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MepiAnyn

2TNV TTapoUca JITTAWUATIKI €pyacia TTAPOUCIAZETAlI O OXEDIAOPOG Kal N avATITUgN MIOG
uTTNPECiag 10ToU apXITEKTOVIKAG Representational State Transfer kaBwg kKal Tou
ouoTAPATOG BIETTAPNG XPAOTN TTOU AAANAOETIOPA padi TNG. YAOTTOIOUWE HIa SIadIKTUOKN
TTAATQOPUA TTOU TTAPEXEI OTOV XPNOTN TN duvVATOTATA va dNUIOUPYEI Kal va eTTEEEPYAdeTal
duvapikd 1o schema Tng Pdong dedopévwy Tou. H eTmKOIVWVIO PE TNV 1I0TOCENIDA
dlETTaPg XpnoTn emiTuyxaveral péow piag RESTTul rpoypaupati{éuevng dieragnig. MNa
TNV dnuioupyia NG TTAATPOPUAG XpnolgoTtroindnkav epyaAcia, BIBAIOBNAKES Kal TTAaioIa
QVATITUENG TTOU ETTIAEXBNKAV pe BAON TIG AVAYKEG KAl TIG OTTAITACEIS TNG epyaciag. Mo
OUYKEKPIPEVA, Eyive XpAon TG ReactJS, Tou Spring Boot, Tou JOOQ kai Tng MySQL
Baong dedopévwy.

AéSeig KAeidia
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Abstract

In the present diploma thesis we present the design and the development of a
Representational State Transfer web service as well as a user interface system that
interacts with it. We implement an online platform, which gives the end-user the ability to
dynamically create and edit his database schema. By consuming a RESTful application
programming interface (APIl) we achieve communication with the user interface web
client. The platform was developed using tools, libraries and frameworks that were
selected on the basis of the needs and requirements of the project. More specifically,
ReactJS, Spring Boot, JOOQ and MySQL database were used.

Keywords
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Kepahaio 1
Eicaywyn

H onuepiv eToxn xapaktnpietal wg n €mmoxr 1ng mAnpogopiag. O1 TTAnpo@opieg TTAEoV
METAQEPOVTAl PE TEPAOTIO EUKOAIO Kal TaXUTNTA O€ ATTIOTEUTA PEYAAO €Upog. H €&éAIEn
auTh eival adiapeioBATnTa amoppola TG €¢EAIENG kail diddoong Tou Internet. Ol
TTEPICOOTEPEG DIADIKTUAKESG EQAPPOYEG T TEAEUTAIA Xpovia egeAicoovTal Kal TEivOouv va
UIOBETACOUV XapakThpa uttnpeciag. 'ETol, TTPETTEl va KAAUTITOUV TIG ATTAITACEIS TTOU
BéTouv Ta ouyxpova cuoTripata. Mia dladIKTuakr utTnpeoia epapudlel TEXVOAOYiEG TTOU
TTPOCQPEPOUV TAXUTNTA, OTTAOTNTA, XAUNAO KOOTOG KOl QVEEAPTNOIa ATTO AEITOUPYIKA
OUCTHMATO KOl TEXVOAOYIEG.

lMNa Tov oxedlaoud Kai Tnv vAotroinon HIag SIadIKTUAKNG UTTNPECIAG O TTPOYPANUATIOTAS
TIPETTEL VO AKOAOUONOEI OUYKEKPIUEVEG apPXEG, TTPOTUTTA KAl APXITEKTOVIKES. [To
OUYKEKPIYEVA, N €QAPUOYA TTPETTEl va gival EUKOAA TTPOooRAcIYn MEow Tou OI1adIKTUOU
OKOAOUBWVTAG KAQOOIKG TTPWTOKOAAQ ETTIKOIVWVIAG KOl va ETTITUYXAVETAI O TTANPENG
dlaxwpIloudg TNG oTnV JIETTAPA TOU XPAOTN KAl 0ToV OIOKOMIOTH, dnAadr Tng idlag TnNg
uTTNPECIag Pe TRV TTAATQOPUA TToU Ba KaTtavaAwvel To TTPoidv. ‘ETol, To ouoTnua TTpETTEl
va atroTeAEiTal atmo dUo aveEdpTnTa YEPN TToU OEV TTAPOUCIAOUV TTEPIOPICHOUG PETAEU
TOUG KaI VO UTTOPOUV VO KATAOKEUAOTOUV {EXWPIOTA.

2KOTTOG TNG €pyacoiag auTng, €ival va avadeitel epyaleia KAaTaOKEUAG PIAg SIAdIKTUAKAG
UTTNPECIAG Ta OTToia KAAUTITOUV TIG aVAYKES UAOTTOINONG Kal €ac@aAiCouv TIG apxEG
oXedIOOPOU TNG €QAPUOYNG. XPNOIKMOTTOIWVTAG OUYKEKPIYEVA €PYAALia, yVwoTd wg
frameworks, kat@épaue va OnPIOUPYIOOUKE BUO AUTOVOUQ ETTIMEPOUG KOMMATIO TNG
EQPAPUOYNS Kal va dlac@alicoupe OTI ETTIKOIVWVOUV OWOTA PETALU Tous. H epapuoyr Ba
TTPOPEPEI TV dUVATOTNTA OTOV XPNOTN va oxedidlel Tnv BAon dedouévwy Tou, £XOVTAG
TpooBacn o€ auTh péow Tou d1adIKTUOU.

1.1 Opydvwon Keipévou

H tmTapouca dITTAWMATIKA €pyacia atroTeAEiTal ammo 5 KepdAaia, cuuTTeEpIAGUBavOPEVOU
TOU TTAPOVTOG KAl TTPWTOU KEPAAAiou OTTOU TTAPOUCIACETAI N E1I0AYWYI) Kal N opydavwon
NG epyaoiag. To OeUTepo KEPAAAIO ava@EépeTal OTO BewpnTIKO TTAQICIO OTO OTTOIO
Baaoiletal n d1adIKTUAKK TTAATEOPMA, KABWG Kal OTIG TEXVOAOYIEC TTOU XPNOIUOTTOINONKAV.
2TO TPITO KEPAAQIO OKIAYPAPETAI N APXITEKTOVIKI) TOU CUCTAMATOG, VW avaAuovtal Ta
dlaBéoiua epyaAeia TTou xpnoidoTToINenkav yia TNV avamTuén BacIKWy TUNPATWY TOu
TTPOYPAUMATOG. TO TETAPTO KEPAAQIO EPTTEPIEXEI TNV UAOTTOINON Twv BacIKOTEPWYV
KOMMOTIWV TOU OUTAUATOG KAl TTapaBETEl Eva TTApAdEIYUa AEITOUPYIAC TOU. ZTO TTEUTTITO KAl
TEAEUTAIO KEPAAQIO TTPOTEIVOVTAI HEANOVTIKEG ETTEKTAOEIG TNG EPYOTIAC.
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Kepdahaio 2

OewpnTIKO6 MNMAdicio — TexvoAoyigg

2.1 APl yia Tnv avartrtuén RESTful utrnpeoiwy 10100 (Web Services)

Request
Internet
Response -

Web app Web

in Browser Server  Database

1. Ameikévion Movtélou Client-Server

‘Eva RESTful API atroteAei pia dieTagn TTPOYyPAUPaTIONoU epappoywy (application
programming interface), kai kaBopilel éva OUVOAO KAVOVWV KOl UNXAVIOUWY HPE TOUG
OTTOIOUG pIa epapuoyn N €va oTtoixeio (component-microservice) aAANAETTIOPA e GAAa

TTpoypduuata Aoyiouikou (User Interfaces, external services, third-party APIs KATT).

Orav kaAeital éva RESTful API, o server Ba petagépel atov client pia avarmrapdotacn NG
KataoTaong Tou {ntoupevou TTOpou.TETola €idoUg CUNTTEPIPOPA PaaileTal OTO PMOVTEAO

REST (Representational State Transfer).

2ZUVOTITIKN TTEPIYPA®H TwV 6 REST Kavovwy Kal uNXAavIoPwyY apXITEKTOVIKAG [1]:

1. Uniform Interface (Ul). O1 mépol Trpétrel va atreikovifovtal PE éva JOVOOTUAVTO-

Movadiko TpéTTo (request URL) kal uévo pyéow Twv HTTP pebddwyv Kal Twv 1I810THTWV
Toug (headers, query parameters, form data, path parameters & request
payload/body) 6a cival duvath N avAkTnon Kal N €TTEEEPYATia TWV TTOPWV.

. Client-Server Model. H uttnpecia REST 1péxel o€ €vav KEVTPIKO BIOKOMIOTA Kal Ol
TTEAATEG/XPNOTEG aITOUVTAl TTOPOUG aATTO AQUTH. To AoyIouIKO SIETTAPNG Tou XPAOTN
(front-end) emmikoivwvei Pe To AoyiouIKG Tou diakouloTr (back-end) pyéow dlakpITWV
HTTP airnudtwyv (requests), Ta OTToia ATTAVTWVTAlI OTTO TOV Server Pe OIaKPITEG
QTTaVTAOEIG (responses).

13



3. Stateless Operations. O dIaKOMIOTAG OEV dIATNPEI KATTOIO TTANPOPOPIa WG TTPOG TNV
KATtaoTaon TnNG oUuvoeons, Al eTTegepyddeTal KABe aitnon To idlo.

4. RESTful resource cashing. Ta dedopéva TpéTrel va dnAwvovTal €iTe Aueoca €iTe
EMUECO WG TTPOG TNV duvVATATNTA TOUG va ATToBnKeUTOUV. 'ETO1, 0 XpAOTNG MTTOPEI va
Ta EAVOXPNOIYOTIOINCEl YECO O KATTOIO OPIOHUEVO XPOVIKO OdIdoTnua XWwpig va
¢avakavel aiTnua oTov dIAKOUIOTH).

5. Layered system. O xpAOTNG TNG UTTNPECIAG eV TTPETTEI va €XEl TV duvATOTNTA VA
avTIANEBEi av gival cuvoedEPEVOG OTOV KEVTPIKO OIOKOUIOTH ) O€ KATTOIOV EVOIAUETO.

6. Code on demand. Tig TTepIocOTEPES POPES O DIAKOUIOTHG Ba ATTAVTAOEI OTOV XPrOTN
pe dedouéva Ta oTroia Ba eival o popery JISON 3 XML. Otav €ival ammapaitnto, €XEl
TNV duvaTOTNTA VA JETAPEPEI OTOV TTEAATN TOV EKTEAECIUO KWOAIKA.

Me aAAa Adyia, Ta RESTful APIs attoTeAOUV TOV KWOIKA O OTTOIOG OTAV EKTEAEITAI ETTITPETTE
TNV QgIOTIOTN ETTIKOIVWVIO PETALU OUO TTPOYPAUMATWY AOYIOHIKOU (CATNON TTOPWV-
OeDOUEVWV ATTO €va AEITOUPYIKO CUCTNUA A MIO EQAPPOYH).

H emKoIvwvia autr TTpaydaToTToIEITal HECW TOU TTPWTOKOAAOU HTTP (RFC 2616) Kai Twv
MEBOBWYV TTOU aUTO UTTOOTNPICEI, OTTWG AVAPEPOVTAI TTAPAKATW [2] :

o GET
Ta GET requests XpnoIUOTTOIOUVTAI VIO TNV OTTEIKOVION TWV TTOPWYV TOU Server.
Ta epwTrpaTa AUTA ATTO TN MEPIG TOU Server TTPETTEl JOVO VA avakKTouv Ta
OedOPEVA TWV TTOPWYV, XWPIS Va £XOUV KATTOIO AAAN TTAPEVEPYEIQ 1) CUVETTEIQ
oTnv Kkaraotaon Toug (safe-read requests). TéTtolou €idoug epwTrUATA CUVABWG
dev TrePIEXOUV request payload kai o1 eTTavalaupavopeveg KAROEIG TOUG OV
TIPETTEl va €TTNPEACOUV TO ATTOTEAEOUA TWV TTOPWV oToV server (idempotent
requests).

e POST
Me éva POST request o client €xel Tn duvatdtnTa va oTeiAel dedopéva oTov server
(évavti TNG peBGOOU GET TTOU SIETTPATTE TO AVTIOTPOPO), WOTE VA dNUIOUPYROEI
MIa véa ovTOTNTa O0TNV Bdon dedouévwy (aTTEIKOVION KATTOIoU avTIKEINévou). O
server diadadlel To request body, ioToTtroIEl AV TNPEEi TIG TTPOdIayPaPES (doun,
TUTTOG O€OOPEVWV KATT), EKTEAEI TOV KWAIKA TNG KPioIuNG AoyIKAS (business logic)
Kal atravtdel oTo XpHoTn e KATTolo response body, To oTroio Teavov va TTePIEXEI
emTTPOOo0BeTA properties.
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e PUT
Na Tnv TpoTToTToiNCN £VOG AdN UTTAPXOVTOG TTOPoU (Update/Replace). H pébBodog
ATTAITEN TO avayvwpIioTIKO KAEISi Tou TTOpou (id), WoTe 0 server va PTropei va Bpei
TN OUYKEKPIPEVN eyypan atto Tnv Baon dedopuévwy Kal OAOKANPo To request body
ME avavewpéva pévo Ta properties TNG ovidTNTAG TTou £TTIBUNEI O client va aAAGEEl.
Av kaTrolo property dev cupTTEPIAN®OEi oTO payload, n Tipr Tou Ba avTiKAaTaoTaOEi

pe 0 A null.

e DELETE
MNa tnv dlaypaen piag ovidétnTag ommo Tnv Bdon dedouévwy (idempotent
requests).

e PATCH

lNa Tnv ueEPIKR TpoTrotroinon HIog eyypaeng (partial update/Modify). Edw o€
avtiBeon pe Ta PUT requests, Ta request data Tou client epIAaudvouv uovo Ta
properties Ta oTroia €TTIBUUEI va TPOTTOTTOINCEI, VW Ta UTTOAOITTA dlaTnPouV Thv

TTponyouUpEvn TIUA TOUG.

OAeg o1 ammavrioeig Tou server cuvodelovTal Pe Ouykekpiyévo HTTP status code,
avaloya e TNV AEITOUPYIKOTATA Kal TNV €TMITUXia Tou KGBe request. O1 KwdIKoi auToi
XwpidovTal o€ 5 KAAOEIG, OTTWG PAIVETAI TTAPAKATW :

e 1xx — Informational response
e 2XX — Success

e 3xx — Redirection

e 4xx — Client Errors

e 5xx — Server Errors

AkoAouBwvTag 10 TTPOTUTTO TOU REST, 0 server TnG TTapoUoag EQAapuoyns atravta pe 200
(OK) otav éva request TTpaypaTotroindei emTuxwg, pe 201 (Created) PETA TO ETTITUXEG
atmoTéAEOUa TNG dnuIoupyiag piag véag ovidtnTag otnv Paon dedouévwy, pe 204 (No
Content) étav ag@aipeital ETITUXWS €vag TTOPOG ATTO TNV CUAAOYA TWV KATAYPOPUWV
(resource collection), ye 404 (Resource Not Found) étav o client {nTdel TNV armeikdovnon
€VOG TTOpOU e aTTpocdIOpIoTo | avUTTapkTo oTn Baon dedopévwy path TTapdueTpo
(Movadikdg KwOIKOG yia KaBe entity), ye 400 (Bad Request) 6tav otroiadntroTe
TTAPAPETPOG TOU request TTEPIEXEl N EYKUPO TUTTO OedOPEVWV 1) EPXETAI O€ avTiBeon ME
T0 business logic TNG e@apuoyns kai Té€Aog pe 500 (Internal Server Error) étav
TTOPOUCIACTEI KATTOIO aTTPOCOOKNTN CUUTTEPIPOPA OTOV Server. ZuvnBwg o€ auTAv TNV
TTEPITITWON, TO response TTEPIEXEl EVa KATTOIO a@nenuévo prvuua r 1o stack-trace tou
runtime exception.
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2.1.1 JSON

O1wg avagépbnke TTapatmdvw, 0TV TTapoUca epapuoyn o server yéow tou REST API
Ba avatrapioTd Ta {nToupeva dedouéva oTov client otn popery JISON.

To JSON (JavaScript Object Notation) cival évag €Aa@pug HOPPAOTUTTOG, O OTT0I0G
XpnolyoTrolgiTal yia Tnv avtaAAayr dedouevwy. ‘Exel yopen n otroia gival karavonTr) oTo
avlpwTtTivo PATI Kai gival Baciopévo oto ECMAScript. MNa autd 10 AGyo, €xel TTAEOV
avTikataoTioel To XML, To OTT0io XpnoIJoTTolouvTav KaTtd KOpov O0To TTapeABOV yia T
OEIPIOTTOINON KAl aTToo€IpoTToinon dedouévwy oTtov server. To JSON evw dgv PTTOPEI va
BewpnOei yYAwooa TTpoypaupaTiopou, XpNoIKoTToIEl CUPBACEIS 01 OTTOIEG Eival KOIVEG O€
TTOAAEG YWOOEG KABIOTWVTAG TO WG €va ATTO TA 1I0AVIKOTEPA PECO avTAAAAYNG BEDOUEVWIV

[3].

To JSON atroteAgital atro duo PBaocikéG douEg dedopévwy @ Ta avTikélueva (Objects) kai
TOuG TTivaKeg (Arrays). Ta avTIKeEigeva gival un Tagivounuéva oUVoAa atToTEAOUPEVA ATTO
Ceuyn OVOPATWY Kal TINWYVY, EVW Ol TTIVAKES €ival oUvoAa atro TINéS. Mia Tiuf pTTopEi va
gival €iTe Keipevo (oeIpd a1TO XAPOKTNPES) €iTE apIBUOG €ite AoyikA Tiu Boolean eite kai
QVTIKEIPEVO 1] TTIVOKAG.

2.1.2 Jackson Zeipiomroinon/Amroocipiotroinon Aedopévwy

lMNa N d1EUKOAUVON TNG OEIPIOTTOINCNG KAl ATTOCEIPIOTTOINONG QVTIKEIUEVWY OTOV Server,
oTnv TTapouoa eQapPoyn XpnolpoTroinenke n dsutepn ékdoon NG PIBAIOOAKNG Jackson.
O TPOTTOC TTOU TO ETMITUYXAVOUMPE auTd, €ival va avTioTolXioouue KABe Tedio Twv
emMOBuuNTwWY KAGOEwv O€ dia oupBoAocelpd TTOU QVTITTIPOOWTTEUEl TO TTedio TOu
avTikeipévou oe pop®r) JSON. ‘ETol, £xovrag eQappooel TNV KATAAANAn avtioToixnon,
oTav o Server AauBavel éva HTTP request (POST 4 PUT ouvnBwg) tTou Trepiéxel Eva i
TTEPICOCOTEPA AVTIKEIMEVA OTO payload, utropouue pe TNV KAAon Povo piag peBoddou, va
petaBoupe ammo JSON Objects o€ Java Classes (POJOs — Plain Old Java Object). Karta
TNV OEIPIOTTOINCN AUTH), EXOUUE TTAEOV Ta OedOPEVA TOU XPrOTN O€ Java avTIKEJeva, Ta
emegepyaldpaoTe KATAAANAQ akoAouBwvTaG TNV KPioiun AOYIKr TOU TTPOYPAUKATOS KAl
OTn OUVEXEIQ YiVOVTOI Ol ATTOPAITATEG EVEPYEIEG YE TN BdAon dedouévwy.

AvTiOoTOIXO, KOTA TNV QTTOCEIPIOTTOINON Twv OedouEvwy, O Server CUAANEYEl TOUG
{nTouuevoug TTOpoug atro Tn Bdaon dedopévwy oe Java Objects Kal TOUG TTAPEXEI OTOV
xpnotn o€ popery JISON.

TNV TTEPITITWON TTOU €TTIBUPOUNE va ayVOr|OOUpE opiopéva TTedia oTo response body,
gite emedn) exouv TR null ecite emedn eivar axpeioota metadata, pITopoUpE va
XPNOIUOTIOINCOUNE TNV emmonpavon @Jsonlgnore 4 @Jsoninclude ota properties Tng
avTtioToixng Java kKAdong.
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2.2 MySQL Bdon Aedopévwyv

H MySQL cival éva e€AelBepo ouoTnua OIOXEIPIONG OXECIAKWY PAcewv OedOPEVWV
(Relational Database Management System - RDBMS) 1Tou gival euputaTta d1adedopévn
ota UNIX cuoTApara. Eival TToAuvnuaTikn Kal TToAuXpnoTIKA Kal UTTooTnpidel Ta TEAEUTAIA
standards 1ng SQL (Structured Query Language), n OTroia OTTOTEAEI TNV TTIO KOIVA
TUTTOTTOINUEVN YAWOOQ ETTEPWTACEWV YIa TNV TTPOCONKn, TNV TpoOcBacn kal Tnv
emmegepyacia dedopévwy oe pia Baon Aedopévwyv. H MySQL €xel oxediaoTei Kal €XEl
BeATioTOTTOINGEI VIO DIABIKTUAKEG EQAPUOYEG.

Baoikd xapakTnpIoTIKA Kal TTAEOVKETAPATA TTOU TNV atrapTifouv gival Ta akdAouBa [4] :

1)

2)

3)
4)
5)

6)

Aco@dAeia Asdopévwy. H agloTtrioTia TnG o€ KPIioINEG OCUVAAAYEG TTANPOPOPIWY Kal
XPNUATWV £xel atTodeIXOEl, apoUu XPNOIYOTTOIEITAI TTARPWS ATTO TOUG TTI0 YVWOTOUG
TTAYKOOUIa d1aduKTIOKOUG 10TOTOTTOUG OTTWG gival To Facebook, To Twitter kal TO
WordPress.

On — Demand Scalability. Mtropei va diaxeipiotei yeydAo Oyko cuvaAaywv,
KAIOKWVOVTOG TO @opTio, 6cov agopd 1O OIdBacuda, 1o ypAWIUo Kal Tnv
emegepyaoia Twv SQL epwTnUATWY, avaloya HE TIG EPTTOPIKEG avAYKES TNG KAOE
ETMIXEipNONG.

YwnAn amédoan.

XaunAd k60T10G.

MeTapepoiudTnta. Mimopei va xpnoipgotroinBei e dia@opeTikd cuoTApata UNIX
OTTWG €TTioNG Kal ota Microsoft Windows.

Mnyaio¢ Kwdika¢. Eivar duvarr) n katdktnon Kai n TPOTTOTToincn Tou KWwOIKa
TPoEAeuong TnG MySQL.
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Kepahaio 3
EmiAoyn EpyaAgiwv

2TO TTAPOV KEPAAQIO YIVETAI HIa ava@opd apxXIKA OTNV APXITEKTOVIKI TOU CUCTAUATOG Kal
OTn CUVEXEIQ OTA EPYAAEIQ aVOIXTOU KWOAIKA TToU gival dIaBECINA OTNV ayopd Kal JTTopouv
va Xpnoigotroinouv oTnv avamTuén Twv BACIKWY THNUATWY TOU TTPOYPANUATOG.

React Application
Modern JavaScript - ES6

RESTFUL API

Spring Boot on Java

Database

2. Full Stack Architecture

H epapuoyn xwpiletal o€ Tpia Baoikd
TMAMOTA :

1) o Front-End localhost:3000.

2) éva REST API 10 otroio avaAauBavel
TOV pOAo Tou Back-End padi pe tov
OlakoplioTh Tomcat localhost:8181.

3) TNV Baon dedouéEvwv
[dbc:mysql://localhost:3306/thesisDB.

To Front-End amoteAei 10 ypa@ikd
TTEPIBAANOV Kal TTapéxel Tn duvatoTnta
OTOV XProTn va OnuIoupyeEi PE €UKOAO
TpOTTO tables otnv Bdon &edouévwyv ue
60a columns ekeivog XpeladeTal, €V
TTaPAAANAa Tov aTTOTPETTEl VA KAVEl AGBOG
otov oxedlaouo (error handling). Akoua,
TOU TTAPEXEl VA AVOAUTIKO I0TOPIKO HUE TO
T éxel @TAgel kar TR duvartdtnTa
avalntnong/diaypa®ng MEUOVWUEVOU
table armo tnv Bdon dedouévwy. Autd TO
TTEPIBAANOV Ba €xel TN pop@r) I0TOOEAIDAG.

To Back-End Ba €xel Tn popon evog REST API kai Ba gival utrelBuvo va AauBdavel Tig
EMAOYEG TOU XproTn atro To Front-End woTe va ekTeAei Ta KatdAAnAa transactions ue Tnv
Bdon dedopévwy. H poper Tou API yivetal 1diaitepa epgavng otnv Java kAdon Controller,
n otroia TrepIAauPavel OAa Ta ekTeBeiuéva endpoints oto Ul kal €xel TV €MIOCAPAvVON
@RestController. H Aeitoupyia TnG Ba TTepIypa@ei avaAuTIKG 0TO KEQAAQIO 4.

Q¢ yAwooa avatTugng Tou CUCTANATOC YIa TOV BIAKOUIOTH (server-side) emmIAEXBNKe n
Java, evw yia Tov TTeAdTn (client-side) emiAéxBnke n JavaScript.
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http://localhost:3000/
http://localhost:8181/
http://jdbc:mysql:/localhost:3306/thesisDB

3.1 EpyaAgia Avarrtuéng Front-End

3.1.1 ReactJS

H React (ReactJS) cival pia JavaScript BIBAI0BKN, n otToia €IOIKEVETAI OTN dnuIoupyia
d1adpacTikKwy dleTTapwy Xpnotn (Uls) duvauikou XapokTriipa HE €CAIPETIKA ypriyopn
a1TOd00N, EVW CUVTNPEITAI KAl CUVEXICEI va avaTTTUCETAl OTTO KOIVOTNTA ETAIPIWV KAl
XPNOTWYV, WG £PYO aVOIXTOU KWOIKA.

Mepikd xapakTnpIoTIKA TNG React Ta otroia Tnv ¢exwpifouv atro Ta uttdéAoitra frameworks,
gival Ta €€N¢ [5]:

To virtual DOM Tng React Tnv KAvel EepaAITIKA ypriyopn, a@ouU UTTOPEI va KAVEI
avavéwon €va PEPOG TNG OeAidag, avti yia TO CUPBATIKO POVTEAO TTARpPOUG
avavéwong (conventional full refresh model).

EUkoAn dnuioupyia tToikiAwv Test Cases oT1o Ul .

EUkoAn emavaypnoipoTtroinon Twv Components Tou KWAIKA.

MTropei va xpnoigotroinBei yia Tnv avamtuén epapuoywyv Android kal iOS (React
Native — Hybrid Applications).

Mpooépel one-way data binding atro 1o parent component oto child component,
aTTOQEUYOVTAG £TOI AVETTIBOUUNTEG KAl ATTPOBAETTTEG EVEPYEIEG.

‘Exel TepdoTia otipiEn BondnTikoUu UAIKOU TOOO atro etTionueg Tnyég (Facebook),

G00 Kal aT1ro TNV KovoTtnTa.

BeATiwovel atroteAeopaTtikd Tov Xpovo oTo debugging Kai pe SIAPOPES ETTEKTACEIG
Tou Chrome 10 KAVEl EUKOAOTEPO.

XpnolyoTrolgital Kal yia server-side avartTugn.

Mtopei  va artreikovioel TepdoTio  apiBudé  Components  ypriyopa  Kal
ATTOTEAEOUATIKA.

Ta Components PTTopouv ypa@ouv e Tn xpnon t¢ JSX (JavaScript Syntax
Extension), n oTtroia atroteAei pia emmékTaon Tng JavaScript, XpNOIUOTTOIWVTOG
ouvTaén Tapouola e Tnv HTML.

MTropei va xpnoipotroinBei pe tnv TypeScript kai TRv Flow.

A0 TNV AAAN TTAEUPAQ, N React xapaktnpileTal Kal aTtro KATTOIO JEIOVEKTANATA TTOU BETOUV
TTEPIOPICHUOUG OTN XPON TNG, OTTWG AVAPEPETAI TTAPAKATW :

H pikt ouvtaén tng React (JavaScript/JSX - HTML) utropei va atmoBappuvel i va
OUYXiOEl TOUG TTPOYPOMMOTIOTEG, a@ou atraitei Babid kardvonon AOyw Tng
TTOAUTTAOKOTNTAG TNG.

H xprion tou virtual DOM em@épel auénuéveg avaykes pvung (RAM), agou
KpaTIETal dI0PKWG Eva avTiypa®o Tou DOM oTtn pvAun.
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3.1.2 NodeJdS

To Node.js gival gyia avoiXTou KWAIKA TTAATPOPHA aVATITUENG AOYIOUIKOU Baciopévn oTnv
JavaScript. Mapéxel Eva TepIBAaAlov ekTéAeong JavaScript £Ew atrd Tov TTepINyNTA 10TOU,
Baoiopévo oto Google V8 JavaScript Engine. To V8 JavaScript Engine €ival pia pnxavn
ekTéEAEONG JavaScript avoiXTou KwdIKa, N oTroia Bpioketal TTiow atro To Chrome kai GAoug
TOUG UTTOAOITTOUG TTEPINYNTEG 10TOU Baociopévoug oto Chromium [6]. Z10x0¢ Tou Node
gival va TTapéxel Eva eUKOAO TPOTTO dnuIoupyiag KAIJAKWTWY OIadIKTUAKWY EQAPUOYWV.
2€ avtiBeon atmo Ta TEPICOOTEPA oUyXpova TrepIBAANOVTA avAaTITUENG £QAPUOYWYV
OIKTUWYV, Jia digpyaoia node dev atnpidetal 0TV TTOAUVNPATIKOTNTA AAAG o€ €va JovTéAO
aouyxpovng eTTIKOIVWVIOG e106dou/e¢dd0u.

3.1.3 Node Package Manager

To npm gival o TTpokaBopIouéVog BIaXEIPIOTAG TTAKETWY (package manager) yia Tov node-
js server. AtroteAcital atro pia diemagn ypapunig evioAwv (CLI) kar pia online Bdon
0edopEVWY. To gpyaAEio YPAUMNG EVTOAWYV ETTIKOIVWVEI e TNV Bdon dedopévwy, n oTroia
TTapéxel dnNuooia A 1I81I6KTNTA TTOKETA NMP. TO NpM TTPOCPEPEI OTOV TTPOYPAUMATIOTH TN
ouvatéTnTa va Onuooielel Kal va HOIPAleTal Tov KWOIKA TOU O€ HOPQr TTOKETWY
(modules). T€Aog, £xel oxedlaoTei yia va SIEUKOAUVEI TO KATEBAOHA, TV EYKATACTACN KAl
TNV ouvThpnon Twv BIBAIoBnkwyv JavaScript [7].

Na va xpnolgotroijoouye oTtroladnTroTe  JavaScript  BIPAI0BNAKN, apkei  va
TTANKTPOAOYAOOUUE OTO €PYOAEi0  yPOUUAG eviOAwWv Tnv  evioArl npm install
<package/module name>.
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3.1.4 Material-Ul

To Material-Ul cival pia JavaScript BIBAI0BrKkn avoixTou kKwdika, n otroia diabétel React
components 1ou uAotroiduv To Material Design Tng Google. H 1TpwTn TG €kdoon
onuooieuTnke 1o 2014 Kal atro TOTE ATTOTEAEI Hia aTTo TIG KOpuPaieg Ul BIBAIOBAKES yia TNV
React. lNMpoo@épel TN duvatotnTa dnuioupyiag OUVOMIKWY Kal KAAG OXEQIOOUEVWV
I0TOOEAIdWYV XWpPic TNV Xprion CSS arro Ttov TTpoypapuatioT. Ta components eivai
aQuToUTTOOTNPICOMEVA KAl PTTOPOUV va €locaxbouv éva TTpog éva O€ pia 10TooeAida
MEIWVOVTOG £TO1 TO PHEYEBOG TWV elcaywywv (imports) [8].

MNa Tnv avamTugn tng SIETTAPNG XPROTN QUTAS TNG EQAPUOYNAG, XPNOIPoTToIOnkav Ta
TTapokaTtw Material-Ul components [9]:

<MuiThemeProvider>, <AppBar>, <Toolbar>, <Typography> <InputBase> <Homelcon>,
<Searchlcon>, <Tooltip>, <Link>, <Erroricon>, <Closelcon> <IconButton> <Snackbar>,
<SnackbarContent>, <GridOnlcon>, <Table>, <TableBody>, <TableCell>, <Savelcon>, <TableRow>,
<Paper>, <Menultem>, <Checkbox>, <AddBoxicon>, <IconButton>, <Deletelcon>, <Container>,
<TableHead>, <TableRow>, <Editlcon>, <Grid> <Button>, <ListSubheader>, <Listltem>,
<ListltemText>, <Collapse>, <ExpandLess>, <ExpandMore>, <VpnKeyRoundedicon>, <Divider>,
<ListltemAvatar>, <TabletRoundedicon>.

MapakdTw, PITopoupe va douue eUKoAa OAa Ta dependencies Tou project, dnAadr OAeg
TIG e€wTEPIKES JavaScript BIBAIOBrKES TTOU XpnoidoTTolEl To Front-End.
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package.json

{

"name": "db-ui",

"version": "@0.1.0",

"private": true,

"dependencies": {
"@material-ui/core": "~4.3.3",
"@material-ui/icons": "7~4.2.1",
"@material-ui/styles": "~4.3.3",
"material-table": "71.50.0",
"material-ui": "70.20.2",
"object-path-immutable": "~3.1.1",
"react": "716.9.0",
"react-dom": "~16.9.0",
"react-router-dom": "~5.0.1",
"react-scripts": "3.1.1"

}J

"scripts": {

"start": "react-scripts start",

"build": "react-scripts build",

"test": "react-scripts test",

"eject": "react-scripts eject”
¥

"proxy": "http://localhost:8181",

"eslintConfig": {

"extends": "react-app"
}J
"browserslist": {
"production": [
">0.2%",
"not dead",
"not op_mini all"

]J

"development™": [
"last 1 chrome version",
"last 1 firefox version",
"last 1 safari version”
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Edw BAETTOUNE TNV dOMN OAWV
Twv JavaScript apxeiwv Tou
Front-End Tng epapuoyng.

EX ER
F OPEN EDITORS 3 UNSAVED
4 DB-UI
b e node_modules
4 public MepihapBavel kaBe JavaScript
* faviconico BIBAI0OOAKN Kal dlaudppwaon

index-html (configuration).
logo192.png

e SrIc
OAa 10 React Components

NG EQApPUOYNG.

robots. bt

4 src
4 images
mySQL.png

App.css
App.js
AppNavBar.js
CreateTable,s
Getinfo.js

Home,js

logo.svg
serviceWorker.js
ShowTables.js
utils.jsx
.gitignore
{} package-lockjson
{} package.json
README.md

3. Front-End Folder Structure
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3.2 EpyaAgia Avamrruéng Back-End (REST API)

3.2.1 Gradle

To Gradle €ival éva build-automation software gpyaA€io, 1o o1T0i0 BacideTal OTIG YAWOOEG
Groovy kai Kotlin. To Gradle utrootnpi¢el Tnv autouartn AQWn Kal TTAPAPETPOTTOINON
(configuration) Twv java BiIBAI0ONkwv (dependencies) Tou project. OAeg auTéG TIG
BIBAIoBNKeg TIGC KaTERACEl ammo Ta Apache Ant kai Apache Maven repositories,
xpnoigoTtrolwvtag pia domain-specific y\wooa (DSL) Baoiopévn otnv Groovy, avTi TnG
XML @opuag mTou xpnoiyotrolei To Maven (pom.xml) yia Tnv 6An diaxeipnon/diapdépewon
TOu project [10].

H kUpia Aeiroupyia tou Gradle eival va kdavel build éva project kai va diaxeipifetal 1o
classpath autou. ‘Eva project atroteAeital atro tasks. KaBe task avatrapiotd éva Kouudri
NG diadikaciag TTou ekTeAE To build Tou project, 6TTwg yia TTAPAdEIYUA, TRV JETAYAWTTION
TOU TTnyaiou KWwdIKa ) TV dnuioupyia evog Javadoc.

‘Eva project Ttou xpnoigotrolei Gradle, trepiypdeel 10 build Tou, péow TOU apxeiou
build.gradle. To apxeio auté Bpioketal oTo root directory Tou project kai pTropei va
OnNUIoUPYEi Kal va €TTEKTEIVEI OUVAMIKA OTTOI0OATTOTE task KaTd TTNV dIadIKaoia EKTEAEONG
NG EQAPUOYNG.

AnAwvovTtag o€ auTd TO apxeio, To target URL, dnAadr| TO QTTOPNOKPUCPEVO repository atro
10 otroio To Gradle Ba kateBdoel TI¢ Java BIBAIOBNKES TTOU TOU £€XOUUE OPIOEl JOVADIKA JE
¢va groupld, artifactld ka1 version, pmopouue va éxoupe Tov TAfPN €Aeyxo Kai OTI
TTANpo@opia UTTApXEl aTTo TIG £TTiIoNUES TTYEG (Java API - docs) yia Ta XapaKTnPIoTIKA

Kal TIC aAAayEC Twv KAAOOEWV Kal YEBOdWV TTOU XPNOIUOTTOIOUKE OTO project, OTTwg
QAiVETAI OTO TTAPAKATW TTAPAPTNHUA KWOIKA.
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build.gradle

buildscript {
repositories {
mavenCentral()

}

dependencies {
classpath("org.springframework.boot:spring-boot-gradle-plugin:2.1.3.RELEASE")

}

}

apply plugin: 'java'
apply plugin: 'org.springframework.boot’
apply plugin: 'io.spring.dependency-management’

group 'org.anastasakis'
version '1.0-SNAPSHOT'

sourceCompatibility = 1.8

/**
Target URL
Represents the remote Maven repository
from which Gradle searches and downloads the below dependencies
*/
repositories {
mavenCentral()

}

/**
A Java library is identified by Gradle via

its project’s groupId:artifactId:version (also known as GAV in Maven).

This GAV uniquely identifies a Llibrary in a certain version.

*/

dependencies {
compile("org.springframework.boot:spring-boot-starter-web")
compile("mysql:mysql-connector-java:8.0.15")
compile("org.jooq:jooq:3.11.12")
compile("org.jooq:jooq-meta:3.11.12")
compile("com.fasterxml.jackson.core:jackson-databind:2.9.7")
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3.2.2 Spring Boot

To Spring Boot cival éva framework avoixtou kwdika Baciopévo otnv Java, TO0 OTToio
XPNOIYOTTOIEITAI YIO TNV aVvATITUEN €vOG Micro Service. XpnOIYOTTOEITAI TTAEOV OTTO TIG
TTEPICOOTEPEG ETAIPIEG, OTIG OTTOIEG N TTOAUTTAOKOTNTA TOU TTPOIOVTOG ATTAITEI TOV XWPIOUO
TOU O€ PIKPOTEPA HEPOVWHEVA KOUPATIA. Me To spring Boot pTropei KATToI10G va XTio€! dia
stand-alone kai production ready spapuoyr, n otroia 8a aTroTEAEITAI ATTO EXWPIOTA MICro
services Kal 1o Ka@' éva atro autd Ba Asitoupyei avegdptnTa aTTo T0 AAAO. AuTd onuaivel
OTI N APXITEKTOVIKA TOUu KABE micro Service Ba €MITPETTEI OTOUG TTPOYPAUMATIOTEG va
avaTrTuooouyV Kal va kKavouv deploy Ta services avegdptnta. KAbe service TTou TpéXEl OTOV
server éxel Tnv OIKA Tou dladiKaoia Kal AEITOupyIKOTNTA Kal Autog €ival o AOyog TTou
KaBioTd To Spring Boot avaykaio yia TNV avaTtiTugn EUTTOPIKWY epapuoywv. ‘ETol, n kabe
eTapeia PITOPEl va Ywpioel TNV avamTugn tou back-end o€ dIAQOPETIKEG OPADEG
TTPOYPAUMATIOTWY avAAOYa HE TIG TTAPOUOES AVAYKEG TNG.

Ta micro services TTPOCPEPOUV OTOUG TTPOYPAPMATIOTEG €UKOAO deployment, oTTAn
KAIluGkwon, eAaxiotn diaudpewon/TapapeTpotroinon Kai AlyoTEPOo XPOVOg TTapaywynig
TOU project.

O KUpI0G 0TOXOG TOU Spring Boot ival va peiwoel aiodnTd Tov Xpdvo Tng avatTugng Tng
epapuoyng/micro-service kal Tou Unit/Integration testing autg. Katroia atro ta Baciké
XOPAKTNPIOTIKA TOU gival Ta €€1G [11]:

= Opinionated Defaults Configuration mpooéyyion. Me 1o Spring Boot €ival €UkoAo
TTAE0V YIQ TOV TTPOYPAMKATIOTA VA OTHOEI KOl VA avaTTTugel Java Spring EQapuoyEg,
QUEAVWVTAG TNV TTAPAYWYIKOTNTA KAl MEIWVOVTAG aloBnTd TOV XPOVO yia Tnv
avaTrTuén etmavaAapBavouevou f TTEPITTAOKOU KWOIKA OTTWG yia TTApAdelyua, TO
XML/Java Beans configuration kai Ta transactions ye Tn pacn dedouévwy. To
Spring Boot €xel xmoTei mAvw oTo Spring Framework pe atmmoTéAecpa va
atro@eUlyeTal 0 boilerplate KwWdIKAG Kal Ta XEIPOKivnTa configurations.

= HevowpudTwaon Tou Pe To Spring oikoouoTtnua (Spring JDBC, Spring Data, Spring
JPA, Spring Security KATT).

= [lapéxel evowpatwuévous HTTP servers (Tomcat/Jetty), WoTE O TTPOYPAPMATIOTAG

va avattuoel Kal va  TEOTAPEl €UKOAOTEPA Tnv  OIAdIKTUOKN  €Qapuoyn,
dlaxeipiCovrag katadAAnAa Ta REST API endpoints auTig.
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= [lapéxel pia dIETTaPr YPOAUMNG EVTOAWY Kal TTOIKIAA plugins, HEOW TWV OTTOoIWV €ival
€UKOAO TO testing kal n avarTugn Spring Boot epappoywyv, xpnoigotrolwvtag build
epyaAcia 6TTwg 10 Gradle 4 To Maven.

= [lpoo@épel annotation-based Spring eQapuoyES Kal TTEPIAAUBAVEI EVOWHPATWHEVO
Servlet Container.

= Dependency Injection. AtroTeAei pia artro TIg KupidTePES AeiToupyieg Tou Spring 10C
(Inversion of Control) kal mTIAUElI TO TTPORANUA TNG €CAPTNONG METALU KAACEWV-
QVTIKEIUEVWV. 110 OuyKeKpIPEva, OTaV O€ OIOPOPETIKA ONUEIa TOU KWOIKA Miag
EQAPUOYNG  XPEIAZOPOOTE va  XPNOIMOTTIOINOOUME TNV  AEITOUPYIKOTNTA  Hiag
OUYKEKPIPEVNG KAAONG TTOU TTPOCPEPOUV Ol PEBOdOI Tng, Ba TIpétrel va
apxIkoTroloupe KABe @opd TOAAG instances-objects ammo auth. Kat 1éT010
TPoodidel ouyXIon OTOV KWAIKA, VW Eival apkeTA €UKOAO va yivel AdBog o€
MEYAAEG EQAPUOYEG OTAV TA AVTIKEIMEVA AUTA €XOUV £6APTNON PETALU TOUG. AUTO
atmro@evuyeTal TTANPwWG e To Dependency Injection (Constructor/Setter/File based),
a@ou n dnuioupyia (injection) avTikeEIEVWY o€ AAAA AVTIKEIMEVA YivETal auTOPaTA
ME TNV emioAuavon @Autowired Tou Spring framework [12].

Omwg @aivetralr oto build.gradle apxeio, T0 TTapwv project xpnoiuoTrolei OAEG TIG
BiBAI0BNKeG Tou Spring Boot framework Tmou xpeidletal péow Tou dependency spring-
boot-starter-web. Méow autoU, 10 project eicdyel Ta atrapaitnTa packages, woTe va
onuioupyfocel Ta REST endpoints oTtov Tomcat server (TTpokaBopIouéVog
EVOWMNOTWHEVOG container) e TNV EAAXIOTN TTOPAPETPOTTOINDN.
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3.2.3J00Q

To JOOQ Object Oriented Querying cival pia Java BIBAIOBAKN avoixTou KwdIKA, N oTroia
gival utTelBuvn yia TNV ammoBrikeuon O£dONEVWV WG AVTIKEIUEVO O€ OXECIOKEG PAOEIG
(active record pattern), 6TTwg n mySQL. AtmoteAei éva high level fluent API, yéow Tou
OTTOIOU O TTPOYPOUMATIOTAG MTTOPEI ME EUKOAO KAl EUAVAYVWOTO TPOTTO VA XTIOEl TV
ETTIKOIVWVia Tou server-side KwdIKa pe TV Baon 0edopévwy. To JOOQ XpNOIUOTIOIEI KATA
k6pov 10 JDBC API (Java Database Connectivity) kai mapéxel pia domain-specific
yAwooa (DSL) yia tnv kataokeur) SQL epwtnudaTwy (queries) armmo jOOQ avTikeiyeva
(Java kAdoeIg) Kal atro dIaUOPPWHEVO KWAIKA aTTo To schema TnG PAaong dedopévwv
(meta-data). H avaykn Onuioupyiag Tou jOOQ APl eu@aviotnke OTav TTOAAG
XOPAKTNPIOTIKA TNG SQL dev ptropoucav va aglotroinBouv a1To QVTIKEINEVOOTPAPEIG
YAWOOEG TTPOYPAPMATIONOU, OTTWG N Java, aAAd Kal aTTo OXECIOKEG BAcelg dedOPEVWV
[13].

‘ETO1 0 TTPOYPAPMATIOTAG, HEOW Java KAAoEwWV JTTOpPEi va :

1) AtTo@uUyel OUVTOKTIKA AAON Katd TNV eKTEAEON TWV €PWTNNATWY i TTPORAANATA
avTioToixnong TUTTwyv dedopévwy (Data mapping).

2) Anuioupynoel ouvBeta Kal ouvduaoTiKd SQL  epwThpaTa Ta  OToid  va
mepIAauBdavouv enum types, aliasing, unions, EgQWAgUPEVa selects Kal TTepITTAOKA
joins.

3) Anpioupynoel stored procedures kal hative functions.

O1 TTepI00OTEPES Spring eQapuoyEg XpnolpoTroiouv 1o JPA (Java Persistence API) yia va
MeETa@EPOuV Ta Oedopéva Tou XPAOTN OTTO Kal TTPOG Tnv Bdon oedouévwy, PEOW
TTpokaBopiouévwy entities (Java Beans/Models classes). Ztnv mapouca e@appoyr KAT
TETOIO BeV ugioTaTal, apou Ta dedopéva Tou XpAOoTN agpopoulv To schema Tng BAong Kal
OxI oToixeio Ta oTroia Ba amobnkeutolv ot uttdpxovta tables. ‘Etol, pe €dika
dlapoppwuéva POJOs yia Tnv ueTagopd auth, dnAadrn Java kAdoeig (Data Transfer
Objects), 10 jJOOQ Aaupavel TIC ATTAPAITATES TIUES, TIG €TTEEEPYALETAI KAl dNUIOUPYEI TO
{nTouuevo table.
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MapakdTw, BAETTOUPE avToioTiXa TNV SO OAWV TwVv apxeiwv Tou back-end project.

@ -gitignore

External Libraries

4. Back-End Folder Structure

29



Kepahaio 4

YAotoinon - Acitoupyia ZuoTHUATOG

2TO TTAPWVY KEPAAQIO €TTECNYEITAI N UAOTTOINON TWV BACIKWY KOPUATIWY TNG EQAPUOYNIG
kal divetal Eva Trapadelypa Asitoupyiag Tng. OAn n avamTugn Tou back-end cuotripatog
éyive ato Intellij Integrated Development Environment (Java ékdoon : jdk 1.8.0_191), evw
Tou front-end oTo Visual Studio Code.

4.1 Yhotroinon Server (Back-End)

Spring Server

HTTP REQUEST MYSQL
— w

Client's Data thesisDB

(JSON) REST Java Class |[JOo0OQ
) m——— . O .h
RESPONSE CONTRONEE ‘ TA B L E
Business
Logic

5. RESTful API Design

Katd TnVv ekkivnon tou back-end cuoTtiuatog onkwvetal o Tomcat server otnv mopTa

8181 Tou TotiKoU diakouiaTH (localhost), 6TTwg €xoupe opioel ato apyeio application.yaml
(configuration file) ka1 €ro1 6Aa Ta services (APl endpoints) eival dlaBéoiya aTTO EKEI

(baseUri = http://localhost:8181).
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Application.java
package thesis;

import org.springframework.boot.SpringApplication;
import org.springframework.boot.autoconfigure.SpringBootApplication;

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

}

H kAdon Application xpnoigoTrolgital yia Tnv ekkivnon TnG Spring REST e@appoyng péow
NG Java main pebodou, OTTwg BAETTOUME TTapaATTAvw, a@ou TTPWTA dNPIOUPYNOEl TO
ApplicationContext (TTpécBacn otov Spring Container woTe va JTTOPOUUE va
xpnoiyoTroiooupe TN Aeitoupyikdtnta Tou Dependency Injection) atro 1o classpath Tou
TTPOTCEKT Kal oKavdapel OAeg TIC KAAoe€IC TTou €ival uTtTeUBuveG yia KABe TTBavo
configuration.

2TO TTAPAKATW OTIYUIOTUTTO BAETTOUNE Ta logs Tou server otnv kovooAa Tou Intellij IDE, Tn
OTIYMN TTOU EKKIVEITAI N EQAPHOYH.

main]

6. Intellij Console

31



application.yaml

server:
port: 8181
logging:
level:
thesis: DEBUG
org:
springframework:
web: DEBUG
datasource:
url: jdbc:mysql://localhost:3306/thesisDB
username: supadmin
password: root

To Spring Boot katd Tnv ekkivnor Tou, Ba @opTwoel Kal Ba avaAuoel (parsing) 6Aa Ta
properties Tou apxeiou application.yaml 10 o1T0i0 BPIOKETAI KATW ATTO TO /Src/resources
package. ‘E1ol, yvwpilel €€ apxng ot :

1) Hmopra 1ou Ba akouel o tomcat server givai n 8181.

2) OAa ta mrpokaBopiopéva logs Tou Spring framework (HTTP request/response,
transactions pe Tnv Paon dedopévwyv KATT) TTou cival oe DEBUG level 6a
gM@aviCovTal 0TV KOVOOAQ.

3) Otr0Uu £Xoupe xpnoIdoTTOINOEl TOV TTPpoKaBopiouévo Logger Tou Spring Boot, Ta
unvopata 6a epgavifovral ye TNV onpaia DEBUG (root package level : thesis).
‘ETol KdBE Qopd TTOU O XProTng Ba TTpooTrabei va dnuioupynoel éva table
(Controller.java), 6a BAéTTrouue 10O request body TTou éxel oTeiAel oTa logs Tou
server, OTTWG QAIVETAI TTAPAKATW OTIYUIOTUTTO :

7. Requested table - DEBUG
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Controller.java

package thesis.api;

import
import
import
import
import
import
import
import
import
import
import
import

thesis.models.TableDto;

thesis.service.DatabaseService;

org.slf4j.Logger;

org.slf4j.LoggerFactory;
org.springframework.beans.factory.annotation.Autowired;
org.springframework.beans.factory.annotation.Qualifier;
org.springframework.http.ResponseEntity;
org.springframework.web.bind.annotation.*;
javax.validation.Valid;

java.io.IOException;

java.util.List;

static org.springframework.http.MediaType.APPLICATION_JSON_VALUE;

@RestController
@RequestMapping("/api/v1l.0/schema/tables")

public

class Controller {

private Logger log = LoggerFactory.getlLogger(Controller.class);

@Autowired
@Qualifier("databaseExe™")
private DatabaseService service;

@PostMapping(consumes = APPLICATION_JSON_VALUE)
public ResponseEntity createTable(@RequestBody @Valid TableDto table)

}

throws IOException {
log.debug("------------------ REQUESTED TABLE\n {} ", table.toJsonString());
return service.createTable(table);

@GetMapping(path = "/{name}")
public ResponseEntity describe(@PathVariable String name) {

}

return service.getInfo(name);

@DeleteMapping(path = "/{name}")
public ResponseEntity dropTable(@PathVariable String name) {

}

return service.dropTable(name);

@GetMapping
public List<TableDto> showTables() {

}

return service.showTables();
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21NV TTapatrdvw KAdon Bpiokovtal 6Aa ta diaBéoiya HTTP API endpoints oto Ul, dnAadn
OAol o1 TTopoI TTou TTapéxovTal oTto front-end.

Mo ouykekpipéva,

POST /apilv1.0/schemaltables

To endpoint autd déxeTal wg request body éva avTikeipevo (instance) TG KAGong
TableDto.java oe ceipiomroinuévn poper (amo JSON oe Java class) 10 oTroio
atroTeAEl TV aTTeIKOVION TOU TTPOG-OnuIoupyia table. 2Tn CUVEXEIQ EKTEAEITAI N
péBodog createTable(TableDto tableDto) Tng kAdong DatabaseExe.java érou yiverai n
TEAIKN eTTEEEpyaaia Twv dedOPEVWV TOU XPAOTN, N oTToia Ba avaAubei TTapakdaTw.

Mapddeiyua popens evog cwotou (@Valid) request payload TTou ammaiTei n

MEBODOG auTn eival N €EAG:
{

"name

"columns": [

{

1

8. Aciypa {nToupevou table o€ popen JSON

"namne

"type
"primaryEey":true

"namne
"Lype"

"namne
"Lype"

"namne
"Lype"

"namne
"Lype"

"name"
"Lype"

":Temployee”,

":"employee_id”,

" T LONG™

":"usernams",
"STRING"

":"phone_number™,

" LONG™

":"zalary",
"DOUBLE"

":"bommas",
"BOOLERN"™

"ﬁgﬂ " ,

"INTEGER"™
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H péBodog armraitei Ta akOAouba request Headers :

1) Content-Type = application/json Adyw Tou JSON request payload
2) accept = application/json Aéyw Tou JSON response Tou server.

2T0 response dgv XpeIAZeTal va dnuioupynBEi KATTOI0 JOVADBIKO avayvwpIoTIKO id,
agou To KGOt table otnv Bdon dedouévwy €xel Povadikd évoua. 'ETol, yia va
emTeEUXOei povadikd n avalAtnon, oTroTeAel path TTapAueETpo OTa €TTOPEVA
endpoints.

e GET /apilv1.0/schemaltables/{name}

Me autd 10 endpoint, 0 xprioTng Ba avakTd TTANPOPOopPIES yia To {nToupevo table
(column namesl/types/length) 6Tmw¢ akpiBwg kavel kai To MySQL statement

describe table.

e DELETE /apilv1.0/schemaltables/{name}
EvToAn diaypa@rg ouykekpiyévou table até tnv Baon (drop table).

e GET /apilv1.0/schemaltables

O xpnotng Ba avakTd o€ yia Aiota OAa Ta tables Tng BAoNG TTou £xel dNUIOUPYAOEI
Kal TIG TTANPOQOpPIES TOUG O€ ePPWAEUPEVN Hop@n (array pe nested JSON objects).

Me xprion Tng emoAuavong @RequestMapping éxoude OnAwoel 10 basePath
(/api/v1.0/schemaltables), To otroio €ival koivd yia 6Aa Ta endpoints OTTwWG @aAiveTal
TTAPATTAVW.

35



TableDto.java

package thesis.models;

import com.fasterxml.jackson.annotation.JsonProperty;
import com.fasterxml.jackson.annotation.JsonPropertyOrder;

import javax.validation.constraints.NotNull;
import java.util.linkedList;
import java.util.list;

@JsonPropertyOrder({
"name",
"columns"
)
public class TableDto extends BaseModel{
@NotNull
@JsonProperty("name"
private String name;

@JsonProperty("columns™)
private List<Column> columns;

public TableDto() {
this.columns = new LinkedList<>();
}

public String getName() {
return name;

}

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

public List<Column> getColumns() {
return columns;
}

public void setColumns(List<Column> columns) {
this.columns = columns;
}

public void setColumn(Column column) {
this.columns.add(column);
}
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Column.java

package thesis.models;

import com.fasterxml.jackson.annotation.JsonInclude;
import com.fasterxml.jackson.annotation.JsonProperty;
import com.fasterxml.jackson.annotation.JsonPropertyOrder;
import javax.validation.constraints.NotNull;

@JsonPropertyOrder({
llnamell)
"type",
"primaryKey"
1)
public class Column {
@NotNull

@JsonProperty("name"

private String name;

@NotNull

@JsonProperty("type")

private ColumnType type;
@JsonInclude(JsonInclude.Include.NON_DEFAULT)
@JsonProperty("primaryKey")

private boolean primaryKey = false;

public Column(String name, ColumnType type) {
this.name = name;
this.type = type;

}
public String getName() {
return name;

}

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

public ColumnType getType() {
return type;
}

public void setType(ColumnType type) {
this.type = type;
}

public boolean isPrimaryKey() {
return primaryKey;
}

public Column setPrimaryKey(boolean primaryKey) {
this.primaryKey = primaryKey;
return this;
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ColumnType.java

package thesis.models;

import org.jooq.DataType;
import org.jooq.impl.SQLDataType;

public enum ColumnType {
STRING(SQLDataType.VARCHAR.length(255).nullable(true)),
INTEGER(SQLDataType.INTEGER.length(11).nullable(false)),
BOOLEAN(SQLDataType.BOOLEAN.defaultValue(false).nullable(false)),
LONG(SQLDataType.BIGINT.length(20).nullable(false)),
DOUBLE (SQLDataType.DOUBLE .nullable(false));

private DataType dataType;

ColumnType(DataType dataType) {
this.dataType = dataType;

}

public DataType getDataType() {
return this.dataType;
}

BaseModel.java
package thesis.models;
import com.fasterxml.jackson.databind.ObjectMapper;
import java.io.IOException;
public class BaseModel {
public String toJlsonString() throws IOException {
return new ObjectMapper()

.writerWithDefaultPrettyPrinter()
.writeValueAsString(this);
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O1 Téooepig Tapatrdvw kAdoeig avikouv aTto data transfer layer kai amroteAoUv Ta povtéAa
MEOW TWV OTTOIWV YiVETAl N METAPOPG TWV OedOPEVWY TOU XPAOTN atrd To Ul puéxpl Tnv
Bdaon dedopévwv Kal TO AVTiIOTPOYPO.

Mo ouykekpigéva, ol TTANpo@opieg yia Tnv doul Tou uTto Odnuioupyia table
evlnAakwvovTal ota properties Tng kKAaong TableDto.java kal péow Twv PHEBOGdWV TNG
(getters) e€ayel TIG {nTOUMEVEG TIUEG OTNV KAAon DatabaseExe.java 61Tou Kai yivetal n
EKTEAEON TNG Kpiolung AoyikAG Tou TrpoypdupaTtog  (business logic), dnAadn
dlapopewvovTtal Ta SQL epwTAPATA Kal HETAQEPOVTAI Ol TINEG OTNV BAon dedOUEVWV.

Omtwg PBAETTOUPE, €xel yivel xprion Ol1d@opwy emonudvoswy (annotations) Tng
BIBABI0BrKkNG Jackson kail Tou javax-validation API, ol oTToie¢ avaAuovTal TTOPAKATW :

1) @JsonPropertyOrder : KaBopilel Tn ocipd pe Tnv oTroia Ba @aivovTal Ta properties
NG KAGong oto JSON response Tou server.

2) @JsonProperty : KaBopicel To dvoua Tou property mou Ba gep@avifetal oTo TEAIKO
JSON response kai divel Tn duvaTtdTnTa OTNV avTioTolXn Java PETABANTH va €xEl
O10POPETIKO GVOopQ.

3) @Jsoninclude : Me autr Tnv emoAuavan, 6oa Tredia primaryKey tUtTou boolean
éxouv TIun false (TTpokaBopiouévn TiuA) dev Ba eu@aviovtal oTo request Kal 0To
response, WOTE va gival o euavayvwaoTo 1o JSON.

4) @NotNull : Oca media €xouv autr) TV emonuavon kai To JSON request Tou
XpnoTn dev €xel TN o€ autd, YOANIG KaAeoTei n uéBodog createTable Tou Rest
Controller n emonuavon @Valid (request payload argument) 6a TTapdager oTov
server éva exception pe TepIypa®n 0TI N TIUIF TOU CUYKEKPIPEVOU TTEDIOU Tav AdEIa
Kal o1 dev yiveTal va ouvexioTei n diadikaoia. AuTd Pag aTTOTPETTEI ATTO TTOAAG
mOava AdBn agou éva AavBaopuéva XTiIouévo request body arro Tov xprjotn dev Ba
QTAOEI KAV OTNV KPioIUN AOYIKI) TOU TTPOYPAUHATOG.

H enumeration kAdon ColumnType avTITTPOOWTTEUE! Ui OAdA aTTO OTABEPES HETABANTES
Kal xpnoiyoTroinénke yia va avtioTtolxifel amro 1o JSON request payload 1o custom 1edio
Tou {nTtoupevou column Tou XpAoTtn (STRING, INTEGER, BOOLEAN, LONG kai
DOUBLE) ot popor DataType 1rou trepipével 1o jOOQ API yia va xTioel cwoTd 10 SQL
guery. OTTwg @aivetal oTnv KAACN €xel XpnOIKMOTToINOEl TTPOKABOPIoUEVO HAKOG YIa KABE
medio, evw poévo o TUTToG varchar utropei va gival null étav Ba eicdyovTtal dedouéva OTO
OUYKEKPIUEVO table.

TéNog, n BaseModel kKAGon xpnoigotroindnke yia Adyoug debugging a@ou HETATPETTEI
Méow Tou Jackson ObjectMapper 1o avTikeipevo TableDto o€ popgotroinuévo JSON
String, woTe va gu@avidetal KABe opd oTa logs Tou server, OTTWG €idANE TTAPATTAVW.
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Kpioiun Aoyikn (Service Layer)
DatabaseExe.java

package thesis.service;

import org.jooq.DSLContext;

import org.jooq.Table;

import org.jooq.impl.DSL;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.http.HttpStatus;

import org.springframework.http.ResponseEntity;

import org.springframework.stereotype.Service;

import thesis.models.Column;

import thesis.models.ColumnType;

import thesis.models.TableDto;

import java.util.List;
import java.util.stream.Collectors;

import static thesis.utils.Constants.ignoredTables;

@Service
public class DatabaseExe implements DatabaseService {

@Autowired
private DbUtils dbUtils;

@Override

public ResponseEntity<?> createTable(TableDto table) {
DSLContext dslContext = dbUtils.dslContext();
String name = table.getName();

List<Column> pkColumns = table.getColumns()
.stream()
.filter(Column: :isPrimaryKey)
.collect(Collectors.tolist());

if (pkColumns.size() == 1) {
Column pkColumn = pkColumns.get(9);
String pkName = pkColumn.getName();
ColumnType pkType = pkColumn.getType();

dslContext.createTable(name)
.column(pkName, pkType.getDataType().identity(true))
.constraint(DSL.primaryKey(pkName))
.execute();
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table.getColumns()
.stream()
.filter(column -> !column.isPrimaryKey())
.forEach(column -> dslContext.alterTable(name)
.addColumn(column.getName(), column.getType().getDataType())
.execute());

dbUtils.closeJdbcResource();
return new ResponseEntity<>(table, HttpStatus.CREATED);
} else if (pkColumns.size() == 0) {
return new ResponseEntity<>("NO PRIMARY_KEY defined for table " + name,
HttpStatus.INTERNAL_SERVER_ERROR);
} else {
return new ResponseEntity<>("Multiple PRIMARY_KEYS in a single table.",
HttpStatus.BAD_REQUEST);

}
}

@Override
public ResponseEntity<?> getInfo(String name) {

List<Table> tables = dbUtils.dslContext()
.meta()
.getTables()
.stream()
.filter(table -> table.getName().equals(name))
.collect(Collectors.tolList());

if (tables.size() == 1) {
Table table = tables.get(9);
TableDto tableDto = dbUtils.getTableDto(table);

dbUtils.closeJdbcResource();
return new ResponseEntity<>(tableDto, HttpStatus.OK);

} else return new ResponseEntity<>("Table " + name + " does not exist.”,
HttpStatus.NOT_FOUND);

}

@Override
public ResponseEntity dropTable(String name) {
List<Table> tables = dbUtils.dslContext()

.meta()
.getTables()
.stream()
.filter(table -> table.getName().equals(name))
.collect(Collectors.toList());
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if (tables.size() == 1) {
dbUtils.dslContext()
.dropTable(tables.get(0).getName())
.execute();
dbUtils.closeJldbcResource();

return new ResponseEntity(HttpStatus.NO_CONTENT);

} else return new ResponseEntity<>("Table "™ + name +

HttpStatus.NOT_FOUND) ;
}

@Override
public List<TableDto> showTables() {
return dbUtils.dslContext()
.meta()
.getTables()
.stream()

" does not exist.",

.filter(table -> !ignoredTables.contains(table.getName()))

.map(table -> dbUtils.getTableDto(table))
.collect(Collectors.toList());

DatabaseService.java

package thesis.service;

import thesis.models.TableDto;
import org.springframework.http.ResponseEntity;

import java.util.list;

public interface DatabaseService {
ResponseEntity<?> createTable(TableDto table);

ResponseEntity<?> getInfo(String name);
ResponseEntity dropTable(String name);

List<TableDto> showTables();
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DbUtils.java

package thesis.service;

import org.jooq.DSLContext;

import org.jooq.SQLDialect;

import org.jooq.Table;

import org.jooq.TableField;

import org.jooq.impl.DSL;

import org.springframework.beans.factory.annotation.Value;
import org.springframework.stereotype.Service;

import thesis.models.Column;

import thesis.models.ColumnType;

import thesis.models.TableDto;

import java.sql.Connection;
import java.sql.DriverManager;
import java.sql.SQLException;

@Service

public class DbUtils {
@value("${datasource.url}")
private String url;
@value("${datasource.username}")
private String username;
@value("${datasource.password}")
private String password;

private Connection connection = null;

public DSLContext dslContext() {
try {
connection = DriverManager.getConnection(url, username, password);
} catch (SQLException e) {
e.printStackTrace();
}
return DSL.using(connection, SQLDialect.MYSQL_8 0);
}

public TableDto getTableDto(Table<?> table) {
TableDto tableDto = new TableDto();
tableDto.setName(table.getName());

TableField pkField = table.getPrimaryKey().getFields().get(9);
String pkName = pkField.getName();
String pkType = pkField.getType().getSimpleName().toUpperCase();



tableDto.setColumn(new Column(pkName, ColumnType.valueOf(pkType))
.setPrimaryKey(true));

table.fieldStream()
.filter(field -> !field.getName().equals(pkName))
.forEach(field -> {
String columnName = field.getName();
String columnType = field.getType().getSimpleName().toUpperCase();
tableDto.setColumn(new Column(columnName,
ColumnType.valueOf(columnType)));

})s

return tableDto;

}

public void closeJldbcResource() {
if (connection != null) try {
connection.close();
} catch (SQLException e) {
e.printStackTrace();

}

O1 kAdoeig DatabaseExe.java kai DbUtils.java éxouv Tnv emonuavon @Service Tou
Spring framework. Auté onuaivel OTI PTTOPOUV VA XPNOIJoTToinBouv w¢g TTAPOXOl
uTTNPECIWV (Sservice providers) Kal EKTEAOUV KWAIKA TNG Kpiolun AOYIKAG TG €QApUOYNg
o€ LeXxwpioTo layer atro Tov RestController. To Spring Tig avixveuel autouata Adyw Tou
@service annotation kai dnPIOUPYEI AVTIKEIMEVA ATTO AUTEG OTTOU KaAouvTal (MEow TNG
emonuavong @Autowired — Dependency Injection), woTe va xpnoigotroinBei n
AEITOUPYIKOTNTA TWV PHEBOSWYV TOUG.

O Rest Controller ektehei TI¢ peBOGdouUg NG KAAong DatabaseExe, péow Tou interface
DatabaseService kal dnAwvel ye Tnv emofuavon @ Qualifier 611 xpeldleTal éva instance
TNG KAAong DatabaseExe kKGBe @opd TTou eKTEAEI pia peBOdO TNG, APOU auUTr UAOTTOIET TO
interface. ‘Etol, petagépel Ta amoTeAéopaTa Tou server oTtov client. H emonAuavon
Qualifier xpnowyotroigital 6tav éva interface uAoTrolgital atro dUO 1 TTAPATTAVW KAACEIG
Kal 10 Spring dev &€pel TTolavrig KAAong To object va kavel ‘inject’ kKGBe @opd. AvTioToixa,
n DatabaseExe kKAGon ekTeAei TIC peBGOdOUC TNG DbUMils.

To interface DatabaseService, £xel TEOOEPIC APnPNPEVES HEBODOUG OI OTTOIEG HAPTUPOUV
TN POCIKA XOPAKTNPIOTIKA Tou Trpoypduparog. OQuolaoTikG atroteAei éva Database
Service API, yéow Tou OTTOIOU PTTOPOUME VO ONPIOUPYROOUKE, VO ETTECEPYAOTOUE, VO
TTAPOUNE TTANPOPOPIES Kal va diaypdyouue eva table atro Tnv Baon dedopévwy (CRUD
operation).
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OAeg o1 uebodol eTIOTPEPOUV avTIKEIPEVA TNG KAAoNG ResponseEntity, péow Tng otroiag
MTTOPOUNE VO TTAPAPETPOTTOINOOUUE OTTWG BEAoupe TO HTTP response Tou server, 600V
agopd To status code, Ta headers kal Ta dedopéva (JSON ) String), avaloya pe TNV
OUMTTEPIPOPA TOU XPAOTN. [0 Ouykekpipyéva, OTAV O XPrOTNG TOTTOBETAOEI OTO
primaryKey property Tnv Tiyrj true o€ mapatrdvw atro éva column, Ba Tou ETIOTPAPE]
HTTP/1.1 400 Bad Request pe String purivupa tmepiypaeric : Multiple PRIMARY_KEYS in a
single table. Edav dev opioel kavéva column wg primary key 6a Tou emaoTtpagei HTTP/1.1
500 Internal Server Error pye purivupa : NO PRIMARY_KEY defined for table <table_name>,
OTTWG Qaivetal oTnv uEBodo DatabaseExe.createTable(). Akoua, edv avalnTAoel KATTOI0
table pe dvopa 1o otToio dev UTTAPXEI, O server Ba Tou emioTpéwel HTTP/1.1 404 Not Found
he uAvuua : Table <table_name> does not exist. AvtioToixa, o€ k&Be emTUXNUéVO request
yla Tnv dnuioupyia evog table Ba Tou emoTpagei HTTP/1.1 201 Created, evw yia tnv
ateikovion moépwv (GET method) 6a Tou emiotpagei HTTP/M.1 200 OK pe dedopéva Tig
TTANPo@opieg Tou table o€ poper} ISON. TEAOG, HETG OTTO TRV €TTITUXNUEVN dlaypa®r EVOG
table ©a Tou emoTpagei HTTP/1.1 204 No Content xwpic dedopéva ato body.

H dnuioupyia ouvdeong pe Tn Baon dedopévwy, Tnv otroia éxouue BAAEl OTATIKA OTO
datasource property Tou application.yaml (url, username kai password) ETITUYXAVETQI
otnv uéBodo dslContext() Tng DbUtils kAdong. H péBodog autrh xpnoipoTtrolei TO
configuration Tng uttdpyxoucag Bdong dedopévwy (java.sgl.Connection - JDBC) kai 1O
SQL-dialect (MySQL version 8) agou 10 jJOOQ utropei va SOUAEWEI € TTOIKIAEG OXECIAKES
Baoeig (H2, Oracle, PostgreSQL, SQLite kAm) kKal €mOTPEPEI eva object Tng KAAoONG
DSLContext, yéow TOU OTTOIOU UTTOPOUUE Va dnuioupyrioouue OAa Ta MySQL statements.
AvtioToixa, n péBodog closeJdbcResourse() kAcivel Tnv olvdeon kGBe @opd TTou ia
MEBODBOC TNG KAAoNG DatabaseExe eKTEAEITAI ETTITUXWG.

e H pébodog createTable(TableDto table) aipvel wg dpioua 10 request payload Tou
XpnoTn Tou épxetal atro Tov Rest Controller cav avTikeipevo NG kKAdong TableDto.
2UAAEyel o€ pia AioTa To avTikeipevo Column TTou TTEPIEXEI 0TO primaryKey 1Tedio
TNV TIPNA true kal y€ow Tou dslContext xTilel yia aAucida ekTEAETIHWY PHEBOOWYV yia
va dnuioupynoel To table. To table TTou €xel dnuIoUPYNOEl APXIKA TTEPIEXEI HOVO TO
primary key (6voupa, TUTTO KOl MRAKOG). ZTn OUVEXEIQ, KAVEl pia emavaAnyn
(iteration) oTnv AioTa pe Ta utTtdAoITTa Column avTikeiyeva Tou request body kai yia
KGbe €va ato autd péow Twv HeEBOdwv alterTable(String tableName) kai
addColumn(String field, DataType type) Tou jOOQ, TTPOCBETEI TNV AVTIOTOIXN
oTAAN oTo uTTdpXwyV table. TEAOG, KAgivel TNV cUvdECN YE TN BACN Kal ETTIOTPEPEI
oTtov xprotn 1o idilo JSON (echo).
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H pébodog getinfo(String name) Taipvel wg épiopa 10 dvoua evog table Tou
uttdpxel AdN otnv Bdon dedouévwy, TO OTToio atroTeAei path TTapdueTpo oTO
endpoint TTou £xel oTaAei otov Rest Controller. ‘Exel rpdofaon ota meta-data Tng
Bdong péow Tng peBOdou meta() Tou jOOQ kal amo ekei Traipvel OAa Ta
dlapopewpéva tables evBuAakwpéva o€ avTIKEIiPEVA TNG KAAONG org.jooq.Table, Ta
QIATPApPEI Kal OTToI0 €XEI TO id10 dvoua pe TO {NTOUMEVO, TO OUAAEYEl o€ pia AioTa.
Av 1O Pnkog TnG AioTtag eival ico pe 1, 10 {nTouuevo table cival To ocwoTd. 21N
ouvéxela, e xpnon Tng pebodou getTableDto(org.jooq.Table table) Tng kAdong
DbUtils petatpétrel To JOOQ avTiKEiPEVO O€ AVTIKEINEVO TNG KAAong TableDto péow
Twv setter ueBGdWYV TNG GTTOU Kal TEAIKA TO ETTICTPEPEI OTOV XPAOTN.

H uébodog dropTable(String name) kdvel akpiwg Tnv idia diadikacia pe Tnv getinfo
MEXPI va Bpei To nToupevo table atro Tn BAon. 21n cuvéxela, ekTeAEi TNV PEBODO
dropTable(String table) Tou jOOQ, n otoia pe TN oe€ipd TNG dnuioupyei TO0 sql
statement drop table kai To agaipei atro TN Bdon.

H pébodog showTables() cuAAéyel 6Aa Ta tables Tng Bdong atmo Ta meta-data o€
Mia AioTa, ayvowvtag autd TTou €xouv Ovouda TO OTToi0 avhkel oTnv AioTa
ignoredTables ¢ kAdong Constants Kol a@OU  €XEl  AVTIOTOIXNOEI
(Stream.map(Function mapper)) k&8¢ org.jooq.Table avrtikeiyevo oe TableDto
ETTIOTPEPEI TO array OTOV XproTn.
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TéNog, n TapakdTtw kAAaon Constants.java XpnoigoTroiNdnke wg PonenTikr, agou
TTaipvoupe 6Aa Ta dlapoppwuéva dedopéva atro Ta meta-data Tou JOOQ 10U Ogv
xpelagopaoTe, Péow evog static Arraylist TTou kaAoupe. ‘ETol, oto @iATpo TnG peBddou
showTables atropovwvoupe OAEG TIG £€Tpa TTANPOQOpPIES TNG PAONGS (EVOUAaKWPEVES O€
avTiKeiyeva TUTToU org.jooq.Table) ae autég TTou €xel dnuioupynRoel Hévo o XPAOTNG, WOTE
va €XOUME KAAUTEPN ATTOdOON Kal €TTEEEPYATia OAAG Kal TTEPICOOTEPO EUAVAYVWOTO
JSON response.

Constants.java

package thesis.utils;

import java.util.Arrays;
import java.util.List;

public class Constants {
private static final String COLLATION_CHARACTER_SET_APPLICABILITY =
"COLLATION_CHARACTER_SET_APPLICABILITY";

private
private
private
private
private
private
private
private
private
private
private

static
static
static
static
static
static
static
static
static
static
static

final
final
final
final
final
final
final
final
final
final
final

String
String
String
String
String
String
String
String
String
String
String

"INNODB_BUFFER_POOL_STATS";
private static final String
private static final String
private static final String
private static final String

"INNODB_CMP_PER_INDEX_RESET";

private
private
private
private
private
private
private
private

static
static
static
static
static
static
static
static

final
final
final
final
final
final
final
final

String
String
String
String
String
String
String
String

CHARACTER_SETS = "CHARACTER_SETS";
COLLATIONS = "COLLATIONS";
COLUMN_PRIVILEGES = "COLUMN_PRIVILEGES";
COLUMN_STATISTICS = "COLUMN_STATISTICS";
COLUMNS = "COLUMNS";

ENGINES = "ENGINES";

EVENTS = "EVENTS";

FILES = "FILES";

INNODB_BUFFER_PAGE = "INNODB_BUFFER_PAGE";
INNODB_BUFFER_PAGE_LRU = "INNODB_BUFFER_PAGE_LRU";
INNODB_BUFFER_POOL_STATS =

INNODB_CACHED_INDEXES = "INNODB_CACHED_INDEXES";
INNODB_CMP = "INNODB_CMP";

INNODB_CMP_PER_INDEX = "INNODB_CMP_PER_INDEX";
INNODB_CMP_PER_INDEX_RESET =

INNODB_CMP_RESET = "INNODB_CMP_RESET";
INNODB_CMPMEM = "INNODB_CMPMEM";
INNODB_CMPMEM_RESET = "INNODB_CMPMEM_RESET";
INNODB_COLUMNS = "INNODB_COLUMNS";
INNODB_DATAFILES = "INNODB_DATAFILES";
INNODB_FIELDS = "INNODB_FIELDS";
INNODB_FOREIGN = "INNODB_FOREIGN";
INNODB_FOREIGN_COLS = "INNODB_FOREIGN_COLS";

47



private static final String INNODB_FT_BEING DELETED = "INNODB_FT_BEING_DELETED";
private static final String INNODB_FT_CONFIG = "INNODB_FT_CONFIG";

private static final String INNODB_FT_DEFAULT_STOPWORD =
"INNODB_FT_DEFAULT_STOPWORD";

private static
private static
private static
private static
private static
private static

final
final
final
final
final
final

"INNODB_SESSION_TEMP

private static
private static
private static
private static
private static
private static
private static
private static
private static
private static
private static
private static
private static
private static
private static
private static
private static
private static
private static
private static
private static
private static

final
final
final
final
final
final
final
final
final
final
final
final
final
final
final
final
final
final
final
final
final
final

String
String
String
String
String
String

INNODB_FT_DELETED = "INNODB_FT_DELETED";
INNODB_FT_INDEX_CACHE = "INNODB_FT_INDEX_CACHE";
INNODB_FT_INDEX_TABLE = "INNODB_FT_INDEX_TABLE";
INNODB_INDEXES = "INNODB_INDEXES";
INNODB_METRICS = "INNODB_METRICS";
INNODB_SESSION_TEMP_TABLESPACES =

_TABLESPACES";

String
String
String
String
String
String
String
String
String
String
String
String
String
String
String
String
String
String
String
String
String
String

INNODB_TABLES = "INNODB_TABLES";
INNODB_TABLESPACES = "INNODB_TABLESPACES";
INNODB_TABLESPACES_BRIEF = "INNODB_TABLESPACES BRIEF";
INNODB_TABLESTATS = "INNODB_TABLESTATS";
INNODB_TEMP_TABLE_INFO = "INNODB_TEMP_TABLE_INFO";
INNODB_TRX = "INNODB_TRX";

INNODB_VIRTUAL = "INNODB_VIRTUAL";
KEY_COLUMN_USAGE = "KEY_COLUMN_USAGE";

KEYWORDS = "KEYWORDS";

OPTIMIZER_TRACE = "OPTIMIZER_TRACE";

PARAMETERS = "PARAMETERS";

PARTITIONS = "PARTITIONS";

PLUGINS = "PLUGINS";

PROCESSLIST = "PROCESSLIST";

PROFILING = "PROFILING";

REFERENTIAL_CONSTRAINTS = "REFERENTIAL_CONSTRAINTS";
RESOURCE_GROUPS = "RESOURCE_GROUPS";

ROUTINES = "ROUTINES";

SCHEMA_PRIVILEGES = "SCHEMA_ PRIVILEGES";

SCHEMATA = "SCHEMATA";

ST_GEOMETRY_COLUMNS = "ST_GEOMETRY_COLUMNS";
ST_SPATIAL_REFERENCE_SYSTEMS =

"ST_SPATIAL_REFERENCE_SYSTEMS";

static
static
static
static
static
static
static
static
static
static

private
private
private
private
private
private
private
private
private
private

final
final
final
final
final
final
final
final
final
final

String
String
String
String
String
String
String
String
String
String

STATISTICS = "STATISTICS";
TABLE_CONSTRAINTS = "TABLE_CONSTRAINTS";
TABLE_PRIVILEGES = "TABLE_PRIVILEGES";
TABLES = "TABLES";

TABLESPACES = “"TABLESPACES";

TRIGGERS = "TRIGGERS";

USER_PRIVILEGES = "USER_PRIVILEGES";
VIEW_ROUTINE_USAGE = "VIEW_ROUTINE_USAGE";
VIEW_TABLE_USAGE = "VIEW_TABLE_USAGE";
VIEWS = "VIEWS";
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public static List<String> ignoredTables =
Arrays.asList(

CHARACTER_SETS,
COLLATION_CHARACTER_SET_APPLICABILITY,
COLLATIONS,
COLUMN_PRIVILEGES,
COLUMN_STATISTICS,
COLUMNS ,
ENGINES,
EVENTS,
FILES,
INNODB_BUFFER_PAGE,
INNODB_BUFFER_PAGE_LRU,
INNODB_BUFFER_POOL_STATS,
INNODB_CACHED_INDEXES,
INNODB_CMP,
INNODB_CMP_PER_INDEX,
INNODB_CMP_PER_INDEX_RESET,
INNODB_CMP_RESET,
INNODB_CMPMEM,
INNODB_CMPMEM_RESET,
INNODB_COLUMNS,
INNODB_DATAFILES,
INNODB_FIELDS,
INNODB_FOREIGN,
INNODB_FOREIGN_COLS,
INNODB_FT_BEING_DELETED,
INNODB_FT_CONFIG,
INNODB_FT_DEFAULT_STOPWORD,
INNODB_FT_DELETED,
INNODB_FT_INDEX_CACHE,
INNODB_FT_INDEX_TABLE,
INNODB_INDEXES,
INNODB_METRICS,
INNODB_SESSION_TEMP_TABLESPACES,
INNODB_TABLES,
INNODB_TABLESPACES,
INNODB_TABLESPACES_BRIEF,
INNODB_TABLESTATS,
INNODB_TEMP_TABLE_INFO,
INNODB_TRX,
INNODB_VIRTUAL,
KEY_COLUMN_USAGE,
KEYWORDS ,



)5

OPTIMIZER TRACE,
PARAMETERS,
PARTITIONS,

PLUGINS,
PROCESSLIST,
PROFILING,
REFERENTIAL_CONSTRAINTS,
RESOURCE_GROUPS ,
ROUTINES,
SCHEMA_PRIVILEGES,
SCHEMATA,
ST_GEOMETRY_COLUMNS,,
ST_SPATIAL_REFERENCE_SYSTEMS,
STATISTICS,
TABLE_CONSTRAINTS,
TABLE_PRIVILEGES,
TABLES,

TABLESPACES,
TRIGGERS,
USER_PRIVILEGES,
VIEW ROUTINE_ USAGE,
VIEW_TABLE_USAGE,
VIEWS
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4.2 Yhotroinon Fpagikou MepiBaAAovrog (Front-End)

H avatrtuén tou front-end trpaypatotroinbnke pe xprion tng PiBAI0GAKnG React. KaBe
oehida armroteAei  kal  €va component, YEYOVOG TTOU  ETTITPETTEl  EUKOAOTEPN
ETTAVAXPENOIMOTTOINCN TOU KWAIKA.

To apxiké component TnG EQAPUOYNGS €ival To App component, J€0A GTO OTTOIO YIVETAI N
avTioToixnon kaBe oeAidag (URL) pe To React component, pye xprion tg BiBAI0BAKNG
react-router-dom, OTTwWG QAIVETAI TTAPAKATW.

App.js

import React, { Component } from 'react’;

import './App.css';

import { BrowserRouter as Router, Route, Switch } from 'react-router-dom';
import Home from './Home';

import CreateTable from './CreateTable'

import GetInfo from './GetInfo'

import MuiThemeProvider from 'material-ui/styles/MuiThemeProvider’;

import ShowTables from './ShowTables';

class App extends Component {
render() {
return (
<MuiThemeProvider>
<Router>
<Switch>
<Route path='/"' exact={true} component={Home} />
<Route path='/tables/create' exact={true} component={CreateTable} />
<Route path='/tables/:name' exact={true} component={GetInfo} />
<Route path='/tables/' exact={true} component={ShowTables} />
</Switch>
</Router>
</MuiThemeProvider>
)s
}

}
export default App;
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To <Switch> component opadoTrolei OAa Ta TTadId components Tou (<Route>), Kavel Jia
eTavaAnyn (iteration) oe autd kai KaAei (renders) pyévo 10 TTPWTO TTOU Ba AVTIOTOIXNOEI
akpIBwg (exact = {true}) pe 10 current pathname. MNapatnpoupe 611 TO component Getinfo
Ba yivel render 6tav oto URL utrdpyel String path Tmrapdperpog akpiBwg diTTAa Atro 10
pathname /tables.

Home.js

import React, { Component } from 'react’;
import './App.css’;

import AppNavbar from './AppNavBar';

import { withRouter } from 'react-router-dom';
import Grid from '@material-ui/core/Grid';
import Button from '@material-ui/core/Button’;
import mySQL from "./images/mySQL.png";

import Paper from '@material-ui/core/Paper’;
import { withStyles } from ‘@material-ui/core’;

const styles = theme => ({
button: {
left: 10,
margin: 25,
"&:hover': {
color: 'white',
¥
3
1

class Home extends Component {
constructor() {

super();

render() {
const { classes } = this.props;



52

return (
<div>
<AppNavbar />
<br></br>
<br></br>
<Grid container justify="center">
<Paper style={{ width: '100%', maxWidth: 210 }}>
<img src={mySQL} />
<br></br>
<Button className={classes.button}
variant="contained"
href="/tables/create”
color="primary" >
Create Table
</Button>
</Paper>
</Grid>
</div >

)5

}
export default withRouter(withStyles(styles)(Home));

H tTapammdvw KAGon atroTeAel TNV apxIkr) o€Aida TG €QApUOYAS Kal avoiyel oTnv root
d1evBuvon http://localhost:3000/. To Home component kKaAei kal epgavifel To AppNavBar
component TTou £XOUpE QTIAEEI Kal TO Button component t1ng material-Ul BiIBAI0BAKNG, TO
oTT0i0 £dW AciIToupyei oav ouvdeouog (href="/tables/create”). Me 1o TTadTnud Tou, n Home
oeAida Ba pag avakateuBuvel otnv oeAida http://localhost:300/tables/create, dnAadr Ba
yivel render To component CreateTable yéow Tou Router tTou €idape TTpIv.
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CreateTable.java

import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import

{ TextField, Container, TableHead, Tooltip } from "@material-ui/core";

React

, { Component } from 'react’;

AppNavbar from './AppNavBar';

Table

from '@material-ui/core/Table’;

TableBody from '@material-ui/core/TableBody';
TableCell from '@material-ui/core/TableCell’;
SaveIcon from ‘@material-ui/icons/Save’;

Table
Paper

Row from '@material-ui/core/TableRow’;
from '@material-ui/core/Paper';

{ withRouter } from 'react-router-dom’;
Menultem from '@material-ui/core/Menultem’;
Checkbox from '@material-ui/core/Checkbox’;
AddBoxIcon from '@material-ui/icons/AddBox’;
IconButton from '@material-ui/core/IconButton’;

Delet
{ set

eIcon from '@material-ui/icons/Delete’;
} from ‘'object-path-immutable’;

class CreateTable extends Component {

constructor(props) {

supe
this

this
this
this
this

r(props);
.state = {
statusCode: "',
payload: {
name: "',
columns: [
{
name: "',
type: ',
primaryKey: false
}J
]
}
.handleChange = this.handleChange.bind(this);

.handleTableNameChange = this.handleTableNameChange.bind(this);
.handleSubmit = this.handleSubmit.bind(this);
.handleCheck = this.handleCheck.bind(this);
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handleTableNameChange(event) {
this.setState({
payload: {
...this.state.payload,
name: event.target.value,
¥
1

handleChange = index => event => {
const name = event.target.name;
const value = event.target.value;

this.setState({
payload: set(this.state.payload, ['columns', index, name], value)

})s

handleCheck = (index) => event => {
const payload = { ...this.state.payload };

var counter = payload.columns
.filter((column, idx) => column.primaryKey && idx != index)
.length;

if (counter > 0) {
alert(counter +

=> You can not assign multiple PKs in the same
table');
} else {
this.setState({
payload: set(this.state.payload, ['columns', index,
event.target.name], event.target.checked)

1)
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handleAddRow = () => {

const item = {
name: '',
type: '',

primaryKey: false
}
const object = this.state.payload;
object.columns = [...object.columns, item];
this.setState({ payload: object });

handleRemoveRow = (index) => () => {
const columns = [...this.state.payload.columns];
columns.splice(index, 1);
this.setState({
payload: {
...this.state.payload,
columns: columns,

}
1)

async handleSubmit(event) {
event.preventDefault();
//alert('------ " 4+ JSON.stringify(this.state.payload));

await fetch('/api/vl.0/schema/tables’, {
method: 'POST',
headers: {
"Accept': 'application/json',
'Content-Type': 'application/json'
¥
body: JSON.stringify(this.state.payload),
}).then(response => {

if (response.status === 201) {
this.props.history.push(" /tables/${this.state.payload.name} );
} else {
alert(response.json());
}
}
)
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render() {
const types = [

{
value: 'STRING',
label: ‘'varchar(255)"',

s

{
value: 'INTEGER',
label: 'int(11)',

s

{
value: 'BOOLEAN',
label: 'tinyint(1)',

¥

{
value: 'LONG',
label: 'bigint(20)',

s

{
value: 'DOUBLE',
label: ‘"double’,

}

15
return (

<div >
<AppNavbar />
<br></br>

<Container maxWidth="md">
<form onSubmit={this.handleSubmit}>
<Tooltip style={{ left: 840 }}
title="Save Table"
placement="left">
<IconButton type="submit"
onSubmit={this.handleSubmit}>
<SaveIcon fontSize="large" />
</IconButton>
</Tooltip>
<br></br>
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<Paper>
<h4 style={{ padding: 25, display: 'inline' }}
>Create Table </h4>
<TextField
style={{ left: 410, display: 'inline' }}
required={true}
autoFocus={true}
variant="outlined"
margin="dense"
label="Table Name"
name="name"
value={this.state.payload.name}
onChange={this.handleTableNameChange}
/>
<Tooltip
style={{ left: 415, display: 'inline' }}
title="Add Column"
placement="right">
<IconButton onClick={this.handleAddRow}>
<AddBoxIcon />
</IconButton>
</Tooltip>
<Table>
<TableHead>
<TableRow>
<TableCell aligh="center">
No.
</TableCell>
<TableCell aligh="center">
Column Name
</TableCell>
<TableCell aligh="center">
Column Type
</TableCell>
<TableCell aligh="center">
Primary Key
</TableCell>
<TableCell aligh="center">
Remove Column
</TableCell>
</TableRow>
</TableHead>

58



<TableBody>
{this.state.payload.columns
.map((column, index) => (
<TableRow key={index}>
<TableCell aligh="center">
{index + 1}
</TableCell>
<TableCell aligh="center">
<TextField
id="column-name"
name="name"
required={true}
margin="dense"
value={this.state.payload.columns[index].name}
onChange={this.handleChange(index)} />
</TableCell>
<TableCell aligh="center">
<TextField
style={{width: 120}}
select
id="column-type"
name="type"
required={true}
margin="dense"
value={this.state.payload.columns[index].type}
onChange={this.handleChange(index)}

{types.map(option => (
<MenuItem key={option.value}
value={option.value}>
{option.label}
</Menultem>
)}
</TextField>
</TableCell>
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<TableCell aligh="center">
<Tooltip title="Primary Key">
<Checkbox
name="primaryKey"
disabled={this.state.disabled}
checked={this.state.payload.columns[index].primaryKey}
onChange={this.handleCheck(index)}
/>
</Tooltip>
</TableCell>
<TableCell aligh="center">
<Tooltip title="Remove Column">
<IconButton onClick={this.handleRemoveRow(index)} >
<DeleteIcon />
</IconButton>
</Tooltip>
</TableCell>
</TableRow>
))}
</TableBody>
</Table>
</Paper>
</form>
</Container>
</div >
)
1}
export default withRouter(CreateTable);
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Otav koAeitar  (renders) 71O TrapaTTAvw component kal  avoiyel n  oeAida
http://localhost:3000/tables/create, Ta dedopéva Tou TTivaka (material-Ul/core table) Ba
gival adela, agou OTo state TNG KAAONG ECWTEPIKA TO AVTIKEIPEVO payload €xel KEVEG TIUEG,
OTTWG TOU £XOUpE opioel oTaTikd. Otav o xpriotng Ba apxioel va el0ayel TIHEG O OAa Ta
media, To payload Ba apyicel va xTiCetal péow Twv HEBOGdwvY handleTableNameChange,
handleChange, handleCheck, handleAddRow kai handleRemoveRow 1Tou £€xoule OpioEl.

* handleTableNameChange: agopd 1o attribute Tou TextField component kai k4Oe
@opd TTou 0 Xprotng Ba TAnkTpoAoyei (onChange) 1o évoua Tou table Trou B€Ael
va dnuioupynoel, N uEBodog autr Ba TTaipvel TV TIPA Kal Ba TNV EI0XWPEEI 0TO TTEDIO
name Tou payload.

* handleChange: autr) n péBodog Taipvel wg OpIoUa To index TNG CUYKEKPIUEVNG
oeIpdg TOU TTivaKA KAl TOTTOBETEl TNV TIN Tou XpnoTtn (column name)
oTo 1redio columns[index].name Tou payload.

* handleCheck: agopd T0 attribute Tou Checkbox component kal 6Tav 0 XpPAoTng
EMAEEEl WG primary key pia govo ypauun Tou Tivaka, n H€Bodog Ba TOTToBETHTEI
TNV TIPN true oTo edio columns|index].primaryKey. ‘Exoupe repiopioel Tov XpnoTn
oTnv €mAoyA Hévo piag oelpdg, apou Av UTTOpoUCE va OTEIAEl TO request payload
ME opiopéva 2 primary keys oto idio table, To Back-end 8a tou emréoTtpe@e 500
Internal Server Error 6Twg €idape rapatavw. ‘ETol, ammrogeltyoupe avouoia HTTP
API calls oTov server.

* handleAddRow: agopd 10 onClick attribute Tou IconButton. K&bs @opd TT0U 0
xpnotng Ba kavel click oto medio Add Column émmwg epgaviletar otnv HTML
oeAida, n uEBodog autr Ba TTPooBETel Eva Kevo object otnv AioTa pe Ta columns,
onAadn pia kalvoupla ceIpd OTOV TTIVAKA N OTToia Ba TTEPIYEVEN TIMEG.

= handleRemoveRow: AvticToixa €dw, £€XovTag To GUYKEKPIYEVO index TNG YPAUMAS
TToU B€AEl va agaipéoel 0 XproTng atro To table TTou eTTPOKEITO va dNPIOUPYROTEL N
péB0dOG dlaypdgel To column object ( { name: ", type: ", primaryKey: false } ) amo 10
array Kai avavewvel To payload.

TéNog, 6Tav 0 xprioTng €xel TTAéov eToludoel to request body TTou Ba oTeilel oTo API Kal
Tratioel To Save Icon Button, ekteAeital n yéBodog handleSubmit étrou kai yivetal To HTTP
POST request http://localhost:8181/api/vl.0/schema/tables. Ed&v 710 request
TTpaypaTtoTroinBei emTuxws Kail To APl emoTpéwel HTTP/1.1 201 Created, n oeAida Ba
Mag avakaTeuBuvel otnv d1eubuvon http://localhost:3000/tables/{name}. ‘ETol, Ba KaAeoTei
10 Getlnfo component (this.props.history.push - react-router-dom), 1o omoio avaAuetal
TTAPOKATW.
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GetInfo.java

import React, { Component } from 'react’;

import AppNavBar from './AppNavBar';

import { Container, Table, TableHead, TableCell, TableBody, Tooltip } from
'@material-ui/core’;

import { withRouter } from 'react-router-dom';

import { Paper, TableRow } from 'material-ui';

import IconButton from '@material-ui/core/IconButton’;
import DeleteIcon from '@material-ui/icons/Delete’;
import EditIcon from '@material-ui/icons/Edit’;

import { withStyles } from ‘@material-ui/core’;

import { getDataType } from './utils';

const styles = theme => ({
root: {
//backgroundColor: 'red’
//backgroundColor: theme.palette.primary.light[500],

}J
inline: {
padding: 25,
display: 'inline'
}J

1)

class GetInfo extends Component {

emptyItem = {

name: ,
columns: [
name: '‘,
type: "',

primaryKey: false

}s
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constructor(props) {
super(props);
this.state = {
table: this.emptyItem
}
this.handleDrop = this.handleDrop.bind(this);
this.handleEdit = this.handleEdit.bind(this);

componentWillMount() {
this.fetchData(this.props.match.params.name);

componentWillReceiveProps(nextProps) {
const currentName = nextProps.match.params.name;
if (currentName !== this.props.match.params.name) {
this.fetchData(currentName);

async fetchData(table) {
await fetch( /api/v1l.0/schema/tables/${table} , {
method: 'GET'
}
.then(response => response.json())
.then(data => {
this.setState({ table: data })

1)

handleEdit() {}

handleDrop() {
fetch(" /api/vl.0/schema/tables/${this.state.table.name} , {
method: 'DELETE'
}).then(response => {
if (response.status === 204) {
this.props.history.push(" /tables);

1)
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render() {
const { classes } = this.props;

function abc(type) {

if (type === 'STRING') { return 'YES'; } else { return 'NO'; }
}
function key(isPrimaryKey) {

if (isPrimaryKey) return 'PRI';

}
function dbDefault(type) {

if (type === 'BOOLEAN') { return ©; } else { return '[NULL]'; }
}

function extra(isPrimaryKey) {
if (isPrimaryKey) return 'auto_increment';

return (
<div className={classes.root}>
<AppNavBar />
<br></br>
<Container maxWidth="md">
<Paper>
<h4 className={classes.inline}>
{this.state.table.name}
</h4>
<Tooltip title="Drop Table" placement="top">
<IconButton className={classes.inline}
onClick={this.handleDrop}>
<DeleteIcon />
</IconButton>
</Tooltip>
<Tooltip title="Alter Table" placement="right">
<IconButton className={classes.inline}
onClick={this.handleEdit()}>
<EditIcon />
</IconButton>
</Tooltip>
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<Table style={{ minWidth: 650 }} size="small">

<TableHead>
<TableRow>
<TableCell
<TableCell
<TableCell
<TableCell
<TableCell
<TableCell
<TableCell
</TableRow>
</TableHead>
<TableBody>

align="1eft">No.</TableCell>
align="1left">Field</TableCell>
align="1left">Type</TableCell>
align="1eft">Null</TableCell>
align="1left">Key</TableCell>
align="1left">Default</TableCell>
align="1left">Extra</TableCell>

{this.state.table.columns.map((column, index) => (

<TableRow key={column.name}>
<TableCell align="left">{index + 1}</TableCell>
<TableCell align="left">{column.name}</TableCell>
<TableCell align="left">{getDataType(column.type)}</TableCell>
<TableCell align="left">{abc(column.type)}</TableCell>
<TableCell align="left">{key(column.primaryKey)}</TableCell>
<TableCell align="left">{dbDefault(column.type)}</TableCell>
<TableCell align="left">{extra(column.primaryKey)}</TableCell>

</TableRow>

))}
</TableBody>

</Table>
</Paper>
</Container>
</div>
)
3

export default withRouter(withStyles(styles)(GetInfo));
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BonBntik cuvdptnon :

utils.jsx

import React from 'react’;

export function getDataType(customType) {
let dbType;
switch (customType) {
case 'STRING':
dbType = 'varchar(255)"';
break;
case 'INTEGER':
dbType = "int(11)';
break;
case 'BOOLEAN':
dbType "tinyint(1)';
break;
case 'LONG':
dbType
break;
case 'DOUBLE':
dbType = 'double’;
break;

'bigint(20)’;

}
return dbType;

Ortav kaAcital To Getinfo component, dnAadr) 6tav o browser avixveuoel oto URL éva
path TTapdueTpo TUTTOU String TTOU ATTOTEAEI TO Gvopa Tou {nToupevou table, n TTpwTn
Kivnon Tng KAAong eival va €¢ayel autd 1o Ovoua o€ dia PeTapAnTh péow TnG ueBGdoU
componentWillMount() Kal va TIPAYUATOTIOINCEI TO GET request
http://localhost:8181/api/v1l.0/schema/tables/{name} oTo back-end. Autd etmiTuyXaverai
pe Tnv uéBodo fetchData(name), n omoia avavewvel 1o state TNg kKAdong pe 1o JSON
response Tou server, yedifovrag 1o emptyltem avTiKEINEVO PE TIC TINES TTOU €Aae. 'ETOl,
OAeg o1 TTAnpo@opieg Tou table atmmo Tnv Bdon dedouévwy aTTeIKoviCovTal OTOV TTIVOKA TNG
oeAidag. AKOpa, atro auTr) Tn oeAida EXOUE TNV dUVATOTNTA VA TO dIAYPAWOUNE HECW TOU
attribute onClick Tou Deletelcon component, agouU B8a ekteAeaTei n uéBodog handleDrop()
kal Ba yivel To DELETE request http://localhost:8181/api/v1.0/schemal/tables/{name} oT10
RESTful API. Av o server emotpéwel HTTP/1.1 204 No Content, o xprotng Ba
avakateuBuvBei otnv oeAida /tables kal 6a kaAeoTei To ShowTables component, To oTroio
TTEPIYPAPETAI TTAPOKATW.
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ShowTables.js

import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import

React, { Component } from "react";

AppNavBar from './AppNavBar';

List from '@material-ui/core/List’;

ListSubheader from '@material-ui/core/ListSubheader’';
ListItem from '@material-ui/core/ListItem’;

Paper from '@material-ui/core/Paper’;

ListItemText from '@material-ui/core/ListItemText’;
Collapse from ‘@material-ui/core/Collapse’;

ExpandLess from '@material-ui/icons/ExpandLess’;
ExpandMore from '@material-ui/icons/ExpandMore’;

{ withRouter } from 'react-router-dom’;

{ getDataType } from './utils';

VpnKeyRoundedIcon from '@material-ui/icons/VpnKeyRounded';
Divider from '@material-ui/core/Divider’;

ListItemAvatar from '@material-ui/core/ListItemAvatar’;
TabletRoundedIcon from '@material-ui/icons/TabletRounded’;
Grid from '@material-ui/core/Grid’;

class ShowTables extends Component {

constructor(props) {

super(props);
this.state = {

tables: [{
name: '‘,
columns: [
{
name: "',
type: "',
primaryKey: false
}
]J

collapse: false

3]

}
this.toggle = this.toggle.bind(this);
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async componentDidMount() {
await fetch( /api/v1.0/schema/tables)
.then(response => response.json())
.then(data => {
this.setState({ tables: data })

1)

toggle = (tableName) => () => {
this.setState(prevState => ({
tables: prevState.tables.map(

table => (table.name === tableName ? Object.assign(table, {
collapse: !table.collapse }) : table)
)
1)
//alert(this.state.tables.map(table=>(table.name === tableName ? true :
false)))
}
render() {
return (
<div>
<AppNavBar />
<br></br>
<br></br>

<Grid container justify="center" spacing={2}>
<Paper style={{ width: '100%', maxWidth: 360 }}>
<List
component="nav"
subheader={<ListSubheader
component="div">Tables_in_thesisdb</ListSubheader>}>
{this.state.tables.map(table => (
<div>
<ListItem button
onClick={this.toggle(table.name)}>
<ListItemAvatar>
<TabletRoundedIcon />
</ListItemAvatar>
<ListItemText primary={table.name} />
{table.collapse ?
<ExpandLess /> : <ExpandMore />}
</ListItem>
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<Collapse in={table.collapse}
timeout="auto" unmountOnExit>
{table.columns.map(column => (
<List component="div" disablePadding>
<ListItem>
<ListItemAvatar>
{column.primaryKey
&8& <VpnKeyRoundedIcon />}
</ListItemAvatar>
<ListItemText
primary={column.name}
secondary={getDataType(column.type)}
/>
</ListItem>
<Divider
variant="inset"
component="1i" />
</List>
)}
</Collapse>
</div>
))}
</List>
</Paper>
</Grid>
</div>

)5

}
export default withRouter(ShowTables);

Ortav avoiyel n oeAida /tables, ekteAeital n péBodog componentDidMount(), n otroia epwtd
10 back-end pe GET http://localhost:8181/api/vl.0/schema/tables, kal €101 avavewvel To
state Tng KAGong (array arro objects) pe Ta dedopéva TTOU TTHPE ATTO TV ATTAVTNON TOU
server. 'ETol, 0 xpriotng Ba utropei va BAETTel OAa Ta tables tTou éxel dnuioupyAocEl oTnV
Bdaon dedouévwyv oe pia Aiota (material-Ul List component) kai kéBe @opd 1ToU Ba
emekteivel (Collapse component) éva oToixeio atmo autr) TN AioTa Ba BAETTEI AETTTOUEPWIG
Tn doun Tou €kACTOTE table.
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AppNavBar.js

import React, { Component } from 'react’;

import AppBar from '@material-ui/core/AppBar’;

import Toolbar from '@material-ui/core/Toolbar’;

import Typography from '@material-ui/core/Typography';
import InputBase from '@material-ui/core/InputBase’;

import { fade, makeStyles } from '@material-ui/core/styles’;
import HomeIcon from '@material-ui/icons/Home’;

import SearchIcon from '@material-ui/icons/Search’;

import { withRouter } from 'react-router-dom’;

import Tooltip from '@material-ui/core/Tooltip’;

import { Link } from '@material-ui/core’;

import PropTypes from 'prop-types';

import clsx from 'clsx';

import ErrorIcon from '@material-ui/icons/Error’;

import CloseIcon from '@material-ui/icons/Close’;

import IconButton from '@material-ui/core/IconButton’;
import Snackbar from '@material-ui/core/Snackbar’;

import SnackbarContent from '@material-ui/core/SnackbarContent’;
import GridOnIcon from '@material-ui/icons/GridOn’;

const variantIcon = {
error: ErrorlIcon

}s

const useStyles = makeStyles(theme => ({
root: {
flexGrow: 1,
}J
homeButton: {
marginRight: theme.spacing(2),
'&:hover': {
color: 'inherit',
s
¥
title: {
flexGrow: 1,
display: 'none’,
[theme.breakpoints.up('sm')]: {
display: 'block’,
s
}J



search: {

}s

position: 'relative’,
borderRadius: theme.shape.borderRadius,
backgroundColor: fade(theme.palette.common.white, 0.15),
'&:hover': {
backgroundColor: fade(theme.palette.common.white, ©.25),
¥
marginLeft: 0,
width: '100%',
[theme.breakpoints.up('sm')]: {
marginLeft: theme.spacing(1),
width: 'auto’,

}s

searchIcon: {

}s

width: theme.spacing(7),
height: '100%',

position: 'absolute',
pointerEvents: 'none’,
display: 'flex',
alignItems: ‘'center',
justifyContent: 'center’,

inputRoot: {

}s

color: 'inherit',

inputInput: {

}s

padding: theme.spacing(1, 1, 1, 7),
transition: theme.transitions.create('width'),
width: '100%',

[theme.breakpoints.up('sm')]: {

width: 120,
"&:focus': {

width: 200,
s

}s
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grid:{
marginLeft: theme.spacing(3),
//marginRight: theme.spacing(2),
'&:hover': {
color: 'inherit',
¥
¥

error: {
backgroundColor: theme.palette.error.dark,
¥
icon: {
fontSize: 20,
¥
iconVariant: {
opacity: 0.9,
marginRight: theme.spacing(1),

¥
message: {
display: 'flex’,
alignItems: ‘'center',
}J
1)

function SnackbarContentWrapper(props) {
const classes = useStyles();
const { className, message, onClose, variant, ...other } = props;
const Icon = variantIcon[variant];

return (
<SnackbarContent
className={clsx(classes[variant], className)}
aria-describedby="client-snackbar"
message={
<span id="client-snackbar" className={classes.message}>
<Icon className={clsx(classes.icon, classes.iconVariant)} />
{message}
</span>
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action={][
<IconButton key="close" aria-label="close" color="inherit"
onClick={onClose}>
<CloseIcon className={classes.icon} />
</IconButton>,
1}
{...other}
/>
)s

SnackbarContentWrapper.propTypes = {
className: PropTypes.string,
message: PropTypes.string,
onClose: PropTypes.func,
variant: PropTypes.oneOf(['error', 'info', 'success', 'warning']).isRequired,

}s

const Bar = ({ handleChange, handleSubmit, tableName, open, handleClose,
errorMessage }) => {
const classes = useStyles();
return (
<div>

<Snackbar

anchorOrigin={{
vertical: 'bottom',
horizontal: 'left’,

3

open={open}

autoHideDuration={9000}

onClose={handleClose}

<SnackbarContentWrapper
onClose={handleClose}
variant="error"
message={errorMessage}
/>
</Snackbar>

<div className={classes.root}>
<AppBar position="static">
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<Toolbar>
<Tooltip title="Home" placement="bottom">

<Link
href="/"
edge="start"

className={classes.homeButton}
color="inherit"

<HomeIcon fontSize="medium"/>
</Link>
</Tooltip>
<Typography className={classes.title} variant="h6"
nolWrap>MySQL designer
</Typography>
<Tooltip title="Describe Table" placement="bottom">
<div className={classes.search}>
<div className={classes.searchIcon}>
<SearchIcon />

</div>
<form onSubmit={handleSubmit}>
<InputBase
value={tableName}
onChange={handleChange}
placeholder="Search.."
classes={{
root: classes.inputRoot,
input: classes.inputInput,
1}
/>
</form>
</div>
</Tooltip>
<Tooltip title="Show Tables" placement="bottom">
<Link

href="/tables"
//edge="start"
className={classes.grid}
color="inherit"

<GridOnIcon fontSize="medium"/>
</Link>
</Tooltip>
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</Toolbar>
</AppBar>
</div>
</div>

)5

class AppNavBar extends Component {

emptyName = 5

constructor() {
super();
this.state = { name: this.emptyName, open: false, statusCode: 9,
errorMessage: "' };
this.handleChange = this.handleChange.bind(this);
this.handleSubmit = this.handleSubmit.bind(this);
this.handleClose = this.handleClose.bind(this);

handleChange(event) {
this.setState({ name: event.target.value });

}
async handleSubmit(event) {

event.preventDefault();
let table = this.state.name;

if (table !== '") {

let response = await fetch( /api/v1.0/schema/tables/${table}"

this.setState({ statusCode: response.status });
const code = this.state.statusCode;

if (code === 200) {
this.props.history.push(" /tables/${table} );
this.setState({ name: this.emptyName });

} else if (code === 404) {
let text = await response.text();

this.setState({ errorMessage: text });
this.setState({ open: true });

)5
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handleClose() {

this.setState({ open: false });
//this.setState({ name: this.emptyName })

}
render() {
return (
<Bar
handleChange={this.handleChange}
handleSubmit={this.handleSubmit}
tableName={this.state.name}
open={this.state.open}
handleClose={this.handleClose}
errorMessage={this.state.errorMessage}
/>
)s
}

}

export default withRouter(AppNavBar);

To AppNavBar component KoAgital ammo OAeG TIG O€AIOEC Kal ATTOTEAEI TNV UTTAPA
TTEPINYNONG TNG €pappoyns. O xprioTng o€ OTToIadNTTOTE CEAIdA Kal av BPIOKETAI HECW
QUTAG TNG PTTAPAG PTTOPEI va avakaTeuBuveEi :

1)

2)

2TNV apXIKA o€Aida TnNG €Qappoyng Ye TNV xprion Tou Homelcon component, 10
oTT0i0 £€xoupue evOuAakwaoel pe Link otnv root dieuBuvon “\”.

2Tnv oeAida /tables/name a@ou TTANKTpoAoyAoel oTnv TTepIoX avalntnong To
ovopa Tou table TTou €mmBupEi va b€i TIG AeTTTopépElEg Tou. OTav 0 XprioTNG TTATHOEI
enter otnv avadiTtnon, ekteAeital n péBodog handleSubmit(event) kai epwtdTal o
server ye GET /api/vl.0/schemal/tables/{table}. M6évo av 10 {nTOoUuEVO table
utTdpxel otnv Baon, dnAadn o server emoTtpewel HTTP/1.1 200 OK, Ba yivel autn
n avadpouoAdynon (this.props.history.push) kai o xprioTng Ba aAAdgel oelida. Av
Bpioketal otV idla ogAida kal avaldntrioel dIapopeTIKO table atro autd mou BAETTE!,
Ba evnuepwBouv Ta Oedopéva Kal Ba aAAGfouv o1 TINEG TOU  TTiVOKO
(componentWillReceiveProps(nextProps) — Getinfo.js). Eav mratfioel enter pe kevo
ovopa, dev Ba TTpaypaToTToINBEl Kav TO request oute Kapia aAAn evépyela. TEAOG,
av TTpooTradnoel va avalntioel table pye un £ykupo évoua f Gvopa 10 OTToio Oev
uttdpxel otnv Bdon, o server Ba emoTpéwel HTTP/1.1 404 Not Found pe éva
MAVUua TUTTOU String.
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2€ QUTAV TNV TTEPITITWOT, N PEBodog handleSubmit Ba avavewoel oTo state Tng
KAGoNG TNV YeTaBAnTr errorMessage, n o1roia 8a TTEPIEXEI OKPIBWS TO JVUNA TTOU
NPBE atTo TOV server KAl TNV PETARANTH open o¢€ true, n otroia Ba eugavioesl To
SnackBarContent component, €va TTAaioio Trpogidotroinong ot 1o table pe 10
{NTOUHEVO OVOpQ OEV UTTAPXEI, XWPIG va aANGgel oglida o xprioTng.

3) ZT1nv ogAida /tables pe TV Xprion Tou GridOnlcon component, TO OTTOIO AEITOUPYEI
WG OUVOECHOG.

4.3 Mapadeiypa Asitoupyioag ZuoTAPATOS

Avoiyovtag To Command Prompt otnv dieueBuvon TTou BpiokovTal Ta apxeia Tou front-
end TTPOTCEKT Kal TTANKTPOAOYWVTAG TNV €VTOAR npm start 6a TpéCoupe pia cuAAoyr aTToO
scripts (react-scripts package.json), yéow Twv oTroiwv Ba onkwOei 0 TTpokaBopPIoUEVOG
nodeJS server, o omoio¢ Ba ekkivijoel TNV React epapuoyn oTov TOTTIKO JIOKOMIOTH
localhost otnv moépTa 3000. ‘ETo1 Ba 0dnynBoupe oTnv apxIikf oeAida TNG EQAPUOYAG,
OTTWG QAiVETAI TTAPAKATW.

[Version 1€
t Cor i

.8 start C:\Users\anastasakis\Desktop\refactored-front-endifront-end\db-ui

- react-scripts start

9. npm start

7



10. Ul Server

B React4pp x <+
& C @ localhost:2000 ¥ G

#A MySQL designer

MySQl

CREATE TABLE

11. Home Component

78



O xpnotng Tratwvtag To KouuTtri CREATE TABLE 6a tepinyn6ei otnv Tapakdtw oeAida.

B Reactapp X +

& (& @® localhost:3000/tables/create g & o

A MySQL designer

Table Name *
Create Table P
Mo Column Name Column Type Primary Key Remove Column
1 - O B

12. CreateTable Component
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#A MySQL designer Q, Search

B
Create Table ;a;l;;\c‘;:e‘
No Column Name Column Typs Primary Key Remove Column
1 employee_id bigint(20) - [}
2 full_name varchar(255) - O []
3 username varchar(253) « O []
4 age int(11) - O [ ]
5 salary double - O [}
6 job_title varchar(255) - O [ ]
7 is_highly skilled tinyint(1) - O [}

13. Eicaywyn 6edopévwy aTo utro-dnuioupyia table

To emTuxég atmoTéAeoua TG dnuioupyiag Tou employee table, @aiveral oTnv TTAPAKATW
o¢eAida /tables/employee. Ayéowg peTd TNV dnuioupyia Tou, To Getinfo component EpwTd
TNV Bdon péow Tou back-end kai pag eu@avifel OAeG TIC AETTTOUEPEIES YIa TV dOUR TOU
table atro ekei. MNMapdAAnAa, TTIOTOTTOIOUUE OTI £X€1 dNUIoUPYNBEi CwOoTd, dnNAAdK) TTEPIEXEI
OAEG TIG {NTOUMEVEG TIMEC TOU XPAOTN, TTAPABETWVTAG TO ATTOTEAEOUA TOU sl statement
describe employee; otnv Bdon dedopévwy, Péow Tou ypagikoU TrepIBdAlovTtog DBeaver,
OTTWG QaiveTal oTnv €IkOva 15.
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B Reactapp b +
&« ¢ @ localhost:3000/tables/employee w ©) o

# MySAL designer

employee [ Va
Mo Field Type MNu Key Default Exira
1 employee_id bigint(20) NO PRI [NULL] auto_increment
2 full_name varchar(255) YES [NULL]
3 username varchar(255) YES [NULL]
4 age int{11) NO [NULL]
5 salary double NO [NULL]
6 job_title varchar(255) YES [NULL]
7 is_highly_skilled tinyint(1) NO 0

14. Getinfo Component

IT =<MySQL 8+ - thesisDB> Script-1 53

b show tables;
describe Employee,'l

b

m F

[ colurns 57 |

«+] describe employee |:: Entera SQL expre to filter result e Ctrl+5pace

= ] Type T1|eechNull T3|mecKey T3 [i] Default T3|mecEdtra T3

% 1 bigint(20] [} PRI [MULL] auto_increment
2 full_name varchar(235} ¥ES [MULL]

E 3 USErName varchar(233) YES [MULL]

'[: 4 |age int(11) NO

v 3 salary double [} [MULL]
f job_title varchar(233) ¥ES [MULL]
7 is_highly_skilled tinyint(1) (0] 0

15. DBeaver describe table command
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Matwvtag 10 Grid Icon kouuTri TTavw BeEIG OTNV PTTAPA, O XPOTNG Ba PETaPePBEi oTNV
o€Aida /tables, 61Tou Ba eupavioTolv OAa Ta tables tTou €xel dnuioupynoel. To idlo
akpIBWw¢ atroTéAeoua Ba eixe kal av ekteAoloe 1o sql statement show tables; kareuBeiav
oTnv Baon, 6TTwg kKavaue pe TN BoriBsia Tou DBeaver (Eikéva 17).

B reactopp X +
&« C @ localhost:3000/tables w ©) v

A MySQL designer

Tables_in_thesisdb
[ | employee v

[ | product v

16. ShowTables Component

IT =«MySQL 8+ - thesisDB> Script-1 &3
b show tables;|

b,

Kr

[ Result &2

«T show tables | 32 Entera SOL expression to filter results (use Ctri+Space

#oc Tables_in_thesisdb 1/}

2 product

et | [ Grid

17. DBeaver show tables command
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. React App X +
& C @ localhost:3000/tables r G w

A MySQL designer

Tables_in_thesisdb

[ | employee ~

employee_id

o bigint(20)

full_name
varchar(255)

username
varchar(252)

age
int(11)

salary
double

job_title
varchar(252)

is_highly_skilled
tinyint(1)

(| product v

18. Mapddeiypa emékTaong oTolxgiou amro Tnv Aiota pe Ta tables

83



B reactapp x +

< C @ localhost:3000 " 5 | @

A MySQL designer

Describe Table

MySQL

CREATE TABLE

@ Table aa does not exist. x

19. Mpoomddeia avalnTnong pn utrdpyovrog table otnv Baon dedopévwy
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KepaAaio 5

5.1 MeAAovTikéG ETrekTdoEIg

21NV TTapouca @Aacr, n TAATEOPPA €XeEl OTATIKA dia pévo BAcn OedONEVWV TTOU EXEI
oploTei oTov back-end kwdika, 6w €idaue TTapatTavw. ‘ETol, 6Aol o1 XprioTEG TTPOG TO
TTapwv Ba aAANAeTTIOPOUV Pe TNV idla BAon, Yeyovog TTou Ba TTPOKAAECEI CUYKPOUOEIG KAl
TTEPIOPICPOUG OTNV ovouaaoia Twv utro dnuioupyia tables. Mia BeATiwon TNG epappoyAg
Ba fTav, o KaBe xproTng va uTTopEi va dnuioupyei TV OIKA Tou Bdon dedopévwy PHECW
Miag oelidag (Eexwplotd APl oTo otroio Ba avTioTolXi(eTal To Ovopa TnG PAong PE TO
MovVadIKO avayvwpIoTIKO-OVOPQ TOU XProTn) TTPpIV apXioel va diapop@wvel To schema tnge.
‘ET01, dev Ba €€l KaMia €EApTNON WE TOUG UTTOAOITTOUG XPrOTEG.

EmimmAéov, pia 1d0€a yia ueANOVTIKA €TTEKTAON €ival N oUvOeon Twy tables ptagu toug. Mo
OUYKEKPIPEVA, va TTpooTeBoUv foreign keys woTe va divetal n duvaTtdTnTa oTovV XPRoTn,
va ouoXeTiCel Ta tables Tou €xel dnpioupynoel (one-to-one, one-to-many, many-to-many
relationships), av@Aoya pe TIG avAyKEG TOU.

Aképa pia pyeAAovTIKN eTTéKTOON Ba ATav va diveTal N duvaTOTNTA OTO XPNOTN VA EICAYEI
oedopéva ota tables Tou POAIG €xEl dNUIOUPYNOEL, VO TA UOPPOTTOIET KAl va  OUAAEYEI
TTANPOPOpPIES O€ TTIVAKES aTTo dedouéva dIaPopeTIKWY tables, edv autd cuvdéovTal uETAEU
TOUG (join queries).

TéNOG, pia kpiown BeAtiwon TG TAATEOpUOG Ba ATav O XPAOTNG va MTTOPEl va
emegepyaoTei To schema 1Tou £xel dnuioupynoel, dnAadn va UTTopEi va TTpooBETEl Kal va
dlaypdeel columns ato éva uttdpxwv table, va aAA&del Tov TUTTO dedOUEVWY TOUG, TO
MAKOG Kal TO OVONA TOUG.
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