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Euxoplotieg

Oa ABela apxka va euxaplotow tov enBAEnovta pou, Avarminpwth Kadnyntr Kwota
Kovtoytavvn. Ot GULBOUAEG TOU KoL OL TIPOTACELS TOU EMaLEaV KaBopLOTIKO pOAo atn dour tng
SutAwpatikig. O evBouolaopudg Tou Kol N utooThPLEr) TOU aMOTEAECOV KLVNTHPLO SUvaUn yla thv
oAokANpwon authg TNE SUMAWPATIKAG. Ot SLaAEEeLg Tou paBrpatog TexvoAloyiag AoyLopkoU
QTMOTEAECQV GNUAVTLKH adETNPLO TOU €PpYOU AUTOU, KABWE UE ELCHYyaQyaV 0T AOYLKI) TOU
OVTIKELLEVOOTPOPOUC TIPOYPAUUATIOMOU KOl TNE OWOTHE SOUNG TTOU MIPETIEL va aKOAOUBEL kKaBe
epapuoyn. Oa nbeha va euxapLoTow akKopa Tov Akn Xoupdakn, cuvadeAdo otn S0UAELG, O
OTOLOG JLE TLC YVWOELG TOU KOL TNV KOTAPTLON TOU OTOV TOHEA TG TIANPodOpLKN G Ttapeixe odnyleg
KOl LOEEC KATA TNV QAVATITUEN TNG EDOPOYNC TTOU TIpAYUATEVETAL N SUTAWMATIKA auTr. Ot
ouINTAOELG MOG YLl {NTHUOTA UAOTIOLNCEWV ATIOTEAECAV UEYAAN EUTIVEUCH YL EUEVAL

21N ouvéyela Ba NBela va euxapLOTAOW OAX TA LEAN TNG TIOVETILOTN LAKN G KOWVOTNTOC E Ta omola
cuvavactpadnKa AUTA Ta Xpovia Kat Le BorBnoav va ¢pépw oe mMEPAg TLG omoudEG pou. Oa fBela
Va EUXAPLOTHOW TOUG KABNyNTEG pou, Tou pe epodiacav pe Eva Suvato untoBabpo yVwoewy Tou
Ba pe BonbrostL otnv Kaplépa Hou Kal otn {wn Hou. Akopa Ba BeAa va euxapLoTHOW OAOUG TOUG
didoug kat diAeg oL yvwpLloa KATA TN SLAPKELD TWV OTIoUd WV Lou. OL LOVASLKEG TIPOCWTILKOTNTEC
TouG £6woav Xpwia otn {wh Kou KATA Tt GoLtnTkr pHou otadlodpouia. Toug eUxoual va sival
TIAVTA EUTUXLOMEVOL KOL VAL EMILTUXOUV OE KABe Trtuxn TG {wng Toug.

TéNog Ba NBeAa va eUXAPLOTHOW TNV OLKOYEVELA LoU. OEAW VA EUXAPLOTHOW TOUG YOVE(G LoU TIou
pe avéBpeav pe atleg kal Ldavika Kot GpovILoav Va TEPACW YELATA KAL EUXAPLOTA TTALSLKA KOl
doLTNTIKA XpovLa. XApng auToug Unopeoa va adoolwbw oTLG oTIoUSEG LOU KaL VAL ATOXTHOW T
KOTAANAQ epodLa yLa va mopeutw otn {wn pou. Oa nBsha va euxaplotow akopa ta adépdla
pou, Tou €6wvav {wr) oto omitL KABe pépa Kat Bplokovtav mavta kel yla péva. Trn SUTAWUATIKA TNV
aPLEPWVW OTNV OLKOYEVELA OV YLOTL XWpPLg auTtAv 6 Ba BpLoKOLOUV O AUTO TO ONUELO TTOU
Bplokopatl twpa.
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Abstract

This thesis deals with the management of queries in an object oriented environment. The main
objective is the establishment of a communication bridge between a relational model, that
relational databases implement and the object oriented logic that many languages follow to date.
The languages that are used are Java, as the object oriented language, and SQL, which manages
relational databases. This project follows the conventions that are introduced from the archetype
of the JPA. This archetype is being used from major successful projects, like Hibernate, which is one
of the most known, and QueryDsl. Alienating from this archetype can limit a lot the capabilities and
expansion of this application. It would also make it harder for users to become familiar with it, since
they would have to learn a new archetype. The application consists of three main stages. The first
one is the production of the model that represents the database and translates it to objects. The
second stage is the use of said objects in order to produce queries and the last one is the processing
of returned data and presenting them to the user. A lot of java technologies were used, like for
example reflection of java classes and annotation processing, in order to expand the functionality
of the java compiler. For the generation of the model a set of plug-ins were used, called EMF
(Eclipse Modeling Framework). During this thesis there was extensive use of object oriented logic
and as a result a deep understanding of this logic was achieved. In this document there will be a
detailed analysis of the technologies that were used, basic aspects of SQL will be mentioned and
finally the architecture of the application will be explained. This document also contains the code of
most classes and files that were implemented, in order for the user to access them if needed.
Finally examples of use cases are given for the best understanding of the application. In the last two
sections of the document are given suggestions for the improvement of the application and also
the bibliographic references of this document.

keywords

java, sql, object relational mapping (ORM), queries, framework, object oriented programming,
relational databases
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NepiAnyn

H SUTAWHATIKA QUTH TPAyUATEVETAL T SLOXEIPLON EPWTNUATWY OE AVTIKELUEVOOTPOPEC
nieptBaiiov. lNvetal mpoomndbeia yia tn dnuloupyia plag yEpupag LETAEY TOU OXECLAKOU LOVTEAOU
TIou akoAouBoUV oL oxeoLaKES BAoeLc SESOUEVWY KaL TOU QVTLKELUEVOOTPAdOoUC TTEpIBAAAOVTOG
Tiou akoAouBoUv MOAAEG YAWOOEG TTpoYpaUHATIONOU auTh Thv Ttepiodo. OL yAWOOoEC ou
XpnotornolouvTal ival n Java yLa To TN TOU OVTLKELUEVOOTPAdH TIPOYPAUUATIOHOU Kal N
oxeolakn yAwooa SQL. H epyacia akohouBel Tig¢ cuPACELG TTOU £XOUV loa)Bel amod To MPOTUTIO
Tou JPA. Auto to mpdtumo akoAouBouv kal GAAa £pya, amo ta omoia Eexwpilouv to Hibernate kata
KUpLo Adyo kat to QueryDsl. H amo&évwon amnoé autd to mPoTumo epLopilel TOAL TV
EMEKTACLUOTNTA TNG EDOAPUOYNG AUTAG KaBwG Kal Ba KaBLoTOUCE TNV KOTAVONGCN Ao TOUG XPHOTEG
™G 1o SUOKOAN, adoul Ba Enmpemne va yivel ekuddnon Tou véou mpotumou. H edpappoyn xwpiletal
o€ tpla otadia. To mpwTo €lval n mapaywyr evog LovtéAou mou va petadpalet tn Baon
Sebopévwy og avtikelpeva, To SeUTEPO OTASLO €lval N XproN TWV OVTLKELEVWY QUTWV YLoL TNV
TIAPAYWYH EPWTNHUATWY KAl 0To TEAeUTALO 0TASLO0 yiveTal n enmefepyaocia Twv SeSoUEVWY Kal N
emotpodr Toug oTo XProtn. Xpnolponolntnke éva eupl Ao TEXVOAOYLWY Ot Java, OTwG
€vb0o0oKOTNoN KAACEWV Kot emefepyacia annotations yLa TNV EMEKTOON TNG AELTOUPYLKOTNTAG TOU
peTayAwTTioTn ¢ Java. Ma tn dnuoupyia Tou povtéAou xpnoLiomnolnonke n eméktacn EMF
(Eclipse Modeling Framework). Katd tn Stdpkela tng epyaciog auvtig §60nke 8laitepn éudaon oe
T(POYPAUUATLOMO TIOU akoAoUBel avTikelpevoaTtpadr AoyLkr Kal autd elXe oav amMoTEAECUA TNV O€
BaBog katavonaon authg TNG AOYLKNG TPOYPAUUATLOMOU. 2 aUTO To £yypado Ba e€nynbouv
QVAAUTLKA OAEG OL TEXVOAOYLEG TTOU XpnaotpomotrBnkayv, Baotkég Eévvoleg tng SQL Kat n
OPXLTEKTOVLKN TNG edpappoynG. To Keipevo ouvodeleTal armd Tov KWHLKA TWV MTEPLOCOTEPWV
KAGogwV Kol apXeilwv mou SnuloupynBnkav, £T0L WOTE 0 AVAYVWOTNG VA UMOPECEL VAL AVATPEEEL O
auUTOV av xpelaotel. TEAog Sivovtal mapadeiypata Asttoupyiag Tng eboaproyng yla Ty KaAUTepn
KOTAVONor TNG. ITiG tedeutaieg U0 evOTNTEC Sivovtal LEPLKEG TIPOTACELG YLa TNV EMEKTAON TNG
gpyaoiag autng ol kabwg kat oL BLPALoypadLKEC avadopEC TOU KELUEVOU.

NEEELG KAEWOLAL

java, sql, object relational mapping (ORM), framework, EpwWTANATA, AVTIKELLEVOOTPOPHG
T(POYPOAUUATIONOC, OXECLAKEG BAoelc SeSopevwy
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KEDAAAIO 1

Elcaywyn

1.1 Motivation

O avTikelevooTpadig MPOoYyPAUUATIONOG amoTeAel pia pEBoSo MPoypaUATIONOU TTOAU
Sladedopévn otn cLYXPOVN ETIOXN VLA TNV AVATTTUEN TTOAAWY EUTOPLKWY EDAPUOYWY, LEPLKES EK
TwvV omnolwv eival mpoypdppata dlaxeiplong cuotnuatwy, SLadIkTuakéG edapoyEG, teplBailovia
oAANAeTi&paon g e XPHOTEG Kal YpadLka. Npokelévou oL ehapoYEG va elval TIARPELS ouvhBwg
ulormoLoUv kat dtaxelpilovral kamoia Baon Sedopévwy. Etol e€aodaliletal n cwoth cuvinpnon
KoL SLaxelplon twv Sedopévwy ta omola enefepydletal n ebappoyn. H yvwon kat n Kkatavonon tou
OVTLKELUEVOOTPADOUC TTPOYPAUUATIOUOU UMopEl va tpoodEpel TTOAAEG SUVATOTNTEG KAl va avoigel
TOAAOUG SpOHOUC yLa KABE TTPOYPAUUATLOTH. ZTO MAALoLA AUTAG TNG SUTAWUATLKAG YiveTal
TMPOOTIABEeLa KAAUTEPNG KATAVONGCNG TOU OVTLKELUEVOOTPAPOUE TPOTIOU TIPOYPAUUATIOUOU, HUE TN
Xpnon tn¢ yYAwaooog java kat n e€olkeiwon pe Tig mMoAAEG SuvaTtotnTeg Tou poodEpel. Emumpdobeta
N SUTAWMATIKH oyyileL KaL ToV Topé TwV PAcswv SeSopévwy, O LLa TIPooTtdBeLa va TIavtpéPEeL To
OVTLKELUEVOOTPADEC KOl OXECLAKO LOVTEAD SESOUEVWV.

1.2 Nepypadn NpoPfARpatog

Katd tn Stdpkela Twv podnuatwy, pabaivoupe Kat xpnotlomnoloU e pebodoug yla va
ETUKOLWWVOULE e BAoelc SeSopévwy. ZUYKEKPLUEVA pabaivoupe T ouvtagn Kot To As€IAOYLO TIou
XPELA{OUOOTE, TIPOKELEVOU Va BEToUE 0pOa epwTrHATA OF pLa BAon SeS0UEVWY, YLA TLG
evépyelec CREATE,UPDATE,DELETE kat SELECT.

O 1o ouvnBLoPEVOC TPOTIOC VLA VAL XPNOLLOTIOL|COUE QUTA TOL EPWTHLOTA ElVOL HECW AN WV
YAWGOWV MTPOYPOUUATIONOU, OTIWG java Kot JavaScript. EToL UTtapyxeL N SUVOTOTNTA KATAUOKEUNG
ETUKOLVWVLAKWV TIPOYPAUUATWY, Ta onola avaioya pe TNV el0o806 Toug KAvouv Ta KATtaAANAa
£PWTNHATO OE pLa BAch KoL 0 XpriotnG AaUPBAVEL TOL AVTLOTOLYO OTMOTEAECHATO.

H mo yvwotr pébodocg mou xpnotpomnolol e otn oxoAr ival n Snuloupyla oTATIKWY EpWTNUATWY
oe popdn cupPolocelpwv. KATL TETOLO KAAUTITEL TLG AVAYKEG KOL AELTOUPYEL OWOTA OTAV £XOUUE
ULKPO OYKO S€S50UEVWV KAl UTOPOU E VOL TOV SLAXELPLOTOUUE UE LEPLKA ATTAA EpwTHATA. QOTOCO
o€ MePIMTWon 1o TMOAUTTAOKWY GUOTNUATWY QUTH N avTLlpeTwriion Sev anoteAel Buwotpn Avon,
ylati auv€avel oAU tnv MOAUTIAOKOTNTA KL LELWVEL TNV EMEKTACLUOTNTA TOU TTPOYPAUUATOC.

Yta mAaiola auTnE TNG SMAWPATLKAC Yivetal mpoomndBela va §08el AUon oto mapandvw B€ua,
Xwpi¢ xprion Twv nén undpyovtwy epyoAeiwv ou Bpiokovtal otnv ayopad.

1.3 Ikwaypadnon Avong

‘Epyo auTng Tng SUTAWMATIKAG elval n uAomoinon pLag eméktaong tou eclipse. To eclipse eivat pa
mAatdopua avantuéng Aoylopikol Baotllopevn Kuplwg os java. Ma tnv uAomoinon tng EMEKTAONC,
£KTOG Ao mAnBwpa TeXVOAOYLWV TNG java XpnotuomnolBnke kat n eméktacn EMF (Eclipse Modeling
Framework), n omoia mapéxet ypriyopo Kat kafopo KwSLKA yLa TV avVATTUEN LOVTEAWV.
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H Stadikacio mou akoAouBeital yia tnv emilucn tou mapandvw Bépatog xwpiletal os tpia Paoika
otadia. To mpwTto otadlo eival n dnuioupyia Kamolou povtéAou tng Baong dedopévwy. Etol
efaodaliletal n petadppoon TNG PAoNS Ao TO OXECLOKO LOVTENO, OTO omolio Bpioketal, oto
QVTIKELPHEVOOTPAdEC. Mo TNV AVATTTUEN TOU HoVTEAOU alomoLBnKe n opada EMEKTACEWV TTOU
vAomotloUv to EMF. Baolko {ATnUO TTOU ETIPETE VAL AVTLUETWTTILOTEL 0 UTO TO 0TASLO ATav N opbn)
Snuoupyia Tou HovTEAOU. ITNV TEALKN UAOTIOLNGN TOU HOVTEAOU SNnULoupYHBNKE Lo KEVTPLKN
kAdon mou amnoteAel T pila tou epwtApatog. H kAdon auth kabopilel To £(l60¢ TOU EpWTAMOTOC
(CREATE, UPDATE, DELETE, SELECT) kot TOV apXLKO Tiivaka tou Xpnotpomnoleitat. EmutAéov mivakeg
TPOOTIBEVTOL WC CUVEVWOELG TILVAKWY UECW ETULMAEWV KAAOEWV. H KAAon Tou avtikatontplletl ta
diAtpa Tou epwTAATOC cUVEEETAL HOVO LE TN pila. MoAAamAd pidtpa cuvdEovTal HeTAEY TOUG UE
KOTAAANAEG peBOSoUG

Oa pnopouoce kamolog va avapwtnOel ylati ta piktpa Sev avtiotoryilovral ansubeiag pe v
KAGon Tou mivaka otov onolo epapudlovtal. Autd cupBaivel yiati £tol de Ba umtripxe amneuBbeiag
€vwon Petafl Twv GIATpwV Kal Katd cuvemnela Ba ntav SUoKoAN n ebapuoyn MPOTEPALOTNTAC OTA
diAtpa. EtoL mpotipnBnke va dnuoupynBel éva mAéypa and ¢iktpa ta omoia akoAouBwvtag
Sevtplkn Soun umopouv eUKoAa va TaglvopunBouv Kol 0T CUVEXELO VOL TTOPOUCLOCTOUV OTO
gpwtnUa. EmutAéov n popodrn e tnv onola evwvovtal ta ¢iAtpa otov Kwdika elval moAv o
EUXAPLOTN OTO PATL TOU XPHOTN Kal 0dnyel o€ MOAU 1o Kabapd KwSLKa.

210 6eUTEPO OTASLO YIVETAL XPrON TOU MAPATIAVW LOVTEAOU TIPOKELUEVOU Va SnLoupynBel éva
0pB06 epwtnua yla TN Baon dedopévwy. ISLaitepn Mpoooxn XPELACTNKE TIPOKELLEVOU VA UTTAPEEL
Tturoypadikr achaiela otov Kwdika. Eyve xprion HeBOSwv evO0oKOTNONG TwV KAACEWVY Kol
generics TPOKELUEVOU va eE0PAALOTEL N EYKUPOTNTA TwV SE60UEVWY TIOU ELOAYEL O XPHOTNG.

210 TeAeuTaio oTAdL0 yivetal enefepyaoia Twv Se6oUEVWY TIou emLoTtpédel n Baon Kat tapouaiaon
TOUG OTOV XPNOoTn. H eMéKTacn xpnoLUomnolel TNV KAAon Tou mivaka ou Xpnaotponotnenke otn pila
TOU £PWTAHATOC, KOL TIAPAYOVTAG AVILKELUEVA TNG KAAGNG AUTAC, TA YEULIEL PE Ta KATAANAQ
Sebopéva kat Ta mapouaotalel otov xpriotn. OL uTtdAoLToL TivaKeg eival dwAlacpévol elte otny
KAdon tou mivaka pila, elte oTnV KAAON KAMOLoU GAAOU TIivOKa, OVAAOYQ LIE TN CUCYXETLON TIOU
£XoUV Pe aAAou¢ Tiivakeg otn Baon. MNeploodtepeg AsTitopépeleg Ba 50000V g EMOUEVN EVOTNTA.

Y€ aUTH TNV UAomoinon £xouv yivel kAmoleg cupBaocelg. O xprotng Bewpeltal Mwe €XEL KATOLA
QELKOVLON TNG BAong 6eSopévwy o XpnoLUOTIOLEL, N omola €xel tpokU P EL £iTe A EUTOPLKO
KWALKa, OTwC yLa mapddelypa to JPA, eite tnv £xel ypaet o (810G 0 XpoTNng e To XEPL.
Meploodtepeg mMANPodopieg yLa TN SnuLoupyio Twv povtéAwy Sivovtal o EMOWEVN evOTnTa. ATIO
£Kel KoL TLEPQL N EMEKTAON TIOU AVATTTUXONKE 0 aUTh TN SUTAWUOTLKY avOAUEL AUTO TO HOVTEAO Kall
napayel edopéva kal peBOSoUG TIC OTIOLEG UMOPEL VA XpNOLUOTIOLNOEL 0 XProTNC yLa th Slaxeiplon
TWV epwTNUATwy. H yAdwooa otnv onoia B£tovtal ta epwtripata sival n SQL, pla amd TG o
YVWOTEG YAWoOoeG Slayeiplong oxeolakwy Baoswv dedopévwy.

1.4 Zuveiodopa

Ye auth TN SUTAwpATLKA yivetal mpoomndBeia Snulovpyiag piag kotvouplag bAomoinong tou JPA.
KaBe uhomoinon £xeL Ta SIKA TNG XAPAKTNPLOTIKA KOL UMOPEL va amodaoiosl va eTeKTelvVeEL TNV
UTIapXoU oA AELTOUPYLKOTNTA TOU JPA 1 va SnpLoupynoeL KATL TeEAElwG Katvouplo Bact{opévn ota
nipotuna tou entBarlovral amo to JPA Kot eival EUPEWC YVWOTA KAl XpNOLLOTIOLNEVAL.
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ATO akadnpaikn okomid Sivel éva epyaAeio TIOU EVWVEL TOV QVTIKELLEVOOTPAd TIPOYPAUUATIONO
KOlL TLG OXEOLOKEG BAoelg Sedopévwy. Autol ol U0 TopEelg xpnoLUomoLloUVTaL O AP0 TIOAAQ
oevapla padl kot tpoodEpouv MOAAEG SuVATOTNTEG YLa AVATTTUEN AOYLOLKOU.

Ao amon vhonoinong emthUel {ntpota EAGER/LAZY avdktnong Ssdopugvwy, divovtog oto
xprotn tn duvatotnta va enthétel mola Sedopéva emBupel o KABE epwTnUa Kot va pn AdBeL dyko
mAnpodoplag ou & XPeLAleTAL TV EKACTOTE OTLYUN. AKOpa Slayxelpiletal moAamAn xprnon
SLadoxLkwv evwaoewy (joins) MVAKwWVY TToU UIopouv va $pTavouv HEXpL aopiotou Baboug. TEAOG
TiPooPEPEL pLa SLATIPOCWITELD OTOV XPrOTN HE TNV omola purmopel eUkoAa va SLaxelploTel Ta
EPWTHAMATA TOU.

1.5 Aopnp

ApxLKd g€eTAloVTaL UTIAPXOVTEC UAOTIOLOELG KOLL O YEVIKOG TPOTOG Asttoupyiag Touc. H avadopd
gekvael pe to JPA mou Asttoupyel Kal wg mPATUTIO avANTuENG AOYLOLKOU YL UTIOOTHPLEN
Aettoupyikotntag ORM (Object Relational Mapping). H mio yvwotr) uhonoinon mou akoAouBet to
nipotuno JPA eival to Hibernate, pia oAokAnpwpévn mAatdoppa Slaxeiplong epwtnUatwy. TEAOG
yivetat avadopd os pla akopa mhatdoppa, To QueryDsl To onoio €xel SuvatotnTa va mapayet
SLKA TOU epwTN AT, AAAG XPNOLUOTOLELTAL KUPLWE YLot AVATITUEN EPpWTNUATWY BACLOUEVA OE
AAAeg mMAatdOpueg, Oomwe To Hibernate.

2Tn ouvéyela e€eTAlOVTAL OL TEXVOAOYLEG TTOU XPNOLUOTIOLBNKAV yLa TNV AVATTTUEN QUTAG TNG
enéktaonc. OLtexvoloyieg autég neplhapfdavouv JavaBeans, Reflection, Annotation Processing,
generics kaBwg Kal tnv enéktacn EMF (Eclipse Modeling Framework) 1ou xpnotpomnoltnénke yla thv
TIAPAOKELT) TOU povtélou. H £€kSoon tng java mou xpnotuomnoln0nke eivat n 1.8 aAAd oL TexvoAoyieg
umnootnpilovtal Kal og TponyoU EVEC EKOOOELG. 2 AUTO TO onelo yivetal avaAuon Twv
PoAVADEPOUEVWV TEXVOAOYLWV YL VA KATAVONOEL O AVOYVWOTNG TOV TPOTIO AELTOUPYLOC TOUG KOl
TN XPNOLUOTNTA TOUG.

210 TéAoG NG SeUTeEPNG evotnTag e€etaletal n yAwooa SQL. E€etalovtal ol Stadopec Aettoupyleg
TIOU UTtooTNPileL N YAwooa, KABWE Kal oNUAVTLKA XapaKTNPLOTKA ToU oxeolakol povtélou. To
HovTéAo Tou uAomoleital Asttoupyei cUUdWVA LE TOUC KAVOVEC TIOU 0KOAOUBOUV OL OYECLAKEG
yYAwooeg Kal kupiwg n SQL.

TNV Tpitn evotnTo avaAUETAL N APXLTEKTOVLKY TNG EPAPUOYNC. APXLKA TTEPLYPAETAL TO LOVTEAD
™¢ SQL rou €xeL uhomotnBel (Léow Tou EMF), oL Stadopeg péBodol Kal Ta XOPOKTNPLOTIKA TOUG.
EkTOC amo Tig KAAOELG TToU UAOTIOLOUV TO HOVTENO, e€eTalovTal KOl oL UTTOAOLTIEG BONONTIKEG
KAQOELG TTOU XpnoLUomoLenkav.

21N CUVEXELA TTAPOUGLALETAL O TPOTOG AELToupyiag TG eméktaonc. H Aettoupyia ekvael amod Tov
OPLOUO TWV TILVAKWYV aTto ToV XPNoTN. 2Tn cuvéxela e€stalovtal Ta S1adopa LETAUOVTEAD, TTWG
TIAPAYOVTaL KAl TToU Xpnotpevouv. Enetta Sivetal n AoyLkr] LE TNV OMOoia KOTOOKEUATETAL TO
£PWTNHA KOLL TTOLOL KOWVOVEG Kol cUBACEL odeilouv va akolouBolvTtal. To TEAOG TOU TUAUATOC
outol avalvetal n eneepyacia Twv S£60UEVWV KaL 0 TPOTIOG TIOU UITOPEL VA T XELPLOTEL O

xprotng.
2T0 TEAEUTALO TUAMA TNE TPITNG EVOTNTAC SiVETAL 0 KWELKAC TWV TIEPLOCOTEPWY KAAGEWV TIOU

vAomoLloUV To HovTélo, KaBwc Kat ta Stadopa Bondntikd apxeia. Ol kwdilkeg cuvodel ovTal Kal
amd oxoAla yLo va BonBriocouv Tov avayvwoTtn va KATAVORNoEL TOV TPOTIo AeLToupyiag Toud.
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Ztnv teAeuTaia evotnta Sivovtal pepikd mapadeiypato Aettoupyilag TNG OAOKANPWUEVNG
epappoyng, EEKvwvTag amo anhd oevapLa xprong Kat otadlaka mapouaotalovral no cuveeTa
EPWTHMOTAL.
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KEDAAAIO 2

BiBAoypadia

2.1 T[vwOoTéG UAOTIOLNOELG

Ava ta xpovia éxouv avamntuyxBel dtadopa epyaleia mpokeLpévou va SnLoupyouvTal Pe SUVAULKO
TPOMO TUTToYPAdLKA aodalr epwTrpaTa. XpnoLpomnolouv otolxela and to Java Persistence Api
(JPA) kat U0 yvwotad epyaleia ou xpnotponolovvtal eivat Ta Hibernate kat Querydsl. Noapakdtw
yivetal pia avadopd ota epyaleia autd.

2.1.1 JPA

To JPA mopEYEL OTOUC XPHOTEG EVaV TPOTIO YLOL CUCXETLON HETAED €VOG AVTIKELUEVOOTPAPOUG KOl
€VOG oXe0LaKOU HOVTEAOU yLa Java epaployEC. AmoteAeital amd TEcoEpA AVIIKELPEVAL:

= ToJava Persistence API

=  TnyAwooa epwWTNUATWY

= ToJava Persistence Criteria API

= Metadebopéva yla cUCXETLION PETAED AVTIKELUEVWV/IXECEWVY

Baolko yvwplopa tou JPA eival ta avtikelpeva timou Entity, i aAALwG ovtotnTeg. OL OVTOTNTEG
elval ehadpd avtikeipeva oplopoU, pe Suvatotnta Slatrpnong Tou TMEPLEXOUEVOU TOUG. TUTIKA, h
ovtoTnTa avadEPETal o Evay TIvaka ULaG oXeoLakn g Bdong Sedouévwy Kal KOs avTIKELEVO TNG
OVTOTNTOG AVILOTOLXEL O€ L0 YPA LU TOU Tiivaka. To BOCLKO POYPAUUOTLOTIKO OTOLXELO pLOg
ovtotnTag eival n dla n kKAdon entity, av Kot UMopel va XpnoLUOToLRoeL Kot GAAEG BonONTIKEG
KAGoelG. H Slatrpnon TG KATAOTAONG TOU QVTLKELEVOU QUTOU EMLTUYXAVETAL £(TE Ao
Statnpoupeva nedia elte amd dtatnpoupeveg IBLOTNTEG. Autd ta tedia ) oL LBLOTNTES
XPNoLUomoloUy annotations ou cUBAAOUY 0T GUCXETLON LETAEY AVTIKELUEVWY KOl OXEOoEwV. Mg
OLUTO TOV TPOTIO AVTLOTOLXL{OVTOL OL OVTOTNTEG LOG AVTLKELLEVOOTPadOUC ePapUoynG LE T
oxeoloka Sedopéva piag paonc.
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ApPXLTEKTOVLKN TOU JPA

MNapakatw divetal N apxLTeKTOVIKA eMESou KAAGewV Tou JPA:

Javax.persistence

Entity Manager
Factory

Entity Transaction

Figure 1: JPA architecture

To TUAMOTA TNG APXLTEKTOVIKAC TEPLYPADOVTAL TTAPAKATW:

EntityManagerFactory: Auth eival pla kKAdon epyootdcto tou EntityManager. Anpioupyetl
Kol Slaxelpiletat moAamAG avtikeipeva ano EntityManager.

EntityManager: Eival pia Slanpoowreia n onola Stayxetpiletal Tig Aettoupyieg dlatrpnong
¢ MAnpodoplag TWV AVTIKEILEVWY. AELTOUPYEL OAV EPYOOTACLO YLa OVTLKE(EVA
£pwWTNUATWY (Query).

Entity: Auta ival ta SlatnpoUpeva avTlkeipeva, Tou anodnkevovtal wg eyypadeg otn
Baon Sebopgvwvy.

EntityTransaction: Exel éva mpog £va ox€on pe tov EntityManager. MNa kaBe EntityManager
ol AeLtoupyleg Tou cuvtnpouvtal amno pia KAdon tunou EntityTransaction.

Persistence: AuTr n KAGon TEPLEXEL OTATIKEG LEBOSOUC yLa TNV TLAPO)XI) AVTLIKELUEVOU
EntityManagerFactory.

Query: Auth n Slampocwreia uAomole(tal anod kabe mpounBeutn JPA yla tnv mapoxn
OXEOLOKWVY OVTLKELUEVWV Ta omola MAnpouv ta Siddopa criteria.

210 MopOKATW SLdypappa Sivovtal oL GUCKETIOELG HETAEY TWV KAACEWY QUTWV:
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EntityManagerFactory EntityTransaction

EntityManager

Persistence

Javax.persistence

Figure 2: JPA Class Associations

Zuoxétion Avtikelpévou-2xéong (Object Relational Mapping ORM)

To BaoKo XapakTnpLoTikd Tou ORM eival n cucox£Tion 1 aAALwE To SECLUO EVOC OVTLKELEVOU Kall
TwvV avtiotolywv dedopévwy Tou otn Bdon dedopuévwy. Katd tn SLapKeLa TNG CUCXETLONG TTPETIEL VA
AndBolv unoyn ta SeSopéva, o TUTOC TWV SESOUEVWV KaL OL GUCGXETILOELG TIOU £XOUV OL TILVOKEG
METaEL TOUG.

Mapakdtw Sivetal n apyttektovikn tou ORM oe éva SLaypoppa.

Server Scope

Object Data
Grid l

LI Object Grid

Fields '
JPA Loader Relational
Mapping (ORM.xml)

Opera
tions

Entities

Mapping [y

DAO/Service

Figure 3: ORM Architecture
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210 mapanmavw SLaypappa e¢nyeltal mwe anobnkevovral SE6OUEVO AVTIKELUEVWY OE ULOL OXECLOKI)
Baon 6edopévwy, o Tpia otadia.

stado 1

210 MPWTO oTASLO, 1] AAALWE KAl OTASLO AVTLKELPMEVWY, TTIEPLEXOVTOL KAAOELG POJO, Slanpoowrtieg
UTINPECLWV Kol KAAOELG. ATTOTEAEL TO BACLKO EUMOPLKO ETIMESO, TO OTOLO TIEPLEXEL AELTOUPYIES KOl
LOLOTNTEG EUTIOPLKN G AOYLKAG.

tadio 2

To 6eUtepo oTtAdL0 AéyeTal Kal oTASLO0 CUOYXETLONG N SLaTAPNONG, KaL TtepLEXeL tapoxoug JPA (JPA
providers), apxeia cuoxetioewv (mapping files mx ORM.xml), JPA Loaders kol To MAEya
avtikelévwy (object grid).
= JPA Provider: To eumoptkd mpoiov rou mepléxel Asttoupytkdtnta JPA. Mapadeiypota
autwv ival to Eclipseling, Hibernate, Toplink KA.
= Mapping File: To apyeio cuox£tiong nepléxel pubuioelg yia cuoxEtion dedopévwy LETAEY
POJOs kal dedopuévwy o€ PLa oXeoLOKN Baon.
= JPA Loader: O JPA Loader Asttoupyel w¢ pvnun cache, mou pnopei va ¢poptwveL TOTUKA
Sebopéva mAgypartoc. Asttoupyel oav éva avtiypado tng Baong Sedopévwy yla Thv
oAANAemidpaon pe KAAOELG UTINPECLWY YLa Ta apxeia POJO.
=  Object Grid: To MAEypO QAVTLKELLEVOU €lval pLa TIPOCwWPLVI TomoBeoia otnv onola pmopet
va anoBbnkeutel To avtiypado tng Baonc. OAa ta epwtrpota mou yivovtal otn Baon,
TPWTA TPOTIOTIOLOUY TO MAEY LA OVTLKELMEVWY Kal ovo adou napadobel To mALyua
ennpealetal n kupiwg Baon SeSopévwy.

tado 3

To Tpito otddLo amotelel T0 OTASLO TWV OXEOLOKWY dedopeVwyY. MepLEXEL TA OXECLAKA SeSoPEva
ToU eivaL Aoyikd ouvdedepéval [Ie TO EUMOPLKO KOPPATL. Onwg e€nynbnke Kat mapanavw, Hovo
OTOV TO EUMOPLKO KOUUATL Ttapadwaoel Ta dedopéva, amobnkevovial autd Gpuoilka otn Baon
Sebopévwv. MeypL tote ta dedopéva anobnkevovtal otnv cache pe tn popdn mAéyuartoc. H (Sla
Sladlkacio eKTEAELTAL KAl Yo TNV 0VAKTNON SE80UEVWVY.

O MopamAvw UNXAVIOUOG OVOUATETOL LNXOVIOUOC CUCYETLONG OVTLKELLEVWVY Kal oxEoewV (object
relational mapping).

AtileL va avadepbel to Mapping.xml to onoio avaAapBavel va cUCeTIoEL TIG KAAOELG (OvToTNTES)
UE Toug Tiivakeg Tng Bdong SeSopévwy.

Av yla tapadelypa n epappoyn XL tnv mapakatw Ovtotnta:

public class Employee {

private int eid;
private String ename;
private double salary;
private String deg;

public Employee(int eid, String ename, double salary, String deg) {

super( );
this.eid = eid;
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this.ename = ename;
this.salary = salary;
this.deg = deg;

1

public Employee( ) {
super();

}

public int getEid( ) {
return eid;

}

public void setEid(int eid) {
this.eid = eid;
}

public String getEname( ) {
return ename;

}

public void setEname(String ename) {
this.ename = ename;

}

public double getSalary( ) {
return salary;

}

public void setSalary(double salary) {
this.salary = salary;

}

public String getDeg( ) {
return deg;

}

public void setDeg(String deg) {
this.deg = deg;
}
}

Tote to avtiotolyo mapping.xml sivat to €nc:

<? xml version="1.0" encoding="UTF-8" ?>

<entity-mappings xmins="http://java.sun.com/xml/ns/persistence/orm"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://java.sun.com/xml/ns/persistence/orm
http://java.sun.com/xml/ns/persistence/orm_1_0.xsd"

version="1.0">

<description> XML Mapping file</description>
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<entity class="Employee">
<table name="EMPLOYEETABLE"/>
<attributes>

<id name="eid">
<generated-value strategy="TABLE"/>
</id>

<basic name="ename">
<column name="EMP_NAME" length="100"/>
</basic>

<basic name="salary">
</basic>

<basic name="deg">
</basic>

</attributes>
</entity>

</entity-mappings>

lMNa pelwon Tou MPOoYPALATLOTIKOU $hOPTOU YiveTal Xprion annotations mavw otnv Oviétnta. Me
TN Xpron Twv annotations autwy, Ta omoia eLodayovtal mpLv omod Ti¢ KAACELC, TIG peBodoug 1 ta
oplopata Tng ovtoTNTaC, TapEXETAL TANpodOopLa yLO TN CUCKETLON HETAEL OVTOTNTAC KOl
Sebopévwv otn Baon.

Me tn xprion Twv annotations to mapandavw POJO ypdadetal wg e€NC:

package com.tutorialspoint.eclipselink.entity;

import javax.persistence.Entity;

import javax.persistence.GeneratedValue;
import javax.persistence.GenerationType;
import javax.persistence.ld;

import javax.persistence.Table;

@Entity
@Table
public class Employee {

@Id
@GeneratedValue(strategy = GenerationType.AUTO)

private int eid;
private String ename;
private double salary;

private String deg;

public Employee(int eid, String ename, double salary, String deg) {
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super( );

this.eid = eid;
this.ename = ename;
this.salary = salary;
this.deg = deg;

public Employee( ) {
super();

}

publicint getEid( ) {
return eid;

}

public void setEid(int eid) {
this.eid = eid;
}

public String getEname( ) {
return ename;

}

public void setEname(String ename) {
this.ename = ename;

}

public double getSalary( ) {
return salary;

}

public void setSalary(double salary) {
this.salary = salary;

}

public String getDeg( ) {
return deg;

}

public void setDeg(String deg) {
this.deg = deg;
}

@Override
public String toString() {
return "Employee [eid=" + eid + ", ename="+ ename + ", salary=" + salary + ", deg="+ deg + "]";
}
}

Ta annotations eival ta KOPUATIO KWELKA TTOU EeKLvAve Pe ‘@’ Omw g yLa mapddetypa to @ Override.
EKTOC amo TouG MIVOKEG TIPETIEL VOL OPLOTEL Kal N BAon SebSopévwy mou XpnoLdomnoLeital otnv
edappoyn. Auto emtuyyavetal pe éva alo xml to persistence.xml
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<?xml version="1.0" encoding="UTF-8"?>

<persistence version="2.0" xmlns="http://java.sun.com/xml/ns/persistence"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://java.sun.com/xml/ns/persistence
http://java.sun.com/xml/ns/persistence/persistence_2_0.xsd">

<persistence-unit name="Eclipselink_JPA" transaction-type="RESOURCE_LOCAL">
<class>com.tutorialspoint.eclipselink.entity.Employee</class>

<properties>
<property name="javax.persistence.jdbc.url" value="jdbc:mysql://localhost:3306/jpadb" />
<property name="javax.persistence.jdbc.user" value="root"/>
<property name="javax.persistence.jdbc.password" value="root"/>
<property name="javax.persistence.jdbc.driver" value="com.mysql.jdbc.Driver"/>
<property name="eclipselink.logging.level" value="FINE"/>
<property name="eclipselink.dd|-generation" value="create-tables"/>

</properties>

</persistence-unit>
</persistence>

Y& ouvoyn Ue Thv apandavw Oviotnta Employees kat To persistence.xml Slvetal kat n kKAdon
CreateEmployee n omola xpnotpomnoteital yia tn Snpoupyia evog Employee

package com.tutorialspoint.eclipselink.service;

import javax.persistence.EntityManager;

import javax.persistence.EntityManagerFactory;
import javax.persistence.Persistence;

import com.tutorialspoint.eclipselink.entity.Employee;

public class CreateEmployee {
public static void main( String[ ] args ) {
EntityManagerFactory emfactory = Persistence.createEntityManagerFactory( "Eclipselink_JPA" );

EntityManager entitymanager = emfactory.createEntityManager( );
entitymanager.getTransaction( ).begin( );

Employee employee = new Employee( );
employee.setEid( 1201 );
employee.setEname( "Gopal" );
employee.setSalary( 40000 );
employee.setDeg( "Technical Manager" );

entitymanager.persist( employee );
entitymanager.getTransaction( ).commit( );

entitymanager.close( );
emfactory.close( );
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Y& autn TNV KAGon Snuwoupyeital éva epyootdoto EntityManagerFactory, otn cuvéxelo HECW TOU
gpyootaciou évag EntityManager kal TEAog avolyetal pia cuvaliayn. Anuloupyeitat éva
avtikeipevo Employee, mpootiBevtal dedopéva pPEoa o€ AUTO KOL OTN CUVEXELO amoBnKeVETAL N
véa gyypadn otn Baon. Me avtiotolyeg Stadikacieg umopel va yivel kot adaipeon kal emeéepyaoia
TWV gyypadwv Mo UTtapxouv atn Baaon.
Owmapanavw dtadikaoia propel va pnv sivat mavta apketd kopdr AVon, L8LKA av 0 Xprotng
BéAeL va AGPeL kat va emetepyaotel SeSopEva TTOU PoEpYovTal arno MoAUTAoKA epwThpata. Ma
QUTO TOo AGyo eival duvath n mpocopoiwon A kot Snuloupyla epwtnuatwy péow tou JPA. To JPA
TIAPEXEL TLG AKOAOUOEC ueBOSoUC yLa va BETEL 0 XPHOTNG EPWTI AT LE OVTOTNTEG:
= Java Persistence Query Language (JPQL), pia anAn, Baotlopevn o€ cuBOAOCELPES,
YAwooa napopola pe tTnv SQL, n onola xpnotpomnoleital yia va BETEL Kavelg epwTr ot
OTLG OVTOTNTEG KOL TLG OXEOELG TOUG.
= Ta Criteria APl xpnoiuomolouvtal yla tn dnpioupyia turtoypadikd achoAwy EpWTNUATWVY.
Mepthappavouv xprion java APIs mpoKelpévou va BETOUV EPpWTAATA OTLG OVTOTNTEG KOL TLG
OX£OELG TOUG.

Kat oL 800 péBodol £xouv TTAEOVEKTAATA KOL LELOVEKTI LATOL.

JPQL

Ta JPQL epwtrpata, xpetdlovrat Alyeg ypapuES yia va cuvtayxBoUv Kal eival TUTILKA TILO KOTAVonTa
KoL eukoAoSiaBaocta amnd ta Criteria epwthpata. OL TPoypAUUATIOTEG ToU Ypadouv oe SQL dev
avtipeTwnilouv SuokoAia otnv ekpuadnon g JPQL. Ta JPQL epwTApATA UITOPOUV VA
TPOCSLOPLOTOUV KAl 0TNV KAAGCN TNG OVIOTNTAG XPNOLUOTIOLWVTAC £Va java annotation i otov
deployment descriptor tng epappoync. Napola autd ta epwtnpata o JPQL dev gival
turnoypadikd achar] Kat xpetdlovtal cast 6tav o entity manager enLoTpEDEL TO ATIOTEAECHA TOU
E£PWTNHATOC. AUTO ONUAiveL OTL opAApata TUTOU type-casting dev umopoUlv va eVTOTLoTOUV KATd
™ Slapkela petayAwttiong. Akopa ta JPQL epwtrpata Sev urtootnpilouv mapaUETpoug TUTIOU
Open-ended.

‘Eva oAU amAo mapadetypa xpriong tou JPQL eival To mapakatw:

package com.tutorialspoint.eclipselink.service;

import java.util.List;

import javax.persistence.EntityManager;

import javax.persistence.EntityManagerFactory;
import javax.persistence.Persistence;

import javax.persistence.Query;

public class ScalarandAggregateFunctions {
public static void main( String[ ] args ) {

EntityManagerFactory emfactory = Persistence.createEntityManagerFactory( "Eclipselink_JPA" );
EntityManager entitymanager = emfactory.createEntityManager();
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//Scalar function
Query query = entitymanager.createQuery("Select UPPER(e.ename) from Employee e");

List<String> list = query.getResultList();

for(String e:list) {
System.out.printIn("Employee NAME :"+e);
}

//Aggregate function

Query queryl = entitymanager.createQuery("Select MAX(e.salary) from Employee e");
Double result = (Double) queryl.getSingleResult();

System.out.printIn("Max Employee Salary :" + result);

MapatnpoU e WG N cUVTOEN TOU EPWTNLOTOC Elval TlapopoLa e auth Tng SQL.
"Select UPPER(e.ename) from Employee e"

Onw¢ avadEpOnKe MOPATIAVW O CUVTAKTIKOC EAEYXOG TOU EpWTHHATOC &gV elval ePLKTOC KaL auTh N
HUEB0SOG pmopel va obnynoet og AdBn katd TNV SLAPKeLA EKTEAEONG TNC EPOPLOYNG.

Extoc amo autr tn péBodo pnopel o xpriotng va elodyel otnv Ovtotnta kAnolo OVOLOoUEVO
Epwtnua (Named Query)

@Entity
@Table
@NamedQuery(query = "Select e from Employee e where e.eid = :id", name = "find employee by id")

public class Employee {

@Id

To epWTNHA AUTO €LOAYETAL WG OPLOUA 0TO annotation @NamedQuery kot CUUBAAEL OTO
SLoXwpLoUO HeTal Twv JPQL epwtnudtwy Kal tov POJO.

Criteria API

Ta epwtrpota Twv Criteria ETUTPEMOUY GTOV XPOTN TOV TPOCSLOPLOUO EPWTNUATWY OTO EUTIOPLKO
emninedo tng epappoync. Av Kat auto ival Suvato kat e xprion JPQL Suvaplkwy epwTnUATWY, Ta
gpwtnuata Criteria mpoodidouv kaAUtepn anodoon yiati ta JPQL epwTApaTa TPETEL VA
enefepyalovral kaBe popd mou kalouvrtal. Ta Criteria epwtrpata eival tunoypadikd aodpaln Kot
yla auto &g xpelalovral casting, oe avtiBeon pe ta JPQL spwtrpata. To Criteria APl eival éva Java
API KoL w¢ €k ‘ToUTOU 0 Xprotng Tou b& xpelaletal va Label akdpa pia yAwooa epwtnuatwy. Ta
Criteria elval TuTitkd o Asmtopepn amd ta JPQL epwTAMATA, KoL AmaltoUV amno To XpRotn
SnpLloupylo OPKETWY OVTIKELUEVWVY KOL TNV ETEEEPYAOLA TWV AVTLIKELLEVWY QUTWV, TIPLV TOL
nopadwoouv otov entity manager.

‘Eva mapadetypa xpriong Twv KpLtnplwv sival to €€AG:
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EntityManagerFactory emfactory = Persistence.createEntityManagerFactory( "Eclipselink_JPA" );
EntityManager entitymanager = emfactory.createEntityManager( );

CriteriaBuilder criteriaBuilder = entitymanager.getCriteriaBuilder();

CriteriaQuery<Object> criteriaQuery = criteriaBuilder.createQuery();

Root<Employee> from = criteriaQuery.from(Employee.class);

//select all records

System.out.println(“Select all records”);

CriteriaQuery<Object> select = criteriaQuery.select(from);
TypedQuery<Object> typedQuery = entitymanager.createQuery(select);
List<Object> resultlist = typedQuery.getResultList();

Ze MPWTN Hatid pailvetal mwg XL TOAU TiLo MOAUTIAOKN ouvTagn amnod auth twv JPQL. Ouwg dev
€xeL KaBOAou cuPBOAOCELPEG, KATL TTOU TO KABLOTA TTOAU TiLo aloPAAEG KAl ALyOTEPO ETUPPETIEG O
AaBn, oe avtiBeon pe to JPQL.

Mapakdtw Sivovral peplkd mapadelypata xpriong Twv criteria pe LETAUOVTEAQL.

‘Eotw OTL UTtApXEL pLa ovioTtnTa Pet. H apylkomoinon evog epwtipatog Kpltnpiwy yivetal we e€NG:

EntityManager em = ...;

CriteriaBuilder cb = em.getCriteriaBuilder();
CriteriaQuery<Pet> cq = cb.createQuery(Pet.class);
Root<Pet> pet = cq.from(Pet.class);

210 (610 amoTéAeopa KATAAYOULE E TN XPNON UETAUOVTEAWY WG £ENG:

EntityManager em = ...;

Metamodel m = em.getMetamodel();
EntityType<Pet> Pet_ = m.entity(Pet.class);
Root<Pet> pet = cq.from(Pet_);

Elvatl ediktn KAl n cuvévwon PETAEY TIVAKWV:

CriteriaQuery<Pet> cq = cb.createQuery(Pet.class);
Metamodel m = em.getMetamodel();
EntityType<Pet> Pet_ = m.entity(Pet.class);
EntityType<Owner> Owner_ = m.entity(Owner.class);

Root<Pet> pet = cq.from(Pet.class);
JoinkOwner, Address> address = cq.join(Pet_.owners).join(Owner_.addresses);

Elvat ediktr akopa Kot n xprion aAucldwTwV CUVEVWOEWY TILVAKWV.
Elvaw Suvatn n xpron evog select AekTIKoU TPOKELUEVOU VoL ETILAEYOUV GUYKEKPLUEVA TTESLO TOU
niivaka.

CriteriaQuery<String> cq = cb.createQuery(String.class);
Metamodel m = em.getMetamodel();
EntityType<Pet> Pet_ = m.entity(Pet.class);

Root<Pet> pet = cq.from(Pet.class);
cg.select(pet.get(Pet_.name));
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T€AoG SlveTal akOpa €va MOPASELYLA IE TNV ELOAYWYN EVOC GIATPOU LE XprioN UETAUOVTEAWY

CriteriaQuery<Pet> cq = cb.createQuery(Pet.class);
Metamodel m = em.getMetamodel();
EntityType<Pet> Pet_ = m.entity(Pet.class);
Root<Pet> pet = cq.from(Pet.class);
cg.where(cb.equal(pet.get(Pet_.name)), "Fido");

Jta moapandavw napadelypata e yivetal kaBoAou xprion cupBolooslpwy, pe e€aipeon v
gloaywyn THwy ota edia Tou Tivaka 1) KAToLo TLU TIou Xpnotllomnoleital o éva ¢iAtpo. Elvat
Suvatn n avtiotoiynon petafy SQL kat Criteria aAA& Adyo tng xpriong Twv neBodwv n katavonon
Tou¢ elvatl To eminovn oe avtiBeon pe ta JPQL epwtipata.

Oa 60000V akopa peplka napadeiypata yia ta Criteria APl kot 1o JPQL. Z€ autd ta mapadeiypata
Selyvetal n xprion Twv criteria xwplg Ta avtiotowa LETAUOVIEAQ, WOTOCO EVOG TIPOYPOLATLOTHG
€X€L TN duvaTdTNTA VA XPNOLLOTIOLHOEL OTtola LEB0S0 MPOTLUAEL.

JPQL
TypedQuery<String> query = em.createQuery( "SELECT c.name FROM Country AS c", String.class);
List<String> results = query.getResultList();

Criteria
CriteriaQuery<Country> q = cb.createQuery(Country.class);
Root<Country> ¢ = g.from(Country.class);

JPAL
TypedQuery<Object[]> query = em.createQuery( "SELECT c.name, c.capital.name FROM Country AS c",

bject[].class);

Criteria

CriteriaQuery<Object[]> g = cb.createQuery(Object[].class);
Root<Country> ¢ = g.from(Country.class);

g.select(cb.array(c.get("name"), c.get("capital").get("name")));

JPQL
SELECT c, p.name FROM Country ¢ LEFT OUTER JOIN c.capital p

Criteria

CriteriaQuery<Country> g = cb.createQuery(Country.class);
Root<Country> ¢ = g.from(Country.class);

Join<Country> p = c.join("capital", JoinType.LEFT);

g.multiselect(c, p.get("name"));
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http://www.objectdb.com/api/java/jpa/TypedQuery
http://www.objectdb.com/api/java/jpa/EntityManager/createQuery_String_Class_
http://www.objectdb.com/api/java/jpa/TypedQuery/getResultList
http://www.objectdb.com/api/java/jpa/criteria/CriteriaQuery
http://www.objectdb.com/api/java/jpa/criteria/CriteriaBuilder/createQuery_Class_
http://www.objectdb.com/api/java/jpa/criteria/Root
http://www.objectdb.com/api/java/jpa/criteria/AbstractQuery/from_Class_
http://www.objectdb.com/api/java/jpa/TypedQuery
http://www.objectdb.com/api/java/jpa/EntityManager/createQuery_String_Class_
http://www.objectdb.com/api/java/jpa/criteria/CriteriaQuery
http://www.objectdb.com/api/java/jpa/criteria/CriteriaBuilder/createQuery_Class_
http://www.objectdb.com/api/java/jpa/criteria/Root
http://www.objectdb.com/api/java/jpa/criteria/AbstractQuery/from_Class_
http://www.objectdb.com/api/java/jpa/criteria/CriteriaQuery/select_Selection_
http://www.objectdb.com/api/java/jpa/criteria/CriteriaBuilder/array_Selection__
http://www.objectdb.com/api/java/jpa/criteria/Path/get_String
http://www.objectdb.com/api/java/jpa/criteria/Path/get_String
http://www.objectdb.com/api/java/jpa/criteria/Path/get_String
http://www.objectdb.com/api/java/jpa/criteria/CriteriaQuery
http://www.objectdb.com/api/java/jpa/criteria/CriteriaBuilder/createQuery_Class_
http://www.objectdb.com/api/java/jpa/criteria/Root
http://www.objectdb.com/api/java/jpa/criteria/AbstractQuery/from_Class_
http://www.objectdb.com/api/java/jpa/criteria/Join
http://www.objectdb.com/api/java/jpa/criteria/From/join_String_JoinType
http://www.objectdb.com/api/java/jpa/criteria/JoinType
http://www.objectdb.com/api/java/jpa/criteria/JoinType/LEFT
http://www.objectdb.com/api/java/jpa/criteria/CriteriaQuery/multiselect_Selection__
http://www.objectdb.com/api/java/jpa/criteria/Path/get_String

2.1.2 Hibernate

To Hibernate mpood€pel cuoxeTioslg PeTall KAAGEWY TNG Java Kol Tiivakeg Baoswv Sedopévwy.
Akopa podEpel epwThpoTo SeS0UEVWV Kol HEBOSOUC avaKTnonG SE60UEVWY, LELWVOVTAC TO
XPOVO TIoU XPELALETAL N AVATITUEN AOYLOLLKOU, OV QLUTH) YLVOTAV LIE XELPOKIVNTO XELPLOWO péow SQL
kot JDBC.

Ykomog tou Hibernate eival n amaAlayr and cuxva MPOypPOUUATIOTIKA B€pata mou adopolv
Statnpnon 6edouévwy. To Hibernate Sev amoteAel tnv kaAUTepn AUon yLa epapUoYEG TTOU
xpnotuornoloUv MoAAEG stored procedures, Kol WG €K “TOUTOU N EUMOPLKA TOUG AOYIKN BplokeTal otn
Baon. H xpnotndtnta tng avadelkvUETaL OE OVTIKELUEVOOTPAdELC EPaPUOYES KL LOVTEAQ, TTIOU
£€XOUV TNV EUMOPLKH AOYLKN TOUG oTo Bactopévo oe Java PEao enimedo (middle tier). Qotooco to
Hibernate BonBdel otnv evBUAGKkwaon MoAuxpnotpomnolol evou kwdika SQL kat otny enefepyacia
Twv SeSoUEVWY TIOU ETLOTPEDOUV T EPWTNLATOL.

OL KAQOELG TIOU XpNOLUOTIOLOUVTAL UTTOPEL va elval anAd JavaBeans, n KAAooLkr popdn Twv onoiwv
givat 18LWTIKEG petaBANTEC/18L0TNTEG KL LEBoSOL getters, setters yla tnv eneepyacia Touc.

Application

Persistent Objects

HIBERNATE

;;g;;g:::s XML Mapping
Database

Figure 4: Hibernate Architecture (Simple)

Y10 moponavw Slaypappa rapouaotdletal os UPNAO enimedo n apyLtektovikn tou Hibernate.
Aelxvel Tn AOYLKN HE TNV Omoia TpoadEpeL persistent uTinpeoieg (kal avtikeipeva) otnv epoppuoyn.
MapaKATW TOPOUCLATETAL LA TILO OVAAUTLKY) apXLTEKTOVLKA. Xwpiletal og Vo Tunuata. To “lite”
To omolo adnvel tnv epappoyn va mapéxel to JDBC kat va avaldBel Tig S1KEC TNG cUVOANAYEC Kalt
v “full cream ” n omnola Staywpilel tnv edappoyn amnoé ta JDBC/IJTA APIs kat adrvel to Hibernate
va aVOAAPBEL TIG AETTTOUEPELEG QUTEC.
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Transient Objects Application

Persistent
Objects

SessionFactory Session | JDBC JNDI JTA

Database

Figure 5: Hibernate Architecture (Lite Form)

Transient Objects Application

Persistent
Objects

SessionFactory

Session | Transaction

TransactionFactory ConnectionProvider

JNDI JDBC JTA

Database

Figure 6: Hibernate Architecture (Full Cream Form)

Onwg kat to JPA £€tot kat to Hibernate £€xeL tn Suvatotnta emikowvwviog pe pa faon ite pe xpron
criteria gite pe xprion cupPoONOCELPWVY. 2€ TIEPLTTTWON TIOU 0 XpRoTNnG BéAeL va SouAEPEL pe
ocupBolooeLpEg xpnotpomolei Tnv HQL, pa yAwooa mapopota pe tnv JPQL. Onwg kat n JPQL £tot
kot n HQL €xet ToANG KOLVA XopaKTNPLOTIKA e TNV SQL Kot eival e0KoAN Kal ypriyopn otnv
ekpadnon. Napakdtw Sivovtat mapadeiyporta tng HAL.
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Apyxika Sivetal éva amhd epwtnpa tumou SELECT.

String hqgl = "FROM Employee";
Query query = session.createQuery(hql);
List results = query.list();

Ma mAnpec povormartt tng kKAaong Employee n cupBolocelpd ypadetal we €nc:

String hgl = "FROM com.hibernatebook.criteria.Employee";

Elvat Suvato va tebel kal Peudwvupo oTov mivaka.

String hgl = "FROM Employee AS E";
Query query = session.createQuery(hql);
List results = query.list();

EvaAAlakTika pmopet va mapaAndOei to AekTiko AS.

String hgl = "FROM Employee E";

lNa emAoyr] GUYKEKPLUEVWY Ttedilwv TOU Tivaka gpyalOUaoTE OMWE MOPOKATW:

String hql = "SELECT E.firstName FROM Employee E";
Query query = session.createQuery(hql);
List results = query.list();

Elvat Suvatn kal n mpooBnkn Kamolou GpiAtpou:

String hqgl = "FROM Employee E WHERE E.id > 10 ORDER BY E.salary DESC";
Query query = session.createQuery(hql);
List results = query.list();

Elvat akopa bkt Kot n xpron YetaBAntwy:

String hgl = "FROM Employee E WHERE E.id = :employee_id";
Query query = session.createQuery(hql);
query.setParameter("employee_id",10);

List results = query.list();

Akopoa eivat Suvatn n xprion evtohwv UPDATE, DELETE kat INSERT:

String hgl = "UPDATE Employee set salary = :salary " + "WHERE id = :employee_id";
Query query = session.createQuery(hql);

query.setParameter("salary", 1000);

query.setParameter("employee_id", 10);

Seh.

28



int result = query.executeUpdate();
System.out.println("Rows affected: " + result);

String hqgl = "DELETE FROM Employee " + "WHERE id = :employee_id";
Query query = session.createQuery(hql);
query.setParameter("employee_id", 10);

int result = query.executeUpdate();

System.out.printin("Rows affected: " + result);

String hgl = "INSERT INTO Employee(firstName, lastName, salary)" + "SELECT firstName, lastName, salary FROM
old_employee";

Query query = session.createQuery(hql);

int result = query.executeUpdate();

System.out.println("Rows affected: " + result);

To Hibernate npoodépel Tn Suvatotnta yla xpron criteria pe S1kég tou pebodouc. Ta criteria elvat
TILO TTOAUTIAOKOG TPOTIOG SNLOUPYLOG EVOG EPWTNLATOG, OTWG £XeL £€nynBel KaL otnv avdiuaon tou
JPA. Napakdtw Sivovtal mapadeiypata xpriong tou Hibernate Criteria.

210 mopakATw mapddetypa Sivetal £va amAo select tou mivaka Employee :

Criteria cr = session.createCriteria(Employee.class);
List results = cr.list();

lMNa TNV eloaywyn Kamowou ¢piAtpou xpnotuomnolovvtal Restrictions:

Criteria cr = session.createCriteria(Employee.class);
cr.add(Restrictions.eq("salary", 2000));
List results = cr.list();

MoAAamAd Ppidtpa eLodyovTal Pe Xprion AoYLKWV eKPACEWV:

Criteria cr = session.createCriteria(Employee.class);

Criterion salary = Restrictions.gt("salary", 2000);

Criterion name = Restrictions.ilike("firstNname","zara%");

// To get records matching with OR condistions
LogicalExpression orExp = Restrictions.or(salary, name);
cr.add( orExp );

// To get records matching with AND condistions
LogicalExpression andExp = Restrictions.and(salary, name);
cr.add( andExp );
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List results = cr.list();
310 eMOUEVO TTaPASeLypa TtpooTiBeTal Kal taélvounon:

Criteria cr = session.createCriteria(Employee.class);
// To get records having salary more than 2000
cr.add(Restrictions.gt("salary", 2000));

// To sort records in descening order
crit.addOrder(Order.desc("salary"));

// To sort records in ascending order
crit.addOrder(Order.asc("salary"));

List results = cr.list();

H Suvatotnta avtAnong mAnpodopiag 6mwe aplbuo Ypapuwy, LESN TR KATL yiveTal Héow
projections. Eva anA6 mapadelypa eivat To €€nC:

Criteria cr = session.createCriteria(Employee.class);

// To get total row count.
cr.setProjection(Projections.rowCount());

// To get average of a property.
cr.setProjection(Projections.avg("salary"));

// To get distinct count of a property.
cr.setProjection(Projections.countDistinct("firstName"));

ESw oAokAnpwveTaL n Kikpn elcaywyn oto Hibernate. H Stadopd tou JPA kal tou Hibernate eival,
otL To JPA amotelel otnv oucia £va POTUTIO yLa avamtuén Aoylopitkol ORM AoyLKAG, eVw TO
Hibernate eival pla uhomoinon Tou mpotumou autou. Onwg dalvetal to JPA pnopei va
xpnotuomnolnBet autololo, aAAd to Hibernate amhomnotel moAU tn Stadikacio avamntuéng
EPWTNUATWYV HE QVTIKELLEVOOTPADN G AoyLKr, EL6LKA 6oV adopad tn pEBodo twv criteria. TéEhog Ba
TAPOUGLACOUNE GAAN pLa mMAatdoppa, To queryDsl.

2.1.3 QueryDsl

To QueryDsl eivat pa matdoppa mou Sivel Tn SuvatotnTa yLo Tn SnuLoupyla EpWTNUATWY
Baoclopéva otny sql. Avti va yivetal ypadr epwTnudtwy Pe T popdn cuuBolooslpwy N n
petadpaor toug o XML apyeia, pmopolv va KATAoKEUAoTOUV HEow evog APl cav to QueryDsl.

YUpdwva pe To £yypado avadopdg tng mAatdOpUOC TA TAEOVEKTHUOTA Xpriong Tou APl o oxéon
pe amAéc cupBolooelpég eival Ta e€ng:

= AUTOUOTN CUUMANPWGON KWK UE TN xprion kdmotou IDE

= Aev erutpénovtal oxe66v KaBOAoU GUVTAKTIKA AdB0o¢ pwTApaTa

= Domain types kat properties pmopouv va avadepBolv pe acpdAela
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= Avtamokpivetal kaAUtepa o aAayEg ota domain types.

AuTn n MAathoppa SnELoUpynOnKe Pe apXLKO OKOTIO TNV AVAYKN YLOL CUVTHPNGCN TWV EPWTNHATWY
tumou HQL pe tunmoypadkd aopalr teomo. Mn aodalng avadopd o domain types kot LOLOTNTEC,
HEOW amAwV cUPBOAOCELPWV ATAV EVOG OKOLO AOYOC.

Ta Backends mou umntootnpilel eivat HQL yia hibernate, JPA, JDO, JIDBC, Lucene, Hibernate Search,
MongoDB, Collections kat RDFBean.

Y& autn TV mapaypado Bo eAEyEouE TOV TPOTIO LE TOV omoio To QueryDsl emegepyaletal
gpwtAuata tumou JPQL. H yevikn xprion elvat n g€ng:

Me xprion evog select opilel to TL Ba emuoTpEP el To epwtnua. Me To from mpootiBevtal oL mopot
TOU £pWTAMATOC, SNAaSK OL TVOKEG TTOU XPNOLUOTIOLOUVTAL. ITr CUVEXELA [LE KATIOLO £(60¢
OUVEVWONC, OMWG innerJoin, join, leftJoin, rightjoin kat on mpootiBevtal oL cuvevwoelg PeTafl Twv
TUWVAKWV. MNa TG pebodoug tuTou Join To MpwTto OpLopa Elval N TNy TNG CUVEVWONG KoL To SeUTEPO
0 OTOXO0C. 2T ouvéxela e where npootiBevtal ta diktpa. Me to groupBy opilovtal ot
opadomnolnoelg mou yivovtay, e having mpootiBevtat diktpa yia ta oplopata groupBy Kot pe
OrderBy slodyovtal taflvounoels. TEAog e Ta Limit, offset kal restrict yivetal n oeAtdonoinon tou
anoteAéopatod. Limit, yla mepLloplopo Twy anoteAecpdtwy, offset yia to Bripa HeTay Twv
YPOUUWY Kot restrict yla tov kaBoplopd twv limit kat offset pe pia kAnon.

A¢ UTIOB£00U e WG £XOUE TNV aKOAouBn ovtotnta:

@Entity
public class Customer {
private String firstName;
private String lastName;
public String getFirstName() {
return firstName;
}
public String getLastName() {
return lastName;
}
public void setFirstName(String fn) {
firstName = fn;
}
public void setLastName(String In)[
lastName = In;
}
}

O mpoemIAeyEVOG TPOTIOG YLa TNV OPXLKOTIOINGN VOGS avTLkelpévou Customer eival o €N ¢:
QCustomer customer = QCustomer.customer;

Av B€AeL 0 xprioTng vo opioet TN SLKLA Tou PeTaBANTH customer UMopel va KAveL Kal To g€NG:
QCustomer customer = new QCustomer("myCustomer");

Mo va yivel xprion tou JPA APl n apXLKOTOLNGN TWV OVTLKELLEVWY TWV EPWTNHATWY £XOUV TNV

okdAouBn popdn:
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// where entityManager is a JPA EntityManager
JPAQuery<?> query = new JPAQuery<Void>(entityManager);

Jtnv nepintwon mou yivetat xprion tou Hibernate APl evtoAr) aMalel wg €A ¢:

// wWhere session is a Hibernate session
HibernateQuery<?> query = new HibernateQuery<Void>(session);

JTO EMOPEVO TIAPASELY O ETILOTPEPETAL EVAG TIEAATNG UE OVopa Bob:

QCustomer customer = QCustomer.customer;
Customer bob = queryFactory.selectFrom(customer)
.where(customer.firstName.eq("Bob"))

fetchOne();

21O MOPOTNAVW TAPASELY LA ETUAEYETAL TO AVTLIKELMEVO customer Kal pe Eva didtpo where
OTOOVWVETAL [La eyypadr] pe ovoua Bob. Itn cuvéxela Sivel evtoAr) va pépet povo pla eyypodn.
Ma xprion MoAAQMAWY TILVAKWVY (OpWV) TO EpwTNUA ypadeTal WG £ENG:

QCustomer customer = QCustomer.customer;
QCompany company = QCompany.company;
query.from(customer, company);

KoL n xpnon moAAamiwyv diAtpwy £XeL AUt TN Hopdn:

queryFactory.selectFrom(customer)
.where(customer.firstName.eq("Bob"), customer.lastName.eq("Wilson"));

1 eVOANQKTIKAL:

select customer from Customer as customer
where customer.firstName = "Bob" and customer.lastName = "Wilson"

Mapadelypa Xpriong CUVEVWOEWYV SIVETaL TOPAKATW:

QCat cat = QCat.cat;

QCat mate = new QCat("mate");
QcCat kitten = new QCat("kitten");
qgueryFactory.selectFrom(cat)
.innerJoin(cat.mate, mate)
leftloin(cat.kittens, kitten)
fetch();

To avtiotolo JPQL epwtnua gival to €€NG:

select cat from Cat as cat
inner join cat.mate as mate
left outer join cat.kittens as kitten

Av 0 xpriotng BéAeL va taflvopnosL To amotédeopa epyaletal we eEAG:
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QCustomer customer = QCustomer.customer;
queryFactory.selectFrom(customer)
.orderBy(customer.lastName.asc(), customer.firstName.desc())
fetch();

JPQL

select customer from Customer as customer

order by customer.lastName asc, customer.firstName desc

Kot av BgAnoet va opadormnotrost ta Sedopéva:

queryFactory.select(customer.lastName).from(customer)
.groupBy(customer.lastName)

fetch();

JPQL

select customer.lastName

from Customer as customer

group by customer.lastName

TéNog avadEpeTal kal n Suvatotnta yla cuvtoEn epwTnUATwy Slaypadng Kat emefepyaciog
gyypadwv:

QCustomer customer = QCustomer.customer;

// delete all customers

queryFactory.delete(customer).execute();

// delete all customers with a level less than 3
queryFactory.delete(customer).where(customer.level.lt(3)).execute();
QCustomer customer = QCustomer.customer;

// rename customers named Bob to Bobby
queryFactory.update(customer).where(customer.name.eq("Bob"))
.set(customer.name, "Bobby")

.execute();

ESwW OAOKANPWVETAL N ELOAYWYHN O HEPLKEG ETUTUXNUEVEG UAOTIOLNOELS TOU TipoPAnpatoc. Kabe pia
vlormoinon £xeL ta SLKA TNE XOPOKTNPLOTLKA TIOPOAO TToU OAEG MepLTplyupilovtal amo tnv idla
KEVIPLKN LOEQ, AVANTUEN EPWTNUATWY LLE AVTIKELLEVOOTPOdH] TPOTO. 2T cUVEXELA e€ETAOUUE Ta
gpyoaleia mou xpnotldomnolnénkav yla thv avantuén tg ebopUoync.

2.2 EpyoaAeia

Y€ QUTH TNV eVOTNTO OPOUGCLAIOVTOAL OL TILO ONUOVTIKEG TEXVOAOYLEG TTOU XpNoLUOmMoLoUVTAL.

2.2.1 Eclipse Modeling Framework (EMF)

Ta povtéha Sedopévwy 1 alwg kat domain models avamaptlotolv ta dedopéva pe ta omola BEAsL
va epyaoTel KAmotog. Mua KaAn Kol cuvnOng TakTiki sivat va GTLayTel To LOVTEAD XWPLOTA Ao TN
Aoyikn NG edapuoync Kat va mapayxOei kwdikag cUpdwvVA Pe OLUTO TO LOVTEAO yLa TNV edbapUoyn.
Me Alya AoyLa xpetadetal pia ebappoyn mou va €XeL Tn SuvatotnTa va Mapaéel To LOVTEAD
aveédptnta amno tnv epapuoyn.

>eh. 33



To EMF eival pta opada amno plug-ins (emektdoelg) Tou eclipse mou xpnoLlomoLeiTal yia Tnv
KOTOLOKEUN EVOG HoVTEAOU SeSopévwy Kal T Snuoupyla Tou anapaitntou Kwdlka yia TNV
oVaTapAoTOoN TOU HOVTEAOU Ot Java. ApXLIKA KATAOKEUALEL EVA LETAPOVTENO TOU LOVTEAOU Kall
MECW TOU UETOHOVTEAOU KOTOLOKEUALEL TO TIPAYLATLKO LOVTEAO.

MovteAomnoinon Kol TPoypaHLATIOHOG

To EMF £xeL tn SuvatotnTta va SnUoupynosL amodotikd Kwdika Kabwg Kot va epLlypadeL LOVTEAQ.
Avti va Staywpiost uPpnAo emninedo mpoypappatiopol/povtedonoinong kat xapnAo smninedo
T(POYPAUATIOMOU T cUVOUALEL.

H povteAomoinon pag epappoyng elvatl onpavtikni yati Sivel tn Suvatotnta neplypadnis tng
edapuoyng mo eUKoOAQ Ao OTL 0 KWOLKAG. AKOpa TipoodEpPeL évav unAol emméSou Tpomo
ETUKOWVWVLAG KE TNV EAPUOYN KOL TPOTIOTOLNCN G TNG. ATtO TNV AAAN KATOLOG Tou €ival
€€OLKELWMEVOC LUE XPrioN LOVTEAWY UTtopEL va fonBnBel péow tou EMF yla va KaTavoroeL T
OUOYXETLON LOVTEAOU KOl KWOLKA TIPOKELLEVOU VA UTTOPECEL VAL EMEEEPYAOTEL TOV EKACTOTE KWOLKA
TILO OUTTOTEAECHATLKA.

Java, XML kot UML

Yrnidpyouv Tpelg Bacikol TpomoL yla va meplypael KAmoLog £va pHovtélo Sedopévwy. Mmopel va to
KAvel eite pe kwWOLKa o€ Java amneuBeiag, eite e kamolo XML apyeio 1) TéAog pe Eva SLaypappa
UML. Eva arhé mapadelypa o KwSLKA java lval To mapaKatw:

public interface PurchaseOrder

{
String getShipTo();

void setShipTo(String value);

String getBillTo();
void setBillTo(String value);

List getltems(); // List of Item
}

public interface Item

{
String getProductName();
void setProductName(String value);

int getQuantity();
void setQuantity(int value);

float getPrice();
void setPrice(float value);

YTO MOPOMAVW TaPASELypa uTtdpyouv SUo ovtotnteg, n PurchaseOrder kot To Item, oL omoieg
Slayelpilovtal eVTOAEG TWARCEWY KOL OVTLKELPEVA TWV MWANCEWV aUTwV. To avtiotolyo Staypoppa
oe UML eival o g€ng:
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ltem

PurchaseOrder '
shipTo : String items productName : String
billTo : String 0 * =>/quantity - int

price : float

Figure 7: Purchase Order and Item Model Demo

Kat av BeAnoet kamolog va to meplypael pe éva XML apyeio, tote Ba mapel auth T popdn:

<?xml version="1.0" encoding="UTF-8"?>

<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.example.com/SimplePQ"
xmlns:PO="http://www.example.com/SimplePO">

<xsd:complexType name="PurchaseOrder">

<xsd:sequence>
<xsd:element name="shipTo" type="xsd:string"/>
<xsd:element name="billTo" type="xsd:string"/>
<xsd:element name="items" type="PO:ltem"

minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>

<xsd:complexType name="Item">

<xsd:sequence>
<xsd:element name="productName" type="xsd:string"/>
<xsd:element name="quantity" type="xsd:int"/>
<xsd:element name="price" type="xsd:float"/>

</xsd:sequence>

</xsd:complexType>

</xsd:schema>

To EMF 6ivel Tn SuvatotnTa 0TO XPROTN Va EKPPACEL TO LOVTEAO O omoLadnmote popdr BEAeL kol
va SnuloupynaoeL autopata TG AAAeG SU0 popdEC.
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XML UML

Java
Figure 8: Connection between EMF and XML,UML,Java

Oplopog Movtélou

Mo TNV eplypadr] Tou HoVIEAOU XpnoLUoTIoloUvTaL Ta €€ ¢ oTolyEla:
=  Oplopol kKAaoswv yLa ta avtikeipeva PurchaseOrder kat Item, 1} otnv nepimtwon thg XML
oUvBeTOL TUTIOL OpLOMOU.
= OushipTo, billTo, productName, quantity, kat price ekppalovral w¢ petaAntég otn UML,
leuyapla get()/set() otnv Java kat otnv XML w¢ dwAlacpuéva otolyeia.
= |tems, otn UML elvat pia avadopa, otn Java Mia péBodog get() kat otnv XML éva
dwAlacpévo atolyxelo mou SnAwvel avadopd evog mMoAUTIAOKOU TUTIOU.

Onwg¢ dalvetal To HoVTEAD EPLYPADETAL XPNOLLOTIOLWVTAC EVVOLEG TILO CUVOETEC Otd ATAEG
KAGoeLG Kal peBodoug. Ot MetaPAntég (Attributes) yia mapadelypa avtutpoownelouv (euyapla
MEBOSWV Kol £X0UV KL TN SUVATOTNTA VO EVILEPWVOUV Ttapatnpnteg (Observers) kal va
anoBnkevovtal  va $opTwVoVTaL oo KAToLo persistent amoBnkeuTiko Héoo (persistent storage).
O avadopég (references) eivat akopa o Suvatég kabwg pmopolv va eival 0o kateuBuvoewy,
KOLL O QUTA TNV MeplTwon dlatnpeital n avadopLkr) aKePALOTNTO TOU PoVTEAOU. AUTEG oL
avadopég prmopolv va Statnpolvtatl Kal HeTtafl TToAAAMAWY TOpwV (eyypadwv Ty), OTIOU O QUTH
™V nepinmtwon yivetal doptwon avaioya e Tn {TNon Mou £X0UV KoL OVAAUGT TOUG LECW proxies.

MpoKelEVOU OUWC VA OpLOTEL £vVa LOVTEAO TIOU Vo GTLAXVEL QUTA TA LOVTEAX XPELALETOL KOLVN
opoloyia yla va ta meplypddet. Me Alya AoyLa xpelaletal n umapén evog LOVTEAOU TIoU va
nieplypadel to EMF povtéla. Auto sival éva PeTapovTEAo.

Metapovtélo Ecore

To petapovtélo mou meplypadel éva EMF povtélo ovoudletal Ecore. To Ecore gival éva povtého
Tou EMF KoL KOTA CUVETIELA €XEL WG PLETAPOVTEAO TOV £0UTO Tou. To Ecore gival otnv
TIPOYHATIKOTNTA €va amAomnolnpévo urtocUvolo tng UML. Napakdtw Sivetal éva amAomnoLtntévo
umocUvoAo tou Ecore povtélou.
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EAttribute

| eAttributeType | EDataType |
name : String

aflttributes
EClass 0~ 1 1
name : String )
e eReferences S EReference
' 0% hame - String

1| eReferenceType containment : boolean

Figure 9: UML of Ecore Metamodel

Onwg daivetal umapyxouv TPl Baotkeg Ecore KAAOELG TTOU QVTUTPOCWIEVOUV TO LOVTEAO:

= EClass avtiotolyel og pia povteAomolnpévn KAAon. Mepléxel Eva ovoua, UNdév f
TEPLOCOTEPEC UETAPANTES Kol UNSEV N MeEPLOOOTEPEG avadOpPEG.

=  EAttribute avtunpoownevel pia povtehomotnpévn LetofAnTr). Ol LeTaPANTES TIEPLEXOUV TO
OVOLA TOUC Kal ToV TUTIO TOUG.

= EReference avtiotolyel og pia cuoyEtion HeTafl KAAoewv. EXEL €va OVOUQ, HLa onpaia
Boolean yia va dnAwvel av gival eploplopog Kat pia avadopd, n onola ival kamola GAAn
KAQon.

= EDataType aviUTpocweVEL TOV TUTO SeS0UEVWV pLag LeTABANTAG. Mmopel va eivat
TPWTOYOVOC TUTOG ] KATIOLO java avTLKE(pEevo.

Me Ti¢ mapanavw KAGoelg mou npooblopilovral oto Ecore sival duvath n neplypadn the SOUng
LG edappoyng.

210 mopadelypa ou xpnotpornoleital 6w n doun autr Ba £xeL Tn popdn:

EClass EClass
(name="PurchaseOrder") {name="Item")

O v

e
SN T/

-

O O O O

EAttribute EAttribute EReference EAttribute
(name="shipTo")  (name="billTo") (name="items") (name="productName")

Figure 10: Structure of Demo Project

Anuovpyia kat enefepyaocio tov Moviélou

Av 0 xpnotng £xeL Slampoowrtieg Java To EMF Ba Tig e€etdost kat Ba SnuioupynoeL To HovTéAo. Av
umapxet kamoto XML apyeio, tote Ba SnpoupynBel amod auTo. YTV MEPLMTWON TTOU KATTOLOG
Soulevel pe éva UML umtdpyouv tpeic mbavotnTe.
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1. AneubBeiag Eneepyaoia Ecore
2. Ewoaywyn ano UML
3. Egaywyn amo UML

H ripwtn emloyn eivat n oo embupntry. Me avtrv sv umdpxet BAua Elcaywyng/E€aywyrc otn
Sladikaoia Tng vAomoinonc. ATAQ yivetal eme€epyacio Kot mapoywyr) Tou HovtéAou. Akoua &g
XPELATETOL VO VI GUXOULLE YLOL TO OV TO LOVTEAO E(VOL CUVTOVIOUEVO WE TO EUdUTO POVTEAD TOU
gpyaAeiou mou xpnotpomnoloUpe. Ot AAAeg SUo péEBodoL xpeLalovtal Kalvoupla eLoaywyn n
g€aywyn kabe popd mou aAAGLEL TO HOVTEAO. Ta TTAEOVEKTAMATA TWV AAAWV §U0 HEBOSWV dUWG
elvat, To otL umopet va xpnotpornolnBei to ekaotote epyaleio UML yLa mepLOCOTEPES EPYOOLEG
EKTOG Ao povtelomnoinon pe to EMF.

Zeplonoinon pe XMl

To XMI 1 aMiwg XML Metadata Interchange eival pia pébodog oelplomnoinong petadedopévwy,
Omwc¢ elval kal to Ecore. EKTOC ammd Tov KWALKA O€ Java yLa TNV avarmapAoTtaon ToU LOVIEAOU, OAEG
oL AM\eC HopdEG ElvaL TIPOALPETIKEG. Z€ TEPIMTWON TIOU YLVOTAV XPrion ToU KwdLKa yLa TV
avamnoapactacn Tou povtélou, Ba xpelaldtav va yivel ev8ooKoTLK avAAucn otov Kwdika Kabe
dopad mou BEAaE VO avamapAyoULE TO LOVTEAO, KATL TO omolo dev ival amoSoTIKo.

Ma auto to Adyo to XMI eival pa AoyLkn MAOYN yLO TNV KAVOVLKA Lopdr) Tou Ecore. To mpoBAnua
elval nwe kaBe epyaleio UML £xelL tn SKLd TG persistent popdr povtélou. Eva apyxeio XM
amnotelel tnv ‘Standard’ XML oelplomnoinon akplpwe twv HetadeSoUEVWY TIOU XPNOLUOTIOLEL TO
EMF.

Av TO TTaPASELY O TIOU XPNOLUOTIOLOUE oLplomoLnBel pe XMI Seiyxvel kAmwg £ToL:

<?xml version="1.0" encoding="ASCII"?>
<ecore:EPackage xmi:version="2.0" xmlns:xmi="http://www.omg.org/XM|"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:ecore="http://www.eclipse.org/emf/2002/Ecore"
name="po" nsURI="http:///com/example/po.ecore"
nsPrefix="com.example.po">
<eClassifiers xsi:type="ecore:EClass" name="PurchaseOrder">
<eReferences name="items"
eType="#//Item" upperBound="-1" containment="true"/>
<eAttributes name="shipTo"
eType="ecore:EDataType
http://www.eclipse.org/emf/2002/Ecorett//EString"/>
<eAttributes name="billTo"
eType="ecore:EDataType
http://www.eclipse.org/emf/2002/Ecore#t//EString" />
</eClassifiers>
<eClassifiers xsi:type="ecore:EClass" name="Item">
<eAttributes name="productName"
eType="ecore:EDataType
http://www.eclipse.org/emf/2002/Ecorett//EString"/>
<eAttributes name="quantity"
eType="ecore:EDataType
http://www.eclipse.org/emf/2002/Ecore#t//EInt"/>
<eAttributes name="price"
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eType="ecore:EDataType
http://www.eclipse.org/emf/2002/Ecore#//EFloat"/>
</eClassifiers>
</ecore:EPackage>

Annotation yia to EMF

Onwg emwbnke mopamavw OTav To LOVTEAO SnuLoupyeital amo dtanpocwrtieg Java 1o EMF Tig
e€etalel kol Ba mapayel Ta oTolxela Tou povtéAou. Opwe & Bewpel mwg OAEG OL SLATIPOCWTILES KalL
HEBoSoL amoteAdouv otolxela Tou poviéAou. O Adyog yla auTo gival To OTL  yevvrtpLla tou EMF
umnootnpilel ouvévwon kwdika. Mapayel Kwdika ou emLBAAAETOL VO CUVOUATETOL E KWK TIOU
€XELypAYPEL 0 XproTNG.

Mpokelpévou pia péBodog va BewpnBel mwg aviKeL oTo LOVTEAO TIPETIEL VAL TIEPLEXEL oTa Javadoc
oXOALa TO annotation @model.

/**
* @model
*/
public interface PurchaseOrder
{
/**
* @model
*/
String getShipTo();
/**
* @model
*/
String getBillTo();
/**
* @model type="Item" containment="true"
*/
List getltems();

Ze auth TNV epintwon to @model avayvwpilel tn dtanmpoowrneia PurchaseOrder wg pia KAGon
TOU povtélou pe Suo petafAntéc, Tnv shipTo, kat billTo kat pia avadopad, tnv items. Kat ot SUo
HEeTaBANTEC €xouv OAeC TIG TAnpodopleg Toug SLabBaoipeg pe evbookorikn avalrtnon tng Java,
OMOoU O€ OUTH TNV Neplmtwon sival petaBAnTEG TuTou String.

YTApXOUV Kol HEPLKEG LN TipokaBopLlopéveg MANpodopleg Tou HOVTEAOU TTOU XpeldlovTal yla Tnv
avadopd items. Emeldn n avadopd eivat ToAamAOTNTOC Many, KATL TTOU To avtihappavouaote
ortd TO YEYOVOG TIWG ETLOTPEDEL pLal AloTa, TIPETEL VO IPOOSLOPLOOUE KOl TOV TUTIO TOU GTOXOU TNG
ovadopdc. AKOPO TIPETEL va oploou e To containment aAnB£¢ yila va mpoodlopioou e to OTL oL
EVTOAEG WA OEWV elval Soxelo yla Ta items Kal va Ta OELPLOTIOLHOEL WG TtadLa.

OL p£Bobot setShipTo() kat setBillTo() 6& xpeldletal va eykAelotolV He KAmoLlo annotation. Adyw
Tou OTL oL uéBodol get mepléxouv To annotation, &g xpeldletal kot otig set. Otav npoodloplotolv ot
peTaBANTEC, oL péBodol set Ba mapaxBolv kal mpoateBolv otn Stampoowneia, ov Sev eivol oK
ekel.
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ZUVOTTTLKA €XOULE Ta EERG yLa To EMF:
= To Ecore kal n osiplonoinon XMl eival to emnikevrpo tov EMF
=  Eva Baowko povtéAo pmopei va SnuwoupynOet and touAdylotov Tpelg mnyec: UML Movtélo,
XML Schema 1 Stampoowrtieg Java pe annotations.
=  Kwdlkag uAomoinong o€ Java Kol TIPOALPETIKA AAAEG LOPPEC TOU OVTEAOU UTTOPOUV va
SnuoupynBouv amo to Bactkd HoVTEAO.

-

J Cod

D Core Model <+« > e
—

RDEB Schema
T,

Figure 11: Basic Flow Diagram of EMF

Napaywyr Kwdika

H Ecore kAdon (n omola givat pa EClass) avtiotolyel oe Suo nmpdyuoata otny Java, pia
Stanpoowneia kat TNV avtiotolyn tng uhomoinon. Ma mapadsiypa n EClass yia ta PurchaseOrder
avtlotolyel otn dlanpoowneia,

public interface PurchaseOrder ...
KOlL TNV avTiotolyn KAdon uAomoinong
public class PurchaseOrderlmpl extends ... implements PurchaseOrder {

O SLowpLopog petaty dlampoownelog kat uAomoinong eival pia oxedlaotikny anddaon tou EMF.
O AOyog Tou xpnoluomnoleltal sival emeldn éva tétolo potifo npénel va akoAouBeital ano
omolodnmote kaAd API povtehomoinong. Auto to potifo akolouBeital amd to DOM kat o€ peyaio
BaBuo kal amno to Eclipse. Akopa eival éva anapaitnto potifo, mpokelpévou va umtootnpiletal
moAAamAn KAnpovoulkotnta otny Java.

To endpevo Tou mopatnpeital eival mwg n Snuloupynuévn Slampocwneia emektelvel Eppeca
aueoa tn Paotkn Stampoowrneia EObject.

public interface PurchaseOrder extends EObject {

To EObject sival To avtiotolyo java.lang.Object kot amoteAel Tn BAon yLo OAA TO AVTLKELEVA TOU
povtéhou. Eméktaon amd to EObject slodyel Tpelg BaolkéC cupumepldopEG:
1. eClass smoTpEdEL TO HETO-AVTLKELIEVO TOU OVTIKELHEVOU (pLa EClass).
2. eContainer() koL eResource() emLoTPEDOUV TO EUMEPLEXOUEVO AVTLKELLEVO KAL TTOPO TOU
OVTLKELUEVOU.
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3. eSet(), eGet(), elsSet(), ko eUnset() mapxouv £va API yia Tnv mpooBacn ota avIkeipeva.

Extdg amo ta mapandvw to EObject emekteivel éva akopa interface:
public interface EObject extends Notifier {

H Siampoowreia tou Notifier elval apkeTd pitkpry, aAAA ELOAYEL £VA ONUOVTLKO XOPAKTNPLOTLKO O
KAOE avTIKEIPEVO TOU POVTEAOU, ELSOTIOLNOELG YL aANOYEC OTO LOVTEAO, OTtwG oTo Motifo
Ixedlaopou Mapatnentwyv. Onwg n SLatnPNOLUOTNTA TWV AVTLKELMEVWY, £TOL Kal N SuvatotnTta
elSoMmoLoeWV €lval Eva ONUOVTLKO XApaKTNPLOTIKO vo¢ EMF avtikelpuévou.

‘Ocov adopd TI§ MapayHEVEG LeBOSOUG, N aKPLPNG TATEVTA YL KAOE XOPAKTNPLOTIKO TNG
vlomoinong (petaBAntni 1 avadopd yla mapadelya) e€apTATaL Ao ToV TUTO Kol AAAEG LOLOTNTEC
TIou €XouV LoaxBel amo tov xprotn. Mevikd Opwe n Lopdr tTwv pebddwv elvat autr ou Ba
neplpeve o kABe xpriotnc.

H néBobdog get() yla mapadelypa vAomoteital wg e€NG:

public String getShipTo() {
return shipTo;

}

H néBobdog set() Sivel Tiun otnv avtiotoyn petafAntr aAd Tautoxpova oTEAVEL ELOOTIOLNTELG KOl
o€ OTOLOVONTIOTE MAPATNPNTH TIoU evOLladEPETaL yIa TNV dAAAyN TNG KATAOTOONG TNG METABANTAC:

public void setShipTo(String newShipTo) {
String oldShipTo = shipTo;
shipTo = newShipTo;
if (eNotificationRequired())
eNotify(new ENotificationImpl(this,
Notification.SET,
POPackage.PURCHASE_ORDER__SHIP_TO,
oldShipTo, shipTo));
}

Y€ MepinmTwon nmou S&v UTIAPYXOUV APATNPENTES N KANon TS akpLpnc eNotify anmodelystal pe Tov
dpoupo eNotificationRequired.

Y€ YEVIKEC YPAUMEC 0 KwSLKAC Statnpeitat amAdg, anodotikog kal kabapog. To EMF dev eival Bapl
KOLL KO'TAL CUVETIELO OUTE KL TAL QVTLKELEVO TTOU Snpoupyolvtal amd/yLa to povtého. H Baaotkn
16€a eival mw¢ to EMF mapadyet kwdika ou Ba éypade o xpotng amod PHovog Tou, av Tov ypade
e TO XEpL.

Mpénetl va avadepBolv Kat AMeg U0 KAACELG TTOU TTApAYOVTAL YLA TO LOVTENO: €vVa EPYOCTACLO
(factory) kat éva maketo (package). To mapayouevo epyootacto mepthapupavel pa pébodo
Snuloupylag yia kaBe kAdon tou povtélou. O MPoypAUUATIONOG pe EMF mpoTpEmeL T Xprion
£pPY0OTOCLWY Lo TNV TOPOOKEUH TWV OVTIKELUEVWY, AAAG SeV TO eTIBAAEL.

H mpotewvopevn xpron sivat n €€ng:

PurchaseOrder aPurchaseOrder = POFactory.eINSTANCE.createPurchaseOrder();
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To mapayOUEVO TTAKETO MAPEXEL BOALKA Opyava eKTiLNONG yla OAa ta Ecore petadedopéva yla 1o
HOVTENO.

Aowna napayopeva Asdopéva

EKTOG oo TLG SLAMPOCWTTELEC KAl TLG KAAOELG TToU avadEpBnkav mapamavw n pnxovr tov EMF
UTtopel va tapdyeL Kat ta €€N¢:
1. To okeAeTod pLag KAGoNG epyootaciou mpooappoyéa (adapter factory) yio to povtéAo.
Autn n KAdon pmopel va xpnotpomnolnBel yia tnv uAomoinon epyocTaciwy mpocapUoyng,
Tou xpetalovral yla tn Snuoupyia eldkwy mpooapuoyéwyv. Napadeiypata autol sival
PurchaseOrderAdapter yia ta PurchaseOrders, ItemAdapter yia ta Items kATt
2. Muwa kAdon tumou switch mou uAomolel évav pnxaviopo Ttumou “switch” avaloya pe Tov
TUTIO TOU aVTIKELUEVOU. H KAGON Tou epyootaciou mpooapuoynG Iou epleypadnKke
TIAPATIAVW XPNOLLOTIOLEL AUTH TNV KAGon evaAAayng otnv uAomoinor| Tou.
3. ‘Eva pavidéoto tng eméktaong (plug-in manifest) mpokeluévou To LOVTEAO vV
XxpnotpomnolnBel wg eméktacn tou Eclipse.
4. 'Eva XML oxrjua yla to povtélo.

Enavadnuioupyla Kat Zuvévwon

To EMF mapayel apyeia mou amoteAoUv cuvSUOoUO Ao MAPOYHEVO KOMUATLO KWELKA KAl KWK
YPOUUEVO He TO XEPL. O XproTNG OTLG TEPLOCOTEPEG TEPLMTWOELG EMeepyAleTAL TOV KWELIKA KOl
£L0AYEL KAAOELC Kal LeETAPANTEC. Ze KAOE MepimTwon €xel TN SuvaToOTNTA VA avaSnULOUPYNCEL TO
MOVTEAO Kat oL aAayEg va StatnpnBouv.

To EMF xpnotuomnolel to annotation @generated ota oYOALa Twv SNULOUPYNUEVWY
SLOMPOCWIELWY, KAACEWYV, HEBOSWV Kal MeSIWV yLa ToV TPoodLoPLoUO TwV oToLXElwv ou
Snuloupyouvral.

MNa napadetypa n getShipTo() €xeL tn popdn:

/**
* @generated
*
/
public String getShipTo() { ...

KaBe néBobog kat otolyeio yevika mou Sev mepléxel to @generated dev Aappavetal utogn amnod to
EMF kot tn Snuioupyia KwoLKa.

Me ta mopamdvw oAOKANPWVETOL [La KLKPN eLocaywyr oto EMF. Yiidpyxouv akopa apketd B£pata
KOl QVTIKELPEva TTou Tipaypatevetal To EMF aAAd dev éxouv xpnotuomnolnBel otnv mapoloa
SumAwpatikn. H xprion tou EMF mieplopiotnke otn dnuioupylo Tou povtéhou, alld Sev éytve
mAnpenc aflomoinon OAwv Twv SUVATOTATWY TOU.

2.2.2 EMF Jet

To Eclipse Modeling Framework (EMF) rteptéxet 600 gpyaleia yla Thv mopoywyn kwdika, to Jet
(Java Emitter Templates) kat to JMerge (Java Merge). To Jet xpnoLpormnolei cUvtagn mapopoLo. e
ot tou JSP kat Sivel eukoAio otn Snpoupyia mpotunwy mou ekdpAlouv Tov KWSLKA TNG EKACTOTE
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epappoync. To Jet elval yevikr pnxovn mou Pimopet va xpnotpomnotnBei yia tnv mapaywyn SQL,
XML, ntnyaiou kwdika Java kot GAAA KELLEVA.

To Jet xpnolpomotnbnke yia va mapoxbel 0 KWOIKAC TWV PETAUOVTEAWY AUTAG TNG ETTEKTAONC.
MNapakdtw Sivetal éva Mapadelypo xpriong Tou jet yia va e€okelwBel 0 avayvwotng Ue T
AeLtoupylia Tou.

‘Eva jet mpOTUTIO €lval éva apXelo KELUEVOU TTOU TEAELWVEL UE TO jet. Mo mapadelypa €va .javajet
apxeilo Snuoupyel £va apyeio java evw éva .xmljet Snuiouvpyel Eva apyeio xml.

Adou o xpriotng dnuloupynoel tnv edpapuoyn Tou, HEcw Tou Package Explorer rj tou Hierarchy
ETUALYEL:

New > Other... > Java Emitter Templates > Convert Projects to JET Projects
KOl LETATPETEL TNV edappoyn o€ pia jet epappoyr). O wizard mpooBETel AettoupykoTNTA jet otny

edappoyn Tou. Akopa swodyetal évag JET builder otnv edappoyn, mou avtopata petadpaletl Kabe
apxelo otov pakelo mou ovopdletal “templates” Kot TEAELWVEL e jet o€ Lo KAGoN java.

SRAY 1 Trtor all
R g
=i, JRE System Library
= templates
[E] clazzpath
[ﬂ Jetproperties
|:§ project

Figure 12: JET Tutorial Project
Av natnosl mavw otnv edappoyn Kat pe de€l kALK tdel otnv emthoyn &LoTNTeC Kat JET Settings

propet va aAAdgeL puBuioelg, Omwc moLog GAKEAOG TIEPLEXEL TA TIPOTUTIA jet Kol O€ TToLoV GAKEAO
Ba anobnkeutouVv Ta MopayOUeVa apxeia.

£ Properties for jetfrticle _ Ol =]
i Into ) JET Settings
i External Tools Builders
i Java Build Path .
Java Gampiler Template Containers Itemplates

Javadoc Location Source Container Isrcl

i Java Task Taes

- JET Bettings

i Project References
- Tomcat

Reztore Defaultz I Apply I
QK I Cancel I

Figure 13: JET Settings
YTn cuvéyela péoa otov dakelo templates, n omolov pakelo €xetl eMAEEEL 0 XprOTNG YLaL TN
Snuloupyla Tou kKwWKa pTLdxvel Eva Kalvolplo apxeio helloworld.txtjet. Av epdaviost kamolo
unvupa AadBoug ayvoeital oe pwtn ¢aon yLoti oAl amAd Sev €XOUE ELOAYEL TITOTA HECA OTO

vEo apyxelo, aAAd o builder mael va to petadpdoet pe To mou Snuoupyndnke.

Méoa oto véo apyeio mpoobétou e To:
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<%@ jet package="hello" class="HelloWorldTemplate" %>

Hello, world!

Me tnv anoBrikeuon Tou apxeiou yivetatl amnsubeiog petadpaon anod tov builder kat dnuloupyeitat
1o apyeio HelloWorldTemplate.java :

a8 jetTutoriall
-2 zrc
=-H hello
|I| HellaWor [ Template java

-l JRE System Library [edk14.2]
[=]-{== templates

----- clazzpath
..... Jetproperties
----- B project

Figure 14: Tutorial Project with JET functionality

21N oUVEXELA UIMOPOU e VAL SOULIE TO AMOTEAECLA TIOU EKTUTIWVEL N TTAPATIAVW KAGCH v
KOAEOOULE TLG EVIOAEG:

HelloWorldTemplate helloworld = new HelloWorldTemplate();
String result = helloworld.generate(null);
System.out.printin(result);

Me auTo To amAo MopASELY A YIVETAL LA ELOAYWYH OTOV 0vayvwoTn yLo to EMF JET. Meploootepeg
Aentopépeleg Slvovtal og eEMOUEVN evOTNTA, OTOU Kal e€nyeltal n xprion tou JET yla tnv mapaywyn
TWV UETAUOVTEAWV.

2.2.3 JavaBeans

O yevIKOG opLlopog evog JavaBean eival o €€AG:

«'Eva JavaBean eival évo EMOVa)PNOLULOTOLOULEVO OTOLYXELO oO KWELKOL TO oToio propel va
XELPAYWYELTOL OTITLKA OE £VA KATOOKEUOLOTIKO EPYOAELD. »

Yrnidpyxouv oAAd 16N amo JavaBeans. Autd neptlapPBdavouv JavaBeans mou amoteAouv amAd GUI
(Graphic User Interface) otolyeia, Omwe yLa mapadetypa £vo KOUUTIL. & GANEC TTEPUMTWOELG
Uropouv va amoteAouv e€eAlyéva OMTIKA oTolyela Onwg database viewers. TEAog kamola GAAQ
JavaBeans 6ev €xouv SikLd Touc popdn GUI aAAd pmopouv vo cuvteBoUv OMTIKA e T Xpron
kamolou kataokevaoth (builder tool). 2e autr thv epappoyn aocxolovpaote pe anAd JavaBeans
TIoU 8ev €x0uv ypadLKr AIMELKOVLON KOL YLOL AUTO SV Ba UIMOUE OE ASTITOUEPELEC YL YPOPLKA
oTolyela Kal KaTtaokeuaotEg JavaBeans, aA\a Ba 500sl pla avadopd otn cvotacn evog JavaBean.

Tol TILO GNUAVTIKA XOPAKTNPLOTLKA TIOU TIEPLEXEL £va JavaBean eival éva oUvoAo amd L6LOTNTEG TTou

TO Yapaktnpi{ouv, £éva cUVoAo amo HeBOSouG Mou EMLTPEMOUV AN OTOLXELQ VOl TO KAAEGOUV Kall
£va 6UVOAO Ao YeyovoTa o MUPOSoTEL.
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OL 18LOTNTEC AUTEG lval oTnV ouaoia Ta XapaKTNPLOTIKA Tou JavaBean, ota omola £xouv npocfaon
OAAQ KoppATLa KWSLKA LEoW TwV PeBOdwVY Tou JavaBean. ZuvnBwg €xouv LOLWTLKA EUPEAELA KaL O
Lo opBA¢ TPOMOC enefepyaciag Toug eival HEow TwV HEBOSwWV Tou JavaBean.

OL péBodol elval amAég cuvaptnoelg Tng Java, pe dnuoota epBEAeLa cUVABWG, TTPOKELUEVOU VA TLG
KaAoUV Ao otolxela 1 KoppaTia Kwdika. MNa kaBe 181dtnTa mou opiletal oto JavaBean opilovral
KoL oL avtiotolyeg pebodol getters, setters TN LALOTNTOG AUTAC TTPOKELUEVOU VO UTTOPECOUV VA TNV
enefepyaoToUV GANQ TUAHOTA KWOLKA.

Ta yeyovota eival n pEBodog mou xpnoLomnoleital yla va eL6omoLel £va oToLXELO Ta UTIOAOLTTAL
otolxela g edbapuUoyng yla kamola aAAayn Tou €yLve. ITa mAaiola TnG ebapuroyng autig pébBodot
vlormoinong twv yeyovotwy Sev lval anapaitntol, onote kat Sev Ba avadepbouv nepattépw.

Ta JavaBeans pe ta onoia Ba acxoAnBoupe dev Stadépouv amnd pia KAGon Tng Java oAy, anid
akoAouBouv kamnoleg cuppaocels. Napadeiypata and JavaBeans (avadEpovtal Kot w¢ ovIOTNTEC)
Slvovtal og MOANEG evOTNTEG TOU gyypadou.

2.2.4 Reflection (evbookonnon)

EvSookomnon slval n LkavotnTa eVOg MPOYPALMATOG VA EAEYXEL TOV EQUTO TOU KAL TO AOYLOLKO TOU
niepPaAAov Kal va aAlGleL Tn cupneplpopd Tou avAaAoya e TO AmoTEAECHA Tou eAéyyou. O
Baoikog alyoplBuoc Aettoupylag tng ev6ookOmNong elval KAMWE £TOL:

1. 'EAeyxog mpoypapuartocg yia t Soun kot ta Sedopéva Tou.

2. AqPn anopdoewv avaloya pe TO EUPHOTA TOU EAEYXOU.

3. AMayn ™G cupmnepldopdc, TNG SOUNG 1 Twv SE60UEVWV TOU TTPOYPAUUATOC OVAAOYQ LIE TLG
anodAceLg Tou MAapOnKav.

Mpokelpévou va e€eTAOTEL TO TPOYPAUUA TIPETIEL VAL EXEL L0 AVATIOPAOTACH Tou (510U Tou Tou
gautol. Auti n mAnpodopia ovopdletol HETASESOUEVO. ITOV AVTIKELLEVOOTPAdH KOGUO Ta
METASESOUEVO OPYAVWVOVTOL O QVTLIKELUEVA, T OO0l OVOUA{OUUE LETA-AVTIKE(HEVA. H auTo-
g€€étaon kata t Slapkela Asltoupylag Tou MPoYpAUATOC ovoudleTal evéooKomnaon.

Y€ YEVIKEC YPOUEC UTIAPYOUV TPELG TEXVIKEG LIE TIC OTtoleg pumopel £va APl evdookomnong va
oAAG€eL T oupTepLdOpPA TOU TIPOYPAUUOTOG:
=  AneuBeiog tpononoinon Twv HETA-AVIIKELUEVWV
= Aettoupyleg yla xprion petabeSopévwy (Omwe Suvapikr enikAnon pebodwv)
= Ev800KOTNOoN, KATd TNV omola 0 Kwdikag propsi va pecolaproet os moAG otadila tng
EKTENEGNC TOU TIPOYPAUHOTOG

Av 0 Xpnotng 8ev eival MPOOEKTLKOC Uropel va mpokUPpouv mpoPAnpata ota €n¢ nedia
= Aoddlela
= [loAuTAoKOTNTA KWELKAL
= Anodoon ekTéAeONG

Mo B£pata aodpdaletag n Java sivol oxedlacpévn opOa kot ta APl ev8ookdmnong £Xouv apKeToUG
TEPLOPLOUOUC, £TOL WOTE N AoPAAELD EVOS TIPOYPAMMOTOC VO UTTOPEL va eAeyxBel pe eukohia. H
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TIOAUTIAOKOTNTA KWOLKA artoTeAel TPOPANUA yLa KATIOLOV EpacLteéxvn. NVvwpilovtag nmote va
xpnotuornolnBei evbookomnon kot ote OxL Unopel va amodevyBel axpeiaotog moAUTAOKOC
KWOLKAG. TEAOC N OMOSOTIKAOTNTO EVOC TPOYPAUUATOC £lval BEpa eumelplag Kal OMwWE KAl e ThV
TLOAUTTIAOKOTNTA TOU KWSLKA, owoTn Xpron tou APl kal cwoth ektipunon tng andédoong Katd To
oXe61a0U0 TOU KWOLKO UTTOPEL VO LKOVOTIOLN OEL TLG ATIOUTAOELG ETILOOCEWV.

2.2.5 Generics

Ta generics eMLTPENOUV AdALPETIKOTNTA MAVW OE TUTIOUG. Eva mapddetly o TpoodLoplopoy TUMwyY
Xwplg generics elvat To €€nC:

List mylntList = new LinkedList(); // 1
mylntList.add(new Integer(0)); // 2
Integer x = (Integer) mylintList.iterator().next(); // 3

O MPOoypAPUATLOTAC YVWPLLEL YEVIKA TIOLOL TUTTOL SESOUEVWYV PN OLUOTIOLOUVTAL Yia KABe Soun
Sebopévwy, aAAa eival avaykatia n xprion Kamotwou cast. O petayAwttiotn g e€achaAilel Tnv
emotpodr evog avtikelpévou, aAAd yia va e€aodalloTel n tumtoypadikn achaAela xpeldletal va
cast. AuTO To cast pumopel va Snuloupynoet clyxuon Opwe KabBwg Kot AaBn KaTtd tnv eKTEAECH TOU
T(POYPAUUATOC, AOYO MPOYPAUUUATLOTIKWY opoApdtwy. Ta generics emAUOUV TO TPOBANUA AuTo
Slvovtag tn SuvaTOTNTA OTOV MPOYPUUATLOTH VO SWOEL CUYKEKPLUEVO TUTIO SESOUEVWVY OTLG SOUEC
S6ebopévwy Tou. AuTO MAPOUCLATETAL OTO TTAPAKATW TAPASELY O

List<Integer> mylntList = new LinkedList<Integer>(); // 1’
mylntList.add(new Integer(0)); //2’
Integer x = mylIntList.iterator().next(); // 3’

Me auTh TNV MPOOoEYYLON 0 LETAYAWTTLOTN G Uopel va eAéyEeL TNV 0pBOTNTA TWV TUNMWVY KOTA TO
XPOvo petayAwTttionc. Edw o kwdikag anocadnvilel mwg n Atota mylintList eivat pla Alota pe
Integers. Me cast og avtiBetn nepintwon yivovtat Gavepeg oL OKEYPELG TOU POYPOUHATLOTH OF
OUYKEKPLUEVO onpeio otov Kwdika. To KEpSOG Twv generics ival peyoAUtepn aflomiotia Kot
QAVOYVWOLUOTNTA.

2.2.6 Annotation Processing

AUTA n teEXvoAoyia eMLTPETEL TN SnUloupyia Kot emefepyaocia Kwdika, KaBwg Kal eLoaywyr eAéyyou
obaAUATWY, ELOOTOLNCEWV KAl CNUELWOEWV OTNV epappoyr. AUTO yilvetal Le Ty enefepyacia Twv
annotations mou Bplokovtal og pa edhoppoyh.

MapoAn tnv eveli&ia ou mpoadEépel €vag annotation processor £XeL MEPLOPLOUOUG 0To Pabuod mou
e\éyxeL Tnv Java, adou dev kavel alhayEg otn yAwooo auth Ko’ auth. ZUYKeKpLUEVA TO
annotation processing amoteAel £éva TUAMA TOU HETOYAWTTLOTH TNG Java Kol Sev petofAAeL Tov
Tupnva TNV YAWooog.

Mo CUYKEKPLUEVA O LETAYAWTTLOTAC TNG Java ekTeAEl TA MAPAKATW Bripato:

1. AvdAuon (parse) : StdBacuo tou cuvolou twv *.java apxeiwv mnyaiou kwdika kot
avtiotoixnon tng akohouBia cupBoAwy Tou mpokUTteL o AST-kOUBOUG.
2. Ewoaywyn: eloaywyr cupBOAwy yLo Toug opLopoUc oToV Ttivaka U UBOAWV.
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3. Enegepyacia annotation (process annotation): Av {ntnBei, emefepyaocia twv annotations
TIou €xouv Bpebel oTLC PoVASEG HETAYAWTTLONG.

4. AnoocadpnVviopog: XopaKTnPLOKO TOU GUVTAKTIKOU SEvTpou. AUTO To Bripa meplhappBavel
£MiAucn ovopATwY, EAEyX0 TUTIWV Kal avadimAwaon otabepwv.

5. Pon: ExteAel avaAiuon pong ota SEvTpa TOU TPONYOUHEVOU Bripatoc. Auto neplhapBavel
£heyxo yLa avabEoelg kot epBEAELOL.

6. AmAomnoinon (desugar): Emtaveyypadn tou AST pe OKOTIO TNV OMOUAKPUVGN CUVTAKTLKAG
faxopng.

7. MNapaywyn: mapaywyn Twyv nnyaiwv apxeiwv N twv apxelwv KAACEWV.

H xprijon ou annotation processing Ba yivel Lo KatavonTtr) oto eNOpeVo kedpaalo.

2.3 SsaL

2.3.1 Ewaywyn otig Baoceig Asdopévmv

Mua Baon dedopévwy amotelel pia suAdoyn and oxetilopeva dedopéva , SnAadn yeyovota mou
UITopoUuV va kataypadouv Kol £XouV KAToLa UTTOVOOUEVN onpaocia. H Baon £xel Tig akOAouBeg
L6LOTNTEG.
= AvOTopLoTA KATIOL Artoyn TOU MPAyHOTLKOU KOGLOU, TOV ULKPOKOOWO 1) To Medio
avadopd. Ot alayég oto nedio avadopdc avravakAwvtal otn Bacn SeSopévwy.
= Eival AoyLk@ cUVEKTLIKH cuA oy Sedopévwy, e KATToLa gyyevr onuacio. Mua tuyaia
SlevBétnon Sedopévwy dev eival opBo va avadépetal wg Baon SeSopévwy.
= H oyxeblaon, dSnuLoupyia KoL xprion Tng €XeL CUYKEKPLUEVO okomo. Mpoopiletal yia
OUYKEKPLUEVEG OPASEC XpNoTWV (avaloya pe n Bach mavta) Kal yLo TpoKaBopLoUEVEG
edapuoyEg, yLa TLc onoieg autol oL xproteg evdladépovtal.

2.3.2 I0otnpa Awaxeipiong Baoswv Asdopévwv

‘Eva ZUotnua Alaxeiplong Baoswv Asdopévwy (ZABA) sival pia cuAAoyr] POy PAUUATWY TTOU
ETITPEMOUV OTOUG XPNOTEG Vo SnLloupyolV Kal va cuvtnpouv pia Baon dedopévwy. Elval éva
VEVLKNG XPHoNC cUOTN O AOYLOULKOU TIoU SLeUKOAUVEL TIC SLadIKaoleC OpLOUOU, KATAOKEUNG,
XELPLOPOU Kat Stapolpacpol Baoewv dedopévwy yia Stadopeg epappoyég. O oplopdg
nieplthappavel Tnv mpodlaypadr Twv TUMWY, TWV SOUWV KoL TWV TIEPLOPLOUWY TWV Se50UEVWV TTOU
Ba anobnkeutouv otn Baon. O oplopdg auToC anobnkeletal WG CUVOAO LETASESOUEVWY, LUE TN
pnopdn evog kataAoyou N As€lkol otn Bdon dedopévwy. Kataokeun eivat n Stadkacia
amnoBnkeuong Twv 8Lwv Sedopévwy oe €va Héco amoBnkeuong ou eAEyxeTal amo to IABA. O
XELPLOPOC Lag Baong Sedopévwy mepthapBAvel Aeltoupyieg OMwE UTIOBOAN EpWTNUATWY TIPOG TN
Baon yla avAKTNON CUYKEKPLUEVWY SeSopEVWY, evnEPwan TG BACNC, WOTE VO AVTAVAKAQ TO
HULKPOKOGHO KoL Ttapaywyr avodopwv amno ta dedopéva. TEAOC 0 SLAUOLPACHOC EMLTPETEL OF
TIOAAOUG XPNOTEG KOLL TIPOYPAMUOTA VO £XOUV TAUTOXPOVN TPocTiEAaon oth Baon dedouévwvy.
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‘Eva mpoypappa epappoyng mpoomeAalvel pia Baon dedopévwy otélvovtag oto JABA epwTroeLs I
altnpota ya ta 6edopéva. Mia epwtnon TUTILKA TIPOKAAEL TNV avaktnon twv dedopeévwy. Mia
SocoAnyia pmopet va mpokaAel avayvwaon kat eyypodr dedopévwy otn Baon.

2.3.3 Ixeolako Movtélo Baong Asdopévwv

To oXeoLaKO HOVTEND TiEpLypadeL T Baon Sedopévwy we o cuAoyr amnod ox£oels. H kabe oxéon
UTTOPEL VO AVTLETWTILOTEL WG £vag Ttivakag. Otav pLo oXEoN AVTLUETWTTI(ETOL WC EVOC TILVAKOG
TLLWV, KABE VPO OTOV TIVAKQO TTAPLOTAVEL pLa CUAAOYN aTto TLUEG SeSOUEVWY TIOU
ouoxeTi{ovTal. Z€ AUTO TO LOVTEAO KABE ypappn O €vav TIivaKo TOPLOTAVEL EVAl YEYOVOC TTOU
TUTULKA QVTLOTOLYEL O€ LA OVTOTNTA N Lo CUCXETLON TOU TPAYUOTLKOU KOOUOU. TO OVouQ ToU
TivaKa KoL Twv 0TNAWVY TOU, XpNoLlomoLouvTal BonbnTikd mpoKeLéVou va epunveuBel n onuaocia
TWV TLUWV o€ KAOe ypapun Tou mivaka. Mpodavwg oL TLHES Twv dedopévwy og KABe otiAn eival
Tou (6lou TUTOU. TUTILKA N VPO AEyeTal TAELASQ, N ETUKEDAALSA LOC OTHANG YVWPLOMA KAL O
niivakag oxeon.

TuTukd pia faocn Sedopévwy anoteAeital ano MOAAEG OXETELG KAl OL TIAELASEG TWV CXECEWV AUTWV
oxetilovtal pe SlapopeTIKOUC TPOMOUG. MEVIKA UTIAPXOUV TTOAAOL TIEPLOPLOKOL OTLE TIPAYLATIKEG
TLHEC HLag Kataotaong Baong dedopévwy. OL TIEPLOPLOKOL AUTOL TIPOEPXOVTAL ATIO KAVOVEC TOU
MULKPOKOGOU TIOU TIOPLOTAVEL N fAohn SeSopévwvy.

Ol neploplopol xwpilovtal otig €€N¢ KATNYyopLeG:
= Evdoyeveig oto povtélo dedopévwv
= [eploplopol mou epdavilovral oto oxnua.. Mmopolv va ekbpacToUV AUECA OTA O AT
TOU HovTéAOU Sedopévwy.
= Inuaoctoloyikol meploplopol. Aev Unmopouv va ekPpaotolV AETO OTA OXLOTA TOU
HOVTEAOU SeS0oUEVWYV KaL TPETEL va eTLBANBOUV oo Ta MPOYpAUUATA EPAPLOYWV.

2.3.4 MNpageig Evnpuepwoswv

OLmpdelg Tou oxeotakol Hovtélou Slayxwpilovtal o€ avaKTAOELG KAl EVNUEPWOELS. Baolkn
MEBOSOG yLa TNV EKTEAEDN TWV TIPALEWV £lval HECW pWTHOEWV oth Baon dedopuévwy. O Xpnotng
OXNMOTLEL pLa epwtnon Tou poaodlopilel dedopéva o tov evdladEpouV Kal oxnUaTtilel pla véa
oxéon epapuolovtag oxeolakoU TEAEOTEC VLA TNV AVAKTNON QUTWV TWV SS0UEVWV.

YTdpxouv TPeLG BaoLKEC TTPAEELS YL EVNEPWOELG OTLG OXEOELG: N ELoaywyn, N dtaypadn Kat n
Tpomnonoinon. Me TNV eLoaywyr], ELOAYOUE VEEC TTAELASEG O pLa oxéon. H Staypadn
Xpnotluormoleitat yia Staypadn MAELASWV Kal N EVNUEPWON XPNOLUOTIOLELTOL YLol AT TLLWV OTLG
TAeLaSec. TEAOG UTIAPXEL pLa TTPAEN avaktnong Sedouévwy, n emAoyr, LUe TNV omola emAéyovTal
KoL topouoLalovtal To SeSopéva Tou epwTHato . OmoTte yivetal XpRon TwV EVNUEPWOEWY 1) TNG
grhoyng, ev mpémnel va mopaPLalovtal oL mEPLOPLOUOL.

2.3.5 Ewaywyn SQL

H SQL (Structured Query Language) ival mAnpng yAwooa Bacswv Sedopuévwy. ALaBETeL EVIOAEG yLa
TOV OpLOPO SeSOUEVWY, EPWTHOELG KOl EVNUEPWOELG. Elval Tautoxpova NMwooca Oplopol
Aedopévwy Katl Nwooa Xelplopol AsSopévwy. XpNOLUOTIOLEL TOUG OPOUC TILVOKA, YPOUUA KoL
OTAAN YLa TIG EVVOLEC TNG OXEONG, TNG TIAELASOC KAl TOU YVWPLOUOTOG avTioToLya.
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Ot Baoikoi TumoL dedopévwy Tou eival dtabeoiuol yla ta opiopota mepthapBavouv aplBunTtikoug
TUTIOUG, CUPOAOCELPEC XAPAKTNPWY, OELPEC SuASIKWY aplBUWVY, AOYLKEG TLUEC, NUEPOUNVIEG Kall
wpa.
= OuapBuntikot TOTOL TtEptAapBavouy akepaioug (integer, smallint) kot paypatikolg
aplBuoug (float, real, double)
= Outumnol 6edopévwv CUUBOAOCELPWV XOPAKTAPWY UItopoUV va eival otaBepol peyeboug
(char) i petaBAntol pey£boug (varchar)
= Outumnol Sedopévwy oslpwv dSuadikwv Pndiwv sival eite otabepol pey£boug (bit) eite
petaBAntou (bit varying).
= AOYLKOC TUTIOG SeS0UEVWVY TIEPIANAUPBAVEL TIG KAAOOLKES TIUEG true kal false. AkOpa Adyo tng
TuBavotntag umapéng tng TN Null oto medio n sql meptAapPavel kat tnv T unknown.
= TUnog dedopévwy date €xel SEka BECELG KaL TA OTOLXELA TOU €lval year, month kat day,
ouvnBwg otn popdn yyyy-mm-dd. O tunog Sedopévwy Time TepLléXeL TOUAAXLOTOV 8 BEDELG
ue otolxeia hour, minute kat second, ouvnBwg otn popdn hh:mm:ss.
= TUMOG xpovoorou (timestamp) meplhappavel ta nedia date kal time kabBwg kat £€L BEoeLg
yla KAAoHOTO SEUTEPOAETITOU KOl VAV TIPOALPETLKO TPOaSLOpLoO with time zone
= 'Evag aAAog tuTog Se60UEVWY OXETLKOC e To date, time kal timestamp elval o TUMOG
Sebopévwy Interval. O TUMog autdc mpoaodlopilet éva didotnua (interval), SnAadn pa TN
TIOU UMopel va xpnotpomnolnBel yia tnv avénon A tn pelwon pag amoéAutng TLUNG
nUepounviag, wpag n xpovoonpou. Ta dtaotiuata npoodlopilovral eite wg Slaotruata
gtwv/unvwv (YEAR/MONTH) eite wg Staotripata nuepwv/wpwv(DAY/TIME)
= H popdn twv DATE, TIME, TIMESTAMP pmopouv va BswpnBoulv évag el81KOG TUTIOC
cupBolooslpwy. Emopévwe purmopolv va xpnotpomnolnBouv o cuykpioelg cupBolooslpwy,
adoU petatpanolv o LoodUVAUES CUUBOAOOCELPEG.

2.3.6 Baowég epwtnoelg SQL

H Baolkn evtoAn yla tnv avaktnon dedopévwy otn SQL sival n evtoAr) SELECT.
H Baowkn popodr tng evtoAng SELECT, mou Aéyetal Kal amnetkovion 1 umAok SELECT-FROM-WHERE

€XeLTN popdn:

SELECT <Aloto yVwpLopATwV>
FROM <Alota mvakwv>
WHERE <ouverkeg>

Ot AoyLkol TEAEOTEC GUYKPLONG YLa GUYKPLON TLILWY YVWPLOUATWY KAl yLol ASKTIKOUG TIEPLOPLOUOUG
elvat = ({00), < (UkpOTEPOD), <= (LIKPOTEPO 1) 100), >= (LeyaAUTepO 1) L00) Kat <> (lddopo)

‘Eva epwTna UMOPEL VoL TIEPLEXEL TIEPLOCOTEPEC A0 pia cUVONKEG oL omoleg cuvdéovtal Hetay
TOUG pe Toug AoyikoUg teheotég AND ry/kot OR

H SQL emutpenel ) xprion U0 ) MEPLOCOTEPWVY YVWPLOUATWY e To (810 dvopa, pe Thv polndbeon
OTL avrikouv og SLadopeTIKEG OXEOELG (TivaKec). 2& epimtwon mou £xoupe SLadopeTikd
yvwplopata pe to (6lo dvopa Umopoupe va Ta CUUIEPIAGBOUE OTO (6L0 EpWTNUA UE TNV EEAC
Hopdn:

<mivakag>.<yvwpLopo>
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AnAadn to évopa Tou Tivaka, akoAouBolpevo amnod teAsia, akoAouBolpevn amo To Ovoud Tou
yvwpilopatog.

SELECT <mivakag¢>.<yvwpLopa>, <IivaKoG>.<yvwpLoo>
FROM <mivakag>
WHERE <ouvBrikn> OR/AND <cuvOrkn>

Av 0TO £pWTNHA XPNOLUOTIOLOUVTOL OAa Ta yVwplopata TG oxeong, avti va ypadtouv oAa Simia
ard to Aektiko SELECT umopouUv va avtikataotabouv and to cUpBoio “*”.

210 epwTNHa SeV elval avaykaio va utdpxouv CUVONKEC. Z€ aUTH TNV MEPIMTWON TO AEKTLKO
WHERE napaleinetat. Autég ol U0 Asttoupyieg mapouaotdlovtol LoleEVEG OTO TTAPAKATW
mapadelypa

SELECT *
FROM <mivakag>

Mpokelpévou va anaieipoupe SUTAGTUTIEG TAELASEG XpNOLUOTIOLOUE TO AekTIKO DISTINCT Kot 1o
ouyKekpLéva SELECT DISTINCT. Av BéAou e Tig SUTAGTUTIEG TTAELASEC XPNOLUOTIOLOUE TA AEKTLKA
SELECT ALL. H xprion povo tou AektikoU SELECT eival .oodUvapun tou SELECT ALL.

H SQL untootnpilel mpdagelg cuvoAwv. Yiidpxouv npagelg yia évwon (UNION) Stadopd (EXCEPT) kat
Toun ouvoAwv (INTERSECT).Ol ox€0€LG TTOU TIPOKUTITOUV WG ATOTEAECHO TWV MTPALE WV AUTWV £lval
oUvoAa MAeLadwv. Ot pagelg autég epdavilovial oe oXECELS CUUPBATES WG TIPOG TNV EVWON Kol
nipEmnel va e€aodpalilotel 0TL oL SU0 OXEOELC OTLC OMoieg epapuoleTal N MPAtn €xouv (Sla
yvwplopata kot otL Ta yvwplopata autd epdavilovral kat otig 500 oX£0eLC He TNV (Sla osLpa.

Mta akopa duvatotnta tng SQL sival n Stataén Twv MAELAS WY TIOU TIEPLEXOVTOL OTO ATOTEAECUAL
HLOG EpWTNONG CUUPWVA PE TLG TLHEC EVOC N TIEPLOCOTEPWY YVWPLOUATWY XPNOLUOTIOLWVTAG TO
Aektiko ORDER BY.

lNa tnv Tpomnomnoinon pLag Baong dedopévwy n SQL xpnotpormnolel tpelc evtoleg, Tig INSERT, UPDATE
ko DELETE.

H amAoUotepn evtoAn tng INSERT xpnotuomnoleital yla tnv mpoacdnkn pLog mAeLadag e pia ox£on.
MpémneL va TpoodLopLoTEL TO OVOUA TNG OXEONG KOBWE Kal Lo AloTa TLUWV yia TV TAELASa. OL TIHEG
TPEMEL va TtapatiBevtal pe tnv idla oelpd ou nmpoaodlopilovtal ta yvwplopata Thg oxEong.

INSERT INTO <mivakag>
VALUES <TLUEG YVWPLOUATWV>

Y€ pLot AAAN popdr UmopoUv va 0pLoTOUV Ta YVwplopota mou B£AeL 0 XproTNG VoL CUUMANPWOEL E
TIC aVTLOTOLYEC TLUEC TouG. Ooa yvwpiopata Sev avadepBouv cuprinpwvovtal pe NULL ) pe Tig

TipokoOopLOUEVEG TOUC TLUEC. Mpoooyn Mpénel va 00l 6TouC TEPLOPLOUOUE TWV YVWPLOUATWVY.

INSERT INTO <mivakag> (<yvwplopa>, <yVWpLoPo>... <YVWPLoHo>)
VALUES (<TLHEG YVWPLOUATWV>)
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H evtoAr) DELETE Siaypadel mAeladec anod yia oxéon. Mepléxel pla mpotaocn WHERE opola pe auth
NG evtoAng SELECT. OL mAeLadeg Slaypadovrtal pntd amo evav povo niivaka kabe ¢opd. Avaioya
UE Ttn ouvOnkn tn¢ evtoAng WHERE pmopouUv va Staypadolv kapia, pia ) meplocoTePe MAELASEC
arno ) oxéon. NapaAewpn tng evtoAng WHERE o6nyet otn Staypadr 6Awv Twv MAELGSWVY TNG
ox£one. QotoOo0 n oxéon mMapoéVeL oth Baon SedouEvwy.

DELETE FROM <mivakag>
WHERE <ouvOnkn>

H evtoAr) UPDATE XpnoLUOTOLELTAL YLa TNV EVNUEPWON YVWPLOUATWY OE Ui 1} TIEPLOCOTEPEG
TAELASEC pLag oxéong. Me tnv evtoAr] WHERE eival Suvartr n tpomnonoinon kapiag, piog n Ko
TEPLOOOTEPWV MAELAS WV TawwTtoxpova. H evtoAn SET xpnotpomnoleitat yia tTnv aAAayr Twv TLHWV TwY
YVWPLOUATWV.

UPDATE <mivakag>
SET <yVWPLOUA>=<TLUN>... <YVWPLOUA>=<TLUN>
WHERE <cuverkn>

2.3.7 Zuvévwon Mwvakwv

H €vvola tou mivaka cuvévwong evowpatwOnke otnv SQL WOoTE va ETMUTPETEL OTOUC XPrOTEG val
npoodLopilouv Evav Tivaka oV TIPOKUTITEL ATIO Lo TIPAEN cUVEVWGNG otV Tipotachn FROM piag

£pwTNONC.

SELECT <yvwpiopato>
FROM <mivakag-k> JOIN <mivakac-A> ON <yvwpLopa-K> = <yVWPLoUaA-A>
WHERE <cuverkn>

O npokaBoplopévog TUTIOG CUVEVWONG elval n ecwTteptkn ouvévwon (INNER JOIN), otnv omola pia
TAELASa cUUTIEPLAALBAVETOL OTO TEALKO OTOTEAECO TIOU ETILOTPEDEL TO EPWTNUQA, LOVO Qv
UTTAPXEL HLo IAELAS A TTOU vl TG TOLPLAleL oTnV GAAN oxéon. MNa va e oaviotolv OAeG oL TTAELASES
TPEMEL va Yivel kKamolou tumou e€wteptkr) cuvévwaon (OUTER JOIN). Katnyopieg e€wtepikwy
CUVEVWOEWV glval oL aplotepr] e€wTteplkr ouvévwon (LEFT OUTER JOIN), otnv onola
ocupmneplhapBavovtal OAeg oL MAELASEC TNE OPLOTEPNG OXEONG KAl O0EG MAELASEG TG Se€LAC oXEaNC
£XOUV KOLVO YVWPLOUO UE KATIOLO YVWPLOUA TNG OPLOTEPNC OXEONC, Se€Ld eEWTEPLKI) CUVEVWON
(RIGHT OUTER JOIN), otnv omola mepthapBdavovtal OAeg ol MAeLASeC TG S£€LAC OXETELG KAl OOEC
TIAELASEC TNG OPLOTEPNC EXOUV KOLVO YVWPLOUO e aUTO TNG Se€LAG oxEonG Kal TEAOC TTAN pNG
efwrteplkn ouvévwon (FULL OUTER JOIN), otnv omola reptéxovtol OAeg oL MAELASEC Kal TnG S£€LAg
KOLL TNG QPLOTEPNG OXEONG. € TIEPLITTWON TIOU KATIoLla TTAELAS A TNG ULOG OXEoNG eV AVTLOTOLXEL o€
karola mAelada tng Sevtepng oxéong, maipvel tnv tip) NULL ota avtiotola yvwpiopota. TEAoG To
Aektikd CROSS JOIN Snutoupyel éva kapteolavo yWOUEVO PETAED TWV OXECEWV.

Akopo eivat Suvatr n CUVEVWON TEPLOCOTEPWV aTto §U0 OXECEWV. AUTO ETILTUYXAVETOAL UE

51060 LKEC PWALOOUEVEG OUVEVWOELC. Y€ TETOLEG TIEPLTTWOELC TTPETEL va 600¢el LSLaitepn mpoooxn
otn LEBobdo cuvévwong, KaBwg KAKOC XELPLOUOC Urmopel var 08nynoeL o€ oAU peydho Oyko
Sebopévwv.
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T€AoG, MPOKELPEVOU va XpnaotpomnolnBolv yvwpilopata oo SladopeTIKEG OXETELS e (610 Ovoua,
elval duvato va petovopaoTolV auTd Ta YWWPLoUaTa 0To epwTnpa. AUTo yiveTal e Tnv evtoAn AS.
EkTOg amo yvwplopata ival Suvatn Kol n petovopaoia mvakwy. H petovopacia auty ev aAalel
TO OVOUQ TOU YVWPLoUATOC ) TNG 0X£0oNnG otn Baon aAld oto epwtnua. Mpaktikad Sivetal va
Peudwvupo otn oxéaon ) oTo YVWPLoUa

SELECT <yvwplopa> AS <peudwvupo>
FROM <mivako> AS <{peuSwvupuo>
WHERE <ouvOnkn>

Y€ aUTO To onpeio ohokAnpwvetal To deUTtepo KePaharo. MAEoV 0 avayvwoTng EXeL pia Baotkn WOEa
yla to w¢ Aettoupyoulv oL tapoxol ORM AELTOUPYLKOTNTAC, APKETEG TEXVOAOYLEC TNG java Kol aAEG
YAWOOEC MAVW OTLG OXEOLAKEG BAoelg SeSopévwy Kat tnv SQL. 2to enopevo kepaialo Oa
TIAPOUCLAOTEL N APYLTEKTOVLKH TNG EDOPUOYA S KABWE KAl TOV TPOTO Tou cuvdualovtal ot
TIAPATIAVW TEXVOAOYLEG.
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KEDAAAIO 3

ApPXLTEKTOVLIKA

Y€ QUTA TNV EVOTNTO TAPOUCLATETAL N APXLITEKTOVLKA TNG EPapUoynG. ApXLKA eEETATETOL TO LOVTEAO
™c SQL kat ta dtadopa apxeia mou ¥pNOLLOMOLOUVTAL YLO TNV UTTOOTAPLEN TOU HOVTEAOU aUTOU.
3TN ouvEyela mapouataletal n por TG Aettoupyiag tou Kwdika kal ta Stadopa oTadla amno ta
omola MPEMEL va EPACEL KATIOLA EPAPRLOYT TIOU XPNOLUOTOLEL AuTH TNV enéktach. TEhog Sivovtal
oL KWOLKEG TIOU €x0ouV YpadTel yla va €xeL 0 avayvwotng tn duvatotnta va eEETACEL TTLO AVAAUTIKA
TNV KABe KAAQON TOU LOVTEAOU KOl TwV BondnTtikwv apyeiwv.

3.1 YMAomoinon
3.1.1 Movtélo SQL

3.1.1.1 Field
OpLopdg : Field<T, Tablelnstance extends Table>

Nepwypadn: Avtiotolel oe éva medio tou mivaka. To generic T avtlotolyel oTov TUTO Tou mediou, oTo omolo
avadépetal. To generic Tablelnstance avtiotolyel otov mivaka, otov omolo Bploketal To Medio.

MetaBAntég
Public

* -
Private
* -
Protected
e alias
o Ta Yeudbwvupo tou nediou
o fieldName
o To mpayuatikd ovopa tou rediou
ZUVapPTHOELS
Constructor
e Fieldimpl()
o Am\&cg constructor tou mebiou
Public
o getAlias()
o getter tn¢ petaPAnTAC alias
o setAlias(String)
o setter tng petoPAntng alias
e getFieldName()
o getter Tng petaPAntng fieldName
e setFieldName(String)
o setter tng petapAntng fieldName
Private
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Protected

3.1.1.2 QueryGET
Oplopdg : QueryGET<Tablelnstance extends Table>

Nepypadn: Auto To aVTLKELUEVO avTLoToLKEL Og pLa evtoAr tumou SELECT.

MetaBAntéc
Public:
° -
Private:
e joinsOfTables:
o  Amelkoviovtal oL CUOXETIOELG METAED TUVAKWY CUVOESEUEVWV LECW jOins.
e resultMap:
o MivoKog KATAKEPUATIOUOU, OTOV OTIOLO OTOV OTI0L0 AmoBNKEVETAL TO TEAKO AMOTEAECUAL

Protected:

o filter: Avtikeipevo tunou Filters<Tablelnstance>, oto onolo amoBnkevovtal Ta
diktpa mou edapudlou e MAVW OTO EPWTNHA

e join: Alota tunou JOIN<Tableinstance,?,?>. AnoBnkevovtat ta JOIN mou
OVTLOTOLYOUV OE QUTO ToV Ttivaka

e rootAlias: String, oto omoio anoBnkevetal To PEUSWVUHO TOU TIivaKa

e rootlInstance: String, oto omoio anoBnkeVEeTaL N KAQON TOU Ttivaka

e rootTable: String, oto omolo anoBnKeVETAL TO PAYUOTIKO OVOLA TOU TiivaKa

e selectedFields: Alota tumou Field otnv omola anoBnkevovtatl Ta nedia Tou mivaka
TOU TIPEMEL VA eTLoTpadoUV amo To EpWTNHA.

e union: Alota and avtikeipeva tunou QueryGET. Avtiotolyouv oe Stadoyika select
Mavw oTo epwTnUa.

ZUVapTHOELS
Constructors:

e QueryGETImpl() : AAG¢ constructor. Xprion Tou 6€ cuviotatoat

e QueryGETImpl(Class<Tablelnstance> tablelnstance) : Constructor. Aéxetal wg Oplopa Pl KAaon
TIOU OVTLOTOLXEL oTOV Tivaka ekdpaopévo
og popdn OVTIKELUEVOU.

Public:
e generate(Class<?>) : Katookeun Tou EpwTAUATOG, amootoAr oth Baon kal enefepyooia
anoteAeopdtwy. Emotédel pia Alota ano avtikeipeva tumou clazz
o getFilter(): getter ¢ petafAntn¢ Filter
e  setFilter(EList<Filters>): setter tng petaPAntng Filter
e getloin(): getter ¢ petaBAntrc Join
e getRootAlias(): getter ¢ petaBAntrc rootAlias
e setRootAlias(String): setter tng petaPAntig rootAlias
e getRootTable(): getter ¢ petafAntn¢ rootTable
e getSelectedFields(): getter ¢ petaPAntr¢ seletedFields
e getUnion(): getter ¢ petaBAnTrc union
Private:
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e generateKey(ResultSet, JOIN<?,?,?>,String):
o Kartaokeun kAeldLou yia tn petaBAntn ResultMap

e joinFieldUnwrap(StringBuffer, JOIN<?,?,?>)
o Ewaywyn twv nedlwv evog Joined mivaka oto TEALKO EpwTnUA

e joinTableUnwrap(StringBuffer, JOIN<?,?,?>)
o Elwoaywyn twv joined Mvakwv 0TO EpWTNUA

e resolveFilter(StringBuffer, Filters<?>,String)
o Ewoaywyn evog didtpou oto epwtnua

e resolveloin(Class<?>,JOIN<?,?,?> ResultSet,Map<String,List<JOIN<?,?,?>>>)
o EpBabuvon ot éva ecwteptko JOIN

e createObject(Class<?>,ResultSet, JOIN<?,?,?>)
o Anuoupyla TEALKOU aVTIKELWEVOU TTivaKa

e Combine(Class<?>,String,Map<String,List<JOIN<?,?,?>>> JOIN<?,?,?>,Resultset)
O  ZUVEVWON CUCYETIOUEVWY AVTLKELUEVWV

Protected:

3.1.1.3 JOIN
Oploudc: JOIN<InitialTable extends Table, JoinedTable extends Table, Type>

Nepwypadr: e auto To avtikeipevo amobnkeletal mMAnpodopia yla évav cuvdedepévo mivaka
MpEmeL va 0pLOTOUV 0 aPXLKOG TIVAKAG, O TILVOKAC TIOU CUVOEETAL E TOV OPXLKO KOl
o Tumo¢ Tou nediou mAvw otov omnolo yivetal n ouvdeon.

MetaBAntég
Public

* -
Private
e resultMap
o [MivoKog KATaKEPUATIOUOU, OTOV OMoilo amoBnkeUovtal Ta evOLAUESA AMOTEAECHATA VLA T
joins
Protected
e initialAlias
o Weudwvupo apyLkou mivaka
e initialTable
o MNpayuotikd ovoua apxLlkou mivaka

e joinedAlias

o Weubwvupo ocuvbebepévou mivaka
e joinedTable

o MNpaypotikd ovopa cuvdeSeUévou TivoKa
e joinMore

o Aiota pe emumAéov JOIN avtikeipeva. O joinedTable og autd ta JOIN Bewpeitat initialTable
e onFieldlnitial

o Tonebio Tou apylkoU Tivaka mavw oto omoio Ba yivel To join
e onFieldJoined

o To mebio tou ouvdedepévou mivaka Mavw oTo onoio Ba yivel To join
e joinedTableFields

Yeh. 55



o Ta emuthéov nedia mou Ba UIMOUV OTO EPWTNHA KAl avrkouv otov joinedTable

ZuVapPTHOELG
Constructor

e JOINImpl()
o AmA&¢ constructor tou avtikelpévou JOIN. Ag cuviotatal n xprion autou Tou constructor
e JOINImpl(Class<InitialTable>,Class<JoinedTable>)

o ZUvBetog constructor Tou aviikelpévou JOIN. AéxeTal TG KAAOELG TWV TIVAKWVY Kal
apxLkormolel ta nedia initialTable, joinedTable kat resultMap. To avtikeipevo npémeL va
opXLKOTIOLE(TAL e auTdV Tov constructor

Public
e getlnitialAlias()
o getter Tou mebiov initialAlias
e setlnitialAlias()
o setter tou nebiovu initialAlias
e getlnitialTable()
o getter Tou mebiov initialTable. Aev untdpyxel setter yia auto to nedio. Aev pémel va divetal
n duvatotnTa oTov Xprotn va aAAALEL TO TTPAYUATIKO OVOUA eVOG THvaKa
e getJoinedAlias()
o getter Tou meblou joinedAlias
e setJoinedAlias()
o setter tou mediou joinedAlias
e getloinedTable

o getter Tou mebiou joinedTable. Aev untdpyel setter yla autd to nedio. Aev mpémel va Sivetat

n duvatotnTa oTov Xproth va aAATEL TO TPAYUATIKO Ovopa evog Tiivaka
e getloinedTableFields()

o getter Tn¢ Alotac joinedTableFields. O xpriotng Unopet va elodyel otolxeia otn Alota

XpNnoLpomnolwvtag ueBdSoug Tou avtikelpévou List adoul xpnoluomnoLrosL tov getter
e getloinMore()

o getter tng Alotac joinMore. O xprotnG UMopEel va eLoAyeL otolxeia otn Alota

XpnoLuomnolwvtog ueBdSoug Tou avtikelpévou List adoul xpnoluomnolrosL tov getter

e getOnFieldlnitial()

o getter Tou mebiou Tou apxkoU Tivaka mMAvw oTo omoio Ba yivel To join
e setOnFieldlInitial()

o setter tou mediou tou apyLkoU Ttivaka mavw otov ormoio Ba yivel To Join
e getOnFieldJoined()

o getter Tou mebilou Tou cuvdedepévou Tivaka mavw oto ormoio Ba yivel To join
e setOnFieldJoined()

o setter tou mediou tou cuvdedepévou Tivaka mAvw oto omoio Ba yivel To join
e getResultMap

o getter Tou resultMap
e setResultMap

o setter tou resultMap

Private

Y -
Protected
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3.1.1.4 Filters
Oplopdc: Filters<Tablelnstance extends Table>

Nepwypadn AuUTO To avtikeipevo avtiotolyel oe éva diktpo tumou WHERE. Elodyetal o€ éva
avtikeipevo QueryGET. Eivat duvatn n eloaywyr moAamAwy ¢iAtpwv

MetaBAntég
Public
° -
Private
e andFilter
O  QVTKElPevo TUToU Filter<?>. mepléxel éva GiATpo TOU CUVEEETAL UE TO IPONYOULEVO TOU E

Aoyikd AND
e  orFilter
O  QVTlKelpevo TUmou Filter<?>. mepléxel éva piAtpo ou oUVEEETAL UE TO TPONYOUEVO TOU e
Aoyikd OR

e chainedFilters
o Aiota turnou NaryNode. Xpnotuomnoteitat yta tnv anobrikeuon Stadoxikwv GiAtpwv mou
£XOUV WG TTATEPA TO TPEXWV QVTIKELUEVO Filter
Protected
e  Condition
o  Avtikeipevo tomou condition. H ouvBrkn mou ekdpdlel autod To aviikeipevo Filter
e fromJOIN
o Avtikeipevo tomou JOIN<?,Tablelnstance, ?>. Mepléxet Ta otolkeia tou joined mivoko rou
XPNOLULOTIOLELTAL.

ZUVapPTHOELS
Constructor

e  Filtersimpl()
o AmAO¢ constructor. Ae cuviotatal n xprion tou. Av xpnotuonotnBel autog o constructor Ta
uTtolouma Sedopéva mpemnel va elcayBolv Ue To XEpL
e  Filtersimpl(Field<?,?>, Operators, Object, JOIN<?,Tablelnstance,?>)
o Kataokeudlel éva avtikeipevo tomou Filters, pe OAa ta Sedopéva mou xpetdletal. Av n
petaPBAntn JOIN eival null Bewpeital wg mivakog autog ou xel elcoyBel oto queryGET
Public
e and(Filters<?>)
o mpooBitel éva avtikeipevo NaryNode otn Alota chainedFilters. ©¢tel to nedio bl tou
NaryNode o AND
e or(Filters<?>)
o TmpooBitel éva avtikeipevo NaryNode otn Alota chainedFilters. ©¢tel to nedio bl tou
NaryNode o€ OR
e getAndFilter()
o getter tn¢ petaPAntng andFilter
e getOrFilter()
o getter tng petaPAntng orFilter
e getChainedFilters()
o getter tng petaPAntng chainedFilters
e getFromJOIN()
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o getter g petaPAntig fromJOIN
e setFromJOIN(JOIN<?,TableInstance,?>)
o setter tng petaPAntrg fromJOIN
e getCondition()
o getter tng petaPAntng condition
e setCondition(Condition<?,Tablelnstance>)
o setter tng petaPAntng condition
Private
° -

Protected

3.1.1.5 Condition
Oplopdg: Condition<T extends JavaObject, Tablelnstance extends Table>

Nepypadn : Auto To avTiKeievo amoteAel T ouvOrkn evog ditpou

MetaBAntég
Public

o -
Private

o -
Protected

o field

o Nedlo tunou Field<T,Tablelnstance>. To nebdio mavw oto omnoio epapuoletal n cuverkn

e  operator
o Neblo tunou Operators. O TEAEOTHG TTOU XPNOLLLOTIOLELTAL
e other
o Nebdilo tonmou T. H tun tou field.
ZUVapPTHOELS
Constructor
e  Conditionimpl()
o AmAGC constructor yla auTo TO AVTIKELUEVO
Public
e getField()
o getter Tou nebiovu field
e setField(Field<T,Tablelnstance>)
o setter tou nediou field
e getOperator()
o getter Tou meblou operator
e setOperator(Operators)
o setter tou nebiou operator
e getOther()
o getter Tou mebiouv other
e setOther(T)
o setter Tou nebiou other
Private
* -

Protected
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3.1.1.6 Table
Oplopdc: Table

Nepwpadr:  Bonbntikd avtikeipevo. EmMéktaon evog avtikelpévou miivaka. H epapuoyn
XPNOLUOTIOLEL
To Table mpokelpévou va avayvwpilel To AVTLIKELUEVA TTOU UMOpPEL va
XPNOLLOTIOL OEL.
Enektelvel To generic tumou Tablelnstance katd kUpLo Adyo yia va e€acdaAiosl To
typesafety twv dedopévwv Tou xprotn.

MetaBAntéc
Public
* -
Private
* -
Protected
e  tableEntity
o MetaBAntn tunou Class. Avtilotolyel otnv KAAoN TOU QVTIKELMEVOU eVOC Tiivaka
e tableName
o MetaBAntn tumou String. AvtiloTolyel oto dvopa Tou Ttivaka

ZUVapTHOELS

Constructor
e Tablelmpl()
o AmAGg constructor Tou aVTIKELLEVOU
Public

e getTableEntity()

o getter tng petaPAnTAG tableEntity
e setTableEntity(Class)

o setter tng petoPAntrg tableEntity
e getTableName()

o getter tng petaPAnTng tableName
e setTableName(String)

o setter Tng petaPAntrg tableName

Private

* -

Protected

3.1.1.7 Bol
Oplopog: Bol

Nepypadn: Aviikeievo mou Tepléxel enumerations. Xpnollonoleital yia va ipoodioploet av dUo Sladoxikd
diktpa cuvbovtal pe AND rj OR

MetaBAntég
Public
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* -
Private
e literal
® name
e value
Protected

ZUVOPTAOELG
Constructor
° -
Public
e get(int)
o emotpédel Tov KATAAANAO operator avaAoya e To value
e get(String)
o emnotpédel Tov KATAAANAO operator avaAoya e To String
e getByName(String)
o emnotpédel Tov KATAAANAO operator avaAoyad [E TO name
e getliteral()
o getter yia to literal
e getName()
o getter y.a to name
e getValue()
o getter ywa to value
Private
* -

Protected

3.1.1.8 NaryNode
Opopdc: NaryNode

Nepypadn): Avtikeipevo mou mepLéxel Eva avtikeipevo Filter kat éva avtikeipevo bol. BonBdel otnv
vAomoinon moAamAwv Stadoxikwy diktpwy

MetaBAntég
Public

* -
Private
* -
Protected
e bl
o petaPAntn tumou bol. KaBopilel av to piAtpo cuvSEsTal e TO TPONYOU LEVO TOU HECW
AND 1 OR teleoth
e value
o petafAnt tumou Filters<?>. mepléxel Ta oToLXEla TOU diAtpou

ZUVapPTHOELS
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Constructor
e NaryNodelmpl()
o AmAdcg constructor. Kavel Instantiate éva avtikeipevo tumou NaryNode

Public
e getBI()
o getter tng petaPAnTig bl
e setBl(bol)

o setter NG petaBANTAG bl
e getValue()
o getter TnG petaPAnTAG value
o setValue(Filters<?>)
o setter NG ueTaPANTAG value
Private
* -
Protected

Seh.
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AINANQMATIKH EPTAZIA ANYDOANTAKHZ IAZQN

3.1.1.9 UML diaypappoa

OL moparmdvw KAAOELC KAL O CUCXETIOMOC HETOED TOUG TiEpLypAdovTal LECW TOU SLOYPAUUATOC
UML nou Sivetal mapakdtw:

JOIN<InitialTable extends Table, JoinedTable » Table
extends Table, Type>> Operators Ordering bol 3
-resultMap +0 = EQUALS 40 = ASC [+0 = AND letableName
Hinitial Table +1=NOT_EQUAL +1 = DESC [f1=0R getT: 0
HinitialAlias +2 =GR e
ioinedTable b +setTableEntity{Class){)
ioinedalias 14 = GRE petTableName(}()
ol & +setTableName(String)()
[#joinMore +5 = LSE
HonFieldinitial [+6 = BETWEEN
HonFieldioined [+7 = LIKE
#joinedTableFields +8 =IN
[+OINImpl()(} 1

+]0INImpl{Class<Initial Table>,Class<JoinedTable>)()

[+getinitialAlias(){)
+setinitialAlisa(String)() -fromIOIN
+getinitialTable{)()
[+getioinedAlias()} Condition(T extends JavaObject, ds Table)
+setioinedAlias(String)() [ufield
+getioinedTable()() - [Hoperator
+getloinedTableFields(){) Hother
+getioinMare()() s
b I
[+getOnFieldinitial(){) JoinMore fE;TSZ?(;“pIU
+setOnFieldinitial()()
 getonFieldjoined)() :;gg:l:r(:tl:lr(:)<”T,Tablelns!ance>)() 1
5 :
::;‘R):s:::]d::;?lt;m ) 1 +setOperator(Operators)()
+getOtheri)() -condition
+setResultMap()() +setOther{T){) 1
-join 0.* 1 B 1 =
£ 8 Filters<Tableinstance extends Table>
c
3 =] -andFilter
2 & 1 -orfilter
18 15 @ chainedrilters
Hcondition
«implementation class» HiremlOIN
Field<T,Tablelnstance extends Table> filter #iltersimpl{)()
alas - String +filtersimpl{Field<?,?>,Operators,Object JOIN<?, TableInstance, ?>){)
-ﬂeldr;ame : String rendiFiiars<hi)
= . 0..1 +or<Filters<?>>{)
Fieldimpl{)() +getAndFilter()(}
+getAlias()() +getOrFilter()()
+setAlias(Stringl{) sgetChainedFilters()()
+getFieldName(){) : +getFromIOIN(){)
#setFieldName(String)() +setFromIOIN(IOIN<?, Tablelnstance, 2>)()
+getCondition(}()
“selectedFields [ 0. +setCondition{Condition<?,Table e3)()
1 1 1 ~value 1

«implementation classo
QueryGET<Tablelnstance extends Table>

-joinsOfTables

-JresuilMap NaryNode 0%

ffilter : Filters<Tablelnstance extends Table> fibl

[#join : JOIN<InitialTable extends Table, JoinedTable extends Table, Type>> [fvalue —chainedFi
[frootAlias : String #NaryNodelimpl{)() s
liiroatinstance +getBl{)()

léraotTable : String +setBl(bol)()

lselectedrields : Field<T,Tableinstance extends Table> +getValue()()

[funion : QueryGET<Tablelnstance extends Table> +setValue(Filters<?){)

+QueryGETImpl()

+QueryGETImpl(Class<Tablenstance>)(}
[rgenerate(Class<?>)()

tegetFiiter{i()

+setFilten{EList<Filters>)(]

rgetloin(){)

+getRoatAlias(){)
l+setRootAlias(String)()

l+getRoat Tablet)()

+getSelectedFields()()

+getUnion()

|-generateKey()

LjoinFieldUnwrap{)

-resolvefilter() 1
-resolveloin{)
|-createObject()
l-combine()

-union 0.*

Figure 15: UML Diagram of SQL Model
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3.1.2 BonOntka Apxeia

3.1.2.1 InitializeMetaData

Nepypadr: AuTto To apxelo XpNOLUOTIOLELTAL YLO TNV APXLKOTIOLNON TWV KETA-0ES0UEVWY TTIOU
uTtapyouv otnv epappoyn. Fivetal xprion tng pebodou initializeFromPackage(String
scannedPackage).

Mé£6o6oL

Public
e initializeFromPackage(String)
o Apxwomnoinon 6edouévwy nou Bplokovtal péca oto package pe ovopa String.
Private
e find(File, String)
EUpeon OAwvV Twv KAACEWV TTOU TIEPLEXOVTOL OTO OVOTIATL String kat To apxeio File

3.1.3 Efwtepka apxeia

MPOKELUEVOU VO UTIOPETEL N EMEKTALON VA XPNOLULOTIOL 0L annotation processing xpelaetal pia
e€wteptkn BLPALOONRKN N omola MePLEXEL TOV KWOLKA TTIOU EKTEAELTAL KATA TN SLAPKELD TNC
HeTayAwTTIoNG. AUTOC 0 Kwdikag Pploketal oto jar sglProcessor (sqlModelAnnotation).

sqlModelAnnotation
src
gencode.Tables.Annotation
MetaSource.java
Tables.Annotation
AnnotationProcessor.java
GenerateMetaData.java
InitMetaData.java
MetaStorage.java
JRE System Library
META-INF
Services
javax.annotation.processing.Processor
templates
metagen.javajet

Mapamndvw nmopouclaletal n Soun tou sqlProcessor.

To MetaSource dnuloupyeital autopata ano to emf-jet kol xpnoLuonoLeital yia tnv dnuoupyia
TWV peTodeSOUEVWY TWV OVTOTATWVY TOu Xprnoth. To AnnotationProcessor eival To apyeio mou
XPNOLUOTIOLELTOL OO TOV PETAYAWTTLOTH) TIPOKELUEVOU VA ETTEEEPYAOTEL TLG OVTOTNTEG KOL HECW
OUTWV Kal Tou MetaSource mtapadyel ta petadedopéva. Ta GenerateMetadata kot InitMetaData
elval adela Annotations kot xpnotgomnotolvtal yla va urtodeiouv moleg ovtotntes Ba
enefepyactouv amno ti¢ pebddoug Twv kKAdoswy InitializeMetaData kat AnnotationProcessor.

TéAog n kAdon MetaStorage sival éva Javabean mou mepléxel mMAnpodopieg TwWv OVTOTATWY yLO. TN
Snuloupyia Twv petadedopévwy.
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3.1.3.1 AnnotationProcessor

Nepypadn: KAdon mou mepLEXel eVTOAEG yia Snpoupyia HETASESOUEVWY KATA TO KTIOLUO TNG
ebappoyng

MetaBAntég
Public

° -
Private

o filer

o MetaPAntr tumou filer. Xpnoiomnoteital amnod to annotation Processing MNa dnutoupyia
KOLVOU pYyLWV apXELWwV

Protected

ZuvapTNoELg
Constructor
* -
Public
e Init(ProcessingEnvironment)
o Zuvaptnon apylkomoinong. KaAeital katd tn Sldpkela tou annotation Processing kat o€
QUTH TN ouvapTtnon yivetal apyikomoinon ¢ uetaBAntrg Filer
e Process(Set, RoundEnvironment)
o Kaleltal kata tn ldpkela tou annotation Processing kot avaAappavel tnv enefepyaoia
TWV OVTOTATWY Kal TN Snuioupylag Twv HetadeSouévwy
Private
e primitiveToObjectConverter(String)
o Naipvel éva String e To Gvopa KATIOLOU TTPWTOYOVoU TUTIou (int, char kAm) emotpédel éva
String pe to avtiotolyo avtikeipevo (java.lang.Integer, java.lang.Character kAm)
Protected

3.1.3.2 MetaStorage
Nepwypadn: KAaon otnv onola anoBnkevovtal MANPodopLEG YL TLG OVTOTNTEG.

MetaBAntég
Public

* -
Private
e className
o MetaBAntn tumou String. MepLéXEL TO GVOUQ TNE OVTOTNTAC IoU emetepyaleTol
e metaClassName
o MetaBAnth tumou String. MepLéXeL To Gvopa TG KAAONG Twv petadedopévwy mou Ba
SnuoupynBouyv yla tnv ovtdtnta pe className
e fieldMapping
o Xdptng tumou <String, String>.mepLéxel Ta media tng ovrotntag className. To KA£LSL givat
To Gvopa Tou mediou Kat N tur eivat o TuTog Tou nediou.
Protected

ZUVapPTHOELS
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Constructor
e MetaStorage. AmAdG constructor Mou apyKomoLel TG PetaPANTES.
Public
e getClassName()
o getter Tng petaPAnTAG className
e setClassName(String)
o setter tng petaPAntng className
e getFieldMapping()
o getter tng petaPAntnig fieldMapping
e setFieldMapping(Map<String,String>)
o setter tng petaPAntig fieldMapping
e getMetaClassName()
o getter tng petaPAntng metaClassName
o setMetaClassName(String)
o setter Tng petaPAntric metaClassName
Private
* -

Protected

3.2 Awdikaoia Asttovpyiag

3.2.1 Oplopog MNvakwv

Ol mivakeg pEMEeL val 0ploToUV amo Tov Xprotn, avaloya e Th Bacn dedouévwy mou
xpnotuoroletl. Evag niivakog £xet tn popdn evog POJO (Plain Old Java Object). H xprion twv
JavaBeans 1 twv Entities (og mepintwon mou o xpriotng xpnotuomnolet JPA) eival n o ouvnéng
UEBOSOG yLa avTLoToiXNon €VOG TMIVOKA [LE KATIOLO OVTLKE(EVO o Java.

H enéktaon Asttoupyet aveédptnta amno aAla frameworks (6nwg to Hibernate), e anotéAsopa va
Umopet va xpnotpormnolnBei oe cuvduaopo pe autd. Eite 600l éva anAd JavaBean site kamolo
Entity (To omolo otnv oucia eival JavaBean pe peyalutepn AsltoupylkotnTa), Umopel pe eAdyLoteg
TpomonolnoeLg oto JavaBean va xpnolponolnBel amo tov Xpriotn auth 5w n EMEKTAON, XWPLE va
BuoLAOTEL N AELTOUPYIKOTNTA TTOU TIPOCPEPOUV GAAEG EMEKTAOELS OTIWG To JPA Kal to Hibernate.

2Tn CUVEXELA TTAPOUCLAlETaL £va TTapadelypa evog JavaBean mou XpnoLomoLel évag xprnotng:

package sqlmodel_v2.entitiesTest;

import java.io.Serializable;

import Tables.Annotation.GenerateMetadata;
import java.util.List;

@GenerateMetadata
public class Person implements Serializable {
private static final long serialVersionUID = 1L;
private int id;
private String name;
private List<Hobby> hobbies;
private int hobby_id;
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public Person() {

}

public int getHobby_id() {
return hobby_id;

}

public void setHobby_id(int hobby _id) {
this.hobby_id = hobby _id;

}

public int getld() {
return this.id;

}

public void setld(int id) {
this.id = id;

}

public String getName() {
return this.name;

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

}
public List<Hobby> getHobbies() {
return this.hobbies;

}
public void setHobbies(List<Hobby> hobbies) {
this.hobbies = hobbies;

}

public Hobby addHobby(Hobby hobby) {
getHobbies().add(hobby);
hobby.setPerson(this);
return hobby;

}
public Hobby removeHobby(Hobby hobby) {

getHobbies().remove(hobby);
hobby.setPerson(null);
return hobby;

H kAdon Person

Onw¢ mapatnpol e OTO MAPATIAVW TIAPASELYUO £XOULE TECOEPELG private petaPAntég (e€atpolpe
To private static final long serialVersionUID = 1L;). Autég oL petaBAntég eival ta oplopata. Ma
KABe Oplopa €XOUpE TOUC avtioTolyoug getters kol setters. H puéBodog Person()eival o constructor
Tou JavaBean kol xpnollonoleital otn Snuoupylo evog avtikeLWEVOU TNG KAAonG Person.

Mpokelpévou n edappoyn aUTH va avayvwpioel tnv KAdon Person (ko omoladnmote GAAn kKAdon)
Xpnotuornoleital to annotation @GenerateMetadata.

AuTtnA n KAdon avtioTtolel MARpwWCE os évav mivaka otn Bdaon mou Aéyetal Person Kal mio
OUYKEKPLUEVA OE PLa YPOUUA Tou Tiivaka autou. Ta redia Tou mivaka autol eival otnv

POy HATIKOTNTA Tpia, To id, name kat hobby_id. H petaBAnth serialVersionUID ayvoeital yia thv
wpa. TEAog £xou e pLo Alota
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private List<Hobby> hobbies. H Alota autr avtutpoownevel pa avadopd o évav dAlov mivaka,
OTh GUYKEKPLUEVN TIEpITWaon o€ €vav Ttivaka mou ovoudletal Hobby. To mpaypotikd nedio mou
BA£meL kamolog otn Baocn eivat to hobby id. Eddoov o xpriotng BeAnost pali pe pa eyypadn
Person va AaBel kat ta hobbies tn¢ eyypadng meptpévet pa Alota and avtikeipeva tumou Hobby.
Tn petapAnti hobby_id t xpelaletal n edappoyn yla TNV KOTOLOKEUT) TOU EPWTHUOTOC.

Katt moAU onpavtiko mou TpENeL va avadepBbel lval otL To Gvopa tn¢ kKAdong (Person oto
TAPASELYUA AUTO) TIPETIEL VO AVTLOTOLXEL OTO OGVop TOU avtiotolyou mivaka otn Baon. Opoiwg ta
ovoparta twv petapAntwy (id, name, hobby_id £€xouv To (610 6vopa pe Ta avtiotolyo media mou
niivaka Person)

3.2.2 Anpwoupyia Metadedopévwv

Ta petadedopéva anoteAolv mAnpodopia kal Sedopéva mou XPeLAlETAL I EMEKTAON TIPOKELUEVOU
va AeLToupynoeL cwotd. TuvnBwc mapdyovial Suvapka avaAoya pe Ta SeSopéva Tou EXEL ELOAYEL
0 XPNOTNC, XWPLG EMUTAEOV TIPOYPAUUATLOTIKY EMLBAPUVON ATIO TN HEPLA TOU.

H dnuoupyla Twv petadedopévwy yivetal katd tn Stdpkela tou otnotpatog (build) puag
edapuoyng. H eméktaon nou avantuoostal edw Xpeldletol LeTASESOUEVA TTIOU TAPAYOVTAL ATIO TIG
KAQOELG TILVAKWY TIOU €XEL SNLOUPYNTEL 0 XPrOTNG oTNV £Pappoyr] Tou. AUTEC Ol KAAOELG TIPETEL val
€xouv onpavOel pe to annotation @GenerateMetadata onwg e€nyndnke otnv mponyouLevn
gvotnta. H dnuioupyia twv petadedopévwy Baoiletal otnv tkavotnta tou eclipse va Kavel
enefepyaoia Twv annotations (annotation processing).

Neplypadn KWK

Ze auth TNV mapdypado Ba avaluBel o KwdIKAG TTOU CUUUETEXEL OTO annotation Processing. O
OKOTOC QUTNG TNG enegepyaotiag eival n Snuioupyia Twv petadedopévwy. Onwg etmwOnke
TIAPATIAVW, O XPHOTNG TIPETEL VO OploEL OTLG KAAOELG-TIiVAKEG To annotation @GenerateMetadata.
210 KwOLKO TOU annotation processor €XoUlE TO avtioTolyo annotation:
@SupportedAnnotationTypes(value= {"Tables.Annotation.GenerateMetadata"})

AUTO eLbomoLel TNV KAAON, TIPOKELUEVOU Va EMeEEPYAOTEL TN HOTA KWELKA, OTIW AAAEC KAAOELS yLa
ToPABELY L, TIOU TIEPLEXOUV TO annotation GenerateMetadata.

OL 0pXLKOTIOLNOELG TNG KAAONG yivovTal og pLo KAAGon init. H emefepyaocia yivetal otnv kKAaon
process. ApxLlKa eAéyxovtal OAa ta otolxeia ou Bplokovtal oto Project tng edpappoyrg Ta onola
TepLlEXouV To annotation GenerateMetadata.

Mo AUTEC TLG KAAOELG DTLAXVETAL VA TIPOOWPLVO AVTLKELPEVO amoBrkeuong dedopévwy, To
MetaStorage Kat yla kaBe medio Toug amobnkeveTAL N TLUA KoL 0 TUTO TNG. TEAOC amoBnKeVETAL TO
OVOUO TNG KAAONG KOL TO OVOUO TNG KAAONG TwV petadedouévwy mou Ba dnptoupynBolv. 3to
televtaio BrApa tng enefepyaciog autng mapdyetal éva apxeio cOpdwvVA Pe EVa TIPOTUTIO KoL
glodyovtal ta Sedopéva.

Mpokelpévou va dnuoupynBouv ta apxeia Twy petadedopévwy, yIVETAL N XpHON EVOG TTPOTUTIOU.
Tn Stadikaoia Tng SnULovpylag auTr¢ TNV TIETUXAIVOUUE Pe €va epyalsio Tou EMF, To Jet. To
TPOTUTIO AUTO ovopdletal metagen.javajet kal Bpioketol péoa oto sglProcessor.jar. Otav xtiotnke
to sqlProcessor SnuloUpynoe £éva java apyeio, To MetaSource.java, pe Xprion Tou POTUTIOU. ITh
ouVEXELa KaAsltal To MetaSource yla va TIapdyeL Tov KWSLKA, 0 OMoiog oTn cuvEXeLa amoBnkeUeTal
ot éva JavaFileObject, pe tn BonBsLa Tou Filer tou annotation processor.
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MapakATw apoucLaleTal Eva apASely o LETASESOUEVWY TTOU SNLOUPYELTAL ATTO TNV TIAPATIAVW
Stadikacia kat avtiotolxel otnv kKAdon Person :

package meta;

import Tables.Field;
import Tables.impl.Tablelmpl;
import Tables.Annotation.InitMetaData;

@InitMetaData
public class _Person extends Tablelmpl{

public final String tableName = "Person";

public static volatile Field<java.lang.Long,_Person> serialVersionUID ;

public static volatile Field<java.util.List<sqlmodel_v2.entitiesTest.Hobby>, Person> hobbies ;
public static volatile Field<java.lang.String, Person>name ;

public static volatile Field<java.lang.Integer,_Person> id ;

public static volatile Field<java.lang.Integer, Person> hobby_id ;

ESw mapatnpeltal éva akopa annotation, to @InitMetaData. Ta dedouéva auta eivat adsta otnv
apxn ¢ epappoync. Me to annotation auto TPEXEL AVTIOTOLX0G KWELKAC KAl olpXLKOTIOLEL Tal
Sebopéva Twv PETABANTWY aUTwV Mo sival tumou Field. Meplocdtepn avaiuon Ba yivel o
£MOUEeVN Tapaypado.

3.2.3 Anuwoupyia EpwtApatog

3.2.3.1 Ap)womnoinon

Mplv xpnotpomnotnBolv Ta AVIIKELMEVO TNC EMEKTAONG O XPHOTNG TIPETEL VOL TOL OPXLKOTIOLROEL. Tal
ovTiKelpeva mou apyLkomolouvtal eivol ta redia Field ota petadedopéva. Oswpntikd Ba
UIopoUaE KoL 0 XproTnG va SWOEL TLUEG OTA AVTLKELEVA aUTA aAAG Yo AGyoug TuTtoypadLKAG
aodalelag To KAVeL n emMékTacn auto. MNa kabe nedio ta Sedopéva ou BEAoupe va
opXLKOTIOL OOV UE elval To 6vopa Tou mediov Kabwg Kat £va Peudwvupo yLo To medio auTo.

H enéktoon otnpiletal og Peudwvupa yla tThv amoduyr Kowwv ovoudtwy nediwv os éva
£pWTNHA. AKOUA TO Ovopa Tou TeSlou MPEMeL va eival To 1810 Pe auTo Tou avtiotolyou nediou, Tou
miivaka tng Baong. MNa autd to Adyo apxLKomoLeital amo tnv enéktaon Kot Sgv Slvetal n
Suvatotnta otov XpHotn va to aANAEEL. ATIO TNV GAAN o XprRotng £xeL tn duvatotnta va aAldaéelL to
Peudwvupo tou mediou. e AUTA TNV TIEPITTWON TIPEMEL VO TIPOCEEEL £TOL WOTE VAL LNV TIPOKUPEL
KATTOLO KOLWVO Ovopa HeTOE Twy Mebiwv.

Mo va apyLlkomotost ta 6eSopEVa 0 XPrOTNG MPETEL VAL KAAECEL TNV EVIOAN:
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List<Class<?>> rs = InitializeMetaData.initializeFromPackage("meta");

AuTn n evtoln Bpiloketal oto makéto «Tables.util.InitializeMetaData» tn¢ eméktaong. H
oupPBorooelpd “meta” avadEpPETaL OTO TAKETO Meta mou BpilokeTal otnv edpappoyn KoL TEPLEXEL TA
petadedopéva. O XprioTNG WITOPEL VO OPLOEL TO TTOKETO OTO OTIOLo AmoBnkevovTal To
petadedopéva. Aev eival anodotiko va eAeyxBolv OAO Ta TTAKETA TIPOYPOLUATLOTLKA.

H ouvaptnon initializeFromPackage eAéyxel OAa Ta apXEia LECO OTO TIAKETO KAl 00 £XOUV TO
annotation InitMetaData evnuepwvovtad.

Akopa xpnotuonoleital n cuvaptnon find n onola €xeL cav okomnd tnv avadpouikr Steioduon
OTOUC UTTOPOKEAOUG TOU TIAKETOU YLOL TOV EVTOTILOUO OAWV TWV KAACEWV. 2T0 TEAOG £XOUE TN AloTa
classes pe OAeG TIG KAAOELG IOV BplokovTal PEoa OTO TTAKETO.

21N CUVEXELA LE TNV EVTOAN:
Annotation A = annot.getAnnotation(InitMetaData.class);

EAéyxoupe moleg KAAOELG elval onUOOUEVEG e TO annotation InitMetaData kal yLo QUTEG TIG
KAQOEeLG xpnolomnolovuvtat péBodol evdookdmnong (reflection) yia tnv apyikomnoinon Twv nediwv
TOUG.

3.2.3.2 Anpoupyia AVTIKELLEVWV

AdoU o xpnotng £xeL dtLatel Ta JavaBeans mou cuoxeTilouv avtikelipeva pe Tiivakeg otn Baon Kot
ExeLxtioeL tnv epappoyn, €xeL otn S1aOeon Tou Ta PETASESOUEVA. ITN CUVEXELO UMOPEL val
SNULOUPYNOEL QVTIKELLEVA KOl vl XTLOEL TO epwTnpa mou BéAeL va B€oel otn Baon.

To HOVTENO TWV EpWTNUATWY EXEL XTLOTEL e Tt BonBeta Tou EMF. MNa auto n dnuloupyla Twy
OVTLKELEVWV YiveTal amo éva Factory, to TablesFactory. To Factory autd neptlapfavel pebodoug
KOTOOKEUNG yla KABe pn-adpnpnuévn KAAGN Tou HoVTEAoU.

Pila tou Epwtpatog
KaBe epwtnua Eekvael amo Tov opLopo Tou (60U¢ Tou epwTAUATOC. YItdpyxouv Téooepa £ibn
£pWTNUATWYV. AuTd gival ta GET,PUT,POST,DELETE kat avtiotowoUv ota Aektikd SELECT,INSERT,

UPDATE kat DELETE avtiotowa. 2 autr) tnv €kdoaon £xel uAomolnBei n avamntuén epwTnuATwY
tumou GET.

o TNV KATooKEU eVOC epwTApaToc TUTou GET xpetaletal va kAnBel to TablesFactory wg €€ng:
QueryGET<_Person> qg2 = TablesFactory.eINSTANCE.createQueryGET(_Person.class);

Me autn TNV evioAn KaAsital to TablesFactory, apxikomoteital pe ti¢ pebddoug tou EMF kot otn
OUVEXELA KaAel Tov constructor tou avtikelpévou QueryGET. EKTOG Tou constructor OAeg oL AAAEG
Snpooieg pebodol yivovral Slabéoipeg otov Xpnotn Héow tou interface QueryGET.java evw n

vAormoinor toug yivetal oto apxsio QueryGETImpl.java. AutA n TokTkr akoAouBeital yla OAa Tta
oVTLKE(pEeva.
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To avtikeipevo QueryGET amotelel T pila evog epwtrpotog TUTou GET. € aUTO TO QVTLKELUEVO
niepLlexovtal opioparta onwg ta filter, join, rootAlias, selectedFields kat union ota omnola
amoBnkevovtal AAAQ AVTLKELLEVA TOU LOVTEAOU KAl ArOTEAOUV BACLKA GUCTOTLKA EVOG
£PWTHAMATOC.

Onwg ¢alvetal amo To mapamAvw KOUMATL Kwdika to QueryGET mtou Snuloupyeital eival Tumou
_Person. Auto eival to petadedopévo Tou Tiivaka Person mou XpnoLUOMOLEITOL WC TWEA yLa
napadelypa. To epwtnua mou SnpLoupyeital £xel wg pia tov mivaka Person. Q¢ ek TouToU T
Sebopéva o eLodyovTal amno edw Kol TEPA OTO EPWTNLLA, TEPLOPL{OVTAL OE AUTO TO TVOKAL.

Eivaw Suvato va ar\déel to PeuSwvuHo TOU TIVOKA JE TNV EVTOAR:
gg2.setRootAlias("people");

O xpnotng mpénel va oploet ta edia mou BEAeL va Tou emiotpadouv amnod To epwTtnua. Auto To
TETUXOUVEL E TNV EVTOAN:

gg2.getSelectedFields().add(_Person.name);

Onwg dalvetal anod tnv napandavw evioAr Ba eruotpadel n otrAn Tou mivaka mou ovopdletal
«name». O xpnotng dev £xeL tn duvatoTNTA VA ELCAYEL TESLO TTOU €V AV KEL OTOV Tivaka Person
ylati n eméKTaon KAVEL EKTEVI XPron amo generics yla Adyouc tumoypadikn aodalelag. Av yia
MapAadeLya o xpnotng ypadet:

gg2.getSelectedFields().add(_Hobby.name);

tote 1o Eclipse IDE Ba epdavicsl opaipa kat to mpoypappa gv Ba petaylwttiotel. Adyo tou
Eclipse IDE ylvetal eKTeVAG XprioN AUTOUATNG CUMIANPWONG KWSLKA, KATL TTOU SLEUKOAUVEL TTOAU
TOV XPNOTN OTNV SNULOUPYLA TWV EPWTNUATWV.

MNpooOnkn EmutAéov Mvakwv

O xpnotng £xeL tn duvatotnta va MPocB£oel EMUTALOV TVOKEG OTO EPWTNUA WE EVWOELG HETAED
TIWVAKWV (join).

JOIN<_Person,_Hobby,Integer> join = TablesFactory.eINSTANCE.createJOIN(_Person.class, _Hobby.class);

Mo TV apyLkomoinon evog avtikelpévou JOIN o xpriotng Xpelaletal va oplosL ToV apXLKo Ttivaka,
ToV Ttivaka 1ou B€AsL va ouvdeBel e Tov 0pXLKO Kal Tov TUTIO Tou Tediou TToU eVWVEL Toug SUo
Tiivakec otn BAon. ITn CUYKEKPLUEVN TIEPITITWON 0 APXLKOC TtivaKkag elval o _Person, o cuv&edueVoq
elvat o _Hobby kat o tOmog tou nediou mou yivetal n cuvdeon eival Integer.

YTn cuvéyela pmopel va opioel To Peudwvupo tou mivaka av To entbupel. Eival anapaitnto va
oploel ta nedia ota omola yivetal n évwon OpwC.

join.setJoinedAlias("hobby");
join.setOnFieldInitial(_Person.hobby_id);
join.setOnFieldJoined(_Hobby.id);
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To IDE gAéyxel av ol petaBAntéc onFieldlnitial kat onFieldJoined sivat (&lou TUTOUL. Z€ QUTA TNV
neplmtwon av n pa petaBAntn elvat tomou String kat n &AAn eival tunou Integer Ba epdaviotel
unvupa AaBoug. Akopa n petaBAntr onFieldlnitial prmopel va avrkel povo otov mivaka Person Kot
n uetaBAntn onFieldJoined umopei va avrkel povo otov mivaka _Hobby. MNa thv apywonoinon twv
avTIKELLEVWY TUTIoU JOIN 0 XpriotnG cUPBOUAEVUETAL VA XPNOLLOTOLAOEL T HeTadESOUEVA TIOU
TPOKUTTOUV OTa ponyoU Leva Bripata. 2 avtiBetn nepintwon n enéktoon Sev Ba Asttoupynosl
opBa.

Adou €xeL dnuoupynBel to avtikeipevo JOIN mpémet va cuvSeBEL e TOV TTiVaKO TOU QVTLKELUEVOU
QueryGET. AuTO ETUTUYXAVETAL [AE TNV EVIOAN:

gg2.getloin().add(join);

TNV mapanavw Alota anoBnkevovtol OAoL oL TIVAKEC TTOU EVWVOVTAL LE TOV 0PXLKO.

ISLaitepo evbladEpov mapouotdlel n SuvatoTnTa TNE EMEKTOONG Va XELPLlETAL GWALAOUEVEG
EVWOELC TILVAKWV. Av €xoupe 600 avtikeipeva JOIN kat B€Aoupe va ta ouvSEcou e AELTOUPYOUE
we €§NG:

JOIN<_Hobby, Type,Integer> nestedjoin = TablesFactory.eINSTANCE.createJOIN(_Hobby.class, _Type.class);
nestedjoin.setJoinedAlias("type");

nestedjoin.setOnFieldInitial(_Hobby.type_id);

nestedjoin.setOnFieldJoined(_Type.id);

nestedjoin.getJoinedTableFields().add(_Type.name);

join.getJoinMore().add(nestedjoin);

Ze auTh TNV Ttepimtwon To pOAo Tou apxLkol TtivaKa Tov £XEL 0 TIVAKOC TTOU OVTLOTOLXEL 0TO
e€wteptko JOIN evw Tou cuvSeSepEVoU O TIVAKOG TOU AVTIKELWEVOU nestedjoin.

Anuovpyia ¢pidtpwv

TENOG 0 XpotnG pmopel va Snuloupynoet avtikeipeva idtpwv mou ovopalovral Filters. Auta ta
avTikelpeva mepléxouv MAnpodopia yLo IEPLOPLOLOUG TIOU eVOEXOUEVWG VO BENEL 0 XprioTNnG va
£l0AyEL 0TOo epwTnUa. Napakdtw Sivetal éva moapadetypa anou diktpou:

Filters<_Person> whereroot =
TablesFactory.eINSTANCE.createFilters(_Person.name,Operators.EQUALS,"jason",null);

210 KGOt diktpo mpémel va oplleTal 0 VAKAG OTOV OTtoLo TIPETEL VO eDAPUOCTEL. 3TN
OUYKEKPLUEVN TIEPITTTWON O TtivaKag elval o Person. ITn cuVEXELO TIPETIEL VAL OPLOEL OTOV

KOTOOKEVU Q0TI TOU AVTIKELEVOU To TieSio ToU Tivaka oto omolo epappoletal to pidtpo, n mpakn
Tou Ba MPETEL va YIVEL KL N avTioTolyn TLUA TIOU PEMEL va TtapeL To nedio auto. Ta tpla
televtaia oplopota anoBnkevovTal og £va avtikeipevo TUmou condition Kol 0Tn CUVEXELA OTO
diAtpo. Téhog av o mivakag avrkel oe kamolo JOIN avtikeipevo, mpénel va npooteBel to JOIN auto
OTO TeAeuTOLO OpLopa OTWCSELXVETAL OTO TTAPAKATW TAPASELY QL.

Filters<_Hobby> wherejasonhb = TablesFactory.eINSTANCE .createFilters(_Hobby.name, Operators.EQUALS,
"chess",join);
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Méow Tou enumeration Operators givat Suvath n EMOKOMNGN TwV TPALEWV TIoU eival duvatod va
yivouv ané tnv SQL.

O XpNoTNG UIMOPEL va apXLKOTIOLOEL TO aVTIKELHEVO Filters xwpig va opilosl apéowg Kamola
oUVOAKN KOL VA TNV ELOAYEL TIPOYPOULOTLOTIKA O LETAYEVECTEPO CNUELO OTOV KWSLKA TOU PECW
£VOG avTLKeLEVOU condition, aAAd auTo SUCKOAEUEL TNV AVAYVWON TOU KWOLKA Kal aAuEAVEL TO
$OPTO MPOYPAUUATIONOU, OTIOTE Kal &€ cuvioTtartal.

Adou SnuoupynBouv ta avtikeipeva Filters, av to mAnBog Toug elval peyaAUTEPO Ao Eva TIPETEL
va ouv&ebouv. O xpriotng emIAEYEL TN OELPA e TNV omola Ba yivel n olvdeon twv diAtpwy Kabwg
KoL To av ta ¢iktpa ival pwAlaopéva os kamolo aAAo pidtpo. Av kal n dtadikacia ival amn,
XPELALETOL IPOCOXN £TOL WOTE OL CUCYETIOELG METALD TWV PIATPpWV va €xouv vonua. MNapakatw
Silvetal éva mapdadelypa pwAlacpou didtpwv:

whereroot.and(wherejasonhb).or(whereeli).or(wheremarios);
TéNog 1o Ppiltpo mpemel va eloayBel 0TO AVTIKELLEVO TOU ap)LKOU Tiivaka (queryGET)
gg2.setFilter(whereroot);

Me TtV avaAuon TwV OVTLKELLEVWY TIOU avTLoToLyouv ota diAtpa oAokAnpwvetal n dtadikaoia
EMEEEPYAOLOC TWV OVTLKELUEVWV.

3.2.3.3 EktéAeon Epwtipatog

Adou £xouv SnuloupynBel Ta avtikelpeva pe TNV LepapXlo TTOU TAPOUCLAETAL TTAPATIAVW TIPETIEL
va apaxBel To epwtnpa Pe Tt popdn Hlag cuBoAooELpdG Kal va YIVEL N emKovwvia Pe T Baon
Sebopévwy. O XproTnNC apKel va KAAECEL TNV EVTOAN:

List<?> returned = qg2.generate(Person.class);

Movn npoUndBeon eival va eLodyel Tnv KAACTN TOU TPAYUOTLKOU AVTLIKELLEVOU TIou eKdpaleL ToV
OPXLKO Ttivaka. Agv TIPETEL val yiveTal oUyxuon e To HeTapovtédo _Person. H eméktaon xpetaletatl
va YVwpLTeL TL el60UG AVTIKELPEVO TIEPLUEVEL VAL ETILOTPOPEL OTOV XPrOTH. 2TO MOPOTAVW
TAPASELY O O XPrOTNG TTEPLLEVEL pLal AloTa amd avtikeipeva tumou Person.

Ye auth TNV €kdoon n Alota elval otnv mpaypatikotnta tumou Object kal xpeldletal va yivel cast
o€ uLa Alota tunou Person:

for(Person prs: (List<Person>) returned){

3.2.3.3.1 Generate

YTn ouvéyela Ba yivel avaAuon tng pebodou generate. H pébodog generate amoteAsital amno tpia
otadia:

e KOTOOKEUN EPWTNHATOG

e Emkowwvia pe Baon
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o Enetepyaoia anoteAéoparog

3.2.3.3.2 Kataokevun Epwtipatog

H kataokeur Ba yivel péow evog StringBuffer. Ta Strings kavovika sival apetdBAnta kot pévo ya
avayvwon. Auto £xel w¢ anotéAeopa n enefepyaaia evog String va eival Samavnpn dtadikacia. Ev
avtiBéon évag StringBuffer €xeL ™ Suvatotnta Tpomonoinong tng cuBOAOCELPAC TOU Kal amoTeAEL
TOV MIPOTELVOUEVO TPOTIO eNeepyaciag cUPBoAOTELPWY .

Y€ auTO TO oTAdLo apyLKomoLeltal éva avTikeipevo TuTou StringBuffer kal pe Stadoxikég KANOELG
™¢ ueBddou append tou StringBuffer epmAoutiletal to epwtnua.

StringBuffer query = new StringBuffer("SELECT ");

2Tn ouvéyxela avaluovtal ta nedia, Eekvwvtag anod ta nedia tou apyikol mivaka. To kaBe nmedio
eudaviletal e Tn popdn:

<MNINAKAZ>.<ONOMA MEAIOY> AS <WEYAQNYMO MEAIOY>.

Av o mtivakag €xel evdwvupo otn Béon <MINAKAZ> epdaviletal to Peudwvupo Kal o€ avtiBetn
neplmtwon To 6vopa tou mivaka. 2to <ONOMA MEAIOY> gpdaviletal To 6voua tou ediou Kat 0To
<WEYAQNYMO NEAIOY> to Peudwvupo Tou nediou. Autd elval onUavTiko yLati Sev eMITPEMETAL VL
umapxouv nedia xwpic Peudwvupa. Onwe avadEpbnke Kol 0TO TUAMA TNG apXLKOToinong
otolyelwv KAaBe mebdio €xel Peudwvupo. O XproTNC EXEL TN SUVATOTNTA VA TO TPOTIOTOLNOEL, AV TO
emBupel, aAAG Sev TIPETEL VA TTOPAPELVEL KEVO. MNa akOpa peyaAutepn aoddalela oto Peudwvupo
TIOU €XEL OpLOTEL TPOOoTIBeTAL KOL 0 KWSLKAG KOTAKEPUATLOUOU TOU avTlkeldévou (QueryGET ) JOIN)
OTO OTolo aVAKEL 0 Tivakac.

H (61a Stadikaoio eKTeAElTOL OTN CUVEXELD YLOL OAQL TOL AVTLKELEVA join TTOU uTtdpyouv. KaBe
avtikelpevo QueryGET r} JOIN £xel pa Alota ard Joins Tou amoteAoUv Ta maldLd Tou. Av auth n
Lepapyia BswpnBel wg éva 8évtpo, akohouBeital pia avalntnon katd Babog ue xprion tng
puebodou joinFieldUnwrap. Me kaBe kAon tng nebodou autng yivetal Stepelivnon oto §EVTpo Katd
pio BaBuida mio kaTw.

MeTd tv avaiuon Twy nedlwv npénel va mpooteBouv oL VOKEG TToU XpnoLomnolouvTal. ApyLka
npootiBetal to Aektikd FROM:

query.append(" FROM ");

H Stadikacia elval mapopoLa e AUTH TIOU XpnoLpomoLBnke yLo tnv eLcaywyr. Av o mivakag sivatl
n pila Tou epwtApaTog, ToTE epdaviletal otn popdn:

<MNINAKAZ> AS <WEYAQNYMO MNINAKA>
Evw og avtiBetn nepilmtwon, mou anoteAel cuvSeon péow AekTikoU join epdaviletal pe tn popdn:

JOIN <MINAKAZ> AS <WEYAQNYMO MINAKA> ON <MPQTO MNEAIO>.<MINAKAZ PIZA> = <AEYTEPO
MNEAIO>.<MINAKAZ>

Ye KABe mepinmtwon to AekTikd AS <WEYAQNYMO MINAKA> mapadesinetal edv ev €xel 600el
Peuvdwvupo otov mivaka. To <MPQTO MEAIO> sivat to medio tou mivaka pila mdvw oTo omoio
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yivetal n mpdén ¢ cuvévwong, evw to <AEYTEPO MEAIO> eivat o medio tou cuvdedpevou mivaka
TIAVW OTO OTOLO YLVETAL N CUVEVWON.

To teheutaio SOWLKO OTOLXELD TOU EPWTAMOTOC TTOU TIPEMEL Vo TtpooTeBel eival ta ¢piltpa tou,
epooov kal autd urtapyxouv. OAa ta GpIATpa TOU EPWTALATOC lval amoBNKEUUEVA OTO AVTLKELUEVO
QueryGET kal Tilo cUYKeKpLpEVa dwALaoPEVA O £va avTiKeipevo Filters<...>.

H npdoPaon ota pidtpa yivetal péow tng ouvaptnong resolveFilter(...). Autr n cuvaptnon Kabe
dopa mou KaAeital TPOoHBETEL 0TO EpWTNUA TO OVOUd ToU diATpou, TNV Mpaén mou ekteAeltal Kat
TNV TN LE TNV omola ekteAsital n mpaén. Xtn cuvEXeLa KAAEL avaSPOULKA TOV EQUTO TNC YLOL OAa
umoAouna diAtpa.

Avahoya pe tn B€on otnv omnola €xet eloaxOel kamolo dpiktpo punopel va BswpnBel pwAlaouévo oe
KATIOLO TIPONYOUEVO Tou. QwAlaopéva didtpa meptBaAlovtal and mapevOECELG yLa TNV KAAUTEPN
KOTAVONOr) TOUG o ToV XPRoTh.

Y€ QUTO TO ONELO OAOKANPWVETAL I KATAOKEUT) TOU EPWTAMATOC. 2T CUVEXELa Ba yivel n ouvdeon
Je ™ Baon.

3.2.3.3.3 Emwkowvwvia pe tn Baon

AUTO amoteAel éva MOAU HKpO TUAKA TNG OUVAPTNONG KAl TTIEPIAAUPBAVEL ATAG TNV ETLKOLVWVIA LE
™ Baon. O xprotng opilel To Gvoua TNG BAONG, TO OVOUA TOU XPHOTN KAl TOV KATAANAO KWSLKO,
avolyel pla oUvEeon Kol EKTEAEL TO EpwWTNUAL.

Connection con = DriverManager.getConnection(host, uName, uPass);
Statement stmt = con.createStatement();

2Tn oUVEXELO ATMOPEVEL TO TeAeuTalo otadlo tng generate() mou eival kal n emefepyacio Twv
Sebopévwy Mou emLoTpEdovTal amo TO MOPATIAVW EPWTNLAL.

3.2.3.3.4 Encéepyaocio ANMOTEAECHATOG

Katd tnv enefepyacio Twv §e50UEVWY, TO ATIOTEAECHA TOU EPWTHHATOC TOU T(PONYOUEVOU
otadiou avalUetal Kol TOTOBETEITAL OE QVTIKELLEVA TIOU TIPOEPXOVTAL ATIO TLG KAQOELG TTOU
XpnoLluormolel 0 xpnotng yla va uAomotrosl tnv ORM AoyLikr ThG ebappoyng tou, SnAadn tig
oVTOTNTEC TIoU £XEL OploEL 0 XPHOTNG.

KaBe avtikeipevo QueryGET ) JOIN €xel évav Tivaka KaTakepUATIOHOoU TTou ovopdletal resultMap.
Y€ QUTO TO MIVOKA KATAKEPUATIOHOU amoBnKeVOVTAL TA AVTLKELLEVA TIOU AVTLOTOLXOUV OTOUC
Tiivakec ¢ Baong SeSopévwy.

Mo kaBe ypopun tou ResultSet (amotéAeopa ou emiotpedel n fAacn) yivetal anopdvwaon Twv
neSlwv Tou KAOe mivaka, amoBAKeLON TWV TLUWV OTO OVTIOTOLYO OVTLKELLEVO-OVTOTNTA KaL OTO
TENOG GUVEVWON TWV QVTIKELLEVWVY.

ApxLKd Snuoupyeital To KAELSL TOU avTLKELPEVOU:

String key = generateKey(resset,null,null);
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AUTH n cuvAPTNON TTALPVEL WC TTAPOETPOUG TN YPO LN TOU amoteAéopatog ResultSet mou
e€etaletal, To QVTLIKE(LEVO TOU TIivaKa 0ToV OTtolo avadePOPATTE KoL TO TIPONyoU eEVO KAELSL av
UTTAPXEL.

Baon twv medilwv Tou mivaka Kal To ponyoUUEVO KAELSL KaTaokeuGleTal TO VEO KAELSL yla TO
resultMap.

Av 1o KAeldl Bploketal oto resultMap nén onuaivel mwg to i6lo avtikeipevo £xel Eavaeudaviotel
oto rapeABov kat &g ypelaletal va SnuoupynBei. 2 avtiBetn neplmtwon KaAeital n cuvaptnon:

Object obj = createObject(clazz, resset,null);
2Tn ouVEXELa EAEyXOVTOL OAOL OL CUVOESEUEVOL TIVOKEG LIE TN CUVAPTNON:
resolveloin(clazz, join, resset, this.joinsOfTables,key);

AUTA N ouvAPTNON KPATAEL TO KAELSL TTOU €xeL SnULoupynBel wG TwpPa £TOL WOTE Vo TIOPAYEL VEQ
KAELOLA yLa TO KOLVOUPLO QVTIKELLEVO join.

Adou £xouv mapayBel Ta avilkeipeva kal Bpiokovtal ota avtiotolya resultMaps Twv avILKELUEVWV
JOIN kat QueryGET ylvetal n €Vwon TWV AVTLKELLEVWV.

o TN CUVEVWON TWV AVTIKELLEVWY KaAE(TaL n ouvaptnon combiner:
combiner(clazz);

AuTA n ouvdptnon Kabwg Kal UL UTIooUVAPTNON, N inner_combiner kaAoUvTal avadpopLKa Kot
Eekvovtag amno To queryGET kat xpnotwonolovrag to hashMap joinsOfTables wg avadopd
Bplokoupue Toug mivakeg JOIN mou Sev mepléxouv aMa JOINS. Autol ol mtivakeg Bewpouvtal UM
Tou Sévtpou Twv mivakwy. Ta ebia Tou resultMap, to omnolo Bpioketal péoa ota pUAAA aUTA,
tomoBetouvtal péoa ota nedia Tou resultMap tou matépa tou dpUAAou. AdoU karmoto JOIN €xel
enefepyaotel OAa ta matdLd tou Asttoupyel wg GpUANO yLO TOV MATEPA TOU KOl ETAVaAAUBAVETAL N
Sladikacia mou meplypddnke yio ta GUAAA. Otav enefepyaoTtolv Kot OAa Ta TTALSLA TOU TTvoKa
TIOU avAKeL oTo QueryGET €xeL TeAelwosl Kol N enetepyacia Tou ResultSet.

Ytnv ouola n ene€epyaocia twv Sebopévwy anoteAeitat and dUo Baoikd otadla. XpnoLLomoLoUVTaG
To ResultSet pe top-down enefepyacia tou S£vtpou mou opiletal and to joinsOfTables
SnuloupyolvTaL Ta AVTLIKELIETA OVTOTTWY Kal armoBnkevovtal ota resultMaps twv JOING kal Tou
QueryGET. tn ouvéxela pe bottom-up Aoyiknta resultMaps mou Bpiokovtal ota dtadopa
ovTiKelpeva evovovtal og éva TeAlkd resultMap mou Bploketal oto QueryGET.

3.2.3.4 Encgepyaocio AsSopévwv

Otav emotpéP el n generate TO AMOTEAECUA TNG, O XPNOTNG €XEL oTn S1dBeon Tou pLa Alota amno
ovTLKE(peva Tivakwy. MpLv UMOPECEL va TO MefepyaoTEeL TIPETIEL VAL TO KAVEL cast og pLa Alota otnv
omola MpEMeL va opioet yla TUTO, Tov TUTIO Tou Tivaka pila:

(List<Person>) returned
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3.2.3.5 Awaypoappa akoAouBiog

H mapanavw dtadikaoia, and tTnv eLoaywyr] Twv ovToTATWY, £wg Kal th AnPn Tou TeAlkol
QTMOTEAECUATOC MEPLYPADETAL KL LE TO SLAypappa akoAouBiag mou mapouoLaleTal MAPOKATW. €
oUTO To dLaypappa AapBavouy evépyeleg ol xprioteg(users), n epapuoyn (application), To
£PYOOTACLO TIOU TIAPAYEL TOL OVTIKELHEVA TNC eEMEKTOONG (Model factory), éva cloTnuo CUOYETIONG
QVTLKELEVWVY Kot ox€oewv (ORM), énwe mapddetypa to JPA, pa Baon dedopévwy (database) kat o
petayAwttiotng (compiler).

O xpnotng apxLka INTAEL TLG OVTOTNTEG TOU PEOW Tou ORM, 0T CUVEXELX KATOOKEUATEL TAL
MeTadeSOUEVA KOL TEAOG TOL APXLKOTIOLEL KOl SNULOUPYEL To epwTnia otn Bdaon. H rio opOn xprion
NG EMEKTAONG Elval Pe TNV edapoyr TG akoAouBiag mou mapouctaletal oto Slaypappa. ITo
TUA O TTIOU SNILOUPYEL TO EpWTNUA, LETA TNV evtoAn Initialize metadata, pnopel va akoAouBroel
SLadopeTikn oelpd ot Snuloupyla TwV AVIIKELLEVWY, 0AAQ N TIPOTELVOUEVN ELVaL KAl N TILO
aodalng, kabwg Sivel oTov KWSLKA Lo AoyLKr cuvoy).
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AINANQMATIKH EPTAZIA ANYOANTAKHZ IAZQN
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Figure 16: Sequence Diagram of application
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3.2.3.6 Aldypappa ponG EPWTANATOG

EkTog amo to Staypappa akoloubiag Sivetal Kot €va SLaypappa pong yla tTnv opbn KATAcKEUT TOU
gpwtApatog. O Xpnotng apxika odeilel va apXLKOTIOLAOEL TA LETA-6£SOUEVA TOU, OTN CUVEXELA VAl
oploel pia pila-mivako oo tnv onoia Oa KKLVEL TO EpWTNUA, LETA VA OPLOEL TIC CUVEVWOELG

TIWVAKWV Kol TEAOG va BE0EL TOUG MEPLOPLOUOUG.

Initialize

Set ROOT Table

Set JOIN Table

Set Filters

Add mare
Filters?

Generate Query

Figure 17: Flow Diagram of application
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AINANQMATIKH EPTAZIA ANYDOANTAKHZ IAZQN

3.3 YMAomoinon Kwdika

Ze auth TNV mapdypado napatiBetat o KwdKag Twv SLadOpwV TUNUATWV:

3.3.1 Field

package Tables;
import org.eclipse.emf.ecore.EObject;

/**
* <I-- begin-user-doc -->
* Describes a column of a table in the database
* <l-- end-user-doc -->
* @see Tables.TablesPackage#getField()
* @model
* @generated
*/
public interface Field<T, TableInstance extends Table> extends EObject {
/**
* Returns the value of the '<em><b>Field Name</b></em>' attribute.
* @return the value of the '<em>Field Name</em>' attribute.
* @see #setFieldName(String)
* @see Tables.TablesPackagetgetField_FieldName()
* @model
* @generated
*/
String getFieldName();

/**

* Sets the value of the {@link Tables.Field#getFieldName <em>Field Name</em>}' attribute.
* @param value the new value of the '<em>Field Name</em>' attribute.

* @see #getFieldName()

* @generated

*/

void setFieldName(String value);

/**
* Returns the value of the '<em><b>Alias</b></em>' attribute.
* @return the value of the '<em>Alias</em>' attribute.
* @see #setAlias(String)
* @see Tables.TablesPackage#getField_Alias()
* @model
* @generated
*/
String getAlias();

/**

* Sets the value of the {@link Tables.Field#getAlias <em>Alias</em>}' attribute.
* @param value the new value of the '<em>Alias</em>' attribute.

* @see #getAlias()

* @generated

*/

void setAlias(String value);

}// Field

Field Interface

package Tables.impl;
import org.eclipse.emf.common.notify.Notification;

import org.eclipse.emf.ecore.EClass;
import org.eclipse.emf.ecore.impl.ENotificationimpl;
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AINANQMATIKH EPTAZIA

import org.eclipse.emf.ecore.impl.MinimalEObjectimpl;
import Tables.Field;

import Tables.Table;

import Tables.TablesPackage;

/**

* <I-- begin-user-doc -->

* An implementation of the model object '<em><b>Field</b></em>'.
* <l-- end-user-doc -->

* @generated

*/

public class Fieldlmpl<T, Tablelnstance extends Table> extends MinimalEObjectimpl.Container implements Field<T, Tablelnstance> {

/**

* The default value of the '{@link #getFieldName() <em>Field Name</em>}' attribute.
* @generated

* @ordered

*/

protected static final String FIELD_NAME_EDEFAULT = null;

/**

* The cached value of the '{@link #getFieldName() <em>Field Name</em>}" attribute.
* @generated

* @ordered

*/

protected String fieldName = FIELD_NAME_EDEFAULT,

/**
* The default value of the '{@link #getAlias() <em>Alias</em>}' attribute.
* @generated
* @ordered
*/
protected static final String ALIAS_EDEFAULT = null;

/**
* The cached value of the '{@link #getAlias() <em>Alias</em>}" attribute.
* @generated
* @ordered
*/
protected String alias = ALIAS_EDEFAULT;

/**

* <I-- begin-user-doc -->

* Simple constructor for the Field object
* <I-- end-user-doc -->

* @generated NOT

*/

public FieldImpl() {
super();

}

/**

* <I-- begin-user-doc -->
* <l-- end-user-doc -->
* @generated
*/
@Override
protected EClass eStaticClass() {
return TablesPackage.Literals.FIELD;

}
/**

* <I-- begin-user-doc -->

* returns the fieldName

* <I-- end-user-doc -->

* @generated

*/

public String getFieldName() {
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return fieldName;

}
/**

* <I-- begin-user-doc -->

* Updates the 81lieldname

* <l—end-user-doc >

* @generated

*/

public void setFieldName(String newFieldName) {
String oldFieldName = 81ieldname;
8lieldname = newFieldName;
if (eNotificationRequired())

eNotify(new Enotificationlmpl(this, Notification.SET, TablesPackage.FIELD__FIELD_NAMIE,
oldFieldName, 8lieldname));
}

/**

* <l—begin-user-doc >

* <l—end-user-doc 2>

* @generated

*/

public String getAlias() {
return alias;

}
[**

* <l—begin-user-doc >
* <l—end-user-doc >
* @generated
*/
public void setAlias(String newAlias) {

String oldAlias = alias;

alias = newAlias;

if (eNotificationRequired())

eNotify(new Enotificationimpl(this, Notification.SET, TablesPackage.FIELD__ALIAS, oldAlias, alias));

}

/**
* <l—begin-user-doc 2>
* <l—end-user-doc >
* @generated
*/
@Override
public Object eGet(int featurelD, 81ieldna resolve, 81lieldna coreType) {
switch (featurelD) {
case TablesPackage.FIELD__FIELD_NAME:
return getFieldName();
case TablesPackage.FIELD__ALIAS:
return getAlias();
}
return super.eGet(featurelD, resolve, coreType);

}
/**

* <l—begin-user-doc >
* <l—end-user-doc >
* @generated
*/
@SuppressWarnings(“unchecked”)
@Override
public void eSet(int featurelD, Object newValue) {
switch (featurelD) {
case TablesPackage.FIELD__FIELD_NAME:
setFieldName((String)newValue);
return;
case TablesPackage.FIELD__ALIAS:
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setAlias((String)newValue);
return;

}

super.eSet(featurelD, newValue);

}
/**

* <l—begin-user-doc >
* <l—end-user-doc >
*
*/
@Override
public void eUnset(int featurelD) {
switch (featurelD) {
case TablesPackage.FIELD__FIELD_NAME:
setFieldName(FIELD_NAME_EDEFAULT);
return;
case TablesPackage.FIELD__ALIAS:
setAlias(ALIAS_EDEFAULT);
return;
}
super.eUnset(featurelD);

}
[**

* <l—begin-user-doc >

* <l—end-user-doc 2>
*

*/
@Override
public 82ieldna elsSet(int featurelD) {
switch (featurelD) {
case TablesPackage.FIELD__FIELD_NAME:

return FIELD_NAME_EDEFAULT == null ? 82ieldname !=null :
IFIELD_NAME_EDEFAULT .equals(82ieldname);

case TablesPackage.FIELD__ALIAS:

return ALIAS_EDEFAULT == null ? alias != null : |ALIAS_EDEFAULT .equals(alias);
}

return super.elsSet(featurelD);

}
J**

* <l—begin-user-doc 2>
* <l—end-user-doc >
o

*/

@Override

public String toString() {

if (elsProxy()) return super.toString();

StringBuffer result = new StringBuffer(super.toString());
result.append(”“ (FieldName: “);
result.append(82ieldname);

result.append(“, alias: “);

result.append(alias);

result.append(‘)’);

return result.toString();

}

}//Fieldimpl

Field Implementation
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3.3.2 QueryGET

package Tables;
import java.util.List;
import org.eclipse.emf.common.util .EList;

import org.eclipse.emf.ecore.EObject;

* <I-- begin-user-doc -->

* A representation of the model object '<em><b>Query GET</b></em>".
* <l-- end-user-doc -->

* @see Tables.TablesPackage#tgetQueryGET()

* @generated

public interface QueryGET<Tablelnstance extends Table> extends EObject {

/**

* Returns the value of the '<em><b>Selected Fields</b></em>' reference list.
* The list contents are of type {@link Tables.Field}&It;?, Tablelnstance>.

* @return the value of the '<em>Selected Fields</em>' reference list.

* @model

* @generated

*/

EList<Field<?, TableInstance>> getSelectedFields();

/**

* Returns the value of the '<em><b>Join</b></em>' reference list.

* The list contents are of type {@link Tables.JOIN}&It;Tablelnstance, ?, ?>.
* @return the value of the '<em>Join</em>' reference list.

* @model

* @generated

*/

EList<JOIN<Tablelnstance, ?, ?>> getJoin();

/**

* Returns the value of the '<em><b>Filter</b></em>' reference.
* <I-- begin-user-doc -->

* @return the value of the '<em>Filter</em>' reference.

* @model

* @generated

*/

Filters<Tablelnstance> getFilter();

/**

* Sets the value of the {@link Tables.QueryGET#getFilter <em>Filter</em>}' reference.
* <I-- begin-user-doc -->

* <I-- end-user-doc -->

* @param value the new value of the '<em>Filter</em>' reference.

* @generated

*/

void setFilter(Filters<Tablelnstance> value);

/**

* Returns the value of the '<em><b>Root Table</b></em>' attribute.

* @return the value of the '<em>Root Table</em>' attribute.

* @model unsettable="true" required="true" transient="true" changeable="false" derived="true"
* @generated

*/

String getRootTable();

/**

* Returns whether the value of the '{@link Tables.QueryGET#getRootTable <em>Root Table</em>}' attribute is set.
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* <I-- begin-user-doc -->

* <I-- end-user-doc -->

* @return whether the value of the '<em>Root Table</em>' attribute is set.
* @generated

*/

boolean isSetRootTable();

/**

* Returns the value of the '<em><b>Root Alias</b></em>' attribute.
* @return the value of the '<em>Root Alias</em>' attribute.

* @see #setRootAlias(String)

* @model

* @generated

*/

String getRootAlias();

/**

* Sets the value of the '{@link Tables.QueryGET#getRootAlias <em>Root Alias</em>}' attribute.

* @param value the new value of the '<em>Root Alias</em>' attribute.
* @generated
*/

void setRootAlias(String value);

/**

* @model joinRequired="true" tableRequired="true" fieldRequired="true"
* @generated

*/

void addJoin(JOIN<Tablelnstance, ?, ?> join, Tablelnstance table, Field<?, TableInstance> field);

/**

* @model filtersRequired="true" filtersMany="false"
* @generated

*/

void setFilter(EList<Filters> filters);

/**

* @model clazzRequired="true"
* @generated NOT

*/

List<Object> generate(Class<?> clazz);

/**

* Returns the value of the '<em><b>Union</b></em>' containment reference list.
* The list contents are of type {@link Tables.QueryGET}&lIt;?>.

* @return the value of the '<em>Union</em>' containment reference list.

* @model containment="true"

* @generated

*/

EList<QueryGET<?>> getUnion();

}// QueryGET

QueryGET Interface

/**
*/
package Tables.impl;

import java.lang.reflect.ParameterizedType;
import java.sql.Connection;

import java.sql.DriverManager;

import java.sql.ResultSet;

import java.sql.SQLException;

import java.sql.Statement;

import java.util.ArrayList;

import java.util.Collection;

import java.util.HashMap;
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import java.util.lterator;
import java.util.List;
import java.util. Map;

import org.eclipse.emf.common.notify.Notification;

import org.eclipse.emf.common.notify.NotificationChain;
import org.eclipse.emf.common.util .EList;

import org.eclipse.emf.ecore.EClass;

import org.eclipse.emf.ecore.InternalEObject;

import org.eclipse.emf.ecore.impl.ENotificationimpl;
import org.eclipse.emf.ecore.impl.MinimalEObjectimpl;
import org.eclipse.emf.ecore.util. EObjectContainmentEList;
import org.eclipse.emf.ecore.util.EObjectResolvingEList;
import org.eclipse.emf.ecore.util.InternalEList;

import Tables.Field;

import Tables.Filters;

import Tables.JOIN;

import Tables.NaryNode;
import Tables.QueryGET;
import Tables.Table;

import Tables.TablesPackage;

/**
* <l-- begin-user-doc -->
* An implementation of the model object '<em><b>Query GET</b></em>'.
* <I-- end-user-doc -->
* <p>
* The following features are implemented:
* <ul>
* <li>{@link Tables.impl.QueryGETImpl#getUnion <em>Union</em>}</li>
* <li>{@link Tables.impl.QueryGETImpl#getSelectedFields <em>Selected Fields</em>}</li>
* <li>{@link Tables.impl.QueryGETImpl#getRootTable <em>Root Table</em>}</li>
* <li>{@link Tables.impl.QueryGETImpl#getRootAlias <em>Root Alias</em>}</li>
* </ul>
* </p>
o
* @generated
*/
public class QueryGETImpl<Tablelnstance extends Table> extends MinimalEObjectimpl.Container implements
QueryGET<Tablelnstance> {
/**
* The cached value of the '{@link #getUnion() <em>Union</em>}' containment reference list.
* <1-- begin-user-doc -->
* <I-- end-user-doc -->
* @see #getUnion()
* @generated
* @ordered
*/

protected EList<QueryGET<?>> union;

/**

* The cached value of the '{@link #getSelectedFields() <em>Selected Fields</em>}' reference list.
* <I-- begin-user-doc -->

* <I-- end-user-doc -->

* @see #getSelectedFields()

* @generated

* @ordered

*/

protected EList<Field<?, Tablelnstance>> selectedFields;

/**

* The cached value of the '{@link #getJoin() <em>Join</em>}' reference list.
* <I-- begin-user-doc -->

* <I-- end-user-doc -->

* @see #getJoin()

* @generated
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* @ordered
*/

protected EList<JOIN<Tablelnstance, ?, ?>> join;

/**

* The cached value of the {@link #getFilter() <em>Filter</em>}' reference.
* <I-- begin-user-doc -->

* <l-- end-user-doc -->

* @see #getFilter()

* @generated

* @ordered

*/

protected Filters<Tablelnstance> filter;

/**

* The default value of the '{@link #getRootTable() <em>Root Table</em>}' attribute.
* <I-- begin-user-doc -->

* <l-- end-user-doc -->

* @see #getRootTable()

* @generated

* @ordered

*/

protected static final String ROOT_TABLE_EDEFAULT = null;

/**

* The cached value of the '{@link #getRootTable() <em>Root Table</em>}' attribute.
* <l-- begin-user-doc -->

* <I-- end-user-doc -->

* @see #getRootTable()

* @generated

* @ordered

*/

protected String rootTable = ROOT_TABLE_EDEFAULT,;

protected Class<Tablelnstance> rootInstance;

/**

* This is true if the Root Table attribute has been set.
* <I-- begin-user-doc -->

* <I-- end-user-doc -->

* @generated

* @ordered

*/

protected boolean rootTableESet;

/**

* The default value of the '{@link #getRootAlias() <em>Root Alias</em>}' attribute.
* <I-- begin-user-doc -->

* <I-- end-user-doc -->

* @see #getRootAlias()

* @generated

* @ordered

*/

protected static final String ROOT_ALIAS_EDEFAULT = null;

/**

* The cached value of the '{@link #getRootAlias() <em>Root Alias</em>}' attribute.
* <I-- begin-user-doc -->

* <I-- end-user-doc -->

* @see #getRootAlias()

* @generated

* @ordered

*/

protected String rootAlias = ROOT_ALIAS_EDEFAULT;

/**

* The tablesToAlias creates a mapping between
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* the actual name of the Table and its

* coresponding alias

*/
private Map<String,String> tablesToAlias;
/**

* resultMap is the final map that will be filled
* with data returned from the database querying
*/

private Map<String,Object> resultMap;

/**

* Mapping of the joins between the Tables

* Gives information on which Table is joined
* with which other Table

* key(String) -> name of the Table

* value(List) ->the tables that are joined with the key

& through the join objects
*/

private Map<String,List<JOIN<?,?,?>>> joinsOfTables;

/**

* <I-- begin-user-doc -->

* Simple constructor for the QueryGET
* Invoked through the TableFactory

* Mostly for syntactic sugar. Use is not
* recommended

* <I-- end-user-doc -->

* @generated

*/

protected QueryGETImpl() {
super();

}

/**

* <l-- begin-user-doc -->

* Constructor for QueryGET

* Invoked through the TablesFactory

* Appropriate for use instead of the simple
* constructor

* <I-- end-user-doc -->

* @generated NOT

*/

protected QueryGETImpl(Class<Tablelnstance> tablelnstance) {
super();
this.rootTable = tablelnstance.getSimpleName().substring(1);
this.rootInstance = tablelnstance;

}

/**

* <I-- begin-user-doc -->
* <I-- end-user-doc -->
* @generated
*/
@Override
protected EClass eStaticClass() {
return TablesPackage.Literals. QUERY_GET;

}

/**
* <I-- begin-user-doc -->
* <l-- end-user-doc -->
* @generated
*/
public EList<Field<?, Tablelnstance>> getSelectedFields() {
if (selectedFields == null) {
selectedFields = new EObjectResolvingEList<Field<?, TableIlnstance>>(Field.class, this,

TablesPackage.QUERY_GET__SELECTED_FIELDS);
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}

return selectedFields;

}
/**

* <I-- begin-user-doc -->
* <I-- end-user-doc -->
-
*/
public EList<JOIN<Tablelnstance, ?, ?>> getJoin() {

if (join == null) {

join = new EObjectResolvingEList<JOIN<Tablelnstance, ?, ?>>(JOIN.class, this,
TablesPackage.QUERY_GET__JOIN);
}
return join;

}
/**

* <l-- begin-user-doc -->
* <l-- end-user-doc -->
*
*/
@SuppressWarnings("unchecked")
public Filters<Tablelnstance> getFilter() {
if (filter != null && filter.elsProxy()) {
InternalEObject oldFilter = (InternalEObject)filter;
filter = (Filters<Tablelnstance>)eResolveProxy(oldFilter);
if (filter != oldFilter) {
if (eNotificationRequired())
eNotify(new ENotificationImpl(this, Notification.RESOLVE,
TablesPackage.QUERY_GET__FILTER, oldFilter, filter));
}
}
return filter;

}
[**

* <I-- begin-user-doc -->

* <I-- end-user-doc -->

o

*/

public Filters<Tablelnstance> basicGetFilter() {
return filter;

}
J**

* <I-- begin-user-doc -->
* <I-- end-user-doc -->
*
*/
public void setFilter(Filters<Tablelnstance> newFilter) {
Filters<Tablelnstance> oldFilter = filter;
filter = newfilter;
if (eNotificationRequired())
eNotify(new ENotificationImpl(this, Notification.SET, TablesPackage.QUERY_GET__FILTER, oldFilter,
filter));
}

/**

* <I-- begin-user-doc -->

* <I-- end-user-doc -->

*

*/

public String getRootTable() {
return rootTable;

}
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/**

* <I-- begin-user-doc -->

* <I-- end-user-doc -->

* @generated

*/

public boolean isSetRootTable() {
return rootTableESet;

}
/**

* <I-- begin-user-doc -->

* <I-- end-user-doc -->

* @generated

*/

public String getRootAlias() {
return rootAlias;

}
/**

* <I-- begin-user-doc -->
* <l-- end-user-doc -->
* @generated
*/
public void setRootAlias(String newRootAlias) {

String oldRootAlias = rootAlias;

rootAlias = newRootAlias;

if (eNotificationRequired())

eNotify(new ENotificationImpl(this, Notification.SET, TablesPackage.QUERY_GET__ROOT_ALIAS,
oldRootAlias, rootAlias));

}

/**
* <l-- begin-user-doc -->
* <I-- end-user-doc -->
* @generated
*/
public EList<QueryGET<?>> getUnion() {

if (union ==null) {

union = new EObjectContainmentEList<QueryGET<?>>(QueryGET.class, this,
TablesPackage.QUERY_GET__UNION);
}

return union;

}
J**

* <l-- begin-user-doc -->
* <I-- end-user-doc -->
* @generated
*/
@Override
public NotificationChain elnverseRemove(InternalEObject otherEnd, int featurelD, NotificationChain msgs) {

switch (featurelD) {

case TablesPackage.QUERY_GET__UNION:
return ((InternalEList<?>)getUnion()).basicRemove(otherEnd, msgs);

}

return super.elnverseRemove(otherkEnd, featurelD, msgs);

}
/**

* <I-- begin-user-doc -->

* <l-- end-user-doc -->

* @generated

*/

@Override

public Object eGet(int featurelD, boolean resolve, boolean coreType) {
switch (featurelD) {
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case TablesPackage.QUERY_GET__UNION:
return getUnion();

case TablesPackage.QUERY_GET__SELECTED_FIELDS:
return getSelectedFields();

case TablesPackage.QUERY_GET__JOIN:
return getJoin();

case TablesPackage.QUERY_GET__FILTER:
if (resolve) return getFilter();
return basicGetFilter();

case TablesPackage.QUERY_GET__ROOT_TABLE:
return getRootTable();

case TablesPackage.QUERY_GET__ROOT_ALIAS:
return getRootAlias();

}

return super.eGet(featurelD, resolve, coreType);

}
/**

* <l-- begin-user-doc -->
* <l-- end-user-doc -->
*
*/
@SuppressWarnings("unchecked")
@Override
public void eSet(int featurelD, Object newValue) {
switch (featurelD) {
case TablesPackage.QUERY_GET__UNION:
getUnion().clear();
getUnion().addAll((Collection<? extends QueryGET<?>>)newValue);
return;
case TablesPackage.QUERY_GET__SELECTED_FIELDS:
getSelectedFields().clear();
getSelectedFields().addAll((Collection<? extends Field<?, TableInstance>>)newValue);
return;
case TablesPackage.QUERY_GET__JOIN:
getJoin().clear();
getloin().addAll((Collection<? extends JOIN<Tablelnstance, ?, ?>>)newValue);
return;
case TablesPackage.QUERY_GET__FILTER:
setFilter((Filters<Tablelnstance>)newValue);
return;
case TablesPackage.QUERY_GET__ROOT_ALIAS:
setRootAlias((String)newValue);
return;

}

super.eSet(featurelD, newValue);

}
Jx*

* <l-- begin-user-doc -->
* <I-- end-user-doc -->
*
*/
@Override
public void eUnset(int featurelD) {
switch (featurelD) {
case TablesPackage.QUERY_GET__UNION:
getUnion().clear();
return;
case TablesPackage.QUERY_GET__SELECTED_FIELDS:
getSelectedFields().clear();
return;
case TablesPackage.QUERY_GET__JOIN:
getJoin().clear();
return;
case TablesPackage.QUERY_GET__FILTER:
setFilter((Filters<Tablelnstance>)null);
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return;
case TablesPackage.QUERY_GET__ROOT_ALIAS:
setRootAlias(ROOT_ALIAS_EDEFAULT);
return;
}
super.eUnset(featurelD);

}
/**

* <I-- begin-user-doc -->
* <I-- end-user-doc -->
*
*/
@Override
public boolean elsSet(int featurelD) {
switch (featurelD) {
case TablesPackage.QUERY_GET__UNION:
return union != null && !union.isEmpty();
case TablesPackage.QUERY_GET__SELECTED_FIELDS:
return selectedFields != null && !selectedFields.isEmpty();
case TablesPackage.QUERY_GET__JOIN:
return join != null && !join.isEmpty();
case TablesPackage.QUERY_GET__FILTER:
return filter != null;
case TablesPackage.QUERY_GET__ROOT_TABLE:
return isSetRootTable();
case TablesPackage.QUERY_GET__ROOT_ALIAS:
return ROOT_ALIAS_EDEFAULT == null ? rootAlias != null :

|IROOT_ALIAS_EDEFAULT .equals(rootAlias);

}

return super.elsSet(featurelD);

}
Jx*

* <l-- begin-user-doc -->
* <I-- end-user-doc -->
*
*/
@Override
public String toString() {
if (elsProxy()) return super.toString();

StringBuffer result = new StringBuffer(super.toString());

result.append(" (RootTable: ");

if (rootTableESet) result.append(rootTable); else result.append("<unset>");
result.append(", rootAlias: ");

result.append(rootAlias);

result.append(')');

return result.toString();

}
/**

* <I-- begin-user-doc -->

* The following operations occur

* -> generation of the query

-> connection with the database and return of the
resultset

-> format data into object

* <I-- end-user-doc -->

* NOT

*/

public List<Object> generate(Class<?> clazz) {

*
*

*

/*Query GEneration phase*/

tablesToAlias = new HashMap<String,String>();

/*Initialize the joinsOfTables*/

this.joinsOfTables = new HashMap<String,List<JOIN<?,?,?>>>();
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/*Start with select clause*/
StringBuffer query = new StringBuffer("SELECT ");
/*Display select for the fields of the main table */
for(Field<?,?> rootField:this.selectedFields){
if(!(this.selectedFields.indexOf(rootField)==0)){
query.append(",");
}
else{
query.append("");
}
if(this.rootAlias.equals(null)){
query.append(this.rootTable+".");
}
else{
query.append(this.rootAlias+".");
}
query.append(rootField.getFieldName()+" AS ");
query.append(rootField.getAlias()+this.hashCode());
}
/*If there are multiple tables,
* loop through the joins and get the joined fields*/
if(this.join!=null){
/*get all the joined tables of the root*/
for(JOIN<?,?,?> join:this.join){
/*Display their fields*/
/*The general form of appending a field is:
*<Table>.<Field> AS <Field Alias>
*/
for(Field<?,?> joinfield:join.getJoinedTableFields()){
/* Use the alias of the joined table if it is not null.
* If the alias is null use the name of the table instead
*/
if(join.getJoinedAlias().equals(null)){
query.append(" ,"+join.getJoinedTable()+".");
}
else{
query.append(" ,"+join.getJoinedAlias()+".");
}
/* Append the name of each field along with its alias
* The alias of the field MUST NOT be null
*/
query.append(joinfield.getFieldName()+" AS ");
query.append(joinfield.getAlias()+join.hashCode());
}
query = joinFieldUnwrap(query,join);
}
}
/*add FROM clause, first for Table, and then for the joins*/
query.append(" FROM ");
/*Append the name of the root table in the query*/
query.append(this.rootTable);

/*if the root Table has an alias append it*/
if(!this.rootAlias.equals(null)){
tablesToAlias.put(this.rootTable, this.rootAlias);
query.append(" AS "+this.rootAlias);
}
/*In case you have multiple tables add them through the join fields*/
/*The general form of appending a field is:
*JOIN <Table> AS <Table Alias> ON <Root Table>.<Initial Field> = <Joined Table>.<Joined Field>
*/
if(this.join!=null){
for(JOIN<?,?,?> join:this.join){
/*First of all update the hashMap joinsOfTables*/
if(!this.joinsOfTables.containsKey(join.getlInitialTable())){
List<JOIN<?,?,?>> joinList = new ArrayList<JOIN<?,?,?>>();
joinList.add(join);
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}

}

this.joinsOfTables.put(join.getlnitialTable(), joinList);

}

else{
List<JOIN<?,?,?>> temp = this.joinsOfTables.get(join.getlInitialTable());
temp.add(join);
this.joinsOfTables.put(join.getlInitialTable(), temp);

}

/* Append the name of the joined table along with the keyword JOIN */
query.append(" JOIN "+ join.getJoinedTable());
/*If the table has an alias, append it*/
if(!join.getJoinedAlias().equals(null)){
tablesToAlias.put(join.getloinedTable(), join.getJoinedAlias());
query.append(" AS "+join.getJoinedAlias());
}
/*Define on which field the join happens*/
query.append(" ON");
/*Append the root table or alias*/
if(!this.rootAlias.equals(null)){
query.append(this.rootAlias+".");
}
else{
query.append(this.rootTable+".");
}
/*Append the field name of the root.*/
query.append(join.getOnFieldInitial().getFieldName()+"=");
/*Append the joined table name or alias*/
if(!join.getJoinedAlias().equals(null)){
query.append(join.getioinedAlias()+".");
}
else{
query.append(join.getioinedTable()+".");
}
/*Append the joined table field*/
query.append(join.getOnFieldJoined().getFieldName());
/*Repeat the above process with the joined Table as the root*/
query = joinTableUnwrap(query,join);

/*Add WHERE clause */
if(this.getFilter()!=null){
query.append(" WHERE ");

}

/*Add the filter for the root and/or the joined tables*/
if(this.getFilter().getFromJOIN()==null){

}

else{

}

query = resolveFilter(query,this.getFilter(),this.rootAlias);

query = resolveFilter(query,this.getFilter(),this.getFilter().getFromJOIN().getJoinedAlias());

System.out.printIn("Query Generated: "+query);

/*connect with database and bring the results*/

try{

/*Transaction Phase*/

/*connect with the database*/

String host = "jdbc:mysql://localhost:3306/sqltest1";
String uName = "root";

String uPass = "root";

Connection con = DriverManager.getConnection(host, uName, uPass);

Statement stmt = con.createStatement();

/*execute the query to get the resultset back*/
ResultSet resset = stmt.executeQuery( query.toString() );
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/*Processing Phase*/
/*Initialize the resultMap*/
this.resultMap = new HashMap<String,Object>();

/*Loop through the resultsets*/
/*Objects will be generated with Top-Down logic*/
while(resset.next()){
/*generate the key of the table
* (contains the values of the fields in a string)
*/
String key = generateKey(resset,null,null);
/*If the key exist go and resolve the joins of this table with
* the use of joinsOfTables
*/
if(resultMap.containsKey(key)){
/*resolve the other joins*/
if(this.joinsOfTables.get(this.rootTable)!=null){
for(JOIN<?,?,?> join:this.joinsOfTables.get(this.rootTable)){
try {
resolveloin(clazz,join, resset,
this.joinsOfTables, key);
} catch (ClassNotFoundException e) {
// TODO Auto-generated catch block
e.printStackTrace();

}
}
/*if the key does not exist, create an object, put it in resultMam
*and then resolve the joins of the tables

*/
else{
try {
/*create the object*/
Object obj = createObject(clazz, resset,null);
this.resultMap.put(key, obj);
/*resolve joins*/
if(this.joinsOfTables.get(this.rootTable)!=null){
for(JOIN<?,?,?> join:this.joinsOfTables.get(this.rootTable)){
try {
resolveloin(clazz, join, resset,
this.joinsOfTables, key);
} catch (ClassNotFoundException e) {
// TODO Auto-generated catch block
e.printStackTrace();
}
}
}
} catch (lllegalArgumentException e) {
// TODO Auto-generated catch block
e.printStackTrace();
} catch (NoSuchFieldException e) {
// TODO Auto-generated catch block
e.printStackTrace();
} catch (SecurityException e) {
// TODO Auto-generated catch block
e.printStackTrace();
}
}

}

/*Combine the objects into the resultMap*/
combiner(clazz);

Iterator it = this.resultMap.entrySet().iterator();
List<Object> finalList = new ArrayList<Object>();
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while (it.hasNext()) {

Map.Entry pair = (Map.Entry)it.next();
finalList.add(pair.getValue());

}
return finalList;

}
catch(SQLException err){

System.out.printin(err.getMessage());

}

return null;

}

/**

o

* query
* join

o

*/

private StringBuffer joinFieldUnwrap(StringBuffer query, JOIN<?,?,?> join){
for(JOIN<?,?,?> nextjoin:join.getloinMore() ){
if(nextjoin!=null){
for(Field<?,?> joinfield:nextjoin.get)oinedTableFields()){
if(nextjoin.getJoinedAlias().equals(null)){
query.append(" ,"+nextjoin.getloinedTable()+".");

}

else{

query.append(" ,"+nextjoin.getloinedAlias()+".");

}
query.append(joinfield.getFieldName()+" AS ");
query.append(joinfield.getAlias()+nextjoin.hashCode());

}
query = joinFieldUnwrap(query,nextjoin);
}

}

return query;
}
/**
o
* query
* join
o
*/

private StringBuffer joinTableUnwrap(StringBuffer query, JOIN<?,?,?> join){
/*loop through all the tables that are joined with the root
*The "join" object is considered the root
*/
for(JOIN<?,?,?> nextjoin : join.getloinMore()){
/*First of all update the hashMap joinsOfTables*/
if(!this.joinsOfTables.containsKey(nextjoin.getlnitialTable())){
List<JOIN<?,?,?>> joinList = new ArrayList<JOIN<?,?,?>>();
joinList.add(nextjoin);
this.joinsOfTables.put(nextjoin.getlInitialTable(), joinList);

}

else{
List<JOIN<?,?,?>> temp = this.joinsOfTables.get(nextjoin.getInitialTable());
temp.add(nextjoin);
this.joinsOfTables.put(nextjoin.getInitialTable(), temp);

}

/*repeat the process described in the generate sector of field manipulation*/
if(nextjoin!=null){
query.append(" JOIN "+ nextjoin.getloinedTable());
if(!nextjoin.getloinedAlias().equals(null)){
tablesToAlias.put(nextjoin.getJoinedTable(), nextjoin.getloinedAlias());

query.append(" AS "+nextjoin.getloinedAlias());
}

query.append(" ON");
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}

}

return query;

if(nextjoin.getInitialAlias()!=null){
query.append(nextjoin.getlnitialAlias()+".");
}
else{
query.append(nextjoin.getinitialTable()+".");
}
query.append(nextjoin.getOnFieldInitial().getFieldName()+"=");
if(nextjoin.getJoinedAlias()!=null){
query.append(nextjoin.getloinedAlias()+".");
}
else{
query.append(nextjoin.getloinedTable()+".");
}
query.append(nextjoin.getOnFieldJoined().getFieldName());
query = joinTableUnwrap(query,nextjoin);

private StringBuffer joinWhereUnwrap(StringBuffer query, JOIN<?,?,?> join){
if(join.getWhere()!=null){
query = resolveFilter(query,join.getWhere(),join.getJoinedAlias());

}
/**

}

for(JOIN<?,?,?> innerjoin:join.getJoinMore()){

query = joi

}

return query;

nWhereUnwrap(query,innerjoin);

* Analyze of the filter, for query creation

*

*

*/

query
filter
tableAlias

private StringBuffer resolveFilter(StringBuffer query, Filters<?> filter, String tableAlias){

query.append("(");

/*append the fieldname*/

query.append(tableAl

ias+"."+filter.getCondition().getField().getFieldName()+" ");

/*append the operator*/
switch(filter.getCondition().getOperator().getLiteral()){
case "EQUALS":

query.append("=");
break;

case "NOT_EQUAL":

case "GR":

case "LS":

query.append("!=");
break;

query.append(">");
break;

query.append("<");
break;

case "GRE":

case "LSE":

query.append(">=");
break;

query.append("<=");
break;

case "BETWEEN":

case "LIKE"

case "IN":

query.append(filter.getCondition().getOperator().getLiteral()+" ");
break;
query.append(filter.getCondition().getOperator().getLiteral()+" ");
break;
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query.append(filter.getCondition().getOperator().getLiteral()+" ");
break;

}

/*append the value*/

query.append(""+filter.getCondition().getOther()+"");

/*go to the inner filters*/
for(NaryNode treelist:filter.getChainedFilters()){
/*find type of the filter*/
switch(treelist.getBI()){
case AND:
query.append(" AND ");
/*Resolve inner filters*/
if(treelist.getValue().getFromJOIN()==null){
query = resolveFilter(query,treelist.getValue(), this.rootAlias);
}
else{
query =
resolveFilter(query,treelist.getValue(),treelist.getValue().getFromJOIN().getJoinedAlias());
}
query.append("");
break;
case OR:
query.append(" OR ");
/*Resolve inner filters*/
if(treelist.getValue().getFromJOIN()==null){
query = resolveFilter(query,treelist.getValue(),this.rootAlias);
}
else{
query =
resolveFilter(query,treelist.getValue(),treelist.getValue().getFromJOIN().getJoinedAlias());
}
query.append("");
break;
}
}
query.append(")");
return query;
}
/**
* Generate a key for the resultMap of the root and the joins
* The key consists of the values of the fields

* resset

* join

* prevKey

o

* SQLException
*/

private String generateKey(ResultSet resset, JOIN<?,?,?> join, String prevKey) throws SQLException{
StringBuffer key = new StringBuffer();
/*root case*/
if(join==null){
if(!this.getSelectedFields().isEmpty()){
for(Field<?,?> fld:this.getSelectedFields()){
key.append(resset.getObject(fld.getAlias()+this.hashCode()));

}
}
else{
key.append(resset.hashCode());
}
}
/*join case*/
else{

key.append(prevKey);
if(!join.getJoinedTableFields().isEmpty()){
for(Field<?,?> fld:join.getJoinedTableFields()){
key.append(resset.getObject(fld.getAlias()+join.hashCode()));
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}
else{
key.append(resset.hashCode());
}
}
key.append("-");
// System.out.printin(key);
return key.toString();
}
/**

* Create a new object for the resultMap
* @param clazz : class of the object produced from the ORM
* @param resset
* @param join
* @return
* @throws SQLException
* @throws lllegalArgumentException
* @throws NoSuchFieldException
* @throws SecurityException
*/
private Object createObject(Class<?> clazz, ResultSet resset, JOIN<?,?,?> join) throws SQLException,
IllegalArgumentException, NoSuchFieldException, SecurityException{
/*Create object for the root*/
if(join==null){
try {
/*Make a new instance of the class*/
Object obj = clazz.newlInstance();
/* iterate through the fields of the root
* and fill the object
*/
for(Field<?, ?> fld:this.selectedFields){
java.lang.reflect.Field tempfld =
obj.getClass().getDeclaredField(fld.getFieldName());
tempfld.setAccessible(true);
tempfld.set(obj, resset.getObject(fld.getAlias()+this.hashCode()));
tempfld.setAccessible(false);
}
// System.out.printIn("Object created for "+this.rootTable);
return obj;
} catch (InstantiationException e) {
// TODO Auto-generated catch block
e.printStackTrace();
return null;
} catch (lllegalAccessException e) {
// TODO Auto-generated catch block
e.printStackTrace();

return null;
}
}
/*Create object for the joins*/
else{
try {

/*create a new instance of the class*/

Object obj = clazz.newlInstance();

/*iterate through the fields of the root

* and fill the object

* */

for(Field<?, ?> fld:join.getloinedTableFields()){
java.lang.reflect.Field tempfld =

obj.getClass().getDeclaredField(fld.getFieldName());

tempfld.setAccessible(true);

tempfld.set(obj, resset.getObject(fld.getAlias()+join.hashCode()));
tempfld.setAccessible(false);
}

System.out.printIn("Object created for "+join.getloinedTable());
return obj;

//
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} catch (InstantiationException e) {
// TODO Auto-generated catch block
e.printStackTrace();
return null;

} catch (lllegalAccessException e) {
// TODO Auto-generated catch block
e.printStackTrace();
return null;

}
/**
* Analyze a join.
* Generate its key from the parent of the join.
* Create an object for the resultMap that exists in the JOIN object.
* Get the inner joins of this JOIN object and resolve them the same way
* @param clazz
* @param join
* @param resset
* @param joinsOfTables
* @param prevKey
* @throws SQLException
* @throws ClassNotFoundException
*/
private void resolveloin(Class<?> clazz,JOIN<?,?,?> join, ResultSet resset,Map<String,List<JOIN<?,?,?>>> joinsOfTables, String
prevKey) throws SQLException, ClassNotFoundException{

/*generate the key join*/

String key = generateKey(resset,join,prevKey);

/*if the key exist draw the object, else create the object*/

if(join.getResultMap().containsKey(key)){

/*call resolve joins*/
if(joinsOfTables.get(join.get)oinedTable())!=null){
for(JOIN<?,?,?> innerjoin:joinsOfTables.get(join.getoinedTable()) ){
resolveloin(clazz,innerjoin, resset, joinsOfTables, key);

}
}
}
else{
/*create it and put it in the result map*/
Class<?> joinClass = Class.forName(clazz.getPackage().getName()+"."+join.getloinedTable());
try {
Object obj = createObject(joinClass, resset,join);
join.getResultMap().put(key, obj);
/*resolve the other joins*/
if(joinsOfTables.get(join.get)oinedTable())!=null){
for(JOIN<?,?,?> innerjoin:joinsOfTables.get(join.getloinedTable())){
resolveloin(clazz,innerjoin, resset, joinsOfTables, key);
}
}
} catch (lllegalArgumentException e) {
// TODO Auto-generated catch block
e.printStackTrace();
} catch (NoSuchFieldException e) {
// TODO Auto-generated catch block
e.printStackTrace();
} catch (SecurityException e) {
// TODO Auto-generated catch block
e.printStackTrace();
}
}

}

/* Combines the objects in the resultMaps, Starting from the root table
* the method combiner_inner is called recursively in order to resolve the joins
* With the joinsOfTables we can see the hierarchy in which the Tables are accessed.
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* It implements a tree which we access with a DFS.
* The Lists of the Entities are filled Bottom-Up.
* */
private void combiner(Class<?> clazz){
/*Enter only if you have joined tables*/
if(this.joinsOfTables.get(this.rootTable)!=null){
/*Loop through all the JOIN objects in your list*/
for(JOIN<?,?,?> join:this.joinsOfTables.get(this.rootTable)){
/* Call combiner_inner to resolve each join first.
* The logic is to access the tables as a DFS tree of tables, combining the
* "leaf" Tables first
* */
combiner_inner(clazz,join);
/*Find all the children in the join HashMap. Put them in the appropriate list*/
/*Iterate through the resultMap of the child JOIN and insert them in the apropriate List*/
Iterator it = join.getResultMap().entrySet().iterator();
while(it.hasNext()){
/*Tokenize the key in depth*/
Map.Entry pair = (Map.Entry)it.next();
/* Get the parent of the child.
* The parent is calculated from the key
* */
String parentKey = getltToken(pair.getKey().toString(),"-");

/*find the fields of the parent*/
for(java.lang.reflect.Field fld :
this.resultMap.get(parentKey).getClass().getDeclaredFields()){
/*get only the fields that are Lists*/
if(fld.getType().getSimpleName().equals("List")){
/*Check if the list is of the appropriate type*/
ParameterizedType party =
(ParameterizedType)fld.getGenericType();
if(party.getActualTypeArguments()[0].getTypeName().equals(clazz.getPackage().getName()+"."+join.getJoinedTable())){
try {
/*update the list of the parent*/
fld.setAccessible(true);
List templist = (List) fld.get(this.resultMap.get(parentKey));
if(templist==null){
templist = new ArrayList();
}
templist.add(pair.getValue());

fld.set(this.resultMap.get(parentKey), templist);

fld.setAccessible(false);

} catch (lllegalArgumentException e) {
// TODO Auto-generated catch block
e.printStackTrace();

} catch (lllegalAccessException e) {
// TODO Auto-generated catch block
e.printStackTrace();

}

/* Combiner for joins and their inner joins.

* It works recursively.

* Logic is similar with combiner.

* */

private void combiner_inner(Class<?> clazz, JOIN<?,?,?> join){
if(joinsOfTables.get(join.get)oinedTable())!=null){

>eh. 100



for(JOIN<?,?,?> innerjoin:joinsOfTables.get(join.getloinedTable())){
combiner_inner(clazz,innerjoin);

Iterator it = innerjoin.getResultMap().entrySet().iterator();
while(it.hasNext()){

Map.Entry pair = (Map.Entry)it.next();
String parentKey = getltToken(pair.getKey().toString(),"-");

for(java.lang.reflect.Field fld : join.getResultMap().get(parentKey).getClass().getDeclaredFields()){
if(fld.getType().getSimpleName().equals("List")){
ParameterizedType party = (ParameterizedType)fld.getGenericType();
if(party.getActualTypeArguments()[0].getTypeName().equals(clazz.getPackage().getName()+"."+innerjoin.getJoinedTable())){
try {
fld.setAccessible(true);
List templist = (List)
fld.get(join.getResultMap().get(parentKey));
if(templist==null){
templist = new ArrayList();
}
//System.out.printIn("Templist Size: "+templist.size());
templist.add(pair.getValue());

fld.set(join.getResultMap().get(parentKey), templist);

fld.setAccessible(false);

} catch (lllegalArgumentException e) {
// Auto-generated catch block
e.printStackTrace();

} catch (lllegalAccessException e) {
// Auto-generated catch block
e.printStackTrace();

}

return ;

}

/*Returns the parent of the entity*/
private String getltToken(String strValue, String splitter )

{
String[] strArray = strValue.split("-");
String lastToken = strArray[strArray.length -1];
String parentKey = strValue.substring(0, strValue.length()-lastToken.length()-1);
return parentKey;

}

}//QueryGETImpl

QueryGET Implementation

3.3.3 JOIN

/**
*/
package Tables;

import java.util.Map;
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import org.eclipse.emf.common.util .EList;
import org.eclipse.emf.ecore.EObject;

* <I-- begin-user-doc -->
* A representation of the model object '<em><b>JOIN</b></em>".
* <l-- end-user-doc -->

* @generated

public interface JOIN<InitialTable extends Table, JoinedTable extends Table, Type> extends EObject {

/**

* Returns the value of the '<em><b>0n Field Initial</b></em>' reference.
* @return the value of the '<em>O0n Field Initial</em>' reference.

* @model required="true" derived="true"

* @generated

*/

Field<Type, InitialTable> getOnFieldInitial();

/**
* Sets the value of the '{@link Tables.JOIN#getOnFieldInitial <em>On Field Initial</em>}' reference.

* @param value the new value of the '<em>0n Field Initial</em>' reference.
* @see #getOnFieldlnitial()

* @generated

*/

void setOnFieldInitial(Field<Type, InitialTable> value);

/**

* Returns the value of the '<em><b>0n Field Joined</b></em>' reference.
* @return the value of the '<em>0n Field Joined</em>' reference.

* @model required="true" derived="true"

* @generated

*/

Field<Type, JoinedTable> getOnFieldJoined();

/**
* Sets the value of the {@link Tables.JOIN#getOnFieldJoined <em>On Field Joined</em>}' reference.

* @param value the new value of the '<em>0n Field Joined</em>' reference.
* @generated

*/

void setOnFieldJoined(Field<Type, JoinedTable> value);

/**

* Returns the value of the '<em><b>Joined Table Fields</b></em>' reference list.
* The list contents are of type {@link Tables.Field}&It;?, JoinedTable>.

* @return the value of the '<em>Joined Table Fields</em>' reference list.

* @model

* @generated

*/

EList<Field<?, JoinedTable>> getloinedTableFields();

/**

* Returns the value of the '<em><b>Where</b></em>' reference.
* @return the value of the '<em>Where</em>' reference.

* @model

* @generated

*/

Filters<JoinedTable> getWhere();

/**
* Sets the value of the '{@link Tables.JOIN#getWhere <em>Where</em>}' reference.

* @param value the new value of the '<em>Where</em>' reference.
* @generated
*/

void setWhere(Filters<JoinedTable> value);
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/**

* Returns the value of the '<em><b>Initial Table</b></em>" attribute.
* @return the value of the '<em>Initial Table</em>' attribute.

* @generated

*/

String getinitialTable();

/**

* Returns whether the value of the '{@link Tables.JOIN#getInitialTable <em>Initial Table</em>}" attribute is set.
* @return whether the value of the '<em>Initial Table</em>' attribute is set.

* @generated

*/

boolean isSetlInitialTable();

/**

* Returns the value of the '<em><b>Joined Table</b></em>' attribute.

* @return the value of the '<em>Joined Table</em>' attribute.

* @model unsettable="true" required="true" transient="true" changeable="false" derived="true"
* @generated

*/

String getJoinedTable();

/**

* Returns whether the value of the '{@link Tables.JOIN#getJoinedTable <em>Joined Table</em>}' attribute is set.
* @return whether the value of the '<em>Joined Table</em>' attribute is set.

* @generated

*/

boolean isSetloinedTable();

/**

* Returns the value of the '<em><b>Joined Alias</b></em>' attribute.
* @return the value of the '<em>Joined Alias</em>' attribute.

* @model

* @generated

*/

String getJoinedAlias();

/**

* Sets the value of the '{@link Tables.JOIN#getJoinedAlias <em>Joined Alias</em>}' attribute.
* @param value the new value of the '<em>Joined Alias</em>' attribute.

* @generated

*/

void setJoinedAlias(String value);

/**

* Returns the value of the '<em><b>Initial Alias</b></em>" attribute.
* @return the value of the '<em>Initial Alias</em>' attribute.

* @model

* @generated

*/

String getlnitialAlias();

/**

* Sets the value of the '{@link Tables.JOIN#getInitialAlias <em>Initial Alias</em>}' attribute.
* @param value the new value of the '<em>Initial Alias</em>' attribute.

* @generated

*/

void setlnitialAlias(String value);

/**

* Returns the value of the '<em><b>Join More</b></em>' reference list.
* The list contents are of type {@link Tables.JOIN}&It;?, ?, ?>.

* @return the value of the '<em>Join More</em>' reference list.

* @model

* @generated

*/

EList<JOIN<?, ?, ?>> getloinMore();
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Map<String, Object> getResultMap();
void setResultMap(Map<String, Object> resultMap);

}// JOIN

JOIN Interface
/**
*/

package Tables.impl;

import java.util.Collection;
import java.util.HashMap;
import java.util.Map;

import org.eclipse.emf.common.notify.Notification;
import org.eclipse.emf.common.util.EList;

import org.eclipse.emf.ecore.EClass;

import org.eclipse.emf.ecore.InternalEObject;

import org.eclipse.emf.ecore.impl.ENotificationImpl;
import org.eclipse.emf.ecore.impl.MinimalEObjectimpl;
import org.eclipse.emf.ecore.util.EObjectResolvingEList;

import Tables.Field;

import Tables.Filters;

import Tables.JOIN;

import Tables.Table;

import Tables.TablesPackage;

/**
* <l-- begin-user-doc -->

* An implementation of the model object '<em><b>JOIN</b></em>'.
* <I-- end-user-doc -->

* @generated

*/

public class JOINImpl<InitialTable extends Table, JoinedTable extends Table, Type> extends MinimalEObjectImpl.Container implements

JOIN<InitialTable, JoinedTable, Type> {
/**
* The cached value of the '{@link #getOnFieldInitial() <em>On Field Initial</em>}' reference.
* @generated
* @ordered
*/
protected Field<Type, InitialTable> onFieldInitial;

/**
* The cached value of the '{@link #getOnFieldJoined() <em>On Field Joined</em>}' reference.
* @generated
* @ordered
*/
protected Field<Type, JoinedTable> onFieldJoined;

/**

* The cached value of the '{@link #getJoinedTableFields() <em>Joined Table Fields</em>}' reference list.
* @generated

* @ordered

*/

protected EList<Field<?, JoinedTable>> joinedTableFields;

/**

* The cached value of the '{@link #getWhere() <em>Where</em>}' reference.
* @generated

* @ordered

*/

protected Filters<JoinedTable> where;

/**
* The default value of the '{@link #getInitialTable() <em>Initial Table</em>}' attribute.
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* @generated

* @ordered

*/

protected static final String INITIAL_TABLE_EDEFAULT = null;

/**

* The cached value of the '{@link #getInitialTable() <em>Initial Table</em>}' attribute.
* @generated

* @ordered

*/

protected String initialTable = INITIAL_TABLE_EDEFAULT,

/**

* This is true if the Initial Table attribute has been set.
* @generated

* @ordered

*/

protected boolean initialTableESet;

/**

* The default value of the '{@link #getJoinedTable() <em>Joined Table</em>}' attribute.
* @generated

* @ordered

*/

protected static final String JOINED_TABLE_EDEFAULT = null;

/**

* The cached value of the '{@link #getJoinedTable() <em>Joined Table</em>}' attribute.
* @generated

* @ordered

*/

protected String joinedTable = JOINED_TABLE_EDEFAULT;

/**
* This is true if the Joined Table attribute has been set.
* @generated
* @ordered
*/

protected boolean joinedTableESet;

/**

* The default value of the '{@link #getJoinedAlias() <em>Joined Alias</em>}' attribute.
* @generated

* @ordered

*/

protected static final String JOINED_ALIAS_EDEFAULT = null;

/**

* The cached value of the '{@link #getJoinedAlias() <em>Joined Alias</em>}' attribute.
* @generated

* @ordered

*/

protected String joinedAlias = JOINED_ALIAS_EDEFAULT;

/**

* The default value of the '{@link #getlInitialAlias() <em>Initial Alias</em>}' attribute.
* @generated

* @ordered

*/

protected static final String INITIAL_ALIAS_EDEFAULT = null;

/**

* The cached value of the '{@link #getlInitialAlias() <em>Initial Alias</em>}' attribute.
* @generated

* @ordered

*/

protected String initialAlias = INITIAL_ALIAS_EDEFAULT;
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/**

* The cached value of the {@link #getJoinMore() <em>Join More</em>}' reference list.
* @generated

* @ordered

*/

protected EList<JOIN<?, ?, ?>> joinMore;

/**

* Here are stored the final data from a JOIN object.

* key is the values returned from the joined table

* value is the object that represents the table in the database
* The objects are combined in lists (or sets in the future)

* and finally stored in the resultMap of the root table

*/

private Map<String,Object> resultMap;

public Map<String, Object> getResultMap() {
return resultMap;

}

public void setResultMap(Map<String, Object> resultMap) {
this.resultMap = resultMap;

}
Jx*

* <l-- begin-user-doc -->

* Simple constructor for JOIN object

* Its use is not recommended for the application
* Mostly for syntactic sugar

* <I-- end-user-doc -->

* @generated

*/

protected JOINImpl() {
super();

}

/**

* <I-- begin-user-doc -->

* Actual constructor that must be used

* Takes as arguments classes of main Table

* and a Joined table for initialization and typesafe processes
* <I-- end-user-doc -->

* @generated NOT

*/

protected JOINImpl(Class<InitialTable> initialTable,Class<JoinedTable>joinedTable) {
super();
this.initialTable = initialTable.getSimpleName().substring(1);
this.joinedTable = joinedTable.getSimpleName().substring(1);
this.resultMap = new HashMap<String,Object>();

}

/**

* <I-- begin-user-doc -->
* <l-- end-user-doc -->
* @generated
*/
@Override
protected EClass eStaticClass() {
return TablesPackage.Literals.JOIN;

}
/**

* <I-- begin-user-doc -->
* <I-- end-user-doc -->
* @generated
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*/
@SuppressWarnings("unchecked")
public Field<Type, InitialTable> getOnFieldInitial() {
if (onFieldInitial != null && onFieldInitial.elsProxy()) {
InternalEObject oldOnFieldInitial = (InternalEObject)onFieldInitial;
onFieldlnitial = (Field<Type, InitialTable>)eResolveProxy(oldOnFieldInitial);
if (onFieldInitial != oldOnFieldlnitial) {
if (eNotificationRequired())
eNotify(new ENotificationImpl(this, Notification.RESOLVE,
TablesPackage.JOIN__ON_FIELD_INITIAL, oldOnFieldInitial, onFieldlInitial));
}
}
return onFieldInitial;

}
/**

* <l-- begin-user-doc -->

* <l-- end-user-doc -->

o

*/

public Field<Type, InitialTable> basicGetOnFieldInitial() {
return onFieldInitial;

}
/**

* <I-- begin-user-doc -->
* <I-- end-user-doc -->
o
*/
public void setOnFieldInitial(Field<Type, InitialTable> newOnFieldInitial) {
Field<Type, InitialTable> oldOnFieldInitial = onFieldInitial;
onFieldlnitial = newOnFieldInitial;
if (eNotificationRequired())
eNotify(new ENotificationImpl(this, Notification.SET, TablesPackage.JOIN__ON_FIELD_INITIAL,
oldOnFieldlnitial, onFieldInitial));
}

/**
* <l-- begin-user-doc -->
* <I-- end-user-doc -->
o
*/
@SuppressWarnings("unchecked")
public Field<Type, JoinedTable> getOnFieldJoined() {
if (onFieldJoined != null && onFieldJoined.elsProxy()) {
InternalEObject oldOnFieldloined = (InternalEObject)onFieldJoined;
onFieldJoined = (Field<Type, JoinedTable>)eResolveProxy(oldOnFieldJoined);
if (onFieldJoined != oldOnFieldJoined) {
if (eNotificationRequired())
eNotify(new ENotificationImpl(this, Notification.RESOLVE,
TablesPackage.JOIN__ON_FIELD_JOINED, oldOnFieldJoined, onFieldJoined));

}
}

return onFieldJoined;

}
/**

* <l-- begin-user-doc -->

* <I-- end-user-doc -->
*

*/
public Field<Type, JoinedTable> basicGetOnFieldJoined() {
return onFieldJoined;

}
/**

* <I-- begin-user-doc -->
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* <I-- end-user-doc -->
*
*/
public void setOnFieldJoined(Field<Type, JoinedTable> newOnFieldJoined) {
Field<Type, JoinedTable> oldOnFieldJoined = onFieldJoined;
onFieldJoined = newOnFieldJoined;
if (eNotificationRequired())
eNotify(new ENotificationImpl(this, Notification.SET, TablesPackage.JOIN__ON_FIELD_JOINED,
oldOnFieldJoined, onFieldJoined));
}

/**
* <I-- begin-user-doc -->
* <I-- end-user-doc -->
o
*/
public EList<Field<?, JoinedTable>> getJoinedTableFields() {
if (joinedTableFields == null) {
joinedTableFields = new EObjectResolvingEList<Field<?, JoinedTable>>(Field.class, this,
TablesPackage.JOIN__JOINED_TABLE_FIELDS);
}
return joinedTableFields;

}
/**

* <I-- begin-user-doc -->

* <I-- end-user-doc -->

o

*/

@SuppressWarnings("unchecked")

public Filters<JoinedTable> getWhere() {

if (where != null && where.elsProxy()) {
InternalEObject oldWhere = (InternalEObject)where;
where = (Filters<JoinedTable>)eResolveProxy(oldWhere);
if (where != oldWhere) {
if (eNotificationRequired())

eNotify(new ENotificationImpl(this, Notification.RESOLVE,
TablesPackage.JOIN__WHERE, oldWhere, where));

}
}

return where;

}
J**

* <l-- begin-user-doc -->

* <I-- end-user-doc -->

o

*/

public Filters<JoinedTable> basicGetWhere() {
return where;

}
Jx*

* <I-- begin-user-doc -->

* <I-- end-user-doc -->

*

*/

public void setWhere(Filters<JoinedTable> newWhere) {
Filters<JoinedTable> oldWhere = where;
where = newWhere;
if (eNotificationRequired())

eNotify(new ENotificationImpl(this, Notification.SET, TablesPackage.JOIN__WHERE, oldWhere, where));
}

/**

* <I-- begin-user-doc -->
* <I-- end-user-doc -->
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* @generated

*/

@SuppressWarnings("unchecked")

public String getlnitialTable() {
return initialTable;

}
/**

* <I-- begin-user-doc -->

* <I-- end-user-doc -->

* @generated

*/

public boolean isSetlInitialTable() {
return initialTableESet;

}
/**

* <I-- begin-user-doc -->

* <I-- end-user-doc -->

* @generated

*/

@SuppressWarnings("unchecked")

public String getloinedTable() {
return joinedTable;

}
Jx*

* <l-- begin-user-doc -->

* <I-- end-user-doc -->

* @generated

*/

public boolean isSetJoinedTable() {
return joinedTableESet;

}
Jx*

* <l-- begin-user-doc -->

* <I-- end-user-doc -->

* @generated

*/

public String getJoinedAlias() {
return joinedAlias;

}
J**

* <l-- begin-user-doc -->
* <I-- end-user-doc -->
* @generated
*/
public void setJoinedAlias(String newJoinedAlias) {

String oldJoinedAlias = joinedAlias;

joinedAlias = newJoinedAlias;

if (eNotificationRequired())

eNotify(new ENotificationImpl(this, Notification.SET, TablesPackage.JOIN__JOINED_ALIAS,
oldJoinedAlias, joinedAlias));

}
/**

* <I-- begin-user-doc -->

* <I-- end-user-doc -->

* @generated

*/

public String getlnitialAlias() {
return initialAlias;

}
/**
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* <I-- begin-user-doc -->
* <I-- end-user-doc -->
*
*/
public void setlinitialAlias(String newInitialAlias) {

String oldInitialAlias = initialAlias;

initialAlias = newlnitialAlias;

if (eNotificationRequired())

eNotify(new ENotificationImpl(this, Notification.SET, TablesPackage.JOIN__INITIAL_ALIAS,
oldInitialAlias, initialAlias));

}
/**

* <l-- begin-user-doc -->
* <l-- end-user-doc -->
o
*/
public EList<JOIN<?, ?, ?>> getJoinMore() {

if (joinMore == null) {

joinMore = new EObjectResolvingEList<JOIN<?, ?, ?>>(JOIN.class, this,
TablesPackage.JOIN__JOIN_MORE);
}
return joinMore;

}
/**

* <I-- begin-user-doc -->
* <I-- end-user-doc -->
o
*/
@Override
public Object eGet(int featurelD, boolean resolve, boolean coreType) {
switch (featurelD) {
case TablesPackage.JOIN__ON_FIELD_INITIAL:
if (resolve) return getOnFieldlnitial();
return basicGetOnFieldInitial();
case TablesPackage.JOIN__ON_FIELD_JOINED:
if (resolve) return getOnFieldJoined();
return basicGetOnFieldJoined();
case TablesPackage.JOIN__JOINED_TABLE_FIELDS:
return getJoinedTableFields();
case TablesPackage.JOIN__WHERE:
if (resolve) return getWhere();
return basicGetWhere();
case TablesPackage.JOIN__INITIAL_TABLE:
return getlinitialTable();
case TablesPackage.JOIN__JOINED_TABLE:
return getJoinedTable();
case TablesPackage.JOIN__JOINED_ALIAS:
return getJoinedAlias();
case TablesPackage.JOIN__INITIAL_ALIAS:
return getlinitialAlias();
case TablesPackage.JOIN__JOIN_MORE:
return getJoinMore();
}
return super.eGet(featurelD, resolve, coreType);

}
/**

* <l-- begin-user-doc -->

* <I-- end-user-doc -->

*

*/

@SuppressWarnings("unchecked")

@Override

public void eSet(int featurelD, Object newValue) {
switch (featurelD) {
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case TablesPackage.JOIN__ON_FIELD_INITIAL:
setOnFieldInitial((Field<Type, InitialTable>)newValue);
return;

case TablesPackage.JOIN__ON_FIELD_JOINED:
setOnFieldJoined((Field<Type, JoinedTable>)newValue);
return;

case TablesPackage.JOIN__JOINED_TABLE_FIELDS:
getJoinedTableFields().clear();

getloinedTableFields().addAll((Collection<? extends Field<?, JoinedTable>>)newValue);

return;
case TablesPackage.JOIN__WHERE:
setWhere((Filters<JoinedTable>)newValue);
return;
case TablesPackage.JOIN__JOINED_ALIAS:
setJoinedAlias((String)newValue);
return;
case TablesPackage.JOIN__INITIAL_ALIAS:
setlnitialAlias((String)newValue);
return;
case TablesPackage.JOIN__JOIN_MORE:
getloinMore().clear();
getloinMore().addAll((Collection<? extends JOIN<?, ?, ?>>)newValue);
return;
}
super.eSet(featurelD, newValue);

}
/**

* <I-- begin-user-doc -->
* <I-- end-user-doc -->
*
*/
@Override
public void eUnset(int featurelD) {
switch (featurelD) {
case TablesPackage.JOIN__ON_FIELD_INITIAL:
setOnFieldlnitial((Field<Type, InitialTable>)null);
return;
case TablesPackage.JOIN__ON_FIELD_JOINED:
setOnFieldJoined((Field<Type, JoinedTable>)null);
return;
case TablesPackage.JOIN__JOINED_TABLE_FIELDS:
getloinedTableFields().clear();
return;
case TablesPackage.JOIN__WHERE:
setWhere((Filters<JoinedTable>)null);
return;
case TablesPackage.JOIN__JOINED_ALIAS:
setJoinedAlias(JOINED_ALIAS_EDEFAULT);
return;
case TablesPackage.JOIN__INITIAL_ALIAS:
setlnitialAlias(INITIAL_ALIAS_EDEFAULT);
return;
case TablesPackage.JOIN__JOIN_MORE:
getloinMore().clear();
return;
}
super.eUnset(featurelD);

}
/**

* <l-- begin-user-doc -->

* <I-- end-user-doc -->

*

*/

@Override

public boolean elsSet(int featurelD) {
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switch (featurelD) {
case TablesPackage.JOIN__ON_FIELD_INITIAL:
return onFieldInitial != null;
case TablesPackage.JOIN__ON_FIELD_JOINED:
return onFieldJoined != null;
case TablesPackage.JOIN__JOINED_TABLE_FIELDS:
return joinedTableFields != null && !joinedTableFields.isEmpty();
case TablesPackage.JOIN__WHERE:
return where != null;
case TablesPackage.JOIN__INITIAL_TABLE:
return isSetlnitialTable();
case TablesPackage.JOIN__JOINED_TABLE:
return isSetJoinedTable();
case TablesPackage.JOIN__JOINED_ALIAS:
return JOINED_ALIAS_EDEFAULT == null ? joinedAlias != null :

1JOINED_ALIAS_EDEFAULT.equals(joinedAlias);

case TablesPackage.JOIN__INITIAL_ALIAS:
return INITIAL_ALIAS_EDEFAULT == null ? initialAlias != null :

IINITIAL_ALIAS_EDEFAULT .equals(initialAlias);

}
/**

case TablesPackage.JOIN__JOIN_MORE:
return joinMore != null && !joinMore.isEmpty();

}

return super.elsSet(featurelD);

* <I-- begin-user-doc -->
* <I-- end-user-doc -->

o
*/
@Override

public String toString() {

}

}//JOINImpl

3.3.4 Filters

/**
*/

package Tables;

import java.util.List;

if (elsProxy()) return super.toString();

StringBuffer result = new StringBuffer(super.toString());

result.append(" (InitialTable: ");

if (initialTableESet) result.append(initialTable); else result.append("<unset>");
result.append(", JoinedTable: ");

if (joinedTableESet) result.append(joinedTable); else result.append("<unset>");
result.append(", joinedAlias: ");

result.append(joinedAlias);

result.append(", initialAlias: ");

result.append(initialAlias);

result.append(')');

return result.toString();

JOIN Implementation

import org.eclipse.emf.ecore.EObject;

/**

* <I-- begin-user-doc -->
* A representation of the model object '<em><b>Filters</b></em>".
* <I-- end-user-doc -->
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* @model

* @generated

*/

public interface Filters<Tablelnstance extends Table> extends EObject {

}// Filters

/**
*/

/**

* Returns the value of the '<em><b>Condition</b></em>' reference.
* @return the value of the '<em>Condition</em>' reference.

* @model required="true"

* @generated

*/

Condition<?, Tablelnstance> getCondition();

/**

* Sets the value of the '{@link Tables.Filters#getCondition <em>Condition</em>}' reference.
* @param value the new value of the '<em>Condition</em>' reference.

* @generated

*/

void setCondition(Condition<?, Tablelnstance> value);

/**

* Returns the value of the '<em><b>From JOIN</b></em>' reference.
* @return the value of the '<em>From JOIN</em>' reference.

* @model

* @generated

*/

JOIN<?, ?, ?> getFromJOIN();

Jx*

* Sets the value of the '{@link Tables.Filters#getFromJOIN <em>From JOIN</em>}' reference.

* @param value the new value of the '<em>From JOIN</em>' reference.
* @generated
*/

void setFromJOIN(JOIN<?, Tablelnstance, ?> value);

/**

* @model conditionRequired="true"
* @generated

*/

Filters<?> and(Filters<?> condition);

/**
* @model conditionRequired="true"
* @generated

*/

Filters<?> or(Filters<?> condition);

List<NaryNode> getChainedFilters();

Filters Interface

package Tables.impl;

import java.lang.reflect.InvocationTargetException;
import java.util.ArrayList;
import java.util.List;

import or

g.eclipse.emf.common.notify.Notification;

import org.eclipse.emf.common.util .EList;

import org.eclipse.emf.ecore.EClass;

import org.eclipse.emf.ecore.InternalEObject;

import org.eclipse.emf.ecore.impl.ENotificationIimpl;
import org.eclipse.emf.ecore.impl.MinimalEObjectimpl;
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import Tables.Condition;
import Tables.Field;

import Tables.Filters;

import Tables.JOIN;

import Tables.NaryNode;
import Tables.Operators;
import Tables.Table;

import Tables.TablesFactory;
import Tables.TablesPackage;
import Tables.bol;

/**

* <l-- begin-user-doc -->

* An implementation of the model object '<em><b>Filters</b></em>".
* <I-- end-user-doc -->

* @generated

*/

/**

* The cached value of the '{@link #getCondition() <em>Condition</em>}' reference.
* @generated

* @ordered

*/

protected Condition<?, Tablelnstance> condition;

/**
* The cached value of the '{@link #getFromJOIN() <em>From JOIN</em>}' reference.
* @generated
* @ordered
*/
protected JOIN<?, TableInstance, ?> fromJOIN;

private Filters<?> andFilter;
private Filters<?> orFilter;
private List<NaryNode> chainedFilters;

/**
* <I-- begin-user-doc -->

* Constructor for Filters object.

* Mostly used for syntactic sugar

* Can be used in the application but makes

* query construction more difficult

* since these is need for manual initialization of
* the fields

* <I-- end-user-doc -->

* @generated NOT

*/
protected Filtersimpl() {
super();
this.chainedFilters = new ArrayList<NaryNode>();
}
/**

* <I-- begin-user-doc -->

* Constructor for Filters object

* Use of this constructor is preferred since

* it automatically initialize the data of the filter

* <l-- end-user-doc -->

* @generated NOT

*/

@SuppressWarnings({ "unchecked", "rawtypes" })

protected FiltersImpl(Field<?,?> field, Operators op, Object other,JOIN<?,Tablelnstance,?> fromJOIN) {
super();
Condition cond = TablesFactory.eINSTANCE.createCondition();
cond.setField(field);
cond.setOperator(op);

public class Filtersimpl<Tablelnstance extends Table> extends MinimalEObjectimpl.Container implements Filters<Tablelnstance> {
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cond.setOther(other);

this.condition = cond;

this.chainedFilters = new ArrayList<NaryNode>();
this.fromJOIN = fromJOIN;

}
/**

* <I-- begin-user-doc -->
* <I-- end-user-doc -->
-
*/
@Override
protected EClass eStaticClass() {
return TablesPackage.Literals.FILTERS;

}
/**

* <l-- begin-user-doc -->
* <l-- end-user-doc -->
*
*/
@SuppressWarnings("unchecked")
public Condition<?, Tablelnstance> getCondition() {
if (condition != null && condition.elsProxy()) {
InternalEObject oldCondition = (InternalEObject)condition;
condition = (Condition<?, Tablelnstance>)eResolveProxy(oldCondition);
if (condition != oldCondition) {
if (eNotificationRequired())
eNotify(new ENotificationImpl(this, Notification.RESOLVE,
TablesPackage.FILTERS__CONDITION, oldCondition, condition));
}
}

return condition;

}
[**

* <I-- begin-user-doc -->

* <I-- end-user-doc -->

o

*/

public Condition<?, Tablelnstance> basicGetCondition() {
return condition;

}
J**

* <I-- begin-user-doc -->
* <I-- end-user-doc -->
o
*/
public void setCondition(Condition<?, Tablelnstance> newCondition) {

Condition<?, Tablelnstance> oldCondition = condition;

condition = newCondition;

if (eNotificationRequired())

eNotify(new ENotificationImpl(this, Notification.SET, TablesPackage.FILTERS__CONDITION,
oldCondition, condition));

}
/**

* <I-- begin-user-doc -->

* <I-- end-user-doc -->

*

*/

@SuppressWarnings("unchecked")

public JOIN<?, Tablelnstance, ?> getFromJOIN() {

if (fromJOIN != null && fromJOIN.elsProxy()) {

InternalEObject oldFromJOIN = (InternalEObject)fromJOIN;
fromJOIN = (JOIN<?, Tablelnstance, ?>)eResolveProxy(oldFromJOIN);
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if (fromJOIN != oldFromJOIN) {
if (eNotificationRequired())

eNotify(new ENotificationImpl(this, Notification.RESOLVE,
TablesPackage.FILTERS__FROM_JOIN, oldFromJOIN, fromJOIN));

}
}
return fromJOIN;

}
/**

* <I-- begin-user-doc -->

* <I-- end-user-doc -->

%

*/

public JOIN<?, Tablelnstance, ?> basicGetFromJOIN() {
return fromJOIN;

}
/**

* <l-- begin-user-doc -->

* <l-- end-user-doc -->

o

*/

public void setFromJOIN(JOIN<?, Tablelnstance, ?> newFromJOIN) {
JOIN<?, ?, ?> oldFromJOIN = fromJOIN;
fromJOIN = newFromJOIN;
if (eNotificationRequired())

eNotify(new ENotificationImpl(this, Notification.SET, TablesPackage.FILTERS__FROM_JOIN,

oldFromJOIN, fromJOIN));

}
[**

* <I-- begin-user-doc -->

* <I-- end-user-doc -->

* NOT

*/

public Filters<?> and(Filters<?> condition) {
this.andFilter = condition;
NaryNode node = TablesFactory.eINSTANCE .createNaryNode();
node.setBl(bol.AND);
node.setValue(condition);
chainedFilters.add(node);
return this;

}

public Filters<?> getAndFilter(){
return this.andFilter;

}

public Filters<?> getOrFilter(){
return this.orFilter;

}

public List<NaryNode> getChainedFilters(){
return chainedFilters;

}
/**

* <l-- begin-user-doc -->
* <I-- end-user-doc -->
* NOT
*/
public Filters<?> or(Filters<?> condition) {
this.orFilter = condition;
NaryNode node = TablesFactory.eINSTANCE .createNaryNode();
node.setBl(bol.OR);
node.setValue(condition);

Seh.

116



chainedFilters.add(node);
return this;

}
/**

* <I-- begin-user-doc -->
* <l-- end-user-doc -->
* @generated
*/
@Override
public Object eGet(int featurelD, boolean resolve, boolean coreType) {
switch (featurelD) {
case TablesPackage.FILTERS__CONDITION:
if (resolve) return getCondition();
return basicGetCondition();
case TablesPackage.FILTERS__FROM_JOIN:
if (resolve) return getFromJOIN();
return basicGetFromJOIN();
}

return super.eGet(featurelD, resolve, coreType);

}
[**

* <I-- begin-user-doc -->
* <I-- end-user-doc -->
* @generated
*/
@SuppressWarnings("unchecked")
@Override
public void eSet(int featurelD, Object newValue) {
switch (featurelD) {
case TablesPackage.FILTERS__CONDITION:
setCondition((Condition<?, Tablelnstance>)newValue);
return;
case TablesPackage.FILTERS__FROM_JOIN:
setFromJOIN((JOIN<?, Tablelnstance, ?>)newValue);
return;

}

super.eSet(featurelD, newValue);

}
J**

* <l-- begin-user-doc -->
* <I-- end-user-doc -->
* @generated
*/
@Override
public void eUnset(int featurelD) {
switch (featurelD) {
case TablesPackage.FILTERS__CONDITION:
setCondition((Condition<?, Tablelnstance>)null);
return;
case TablesPackage.FILTERS__FROM_JOIN:
setFromJOIN((JOIN<?, TableInstance, ?>)null);
return;

}

super.eUnset(featurelD);

}
/**

* <I-- begin-user-doc -->

* <l-- end-user-doc -->

* @generated

*/

@Override

public boolean elsSet(int featurelD) {
switch (featurelD) {
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case TablesPackage.FILTERS__CONDITION:
return condition != null;

case TablesPackage.FILTERS__FROM_JOIN:
return fromJOIN != null;

}

return super.elsSet(featurelD);

}
/**

* <I-- begin-user-doc -->
* <l-- end-user-doc -->
* @generated
*/
@Override
@SuppressWarnings("unchecked")
public Object elnvoke(int operationID, EList<?> arguments) throws InvocationTargetException {
switch (operationID) {
case TablesPackage.FILTERS___AND__FILTERS:
return and((Filters<?>)arguments.get(0));
case TablesPackage.FILTERS___OR__FILTERS:
return or((Filters<?>)arguments.get(0));

}

return super.elnvoke(operationlD, arguments);

}

}//Filtersimpl
Filters Implementation

3.3.5 Condition

/**
*/
package Tables;

import org.eclipse.emf.ecore.EObject;

/**
* <I-- begin-user-doc -->
* A representation of the model object '<em><b>Condition</b></em>".
* @model TBounds="org.eclipse.emf.ecore.ElJavaObject"
* @generated
*/
public interface Condition<T extends Object, Tablelnstance extends Table> extends EObject {
/**
* Returns the value of the '<em><b>Field</b></em>' reference.
* @return the value of the '<em>Field</em>' reference.
* @model required="true"
* @generated
*/
Field<T, TableInstance> getField();

/**

* Sets the value of the {@link Tables.Condition#getField <em>Field</em>}' reference.
* @param value the new value of the '<em>Field</em>' reference.

* @generated

*/

void setField(Field<T, Tablelnstance> value);

/**

* Returns the value of the '<em><b>Operator</b></em>" attribute.
* The literals are from the enumeration {@link Tables.Operators}.

* @return the value of the '<em>Operator</em>' attribute.

* @model required="true"

* @generated
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*/
Operators getOperator();

/**

* Sets the value of the '{@link Tables.Condition#getOperator <em>Operator</em>}' attribute.
* @param value the new value of the '<em>Operator</em>' attribute.

* @generated

*/

void setOperator(Operators value);

/**

* Returns the value of the '<em><b>0ther</b></em>' reference.
* @return the value of the '<em>Other</em>' reference.

* @model kind="reference" required="true"

* @generated

*/

T getOther();

/**

* Sets the value of the '{@link Tables.Condition#fgetOther <em>Other</em>}' reference.
* @param value the new value of the '<em>Other</em>' reference.

* @generated

*/

void setOther(T value);

}// Condition

Condition Interface

/**
*/
package Tables.impl;

import org.eclipse.emf.common.notify.Notification;
import org.eclipse.emf.ecore.EClass;

import org.eclipse.emf.ecore.InternalEObject;

import org.eclipse.emf.ecore.impl.ENotificationIimpl;
import org.eclipse.emf.ecore.impl.MinimalEObjectimpl;
import Tables.Condition;

import Tables.Field;

import Tables.Operators;

import Tables.Table;

import Tables.TablesPackage;

/**
* <I-- begin-user-doc -->

* An implementation of the model object '<em><b>Condition</b></em>'.
* <I-- end-user-doc -->

* @generated

*/

public class ConditionImpl<T extends Object, Tablelnstance extends Table> extends MinimalEObjectimpl.Container implements

Condition<T, Tablelnstance> {
/**
* The cached value of the '{@link #getField() <em>Field</em>}' reference.
* @generated
* @ordered
*/

protected Field<T, Tablelnstance> field;

/**

* The default value of the '{@link #getOperator() <em>Operator</em>}' attribute.
* @generated

* @ordered

*/

protected static final Operators OPERATOR_EDEFAULT = Operators.EQUALS;



/**
* The cached value of the {@link #getOperator() <em>Operator</em>}' attribute.
*

*
*/
protected Operators operator = OPERATOR_EDEFAULT,

/**
* The cached value of the '{@link #getOther() <em>Other</em>}' reference.
o

*
*/
protected T other;

/**

o

*/

protected Conditionimpl() {
super();

}
/**

o
*/
@Override
protected EClass eStaticClass() {

return TablesPackage.Literals.CONDITION;
}

/**
*
*/
@SuppressWarnings("unchecked")
public Field<T, Tablelnstance> getField() {
if (field != null && field.elsProxy()) {
InternalEObject oldField = (InternalEObject)field;
field = (Field<T, Tablelnstance>)eResolveProxy(oldField);
if (field != oldField) {
if (eNotificationRequired())
eNotify(new ENotificationImpl(this, Notification.RESOLVE,
TablesPackage.CONDITION__FIELD, oldField, field));
}
}

return field;

/**

o

*/

public Field<T, Tablelnstance> basicGetField() {
return field;

}
/**

o
*/
public void setField(Field<T, Tablelnstance> newField) {
Field<T, Tablelnstance> oldField = field;
field = newField;
if (eNotificationRequired())
eNotify(new ENotificationImpl(this, Notification.SET, TablesPackage.CONDITION__FIELD, oldField,
field));
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public Operators getOperator() {
return operator;

}
/**

*
*/
public void setOperator(Operators newOperator) {
Operators oldOperator = operator;
operator = newOperator == null ? OPERATOR_EDEFAULT : newOperator;
if (eNotificationRequired())
eNotify(new ENotificationImpl(this, Notification.SET, TablesPackage.CONDITION__OPERATOR,
oldOperator, operator));

}

/**
o NOT
*/
@SuppressWarnings("unchecked")
public T getOther() {

return other;

}
/**

o

*/

public T basicGetOther() {
return other;

}
[**

*
*/
public void setOther(T newOther) {
T oldOther = other;
other = newOther;
if (eNotificationRequired())
eNotify(new ENotificationImpl(this, Notification.SET, TablesPackage.CONDITION__OTHER, oldOther,
other));
}

/**
o
*/
@Override
public Object eGet(int featurelD, boolean resolve, boolean coreType) {
switch (featurelD) {
case TablesPackage.CONDITION__FIELD:
if (resolve) return getField();
return basicGetField();
case TablesPackage.CONDITION__OPERATOR:
return getOperator();
case TablesPackage.CONDITION__OTHER:
if (resolve) return getOther();
return basicGetOther();
}

return super.eGet(featurelD, resolve, coreType);

}
/**

*
*/
@SuppressWarnings("unchecked")
@Override
public void eSet(int featurelD, Object newValue) {
switch (featurelD) {
case TablesPackage.CONDITION__FIELD:
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setField((Field<T, Tablelnstance>)newValue);
return;

case TablesPackage.CONDITION__OPERATOR:
setOperator((Operators)newValue);
return;

case TablesPackage.CONDITION__OTHER:
setOther((T)newValue);

return;

}

super.eSet(featurelD, newValue);
}
/**
o
*/
@Override

public void eUnset(int featurelD) {
switch (featurelD) {

case TablesPackage.CONDITION__FIELD:
setField((Field<T, Tablelnstance>)null);
return;

case TablesPackage.CONDITION__OPERATOR:
setOperator(OPERATOR_EDEFAULT);
return;

case TablesPackage.CONDITION__OTHER:
setOther((T)null);

return;
}
super.eUnset(featurelD);
}
/**
*
*/
@Override

public boolean elsSet(int featurelD) {
switch (featurelD) {

case TablesPackage.CONDITION__FIELD:
return field != null;

case TablesPackage.CONDITION__OPERATOR:
return operator !|= OPERATOR_EDEFAULT;

case TablesPackage.CONDITION__OTHER:
return other != null;

}
return super.elsSet(featurelD);
}
/**
*
*/
@Override

public String toString() {
if (elsProxy()) return super.toString();

StringBuffer result = new StringBuffer(super.toString());
result.append(" (operator: ");

result.append(operator);

result.append(')');

return result.toString();

}

}//Conditionimpl

Condition Implementation
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3.3.6 Table

/**
*/
package Tables;

import org.eclipse.emf.ecore.EObject;

/**

* <I-- begin-user-doc -->

* A representation of the model object '<em><b>Table</b></em>".
* <l-- end-user-doc -->

ANYDOANTAKHZ IAZQN

* @model
* @generated
*/
public interface Table extends EObject {
/**
* Returns the value of the '<em><b>Table Name</b></em>' attribute.
* @return the value of the '<em>Table Name</em>"' attribute.
* @model
* @generated
*/
String getTableName();
/**
* Sets the value of the {@link Tables.Table#igetTableName <em>Table Name</em>}' attribute.
* @param value the new value of the '<em>Table Name</em>' attribute.
* @generated
*/
void setTableName(String value);
/**
* Returns the value of the '<em><b>Table Entity</b></em>' attribute.
* @return the value of the '<em>Table Entity</em>' attribute.
* @model required="true"
* @generated
*/
Class getTableEntity();
/**
* Sets the value of the {@link Tables.Table#getTableEntity <em>Table Entity</em>}' attribute.
* @param value the new value of the '<em>Table Entity</em>' attribute.
* @generated
*/
void setTableEntity(Class value);
}// Table
Table Interface
/**
*/

package Tables.impl;

import org.eclipse.emf.common.notify.Notification;
import org.eclipse.emf.ecore.EClass;

import org.eclipse.emf.ecore.impl.ENotificationIimpl;
import org.eclipse.emf.ecore.impl.MinimalEObjectimpl;
import Tables.Table;

import Tables.TablesPackage;

/**

* <I-- begin-user-doc -->

* An implementation of the model object '<em><b>Table</b></em>".
* <l-- end-user-doc -->
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* @generated
*/
public class Tablelmpl extends MinimalEObjectimpl.Container implements Table {
/**
* The default value of the '{@link #getTableName() <em>Table Name</em>}' attribute.
* @generated
* @ordered
*/
protected static final String TABLE_ NAME_EDEFAULT = null;

/**

* The cached value of the '{@link #getTableName() <em>Table Name</em>}' attribute.
* @generated

* @ordered

*/

protected String tableName = TABLE_NAME_EDEFAULT;

/**

* The cached value of the '{@link #getTableEntity() <em>Table Entity</em>}' attribute.
* @generated

* @ordered

*/

protected Class tableEntity;

/**

* @generated NOT

*/

protected Tablelmpl() {
super();

}
Jx*

* @generated
*/
@Override
protected EClass eStaticClass() {
return TablesPackage.Literals.TABLE;

}
J**

* @generated

*/

public String getTableName() {
return tableName;

}

/**

* @generated

*/

public void setTableName(String newTableName) {
String oldTableName = tableName;
tableName = newTableName;
if (eNotificationRequired())

eNotify(new ENotificationImpl(this, Notification.SET, TablesPackage.TABLE__TABLE_NAMIE,
oldTableName, tableName));

}

/**
* @generated
*
/
public Class getTableEntity() {
return tableEntity;

}
/**

* @generated
*/
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public void setTableEntity(Class newTableEntity) {
Class oldTableEntity = tableEntity;
tableEntity = newTableEntity;
if (eNotificationRequired())
eNotify(new ENotificationImpl(this, Notification.SET, TablesPackage.TABLE__TABLE_ENTITY,

oldTableEntity, tableEntity));

}
/**

*
*/
@Override
public Object eGet(int featurelD, boolean resolve, boolean coreType) {
switch (featurelD) {
case TablesPackage.TABLE__TABLE_NAME:
return getTableName();
case TablesPackage. TABLE__TABLE_ENTITY:
return getTableEntity();
}

return super.eGet(featurelD, resolve, coreType);

/**
o
*/
@SuppressWarnings("unchecked")
@Override
public void eSet(int featurelD, Object newValue) {
switch (featurelD) {
case TablesPackage.TABLE__TABLE_NAME:
setTableName((String)newValue);
return;
case TablesPackage.TABLE__TABLE_ENTITY:
setTableEntity((Class)newValue);

return;

}

super.eSet(featurelD, newValue);
}
/**
o
*/
@Override

public void eUnset(int featurelD) {
switch (featurelD) {
case TablesPackage.TABLE__TABLE_NAME:
setTableName(TABLE_NAME_EDEFAULT);
return;
case TablesPackage.TABLE__TABLE_ENTITY:
setTableEntity((Class)null);

return;
}
super.eUnset(featurelD);
}
/**
*
*/
@Override

public boolean elsSet(int featurelD) {
switch (featurelD) {
case TablesPackage.TABLE__TABLE_NAME:
return TABLE_NAME_EDEFAULT == null ? tableName != null :

ITABLE_NAME_EDEFAULT.equals(tableName);

case TablesPackage.TABLE__TABLE_ENTITY:
return tableEntity != null;
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return super.elsSet(featurelD);

}
/**

* @generated
*/
@Override
public String toString() {
if (elsProxy()) return super.toString();

StringBuffer result = new StringBuffer(super.toString());
result.append(" (TableName: ");
result.append(tableName);

result.append(", tableEntity: ");
result.append(tableEntity);

result.append(')');

return result.toString();

}

}//Tablelmpl
Table Implementation

3.3.7 Operators

/**
*/
package Tables;

import java.util.Arrays;
import java.util.Collections;
import java.util.List;

import org.eclipse.emf.common.util.Enumerator;

/**
* <I-- begin-user-doc -->
* A representation of the literals of the enumeration '<em><b>Ordering</b></em>",
* and utility methods for working with them.
* <I-- end-user-doc -->
* @model
* @generated
*/
public enum Ordering implements Enumerator {
/**
* The '<em><b>ASC</b></em>' literal object.
* @generated
* @ordered
*/
ASC(0, "ASC", "ASC"),

/**

* The '<em><b>DESC</b></em>' literal object.
* @generated

* @ordered

*/

DESC(1, "DESC", "DESC");

/**

* The '<em><b>ASC</b></em>' literal value.
* @model

* @generated

* @ordered

*/

public static final int ASC_VALUE =0;
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/**

* The '<em><b>DESC</b></em>"' literal value.
* @model

* @generated

* @ordered

*/

public static final int DESC_VALUE =1,

/**
* An array of all the '<em><b>Ordering</b></em>' enumerators.
* @generated
*/
private static final Ordering[] VALUES_ARRAY =
new Ordering]] {
ASC,
DESC,

/**

* A public read-only list of all the '<em><b>Ordering</b></em>' enumerators.

* @generated

*/

public static final List<Ordering> VALUES = Collections.unmodifiableList(Arrays.asList(VALUES_ARRAY));

/**
* Returns the '<em><b>Ordering</b></em>' literal with the specified literal value.
* @generated
*/
public static Ordering get(String literal) {
for (inti=0; i < VALUES_ARRAY length; ++i) {
Ordering result = VALUES_ARRAY]i];
if (result.toString().equals(literal)) {
return result;
}
}
return null;

}
J**

* Returns the '<em><b>0Ordering</b></em>' literal with the specified name.
* @generated
*/
public static Ordering getByName(String name) {
for (inti=0; i < VALUES_ARRAY length; ++i) {
Ordering result = VALUES_ARRAY]i];
if (result.getName().equals(name)) {
return result;
}
}

return null;

}
/**

* Returns the '<em><b>Ordering</b></em>' literal with the specified integer value.
* @generated
*/
public static Ordering get(int value) {
switch (value) {
case ASC_VALUE: return ASC;
case DESC_VALUE: return DESC;
}
return null;

}

/**
* @generated
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*/

private final int value;

/**
* @generated
*/

private final String name;

/**
* @generated
*/

private final String literal;

/**

* Only this class can construct instances.

* @generated

*/

private Ordering(int value, String name, String literal) {
this.value = value;
this.name = name;
this.literal = literal;

}

/**

* @generated

*/

public int getValue() {
return value;

}

/**

* @generated

*/

public String getName() {
return name;

}

/**

* @generated

*/

public String getLiteral() {
return literal;

}
/**

* Returns the literal value of the enumerator, which is its string representation.
* @generated
*/
@Override
public String toString() {
return literal;

}
}//Ordering

Ordering class

3.3.8 Bol
/**
*/
package Tables;

import java.util.Arrays;
import java.util.Collections;
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import java.util.List;

import org.eclipse.emf.common.util.Enumerator;

/**
* <I-- begin-user-doc -->
* A representation of the literals of the enumeration '<em><b>bol</b></em>",
* and utility methods for working with them.
* <l-- end-user-doc -->
* @model
* @generated
*/
public enum bol implements Enumerator {
/**
* The '<em><b>AND</b></em>' literal object.
* @generated
* @ordered
*/
AND(0, "AND", "AND"),

/**

* The '<em><b>0R</b></em>' literal object.
* @generated

* @ordered

*/

OR(1,"OR", "OR");

/**

* The '<em><b>AND</b></em>' literal value.
* @model

* @generated

* @ordered

*/

public static final int AND_VALUE = 0;

/**

* The '<em><b>0R</b></em>"' literal value.
* @model

* @generated

* @ordered

*/

public static final int OR_VALUE = 1;

/**
* An array of all the '<em><b>bol</b></em>' enumerators.
* @generated

*/
private static final bol[] VALUES_ARRAY =
new bol[] {
AND,
OR,
5
/**

* A public read-only list of all the '<em><b>bol</b></em>' enumerators.

* @generated

*/

public static final List<bol> VALUES = Collections.unmodifiableList(Arrays.asList(VALUES_ARRAY));

/**
* Returns the '<em><b>bol</b></em>' literal with the specified literal value.
* @generated
*/
public static bol get(String literal) {
for (inti =0; i < VALUES_ARRAY .length; ++i) {
bol result = VALUES_ARRAY]i];
if (result.toString().equals(literal)) {
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return result;
}
}
return null;

}
/**

* Returns the '<em><b>bol</b></em>' literal with the specified name.
* @generated
*/
public static bol getByName(String name) {
for (inti=0; i < VALUES_ARRAY .length; ++i) {
bol result = VALUES_ARRAY]i];
if (result.getName().equals(name)) {
return result;
}
}
return null;

}
/**

* Returns the '<em><b>bol</b></em>' literal with the specified integer value.
* @generated
*/
public static bol get(int value) {
switch (value) {
case AND_VALUE: return AND;
case OR_VALUE: return OR;
}
return null;

}

/**
* @generated
*/

private final int value;

/**
* @generated
*/

private final String name;

/**
* @generated
*/

private final String literal;

/**

* Only this class can construct instances.

* @generated

*/

private bol(int value, String name, String literal) {
this.value = value;
this.name = name;
this.literal = literal;

}

/**

* @generated

*/

public int getValue() {
return value;

}
/**

* @generated
*/
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public String getName() {
return name;

}
/**

* @generated

*/

public String getLiteral() {
return literal;

}
/**

* Returns the literal value of the enumerator, which is its string representation.
* @generated
*/
@Override
public String toString() {
return literal;

}

}//bol
Bol class

3.3.9 NaryNode

/**
*/
package Tables;

import org.eclipse.emf.ecore.EObject;

/**

* <l-- begin-user-doc -->

* A representation of the model object '<em><b>Nary Node</b></em>".
* <I-- end-user-doc -->

* @model
* @generated
*/
public interface NaryNode extends EObject {
/**
* Returns the value of the '<em><b>Bl</b></em>" attribute.
* The literals are from the enumeration {@link Tables.bol}.
* @return the value of the '<em>BI</em>' attribute.
* @model required="true"
* @generated
*/
bol getBI();
/**

* Sets the value of the '{@link Tables.NaryNode#getBl <em>BI</em>}' attribute.
* @param value the new value of the '<em>Bl</em>' attribute.

* @generated

*/

void setBl(bol value);

/**

* Returns the value of the '<em><b>Value</b></em>' reference.
* @return the value of the '<em>Value</em>' reference.

* @model required="true"

* @generated

*/

Filters<?> getValue();

/**
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* Sets the value of the '{@link Tables.NaryNode#getValue <em>Value</em>}' reference.

* @param value the new value of the '<em>Value</em>' reference.
* @generated

*/
void setValue(Filters<?> value);
}// NaryNode

NaryNode Interface

/**
*/
package Tables.impl;

import Tables.Filters;

import Tables.NaryNode;
import Tables.TablesPackage;
import Tables.bol;

import org.eclipse.emf.common.notify.Notification;

import org.eclipse.emf.ecore.EClass;
import org.eclipse.emf.ecore.InternalEObject;

import org.eclipse.emf.ecore.impl.ENotificationImpl;
import org.eclipse.emf.ecore.impl.MinimalEObjectimpl;

/**
* <l-- begin-user-doc -->
* An implementation of the model object '<em><b>Nary Node</b></em>'.
* <I-- end-user-doc -->
* @generated
*/
public class NaryNodelmpl extends MinimalEObjectimpl.Container implements NaryNode {
/**
* The default value of the '{@link #getBI() <em>Bl</em>}' attribute.
* @generated
* @ordered
*/
protected static final bol BL_EDEFAULT = bol. AND;

/**
* The cached value of the '{@link #getBI() <em>Bl</em>}' attribute.
* @generated
* @ordered
*/
protected bol bl = BL_EDEFAULT;

/**

* The cached value of the '{@link #getValue() <em>Value</em>}' reference.
* @generated

* @ordered

*/

protected Filters<?> value;

/**

* @generated

*/

protected NaryNodelmpl() {
super();

}

/**
* @generated
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*/
@Override
protected EClass eStaticClass() {
return TablesPackage.Literals.NARY_NODE;

}
/**
-
*/
public bol getBI() {
return bl;
}
/**
o
*/
public void setBl(bol newBl) {
bol oldBI = bl;
bl = newBI == null ? BL_EDEFAULT : newBI;
if (eNotificationRequired())
eNotify(new ENotificationImpl(this, Notification.SET, TablesPackage.NARY_NODE__BL, oldBlI, bl));
}
/**
o
*/

public Filters<?> getValue() {

if (value != null && value.elsProxy()) {
InternalEObject oldValue = (InternalEObject)value;
value = (Filters<?>)eResolveProxy(oldValue);
if (value != oldValue) {

if (eNotificationRequired())
eNotify(new ENotificationImpl(this, Notification.RESOLVE,
TablesPackage.NARY_NODE__VALUE, oldValue, value));

}

}

return value;

}
J**

o

*/

public Filters<?> basicGetValue() {
return value;

}
J**

o
*/
public void setValue(Filters<?> newValue) {
Filters<?> oldValue = value;
value = newValue;
if (eNotificationRequired())
eNotify(new ENotificationImpl(this, Notification.SET, TablesPackage.NARY_NODE__VALUE, oldValue,
value));

}
/**

*
*/
@Override
public Object eGet(int featurelD, boolean resolve, boolean coreType) {
switch (featurelD) {
case TablesPackage.NARY_NODE__BL:
return getBI();
case TablesPackage.NARY_NODE__VALUE:
if (resolve) return getValue();
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return basicGetValue();

}
return super.eGet(featurelD, resolve, coreType);
}
/**
*
*/
@Override

public void eSet(int featurelD, Object newValue) {
switch (featurelD) {
case TablesPackage.NARY_NODE__BL:
setBl((bol)newValue);
return;
case TablesPackage.NARY_NODE__VALUE:
setValue((Filters<?>)newValue);

return;

}

super.eSet(featurelD, newValue);
}
/**
o
*/
@Override

public void eUnset(int featurelD) {
switch (featurelD) {
case TablesPackage.NARY_NODE__BL:
setBI(BL_EDEFAULT);
return;
case TablesPackage.NARY_NODE__VALUE:
setValue((Filters<?>)null);

return;
}
super.eUnset(featurelD);
}
/**
o
*/
@Override

public boolean elsSet(int featurelD) {
switch (featurelD) {
case TablesPackage.NARY_NODE__BL:
return bl != BL_EDEFAULT;
case TablesPackage.NARY_NODE__VALUE:
return value != null;

}
return super.elsSet(featurelD);
}
/**
*
*/
@Override

public String toString() {
if (elsProxy()) return super.toString();

StringBuffer result = new StringBuffer(super.toString());
result.append(" (bl: ");

result.append(bl);

result.append(')');

return result.toString();

}

}//NaryNodelmpl
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NaryNode Implementation

3.3.10 Factory

/**
*/
package Tables;

import org.eclipse.emf.ecore.EClass;
import org.eclipse.emf.ecore.EFactory;
import org.eclipse.emf.ecore.EObject;

/**
* <I-- begin-user-doc -->
* The <b>Factory</b> for the model.
* It provides a create method for each non-abstract class of the model.
* <l-- end-user-doc -->
* @see Tables.TablesPackage
* @generated
*/
public interface TablesFactory extends EFactory {
/**
* The singleton instance of the factory.
* @generated
*/
TablesFactory eINSTANCE = Tables.impl.TablesFactorylmpl.init();

Jx*

* Returns a new object of class '<em>Table</em>".

* @return a new object of class '<em>Table</em>".
* @generated

*/

Table createTable();

/**

* Returns a new object of class '<em>Field</em>".
* @return a new object of class '<em>Field</em>".
* @generated

*/

<T, Tablelnstance extends Table> Field<T, TableInstance> createField();

/**

* Returns a new object of class '<em>Field</em>".
* @return a new object of class '<em>Field</em>".
* @generated NOT

*/

<F extends EClass> Field createFieldCustom();

/**

* Returns a new object of class '<em>Values</em>".
* @return a new object of class '<em>Values</em>'.
* @generated

*/

Values createValues();

/**

* Returns a new object of class '<em>Query GET</em>".
* @return a new object of class '<em>Query GET</em>".
* @generated

*/

<Tablelnstance extends Table> QueryGET<Tablelnstance> createQueryGET();
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/**

* Returns a new object of class '<em>FROM</em>".
* <I-- begin-user-doc -->

* <l-- end-user-doc -->

* @return a new object of class '<em>FROM</em>".
* @generated NOT

*/

<Tablelnstance extends Table> QueryGET<Tablelnstance> createQueryGET(Class<Tablelnstance> tablelnstance);

/**
* Returns a new object of class '<em>JOIN</em>".
* <I-- begin-user-doc -->
* <I-- end-user-doc -->
* @return a new object of class '<em>JOIN</em>".
* @generated
*/
<InitialTable extends Table, JoinedTable extends Table, Type>JOIN<InitialTable, JoinedTable, Type> createlOIN();

/**

* Returns a new object of class '<em>Filters</em>".
* <l-- begin-user-doc -->

* <I-- end-user-doc -->

* @return a new object of class '<em>Filters</em>".
* @generated

*/

<Tablelnstance extends Table> Filters<Tablelnstance> createFilters();

/**

* Returns a new object of class '<em>Filters</em>'.

* <l-- begin-user-doc -->

* <I-- end-user-doc -->

* @return a new object of class '<em>Filters</em>'.

* @generated NOT

*/

<Tablelnstance extends Table> Filters<Tablelnstance> createFilters(Field<?,?> field, Operators op, Object other,
JOIN<?,Tablelnstance,?> join);

/**

* Returns a new object of class '<em>Condition</em>'.
* <I-- begin-user-doc -->

* <I-- end-user-doc -->

* @return a new object of class '<em>Condition</em>".
* @generated

*/

<T extends Object, Tablelnstance extends Table> Condition<T, Tablelnstance> createCondition();

/**

* Returns a new object of class '<em>Order By</em>'.
* <I-- begin-user-doc -->

* <I-- end-user-doc -->

* @return a new object of class '<em>Order By</em>'.
* @generated

*/

OrderBy createOrderBy();

/**
* Returns a new object of class '<em>Nary Node</em>"'.
* <I-- begin-user-doc -->
* <l-- end-user-doc -->
* @return a new object of class '<em>Nary Node</em>'.
* @generated
*/
NaryNode createNaryNode();

/**
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* Returns a new object of class '<em>JOIN</em>".
* <I-- begin-user-doc -->

* <I-- end-user-doc -->

* @return a new object of class '<em>JOIN</em>".
* @generated NOT

*/

<InitialTable extends Table, JoinedTable extends Table, Type> JOIN<InitialTable, JoinedTable, Type>
create)OIN(Class<InitialTable> initialTable,Class<JoinedTable> joinedTable);

/**

* Returns the package supported by this factory.
* <I-- begin-user-doc -->

* <l-- end-user-doc -->

* @return the package supported by this factory.

* @generated
*/

TablesPackage getTablesPackage();

}//TablesFactory

/**
*/
package Tables.impl;

import Tables.*;

import org.eclipse.emf.ecore.EClass;

import org.eclipse.emf.ecore.EdataType;

import org.eclipse.emf.ecore.Eobject;

import org.eclipse.emf.ecore.Epackage;

import org.eclipse.emf.ecore.impl.Efactorylmpl;
import org.eclipse.emf.ecore.plugin.EcorePlugin;

import Tables.Condition;
import Tables.Database;
import Tables.FROM;

import Tables.Field;

import Tables.Filters;

import Tables.JOIN;

import Tables.Operators;
import Tables.OrderBy;
import Tables.Ordering;
import Tables.QueryDELETE;
import Tables.QueryGET;
import Tables.QueryPOST;
import Tables.QueryPUT;
import Tables.Simple_Query;
import Tables.Table;

import Tables.TablesFactory;
import Tables.TablesPackage;
import Tables.Values;

/**

* <l—begin-user-doc >

* An implementation of the model <b>Factory</b>.

* <l—end-user-doc >
* @generated
*/

public class TablesFactorylmpl extends Efactorylmpl implements TablesFactory {

private Condition condition;

/**

* Creates the default factory implementation.
* <l—begin-user-doc >

Factory Interface
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* <l—end-user-doc >
*
*/
public static TablesFactory init() {
try {
TablesFactory theTablesFactory =
(TablesFactory)Epackage.Registry.INSTANCE .getEFactory(TablesPackage.eNS_URI);
if (theTablesFactory != null) {
return theTablesFactory;
}
}
catch (Exception exception) {
EcorePlugin.INSTANCE .log(exception);
}

return new TablesFactorylmpl();

}
/**

* Creates an instance of the factory.
* <l—begin-user-doc 2>

* <l—end-user-doc 2>
o

*
/
public TablesFactorylmpl() {
super();
}
/**

* <l—begin-user-doc >

* <l—end-user-doc >

*

*/

@Override

public Eobject create(Eclass eClass) {

switch (eClass.getClassifierID()) {
case TablesPackage.DATABASE: return createDatabase();
case TablesPackage.TABLE: return createTable();
case TablesPackage.FIELD: return createField();
case TablesPackage.VALUES: return createValues();
case TablesPackage.QUERY_GET: return createQueryGET();
case TablesPackage.QUERY_POST: return createQueryPOST();
case TablesPackage.QUERY_PUT: return createQueryPUT();
case TablesPackage.QUERY_DELETE: return createQueryDELETE();
case TablesPackage.SIMPLE_QUERY: return createSimple_Query();
case TablesPackage.FROM: return createFROM();
case TablesPackage.JOIN: return createOIN();
case TablesPackage.FILTERS: return createFilters();
case TablesPackage.CONDITION: return createCondition();
case TablesPackage.ORDER_BY: return createOrderBy();
case TablesPackage.NARY_NODE: return createNaryNode();
default:
throw new lllegalArgumentException(“The class
classifier”);

}
/**

* <l—begin-user-doc 2>
* <l—end-user-doc >
*
*/
@Override
public Object createFromString(EdataType eDataType, String initialValue) {
switch (eDataType.getClassifierID()) {
case TablesPackage.OPERATORS:
return createOperatorsFromString(eDataType, initialValue);
case TablesPackage.ORDERING:

+ eClass.getName() +



return createOrderingFromString(eDataType, initialValue);
case TablesPackage.BOL:
return createbolFromString(eDataType, initialValue);

default:
throw new lllegalArgumentException(“The datatype “ + eDataType.getName() + “’ is not a
valid classifier”);
}
}
/**
* <l—begin-user-doc >
* <l—end-user-doc >
*
*/
@Override
public String convertToString(EdataType eDataType, Object instanceValue) {
switch (eDataType.getClassifierID()) {
case TablesPackage.OPERATORS:
return convertOperatorsToString(eDataType, instanceValue);
case TablesPackage.ORDERING:
return convertOrderingToString(eDataType, instanceValue);
case TablesPackage.BOL:
return convertbolToString(eDataType, instanceValue);
default:
throw new lllegalArgumentException(“The datatype “’ + eDataType.getName() + “ is not a

valid classifier”);

/**

* <l—begin-user-doc 2>

* <l—end-user-doc 2

*

*/

public Table createTable() {
Tablelmpl table = new Tablelmpl();
return table;

/**

* <l—begin-user-doc 2>

* <l—end-user-doc 2>

o

*/

public <T, TableInstance extends Table> Field<T, Tablelnstance> createField() {
Fieldimpl<T, Tablelnstance> field = new Fieldlmpl<T, Tablelnstance>();
return field;

/**

* <l—begin-user-doc >

* <l—end-user-doc >

* NOT

*/

public <F extends Eclass> Field createFieldCustom() {
Fieldimpl field = new Fieldimpl();
return field;

}
/**

* <l—begin-user-doc >

* <l—end-user-doc 2>

*

*/

public <Tablelnstance extends Table> QueryGET<Tablelnstance> createQueryGET() {
QueryGETImpl<Tablelnstance> queryGET = new QueryGETImpl<Tablelnstance>();
return queryGET;
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}
/**

* <l—begin-user-doc >

* <l—end-user-doc >

& NOT

*/

public <Tablelnstance extends Table> QueryGET<Tablelnstance> createQueryGET(Class<Tablelnstance> tablelnstance) {
QueryGETImpl<Tablelnstance> queryGET = new QueryGETImpl<Tablelnstance>(tablelnstance);
return queryGET;

}

/**

* <l—begin-user-doc >

* <l—end-user-doc 2>

*

*/

public <InitialTable extends Table, JoinedTable extends Table, Type> JOIN<InitialTable, JoinedTable, Type> createOIN() {
JOINImpl<InitialTable, JoinedTable, Type> join = new JOINImpl<InitialTable, JoinedTable, Type>();
return join;

}
[**

* <l—begin-user-doc >

* <l—end-user-doc >

o

*/

public <Tablelnstance extends Table> Filters<Tablelnstance> createFilters() {
Filtersimpl<Tablelnstance> filters = new Filtersimpl<Tablelnstance>();
return filters;

}
Jx*

* <l—begin-user-doc 2>

* <l—end-user-doc 2>

*

*/

public <T extends Object, Tablelnstance extends Table> Condition<T, Tablelnstance> createCondition() {
ConditionImpl<T, Tablelnstance> condition = new ConditionImpl<T, Tablelnstance>();
return condition;

}
J**

* <l—begin-user-doc 2>
* <l—end-user-doc >
* NOT
*/
public <Tablelnstance extends Table> Filters<Tablelnstance> createFilters(Field<?,?> field, Operators op, Object other,
JOIN<?,Tablelnstance,?> join) {
Filtersimpl<Tablelnstance> filters = new Filtersimpl<TableInstance>(field,op,other,join);
return filters;

}
/**

* <l—begin-user-doc >

* <l—end-user-doc >

*

*/

public OrderBy createOrderBy() {
OrderBylmpl 140rderBy = new OrderBylmpl();
return 140rderBy;

}

/**
* <l—begin-user-doc >

* <l—end-user-doc >
*
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*/

public NaryNode createNaryNode() {
NaryNodelmpl naryNode = new NaryNodelmpl();
return naryNode;

}
/**

* <l—begin-user-doc >

* <l—end-user-doc 2>

* @generated

*/

public Operators createOperatorsFromString(EdataType eDataType, String initialValue) {
Operators result = Operators.get(initialValue);

if (result == null) throw new lllegalArgumentException(“The value * +initialValue + “’ is not a valid enumerator of
+ eDataType.getName() + “”);

return result;

m

}
/**

* <l—begin-user-doc >

* <l—end-user-doc 2>

* @generated

*/

public String convertOperatorsToString(EdataType eDataType, Object instanceValue) {
return instanceValue == null ? null : instanceValue.toString();

}
[**

* <l—begin-user-doc >

* <l—end-user-doc >

* @generated

*/

public Ordering createOrderingFromString(EdataType eDataType, String initialValue) {
Ordering result = Ordering.get(initialValue);

if (result == null) throw new lllegalArgumentException(“The value * +initialValue + “’ is not a valid enumerator of
+ eDataType.getName() + “’”);

return result;

m

}

/**

* <l—begin-user-doc 2>

* <l—end-user-doc >

* @generated

*/

public String convertOrderingToString(EdataType eDataType, Object instanceValue) {
return instanceValue == null ? null : instanceValue.toString();

}
/**

* <l—begin-user-doc >

* <l—end-user-doc >

* @generated

*/

public bol createbolFromString(EdataType eDataType, String initialValue) {
bol result = bol.get(initialValue);

if (result == null) throw new IllegalArgumentException(“The value “’ +initialValue + “’ is not a valid enumerator of
+ eDataType.getName() + “’”);

return result;

m

}
/**

* <l—begin-user-doc >

* <l—end-user-doc >

* @generated

*/

public String convertbolToString(EdataType eDataType, Object instanceValue) {
return instanceValue == null ? null : instanceValue.toString();
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}
/**

* <l—begin-user-doc >
* <l—end-user-doc 2>
b NOT
*/
public <InitialTable extends Table, JoinedTable extends Table, Type> JOIN<InitialTable, JoinedTable, Type>
create)OIN(Class<InitialTable> initialTable,Class<JoinedTable> joinedTable) {
JOINImpl<InitialTable,JoinedTable, Type> join = new
JOINImpl<InitialTable,JoinedTable, Type>(initialTable, joinedTable);
return join;

}
/**

* <l—begin-user-doc 2>

* <l—end-user-doc 2>

*

*/

public TablesPackage getTablesPackage() {
return (TablesPackage)getEPackage();

}

/**
* <l—begin-user-doc >

* <l—end-user-doc 2>
*

o
*/
@Deprecated

public static TablesPackage getRackage() {
return TablesPackage.eINSTANCE;

}

}//TablesFactorylmpl

Factory Implementation

3.3.11 InitializeMetaData

package Tables.util;

import java.io.File;

import java.io.|OException;

import java.io.UnsupportedEncodingException;
import java.lang.annotation.Annotation;
import java.lang.reflect.Method;

import java.net.URL;

import java.net.URLDecoder;

import java.security.CodeSource;
import java.security.ProtectionDomain;
import java.util.ArrayList;

import java.util.Enumeration;

import java.util.HashMap;

import java.util.List;

import Tables.Field;
import Tables.Annotation.InitMetaData;
import Tables.impl.Fieldimpl;

public class InitializeMetaData {

private static final char DOT =".";
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private static final char SLASH ="'/';
private static final String CLASS_SUFFIX =".class";
private static final String BAD_PACKAGE_ERROR = "Unable to get resources from path '%s'. Are you sure the package '%s' exists?";

public static List<Class<?>> initializeFromPackage(String scannedPackage) throws IllegalArgumentException,
lllegalAccessException{
/*Create a path out of the given scannedPackage*/
String scannedPath = scannedPackage.replace(DOT, SLASH);
/*Get the class loader of the scannedPath*/
URL scannedUr| = Thread.currentThread().getContextClassLoader().getResource(scannedPath);
if (scannedUrl == null) {
throw new lllegalArgumentException(String.format(BAD_PACKAGE_ERROR, scannedPath, scannedPackage));
}
/*Create a file*/
File scannedDir = new File(scannedUrl.getFile());
List<Class<?>> classes = new ArrayList<Class<?>>();
/*get the list of files contained in the scannedDir and put them in the list with type. Class<?>*/
for (File file : scannedDir.listFiles()) {
classes.addAll(find(file, scannedPackage));
}

/*We now have all the classes of the package "scannedPackage"*/
for(Class<?> annot:classes){
/*See if the class has the annotation InitMetaData*/
Annotation A = annot.getAnnotation(InitMetaData.class);
if(Al=null){
/*Using reflection get all the fields of that class*/
java.lang.reflect.Field[] fields = annot.getDeclaredFields();
for(java.lang.reflect.Field fld:fields){
/*Check if the type of the field is "Field"*/
if(fld.getType().getSimpleName().equals("Field")){
/*Initialize the Field with default data*/
Field fldd = new FieldImpl();
fldd.setAlias("_"+fld.getName().toString());
fldd.setFieldName(fld.getName().toString());
fld.set(null, fldd);

}

return classes;

}

/*find all the classes in the package*/
private static List<Class<?>> find(File file, String scannedPackage) {
List<Class<?>> classes = new ArrayList<Class<?>>();
String resource = scannedPackage + DOT + file.getName();
if (file.isDirectory()) {
for (File child : file.listFiles()) {
classes.addAll(find(child, resource));
}
}else if (resource.endsWith(CLASS_SUFFIX)) {
int endindex = resource.length() - CLASS_SUFFIX.length();
String className = resource.substring(0, endIndex);
try {
classes.add(Class.forName(className));
} catch (ClassNotFoundException ignore) {
}
}

return classes;
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InitializeMetaData.java

3.3.12 SqlModelAnnotation

3.3.12.1 AnnotationProcessor

package Tables.Annotation;
import gencode.Tables.Annotation.MetaSource;

import java.io.File;

import java.io.|OException;

import java.lang.annotation.Annotation;
import java.net.MalformedURLException;
import java.net.URL;

import java.net.URLClassLoader;

import java.util.List;

import java.util.Set;

import javax.annotation.processing.AbstractProcessor;
import javax.annotation.processing.Filer;

import javax.annotation.processing.Messager;

import javax.annotation.processing.ProcessingEnvironment;
import javax.annotation.processing.RoundEnvironment;
import javax.annotation.processing.SupportedAnnotationTypes;
import javax.annotation.processing.SupportedSourceVersion;
import javax.lang.model.element.AnnotationMirror;

import javax.lang.model.element.Element;

import javax.lang.model.type.TypeMirror;

import javax.lang.model.SourceVersion;

import javax.persistence.JoinColumn;

import javax.tools.Diagnostic.Kind;

import javax.tools.JavaFileObject;

@SupportedAnnotationTypes(value= {"Tables.Annotation.GenerateMetadata"})
@SupportedSourceVersion(SourceVersion.RELEASE_8)
public class AnnotationProcessor extends AbstractProcessor{

private Filer filer;
private Messager messager;

@Override

public void init(ProcessingEnvironment env) {
filer = env.getFiler();
messager = env.getMessager();

@Override
public boolean process(@SuppressWarnings("rawtypes") Set elements, RoundEnvironment env) {

for (Element element : env.getElementsAnnotatedWith(GenerateMetadata.class)){
MetaStorage stored = new MetaStorage();

for(Element littleElements:element.getEnclosedElements()){
if(littleElements.getKind().isField()){
TypeMirror type = littleElements.asType();
String objectType = null;
objectType = primitiveToObjectConverter(type.toString());
stored.getFieldMapping().put(littleElements.toString(), objectType);
}
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stored.setClassName(element.getSimpleName().toString());
stored.setMetaClassName("_"+element.getSimpleName().toString());
String className ="_"+element.getSimpleName().toString();

JavaFileObject file = null;
MetaSource met = new MetaSource();

try {
file = filer.createSourceFile(
"meta/" + className,
element);
file.openWriter().append(met.generate(stored)).close();
} catch (IOException e) {
e.printStackTrace();

}

return true;
private String primitiveToObjectConverter(String primitive){
String object;

switch(primitive){
case "int": object = "java.lang.Integer";

break;
case "short": object = "java.lang.Short";
break;
case "long": object = "java.lang.Long";
break;
case "byte": object = "java.lang.Byte";
break;
case "float": object = "java.lang.Float";
break;
case "double": object = "java.lang.Double";
break;
case "char": object = "java.lang.Character";
break;
case "boolean": object = "java.lang.Boolean";
break;

default: object = primitive;

return object;

AnnotationProcessor.java

3.3.12.2 MetaStorage

package Tables.Annotation;

import java.util.HashMap;
import java.util.Map;

public class MetaStorage {
private String className;

private String metaClassName;
private Map<String,String> fieldMapping;
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public MetaStorage() {
super();
this.className = new String();
this.fieldMapping = new HashMap<String,String>();
this.metaClassName = new String();

}

public String getClassName() {
return className;

}

public void setClassName(String className) {
this.className = className;

}

public Map<String,String> getFieldMapping() {
return fieldMapping;

}

public void setFieldMapping(Map<String,String> fieldMapping) {
this.fieldMapping = fieldMapping;

}

public String getMetaClassName() {
return metaClassName;

}

public void setMetaClassName(String metaClassName) {
this.metaClassName = metaClassName;

}

MetaStorage.java

3.3.12.3 metagen

<% @ jet package="gencode.Tables.Annotation"

class="MetaSource" imports ="java.util.lterator java.util.Map Tables.Annotation.MetaStorage"
%>

<% MetaStorage stored = (MetaStorage) argument; %>

package meta;

import Tables.Field;
import Tables.impl.Tablelmpl;
import Tables.Annotation.InitMetaData;

@InitMetaData
public class <%=stored.getMetaClassName()%> extends Tablelmpl{

public final String tableName = "<%=stored.getClassName()%>";
<%
Iterator iter = stored.getFieldMapping().entrySet().iterator();
while(iter.hasNext()){

Map.Entry pair = (Map.Entry)iter.next();

%>
public static volatile Field<<%=pair.getValue()%>,<%=stored.getMetaClassName()%>> <%=pair.getKey()%> ;
<%
iter.remove();
}
%>

Metagen.javajet
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KEDAAAIO 4

Napadseiypata Asttoupyiag
Jtnv tehevtaia evotnta Ba 600800V peplka mapadeiypata Asttoupylag TnG EMEKTAONC.

OL TivaKeg TTou Xpnotpomnolouvtal ota napadsiypoto ovopalovral Person, Hobby kat Type kalt
miepLléxouv ta ¢ dedopéva:

id name hobby_id
1 jason 3
2 jason 2
3 elisabeth 1
4 marios 5
5 alexander 4

Person Table

id name type_id
reading 3
chess
video_games
watch_tv
workout

a|lbh|lw(N| -
N DR |-

Hobby Table

id name
Game
Fitness
mind
leisure

HIWIN |

Type Table

AmAO SELECT

Ytnv apyn Sivetal éva mapddelyo oTo omoio emAEyeTaL O TtivaKag Person Kat emlotpédel To nedio
name OAwv Twv gyypadwv Tou Tivaka:

/*Simple test, return all persons from a table*/
public void simpleTest() throws IllegalArgumentException, IllegalAccessException{
List<Class<?>> rs = InitializeMetaData.initializeFromPackage("meta");

QueryGET<_Person> queryGET = TablesFactory.eINSTANCE .createQueryGET(_Person.class);

queryGET.setRootAlias("people");
queryGET.getSelectedFields().add(_Person.name);
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List<?> returned = queryGET.generate(Person.class);

System.out.printIn("Final results");

System.out.printin(" ");

for(Person prs: (List<Person>) returned){
System.out.printin("Name: "+prs.getName());

}

Kat n avtiotoxn €€0d0¢ sival n &nc:

Query Generated: SELECT people.name AS _namel1876631416 FROM Person AS people
Final results

Name: marios
Name: alexander
Name: jason
Name: elisabeth

Z€ QUTO TO MOPASELYLA, LETA TNV apXLKOTOLnoN:

List<Class<?>> rs = InitializeMetaData.initializeFromPackage("meta");

KaAoUpe to Factory yla va SnLoupyrncou e pa pila-mivaka:

QueryGET<_Person> queryGET = TablesFactory.eINSTANCE.createQueryGET(_Person.class);

2Tn ouvéyela BEToupe €va Peudwvupo oTov Mivaka Kal {NTAUE Thv emiotpodr] Tou ediov name:

queryGET.setRootAlias("people");
queryGET.getSelectedFields().add(_Person.name);

TéNog kaAoU e tnVv generate(...) kot tapouotdloupe ta Sedopéva:

List<?> returned = queryGET.generate(Person.class);

ArtA6 SELECT pe moAAamAd nedia

/*Simple test, return all persons from a table and their ids*/

private void simpleSELECT() throws IllegalArgumentException, IllegalAccessException{
List<Class<?>> rs = InitializeMetaData.initializeFromPackage("meta");
QueryGET<_Person> queryGET = TablesFactory.eINSTANCE .createQueryGET(_Person.class);
queryGET.setRootAlias("people");
queryGET.getSelectedFields().add(_Person.id);
queryGET.getSelectedFields().add(_Person.name);

List<?> returned = queryGET.generate(Person.class);

System.out.printIn("Final results");
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System.out.printin(" ");
for(Person prs: (List<Person>) returned){
System.out.printin("Name: "+prs.getName()+" with id: "+prs.getld());

}

To anotéAeopa ival to €€NG:

Query Generated: SELECT people.id AS _id692342133, people.name AS _name692342133 FROM Person AS
people
Final results

Name: marios with id: 4
Name: elisabeth with id: 3
Name: alexander with id: 5
Name: jason with id: 1
Name: jason with id: 2

Mpodavwe o autn TNV Meplmtwon €xoupe SUo eyypadec jason adou o mivakag Sev £XEL wG
primary key to medio name Kal Umopel KAMoLog va eLodyet (6Leg TLUES. OpwG oTOo MponyoU LEVO
TAPASELY L0 TTOPATN P OAE TIWG ETLOTPADNKE POVO [ia eyypadn Jason!

AUTO ouVERN ylati Nt Bnke povo to medio name, OMOTE Kal EMLOTPADNKAV LOVASLKEG EYYPAPEC e
to edio name. To va eruotpadolV MOANATTAEG eyypadEG e 1810 TteplexOpevo epmodileTal. 2to
SeUTepo Mapddelypa Opwe ou {nteital kot To id, To GUVOALKO TTepLEXOUEVO KABE eyypadng
oAAalel. Twpa epléxetal kot To medio name kat To nedio id, onmoTe T0 GUVOALKO TIEPLEXOEVO TWV
gyypadwv Ba elvat Stadpopetiko. Eneldn {ntroape To id, To onmolo og AUt TNV MepLTTwaon eivat Kot
To primary key tou mivaka Ba emiotpadouv OAeg oL eyypadEg Tou mivaka Person.

ArtAO SELECT pe ¢pidtpo WHERE

210 Tpito mapadelypa epoapprolou e oto epwTnpa va GiATpo yLa va GEPOUE LOVO TLG EYYPOPECS
TwvV omnolwv to nedio name Loovtal pe “jason”

/*Return the person named "jason" */
private void simpleSELECTwithWHERE() throws lllegalArgumentException, lllegalAccessException{
List<Class<?>> rs = InitializeMetaData.initializeFromPackage("meta");

QueryGET<_Person> queryGET = TablesFactory.eINSTANCE .createQueryGET(_Person.class);

queryGET.setRootAlias("people");
queryGET.getSelectedFields().add(_Person.name);

Filters<_Person> whereroot =
TablesFactory.eINSTANCE.createFilters(_Person.name,Operators.EQUALS,"jason",null);

queryGET.setFilter(whereroot);

List<?> returned = queryGET.generate(Person.class);
System.out.printIn("Final results");
System.out.printin(" ");

for(Person prs: (List<Person>) returned){
System.out.println("Name: "+prs.getName());
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H €€060¢ NG Mapanavw cuvaptnong sivat n €€ng:

Query Generated: SELECT people.name AS _name692342133 FROM Person AS people WHERE (people.name
='jason')
Final results

Name: jason
H Stadopd o oxEon e TO TPONYOULEVO EPWTNHA LVaL OL YPOLUEG:

Filters<_Person> whereroot =
TablesFactory.eINSTANCE.createFilters(_Person.name,Operators.EQUALS,"jason",null);
queryGET.setFilter(whereroot);

Ye autn TNV nepintwon epappoloupe éva amio GpiAtpo Lootntag. Onwe Kal oTa ponyoueva
napadelypato av npocBetape ota emotpedpopeva nedia kat to nedio Id Oa pog eméotpede Kat TG
SU0 eyypadc jason.

SELECT pe ouvévwon €vog mivaka

Y€ aUTO To MapAdelyua yivetal cuvévwon dUo Tvakwy, Twv Person kat Hobby.

/*Select with a simple join association*/
private void sELECTwithSimpleJOIN() throws lllegalArgumentException, lllegalAccessException{
List<Class<?>> rs = InitializeMetaData.initializeFromPackage("meta");

QueryGET<_Person> queryGET = TablesFactory.eINSTANCE .createQueryGET(_Person.class);

queryGET.setRootAlias("people");
queryGET.getSelectedFields().add(_Person.name);

JOIN<_Person,_Hobby,Integer> join = TablesFactory.eINSTANCE .create)OIN(_Person.class, _Hobby.class);
join.setJoinedAlias("hobby");

join.setOnFieldInitial(_Person.hobby_id);

join.setOnFieldJoined(_Hobby.id);

join.getJoinedTableFields().add(_Hobby.name);

queryGET.getJoin().add(join);
List<?> returned = queryGET.generate(Person.class);

System.out.printIn("Final results");
System.out.printIn("======= ");
for(Person prs: (List<Person>) returned){
System.out.printin("Name: "+prs.getName());
for(Hobby hobs: prs.getHobbies()){
System.out.printIn(" Hobby: "+hobs.getName());

}
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Kai n €€o60¢ elval n e€nc:

Query Generated: SELECT people.name AS _name692342133 ,hobby.name AS _name578866604 FROM
Person AS people JOIN Hobby AS hobby ON people.hobby_id=hobby.id
Final results

Name: marios
Hobby: workout
Name: alexander
Hobby: watch_tv
Name: elisabeth
Hobby: reading
Name: jason
Hobby: chess
Hobby: video_games

Onwg daivetal kal oto epwTnpa mou dnuloupyeital, yivetat amAo JOIN petal Twy mvakwy. H
generate() emotpEdel pia Alota aVTIKELUEVWY TUTIOU Person. Emeldn o mivakag Person €xel
OUOYXETLON e Tov Ttivaka Hobbies, mepléxel otnv ovtotnTa Tou pia Alota anod aviikeipeva Hobbies,
n omola cUMMANPWVeTaL oo otnyv generate().

SELECT pe Stadoxikd pwAtaopéva JOINS

Y€ AUTO TO MApPASeLyUa TPOSBETOUE €vav akoua Tiivaka, Tov Type, o onolog MepLEXEL TNV
Katnyopla otnv onola avrkel to kaBe Hobby. O mivakag Hobby Aoutdv €xel pia cuoxétion pe tov
Type. Exoupe AoLnov o aAuoida amo evwoelg mvakwy, EEKvwvTtag and tov Person, mnyaivovtag
otov Hobby kat otn cuvéyela amnoé tov Hobby otov Type.

/*Select with a nested join association*/
private void sELECTwithNestedJOIN() throws IllegalArgumentException, lllegalAccessException{
List<Class<?>> rs = InitializeMetaData.initializeFromPackage("meta");

QueryGET<_Person> queryGET = TablesFactory.eINSTANCE .createQueryGET(_Person.class);

queryGET.setRootAlias("people");
queryGET.getSelectedFields().add(_Person.name);

JOIN<_Person,_Hobby,Integer> join = TablesFactory.eINSTANCE .create)OIN(_Person.class, _Hobby.class);
join.setJoinedAlias("hobby");

join.setOnFieldInitial(_Person.hobby_id);

join.setOnFieldJoined(_Hobby.id);

join.getJoinedTableFields().add(_Hobby.name);

queryGET.getJoin().add(join);

JOIN<_Hobby, Type,Integer> nestedjoin = TablesFactory.eINSTANCE.create]OIN(_Hobby.class, _Type.class);
nestedjoin.setJoinedAlias("type");

nestedjoin.setOnFieldInitial(_Hobby.type_id);

nestedjoin.setOnFieldJoined(_Type.id);

nestedjoin.getJoinedTableFields().add(_Type.name);

join.getJoinMore().add(nestedjoin);
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List<?> returned = queryGET.generate(Person.class);

System.out.printIn("Final results");
System.out.printin(" ");
for(Person prs: (List<Person>) returned){
System.out.printin("Name: "+prs.getName());
for(Hobby hobs: prs.getHobbies()){
System.out.printin(" Hobby: "+hobs.getName());
for(sglmodel_v2.entitiesTest.Type typ:hobs.getType()){
System.out.println("  Type: "+typ.getName());

}

H avtiotolyn £€£o0dog ival n €ng:

Query Generated: SELECT people.name AS _name692342133 ,hobby.name AS _name578866604 ,type.name
AS _name353842779 FROM Person AS people JOIN Hobby AS hobby ON people.hobby_id=hobby.id JOIN
Type AS type ON Hobby.type_id=type.id

Final results

Name: marios
Hobby: workout
Type: fittness
Name: alexander
Hobby: watch_tv
Type: leisure
Name: elisabeth
Hobby: reading
Type: mind
Name: jason
Hobby: chess
Type: game
Hobby: video_games
Type: game

SELECT, JOIN kot WHERE

TéNog Ba Swooupe éva mapdSelypa mou va cuVSUATeL OAa T TAPATIAVW:

private void test1() throws IllegalArgumentException, IllegalAccessException{
List<Class<?>> rs = InitializeMetaData.initializeFromPackage("meta");

QueryGET<_Person> qg2 = TablesFactory.eINSTANCE.createQueryGET(_Person.class);

gg2.setRootAlias("people");
gg2.getSelectedFields().add(_Person.name);

JOIN<_Person,_Hobby,Integer> join = TablesFactory.eINSTANCE .create)OIN(_Person.class, _Hobby.class);
join.setJoinedAlias("hobby");

join.setOnFieldInitial(_Person.hobby id);

join.setOnFieldJoined(_Hobby.id);
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join.getJoinedTableFields().add(_Hobby.name);
gg2.getJoin().add(join);

JOIN<_Hobby, Type,Integer>join2 = TablesFactory.eINSTANCE.createJOIN(_Hobby.class, Type.class);
join2.setJoinedAlias("type");

join2.setOnFieldInitial(_Hobby.type_id);

join2.setOnFieldJoined(_Type.id);

join2.getJoinedTableFields().add(_Type.name);

join.getloinMore().add(join2);

//create some filters

Filters<_Person> whereroot =
TablesFactory.eINSTANCE.createFilters(_Person.name,Operators.EQUALS,"jason",null);

Filters<_Person> whereeli =
TablesFactory.eINSTANCE.createFilters(_Person.name,Operators.EQUALS,"elisabeth",null);

Filters<_Person> wheremarios =
TablesFactory.eINSTANCE.createFilters(_Person.name,Operators.EQUALS,"marios",null);

Filters<_Hobby> wherejasonhb = TablesFactory.eINSTANCE .createFilters(_Hobby.name, Operators.EQUALS,
"chess",join);

whereroot.and(wherejasonhb).or(whereeli).or(wheremarios);
gg2.setFilter(whereroot);
List<?> returned = qg2.generate(Person.class);

System.out.printIn("Final results");
System.out.printin(" ");
for(Person prs: (List<Person>) returned){
System.out.printin("Name: "+prs.getName());
for(Hobby hobs: prs.getHobbies()){
System.out.printin(" Hobby: "+hobs.getName());
for(sqlmodel_v2.entitiesTest.Type typ:hobs.getType()){
System.out.println("  Type: "+typ.getName());

}
}

System.out.printIn("---------------------—- ");

Kat n £€060¢ elval n mopakdTw:

Query Generated: SELECT people.name AS _name353842779 ,hobby.name AS _name1338823963
,type.name AS _name1156060786 FROM Person AS people JOIN Hobby AS hobby ON
people.hobby_id=hobby.id JOIN Type AS type ON Hobby.type_id=type.id WHERE (people.name = 'jason' AND
(hobby.name = 'chess') OR (people.name = 'elisabeth') OR (people.name = 'marios') )

Final results

Name: marios
Hobby: workout
Type: fittness

Name: elisabeth
Hobby: reading
Type: mind

Name: jason
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Hobby: chess
Type: game

Napatnprosig

= Jta mapandavw napadsiypata dev opiotnkav Peudwvupa yia ta nedia. H eméktaon
Btel ta S1kA TNG PEUSWVULO OUTOMATA HECW TNE APXLKOTIOINONG TWV LETASESOUEVWV.
O xpnotng £xetL Tn duvatotnta va ta HeTaBaAel. Opwe eneldn n eméktacn emlotpédel
avtikelpeva nou e Baoilovtal og PeUSWVU LA KATL TETOLO €lval mepLtto.

Me ta mapandvw napadeiypata Sivetal n Bactkn €a tng Asttoupylag TNV EMEKTAONG QUTAG Kall
KOAUTITEL TOL TILO ONOVTLKA XOPOKTNPLOTIKA TNG.
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KEDAANAIO 5
Zntapota YAomoinong

5.1 Neplopiopoi Epappoyng

Y& autn TNV €kdoaon TN edappoyn g Exouv NdN uAomolnBel onuavtikég Aettoupyieg mou adopolv
™V dnpioupyia epwtnudtwy. Qotdoo umdpyxouv akopa Bépata mou Sev €xouv AUBEL.

BaoLkOG TtepLOpLOUOG elval n EMeLPn UTIOOTHPLENG TWV EPWTNUATWY EVNUEPOCEWV CREATE,
UPDATE, DELETE. Akdpa Sev untootnpiletal n emloyn tou eidoug ouvévwong mou epapuoletal. MNa
™V wpa urtootnpiletal to amlo join. TEAOG MpéEMeL va pooteBolv Kal AAAeG Aettoupyieg tng SQL,
OMw¢ yla tapadetypa n Suvatotnta eVpeong PEONG TG KAl TANBoug eyypadwv.

Ye Bépata uhomoinong untootnpiletal N aAucLdwTr eloaywyr GwWALLCUEVWV joins. AUTO
ETUTUYXAVETAL LE €va SEVTPO TIVAKWV. 2€ auTd To §€vtpo dev unootnpilovatt KUKAOL OpwC. Av yla
KATtoLo AOyo uTtdpEel KUKAOG oto S€vtpo tote Ba 06nynOel n edpappoyr os atéppovo loop. Autd to
evBeXOEVO glval OTIAVLIO OUWE, adoU EVOG TTIVOKAG SEV AVIKEL ATIOKAELOTIKA O £VOL AVTLKELLEVO
JOIN 1 oto queryGET Kkatl to 8€vtpo mepléxel ta avtikeipeva JOIN kot 0L TOUG IiVakeg auTtolg Kab’
autoUC¢. Qotooo MPENEL va avadpepBel To evEeXOUEVO aUTO. EKTwG Twv AMwv npenel va avadepOetl
WG 0 XpNotng odellel va opioel Ta Peudwvupa oToUG TIVAKES TOU, av TO Kplvel amapaitnto.

H edappoyn Aettoupyel KaAd yla Hikpo mARBog mvakwy. Av mpooteBoUv moAAol ivakeg PEow
joins, kal 6e80évou TG €va ammAo join UTIOAOYITEL TO KOPTECLAVO YLVOEVO TWV TIVAKWY, UTOpPEL
va untapéel mpoPAna Adyo oAU peydhou Oykou dedopévwy. Akopa xpnotpomnotovvtal hashMaps
EKTEVWG TIOU BewpnTIKA IpoodEpouv TaxUTNTA TNV avakTnon dedopévwy, oAAA KooTi{ouv TIOAU
O€ pvrpn.

TéNog, 600V adopd TIG OXECLAKESG YAWOOEC uTtooTnpiletal povo n SQL. Alatteital emeEKTOon TNG
edapuoynG yLo UTIOOTAPLEN TIEPLOCOTEPWY CXECLAKWY YAWCOWV. AUTO AV KAl CNAVTLIKO Brpa yla
TNV ENEKTAON TNG EGAPUOYNAG, TIPETEL VAL lval €va armo ta teAeutaia BEpata mou MpEneL va
emAUBOOUV ylatl elval TiLo onuavtikr n otabepotnta tng epappoyng, £0tw Kal otnv SQL povo Kat
OTN CUVEXELA N EMEKTACK TNG KOL O AANEG OXECLAKES YAWOOEG.

5.2 MeALovTiKEG YAOTIOLOELG

MapaKkATw TaPoUCLAloVTaL TIPOTACELG YLol LEAAOVTLKE avATTUEN AOYLOULKOU TTIAVW OE AUTH TV
ebappoyn.

1. Eméktaon tng epopUoynC MPOKELUEVOU Va UTOOTNPLleL Kal epwthpata Tumou CREATE,
UPDATE kot DELETE.

2. MpooBnkn emmA£wv AeLToUpyLWV OV UTtooTnpilel n SQL, 0w yla mapAadelypa
Suvatotnta va petpast (COUNT) tig eyypadég, va Bplokel To péco 6po Tiuwv (AVERAGE) va
umootnpilel évwon mvakwyv (UNION) kot va Sivetal emthoyn otov Xpriotn av B€AeL
povadikeg eyypad£g (DISTINCT).

3. Eméktaon tg edpappoyng yla urmoothpLén emmALwWY YAwoowv SLaXeipLong OXECLOKWY
Baoeswv Sboptvwv.

4. BeAtlotomnoinon KwdLka yla emMA£oV amAomoinon Kot 0UTOUOTIOUO oth Stadikacia
Snuloupylag epwtnuATwy.
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5. Emaveyypadng kwdlka o onueia mou KpilveTal avaykaio, yla eniteuén kaAutepng
TLOAUTTIAOKOTNTAG KOl EMI600NC CUOTALOTOG.
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