ;

grid.addComponentColumn (product -> {
OrderStatus orderStatus = product.getStatus() ;
Span colorSpan = new Span(orderStatus.name()) ;
colorSpan.getStyle() .set("color", orderStatusToColor (orderStatus)) ;
return colorSpan;
}) .setHeader ("Status") ;

grid.addColumn (order ->
StringUtil. formatPrice (order.getPrice())) .setHeader ("Price") .setSortOrderProvider (p
rice -> Stream.of (new QuerySortOrder ("price'", price))):;

grid.addColumn (order ->
order.getCustomer () .getName () ) . setHeader ("Customer") .setSortOrderProvider (customer
-> Stream.of (new QuerySortOrder ("name", customer)))

super.configureGrid (grid) ;

super.getGenericForm() .addListener (PayEvent.class,
payOrder (e.getSource())) ;

super.getGenericForm() .addListener (CancelEvent.class,
cancelOrder (e.getSource())) ;

}

private String orderStatusToColor (OrderStatus orderStatus) ({




String color = "black";
switch (orderStatus) {
case PAID:
color = "Green";
break;
case CANCELED:
color = "Red";
break;
case NEW:
color = "Yellow";
break;
}

return color;

public void payOrder (AbstractForm<Order> event) {
Order updatedOrder = orderService.pay (event.getFormObject()) ;
super.getGenericForm() . setFormObjectSync (updatedOrder) ;
super.closeEditor () ;

updateList () ;

public void cancelOrder (AbstractForm<Order> event) ({

Order updatedOrder = orderService.cancel (event.getFormObject()) ;

super.getGenericForm() . setFormObjectSync (updatedOrder) ;
super.closeEditor() ;

updatelList () ;

public static class PayEvent extends AbstractForm.FormEvent ({
public PayEvent (AbstractForm source, Object object) {

super (source, object) ;

public static class CancelEvent extends AbstractForm.FormEvent ({
public CancelEvent (AbstractForm source, Object object) {

super (source, object) ;




Khéon PolicyView

package com.example.application.ui.views;

.example.application.backend.data.entities.Policy;
.example.application.backend.service.PolicyService;
.example.application.ui.MainLayout;
.example.application.ui.crud.AbstractCrudView;
.example.application.ui.views.forms.PolicyForm;
.vaadin.flow.component.grid.Grid;
.vaadin.flow.router.PageTitle;

.vaadin.flow.router.Route;

javax.annotation.security.PermitAll;

@Route (value = "reports/setting", layout = MainLayout.class)
QPageTitle ("Setting | Productive Manager")
QPermitAll

public class PolicyView extends AbstractCrudView<Policy> ({

public PolicyView(PolicyService PolicyService) ({
super ("Policy", new PolicyForm(), PolicyService, Policy:

disableAddNewItemButton () ;

@Override

public void configureGrid() {
setSizeFull () ;
Grid<Policy> grid = new Grid<>(Policy.class) ;
grid.addClassNames ("product-grid") ;
grid.setSizeFull () ;
grid.setColumns () ;

grid.addColumn (Policy: :getName) . setHeader ("Name") ;




grid.addColumn (Policy: :getUserSelectedValue) .setHeader ("Value") ;
grid.getColumns () . forEach(col -> col.setAutoWidth (true)) ;

super.configureGrid (grid) ;

.example.application.backend.data.entities.ProductSupplier;
.example.application.backend. service.ProductSupplierService;
.example.application.ui.MainLayout;
.example.application.ui.crud.AbstractCrudView;
.example.application.ui.views. forms.ProductSupplierForm;
.vaadin.flow.component.grid.Grid;
.vaadin.flow.router.PageTitle;

.vaadin.flow.router.Route;

javax.annotation.security.PermitAll;

Q@Route (value = "inventory/suppliers", layout = MainLayout.class)

QPageTitle ("Suppliers | Productive Manager")

@QPermitAll

public class ProductSupplierView extends AbstractCrudView<ProductSupplier> ({
public ProductSupplierView (ProductSupplierService productSupplierService) ({

super ("Supplier", new ProductSupplierForm(), productSupplierService,
ProductSupplier: :new) ;

}

@Override

public void configureGrid() {
Grid<ProductSupplier> grid = new Grid<>(ProductSupplier.class)
grid.addClassNames ("product-grid") ;
grid.setSizeFull () ;
grid.setColumns () ;
grid.addColumn (ProductSupplier: :getId) .setHeader ("Id") ;
grid.addColumn (ProductSupplier: :getName) . setHeader ("Name") ;
grid.addColumn (ProductSupplier: :getEmail) . setHeader ("Email") ;

grid.addColumn (ProductSupplier: :getPhone) . setHeader ("Phone") ;




grid.getColumns () . forEach(col -> col.setAutoWidth (true)) ;

super.configureGrid (grid) ;

Khdon ProductView

lpackage com.example.application.ui.views;

.example.application.backend.data.entities.Product;
.example.application.backend.service. *;
.example.application.backend.util.StringUtil;
.example.application.ui.MainLayout;
.example.application.ui.crud.AbstractCrudView;
.example.application.ui.views. forms.ProductForm;
.vaadin.flow.component.Unit;

.vaadin. flow.component.grid.Grid;
.vaadin.flow.component.html.Image;
.vaadin.flow.data.provider.QuerySortOrder;
.vaadin.flow.data.renderer.LitRenderer;
.vaadin.flow.router.PageTitle;

.vaadin. flow.router.Route;

javax.annotation.security.PermitAll;

java.util.stream.Stream;

QRoute (value = "", layout = MainLayout.class)
QPageTitle ("Products | Productive Manager")
QPermitAll

lpublic class ProductView extends AbstractCrudView<Product>

public ProductView(CategoryService categoryService, TaxService taxService,
ProductService productService, ImageService imageService, ProductSupplierService
productSupplierService) ({

super ("Product", new ProductForm(categoryService: :findAll,
taxService: :findAll, imageService, productSupplierService: :findAll),
productService, Product: :new) ;

@Override




public void configureGrid() {
Grid<Product> grid = new Grid<>(Product.class) ;
grid.addClassNames ("product-grid") ;
grid.setSizeFull () ;
grid.setColumns () ;
grid.addColumn (Product: :getlId) .setHeader ("Id") ;
grid.addComponentColumn (product -> ({

String url = product.getImageUrl() ;

"

Image image = new Image (url !'= null? url : "" , product.getName() +

image is missing");

image.setHeight ( , Unit.PIXELS) ;

return image;
}) . setHeader ("Image") ;
grid.addColumn (Product: :getBarcode) . setHeader ("Barcode") ;
grid.addColumn (Product: :getName) . setHeader ("Name") ;
grid.addColumn (Product: :getQuantity) . setHeader ("Quantity") ;

grid.addColumn (product
StringUtil. formatPrice (product.getCost())) .setHeader ("Cost") ;

grid.addColumn (product

StringUtil. formatPrice (product.getPrice())) .setHeader ("Price") ;

grid.addColumn (category -> category.getCategory() !=
category.getCategory () .getName() : "")

.setHeader ("Category")

.setSortOrderProvider (category -> Stream.of(new
QuerySortOrder ("name", category)))

grid.addColumn (product ->  product.getTax()
product.getTax () .getName() : "")

.setHeader ("Tax")

.setSortOrderProvider (product -> Stream.of(new
QuerySortOrder ("name", product))) ;

grid.addColumn (product -> product.getSupplier ()
product.getSupplier () .getName() : "")

.setHeader ("Supplier")

.setSortOrderProvider (product -> Stream.of(new
QuerySortOrder ("name", product)));

LitRenderer<Product> enabledRenderer = LitRenderer.<Product>of(

"<vaadin-icon icon='vaadin:${item.icon}' style='width:
ar (--lumo-icon-size-s) ; height: var (--lumo-icon-size-s) ; color:

S{item.color}; '></vaadin-icon>")

.withProperty ("icon", enabled -> enabled.isEnabled() ? '"check"
"minus") .withProperty ('"color",




enabled -> enabled.isEnabled()
? "var (--lumo-primary-text-color)"

"var (--lumo-disabled-text-color)") ;

grid.addColumn (enabledRenderer) . setHeader ("Enabled") . setAutoWidth (true) ;

super.configureGrid (grid) ;

Khéon ReportProductView

lpackage com.example.application.ui.views;

.example.application.backend.data.entities.Customer;
.example.application.backend.data.entities.Product;
.example.application.backend. resources.ProductPerformanceResource;
.example.application.backend.service.CustomerService;
.example.application.backend.service.ReportService;
.example.application.backend.util.StringUtil;
.example.application.ui.MainLayout;
.vaadin.flow.component.Unit;
.vaadin.flow.component.button.Button;

.vaadin. flow.component.combobox.ComboBox;
.vaadin.flow.component.grid.Grid;
.vaadin.flow.component.html.Image;

.vaadin. flow.component.html.Span;
.vaadin.flow.component.orderedlayout.VerticallLayout;
.vaadin.flow.router.PageTitle;

.vaadin. flow.router.Route;

javax.annotation.security.PermitAll;

@Route (value = "reports/product", layout = MainLayout.class)

QPageTitle("Statistics | Productive Manager")
QPermitAll
public class ReportProductView extends VerticallLayout {

private ComboBox<Customer> selectCustomer = new ComboBox<>('"Customer") ;




private Button clearSelectCustomer = new Button("Clear") ;

private Grid<ProductPerformanceResource> grid
Grid<> (ProductPerformanceResource.class) ;

private Span totalOrderSpan = new Span() ;
private Span totalRevenueSpan = new Span() ;
private Span totalCustomersSpan = new Span() ;
private Span averageEarningSpan new Span() ;
private ReportService reportService;

public ReportProductView (ReportService reportService, CustomerService
customerService) {

this.reportService = reportService;
setSizeFull () ;

grid.addClassNames ("product-grid") ;
grid.setColumns () ;

grid.addColumn (productPerformanceResource
lproductPerformanceResource.getProduct () .getName () ) . setHeader ("Name") ;

grid.addComponentColumn (productPerformanceResource -> {
Product product = productPerformanceResource.getProduct() ;
String url = product.getImageUrl () ;

Image image = new Image(url !'= null? url : "" , product.getName() + "
is missing") ;

image.setHeight ( , Unit.PIXELS) ;
return image;
}) . setHeader ("Image") ;
grid.addColumn (ProductPerformanceResource: :getCount) . setHeader ("Count") ;

grid.addColumn (productPerformanceResource ->

StringUtil. formatPrice (productPerformanceResource.getTotalEarnings())) .setHeader ("T

otalEarnings") ;
grid.getColumns () . forEach(col -> col.setAutoWidth (true)) ;
grid.setWidth ( , Unit.PERCENTAGE) ;
grid.setHeight (50, Unit.PERCENTAGE) ;
grid.setlItems (reportService.getProductsPerformance()) ;
Verticallayout statistics = new Verticallayout() ;
statistics.add(totalOrderSpan) ;
statistics.add(totalCustomersSpan) ;
statistics.add (totalRevenueSpan) ;
statistics.add (averageEarningSpan) ;

setuplabels (null) ;




statistics.add (selectCustomer) ;
statistics.add (clearSelectCustomer) ;
add (statistics) ;

add (grid) ;

selectCustomer.setItems (customerService.findAll()) ;
selectCustomer. setItemLabelGenerator (Customer: :getName) ;
selectCustomer.addValueChangelistener (event -> {
Customer customer = event.getValue() ;
if (customer != null) {
grid.setlItems (reportService.getProductsPerformance (customer)) ;
setupLabels (customer) ;
} else {

grid.setItems (reportService.getProductsPerformance()) ;

b

clearSelectCustomer.addClickListener (e -> {
selectCustomer.clear() ;
grid.setItems (reportService.getProductsPerformance()) ;

setupLabels (null) ;

})

private void setuplabels (Customer customer) {

totalCustomersSpan.setText ("Total Customers:
reportService.getTotalCustomers()) ;

totalOrderSpan.setText ("Total
reportService.getTotalOrdersCount (customer)) ;

totalRevenueSpan.setText ("Total Revenue:
StringUtil. formatPrice (reportService.getTotalEarnings (customer))) ;

averageEarningSpan.setText ("Avg Earnings per Order:
StringUtil. formatPrice (reportService.getAvgEarningPerOrder (customer))) ;

}

Khéon TaxView

jpackage com.example.application.ui.views;




.example.application.backend.data.entities.Tax;
.example.application.backend. service.TaxService;
.example.application.ui.MainLayout;
.example.application.ui.crud.AbstractCrudView;
.example.application.ui.views. forms.TaxForm;
.vaadin. flow.component.grid.Grid;
.vaadin.flow.router.PageTitle;

.vaadin. flow.router.Route;

javax.annotation.security.PermitAll;

@Route (value = "inventory/taxes", layout = MainLayout.class)
QPageTitle ("Taxes | Productive Manager")
@PermitAll
public class TaxView extends AbstractCrudView<Tax> ({
public TaxView (TaxService taxService) ({

super ("Tax", new TaxForm(), taxService, Tax: :new);

@QOverride

public void configureGrid() {
Grid<Tax> grid = new Grid<>(Tax.class)
grid.addClassNames ("product-grid") ;
grid.setSizeFull() ;
grid.setColumns () ;
grid.addColumn (Tax: :getlId) .setHeader ("Id") ;
grid.addColumn (Tax: :getName) . setHeader ("Name") ;
grid.addColumn (Tax: :getValue) . setHeader ("Value") ;
grid.getColumns () . forEach(col -> col.setAutoWidth (true)) ;

super.configureGrid (grid) ;

Kiéaon MainLayout

package com.example.application.ui;

import com.example.application.security.SecurityService;




.example.application.ui.views.*;
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Component;
HasStyle;
Text;
Unit;
accordion.Accordion;
accordion.AccordionPanel;
applayout.AppLayout;
applayout.DrawerToggle;
button.Button;

html.H1;
html.Image;
html.Span;
icon.Icon;
icon.VaadinIcon;
orderedlayout.FlexComponent;
orderedlayout.HorizontalLayout;

.orderedlayout.VerticallLayout;

router.HighlightConditions;

.router.RouterLink;

.springframework.beans.factory.annotation.Autowired;

class MainlLayout extends AppLayout {

this.securityService

createHead

Verticallayout profileWrapper

Image profilelImage

er();

String employeeName

Text text

profileWrapper.add (profileImage,

securityService.getAuthenticatedUser () .getName ()

new Text ("Welcome,

new Image ("images/avatar.png",

private SecurityService securityService;
public MainLayout (@Autowired SecurityService securityService)

securityService;

new VerticalLayout() ;

ualtu) :

securityService.getAuthenticatedUser ()
"none" ;

" + employeeName) ;

text, new Button("Log out",

null

securityService.logout())) ;

profileWrapper.setAlignItems (FlexComponent.Alignment.CENTER) ;




addToDrawer (profileWrapper) ;

setupAccordionContent () ;

private void createHeader () {
Hl logo = new Hl ("Productive Manager") ;
logo.getStyle () .set ("white-space", "nowrap") ;
logo.addClassNames ("text-1", "m-m") ;
Horizontallayout headerlLogo = new HorizontalLayout() ;
headerLogo.setWidth ("100%") ;

headerlLogo.setJustifyContentMode (FlexComponent.JustifyContentMode. END) ;

Horizontallayout header = new Horizontallayout (new DrawerToggle(), logo,

eaderLogo) ;

header.setDefaultVerticalComponentAlignment (FlexComponent.Alignment.CENTER) ;
header.setWidth ("100%") ;

header.addClassNames ("py-0", "px-m") ;

addToNavbar (header) ;

private Component createDrawer (String viewName, VaadinIcon viewIcon, Class<?

extends Component> viewClass) {
Icon icon = viewIcon.create() ;
RouterLink link = new RouterLink() ;

Horizontallayout horizontallayout = new HorizontallLayout(icon, new

Span (viewName) ) ;

orizontallayout.setJustifyContentMode (FlexComponent.JustifyContentMode . BETWEEN) ;

horizontallayout.setAlignItems (FlexComponent.Alignment.CENTER) ;
link.add (temporaryCSSForLinks (horizontallayout)) ;

link.setRoute (viewClass) ;

link.setHighlightCondition (HighlightConditions.sameLocation()) ;

return new Verticallayout(link) ;

private AccordionPanel AccordionPanelInventory() ({

Image image = new Image ("images/inventory.png", "inventory") ;




image.setHeight (50, Unit.PIXELS) ;

image.setWidth (50, Unit.PIXELS) ;

HorizontallLayout logoName = new HorizontalLayout(image, new
Span ("Inventory")) ;

logoName.setAlignItems (FlexComponent.Alignment.CENTER) ;

return new AccordionPanel (temporaryCSSForLinks (logoName), createContent (
createDrawer ("Products", VaadinIcon.PACKAGE, ProductView.class),

createDrawer ("Categories", VaadinIcon.CALC BOOK,
CategoryView.class),

createDrawer ("Taxes'", VaadinIcon.ABACUS, TaxView.class),

createDrawer ("Suppliers", VaadinIcon. CUBE,
ProductSupplierView.class))

) ;

private AccordionPanel accordionPanelOrdering() {

Image image = new Image ("images/ordering.png", "Orders");

image.setHeight (50, Unit.PIXELS) ;

image.setWidth (50, Unit.PIXELS) ;

HorizontalLayout logoName = new HorizontalLayout(image, new
Span ("Ordering")) ;

logoName.setAlignItems (FlexComponent.Alignment.CENTER) ;

return new AccordionPanel (temporaryCSSForLinks (logoName) , createContent (
createDrawer ("Orders", VaadinIcon.CART, OrderView.class),

createDrawer ("Customers", VaadinIcon.USER, CustomerView.class)

private AccordionPanel accordionPanelReports() {
Image image = new Image ("images/reports.png", "Audits");
image.setHeight (50, Unit.PIXELS) ;

image.setWidth (50, Unit.PIXELS) ;

Horizontallayout logoName = new Horizontallayout (image, new
Span ("Reports")) ;

logoName.setAlignItems (FlexComponent.Alignment.CENTER) ;




return new AccordionPanel (temporaryCSSForLinks (logoName), createContent (
createDrawer ("Audits", VaadinIcon.RECORDS, AuditView.class),

createDrawer ("Statistics", VaadinIcon.CHART,
eportProductView.class),

createDrawer ("Employees", VaadinIcon.USER, EmployeeView.class),

createDrawer ("Settings", VaadinIcon.OPTIONS, PolicyView.class)

private void setupAccordionContent() ({
Accordion accordion = new Accordion() ;
accordion.getStyle () .set ("padding-left", "10px") ;
accordion.add (AccordionPanelInventory()) ;
accordion.add (accordionPanelOrdering()) ;
if (securityService.isAdmin()) {
accordion.add (accordionPanelReports()) ;

}

addToDrawer (accordion) ;

private Verticallayout createContent (Component ...components) {
Verticallayout content = new Verticallayout() ;
content.add (components) ;

return content;

private Component temporaryCSSForLinks (HasStyle component) {
component.getStyle () .set ("user-select", '"none");
component.getStyle () .set("user-drag", "none") ;
component.getStyle () .set("cursor", "pointer") ;

return (Component) component;

K\iaon Application

package com.example.application;
O




.vaadin. flow.component.dependency . NpmPackage;

.vaadin. flow.component.page.AppShellConfigurator;
.vaadin.flow.server.PWA;

.vaadin. flow. theme.Theme;
.springframework.boot.SpringApplication;
.springframework.boot.autoconfigure.SpringBootApplication;

.springframework.boot.web.servlet.support.SpringBootServletInitializer;

@SpringBootApplication
QTheme (value = "flowcrmtutorial")

QPWA (name = "Flow CRM Tutorial", shortName = "Flow CRM Tutorial", offlineResources

{hH
@NpmPackage (value = "line-awesome", version = "1.3.0")

public class Application extends SpringBootServletInitializer implements
AppShellConfigurator {

public static void main(String[] args) {

SpringApplication. run(Application.class, args);

Dependencies - pom.xml
?xml version="1.0" encoding="UTF-8"?>
project xmlns="http://maven.apache.org/POM/4.0.0"

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://maven.apache.org/POM/4.0.0
ttp://maven.apache.org/xsd/maven-4.0.0.xsd">

<modelVersion>4.0.0</modelVersion>

<groupId>com.example.application</groupId>

<artifactId>flowcrmtutorial</artifactId>
<name>Flow CRM Tutorial</name>
<version>1l.0-SNAPSHOT</version>

<packaging>jar</packaging>

<properties>
<java.version>11</java.version>

<vaadin.version>23.0.8</vaadin.version>




</properties>

<parent>
<groupld>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-parent</artifactId>
<version>2.6.7</version>

</parent>

<repositories>

<repository>
<id>central</id>
<url>https://repo.maven.apache.org/maven2</url>
<snapshots>
<enabled>false</enabled>
</snapshots>
</repository>
<repository>
<id>vaadin—prereleases</id>

<url>

https://maven.vaadin.com/vaadin-prereleases/

</url>

</repository>

<repository>
<id>Vaadin Directory</id>
<url>https://maven.vaadin.com/vaadin-addons</url>
<snapshots>
<enabled>false</enabled>
</snapshots>
</repository>

</repositories>

<pluginRepositories>




<pluginRepository>
<id>central</id>
<url>https://repo.maven.apache.org/maven2</url>
<snapshots>
<enabled>false</enabled>
</snapshots>
</pluginRepository>
<pluginRepository>
<id>vaadin-prereleases</id>
<url>
https://maven.vaadin.com/vaadin-prereleases/
</url>
</pluginRepository>

</pluginRepositories>

<dependencyManagement>
<dependencies>

<dependency>
<groupId>com.vaadin</groupId>
<artifactId>vaadin-bom</artifactId>
<version>${vaadin.version}</version>
<type>pom</type>
<scope>import</scope>

</dependency>

</dependencies>

</dependencyManagement>

<dependencies>
<dependency>

<groupId>com.vaadin</groupId>

<artifactId>vaadin</artifactId>
</dependency>
<dependency>
<groupId>com.vaadin</groupId>
<artifactId>vaadin-spring-boot-starter</artifactId>
</dependency>

<dependency>




<groupId>com.h2database</groupId>
<artifactId>h2</artifactId>
<scope>runtime</scope>

</dependency>

<dependency>
<groupId>com.vaadin</groupId>
<artifactId>exampledata</artifactId>
<version>4.1.4</version>

</dependency>

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

</dependency>

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

</dependency>

<dependency>
<groupld>org.springframework.boot</groupId>
<artifactId>spring-boot-devtools</artifactId>
<optional>true</optional>

</dependency>

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

</dependency>

<dependency>
<groupId>com.vaadin</groupId>
<artifactId>vaadin-testbench</artifactId>

<scope>test</scope>

</dependency>

<dependency>
<groupld>javax.persistence</groupId>

<artifactId>javax.persistence-api</artifactId>




<version>2.2</version>

</dependency>

<dependency>
<groupIld>org.projectlombok</groupId>
<artifactId>lombok</artifactId>
<version>1.18.24</version>
<scope>provided</scope>

</dependency>

<dependency>
<groupId>org.junit.vintage</groupId>
<artifactId>junit-vintage-engine</artifactId>
<scope>test</scope>
<exclusions>

<exclusion>
<groupIld>org.hamcrest</groupId>
<artifactId>hamcrest-core</artifactId>
</exclusion>

</exclusions>

</dependency>

<dependency>
<groupIld>io.github.bonigarcia</groupId>
<artifactId>webdrivermanager</artifactId>
<version>5.0.3</version>
<scope>test</scope>

</dependency>

<dependency>
<groupId>com.google.code. findbugs</groupId>
<artifactId>jsr305</artifactId>
<version>3.0.2</version>

</dependency>

<dependency>
<groupIld>org.springframework.boot</groupIld>

<artifactId>spring-boot-starter-security</artifactId>

</dependency>

<dependency>
<groupld>org.springframework.security</groupId>

<artifactId>spring-security-config</artifactId>




<version>5.6.1</version>
</dependency>

</dependencies>

<build>
<defaultGoal>spring-boot:run</defaultGoal>
<plugins>
<plugin>
<groupld>org.springframework.boot</groupId>

<artifactId>spring-boot-maven-plugin</artifactId>

<configuration>
<wait>500</wait>
<maxAttempts>240</maxAttempts>
</configuration>

</plugin>

<plugin>

<groupId>com.vaadin</groupId>

<artifactId>vaadin-maven-plugin</artifactId>
<version>${vaadin.version}</version>
<executions>
<execution>
<goals>
<goal>prepare-frontend</goal>
</goals>
</execution>
</executions>
</plugin>
</plugins>

</build>




<profiles>

<profile>

<id>production</id>
<build>
<plugins>
<plugin>
<groupId>com.vaadin</groupId>
<artifactId>vaadin-maven-plugin</artifactId>
<version>${vaadin.version}</version>
<executions>
<execution>
<goals>
<goal>build-frontend</goal>
</goals>
<phase>compile</phase>
</execution>
</executions>
<configuration>
<productionMode>true</productionMode>
</configuration>
</plugin>
</plugins>

</build>

</profile>

<profile>
<id>it</id>
<build>
<plugins>
<plugin>
<groupld>org.springframework.boot</groupId>
<artifactId>spring-boot-maven-plugin</artifactId>
<executions>
<execution>
<id>start-spring-boot</id>
<phase>pre-integration-test</phase>

<goals>




<goal>start</goal>
</goals>
</execution>
<execution>
<id>stop-spring-boot</id>
<phase>post-integration-test</phase>
<goals>
<goal>stop</goal>
</goals>
</execution>
</executions>

</plugin>

<plugin>
<groupIld>org.apache.maven.plugins</groupId>
<artifactId>maven-failsafe-plugin</artifactId>
<executions>
<execution>
<goals>
<goal>integration-test</goal>
<goal>verify</goal>
</goals>
</execution>
</executions>
<configuration>
<trimStackTrace>false</trimStackTrace>
<enableAssertions>true</enableAssertions>
</configuration>

</plugin>

</plugins>

</build>

</profile>

</profiles>

/project>




Springboot - application.properties
server.port=${PORT:8080}
logging.level.org.atmosphere warn
spring.mustache.check-template-location false
aadin.launch-browser=true

aadin.whitelisted-packages
com.vaadin,org.vaadin,dev.hilla,com.example.application

application.title= ProductiveManager

application.version= Alpha 1
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