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Bepaidvo 6Tt gipan 0 cuyypagéag avtg g epyaciog kot 6Tt ke foreia v omola glya yo
TNV TPOETOOGTO TG EIVOL TANPOC AVAYVOPIGUEVT Kot avapEPETaL otV epyacia. Eniong, £y
KOTAYPAYEL TIG OTOlEG TNYEG OO TIG OTOieS £KavO YPNoN OESOUEVMV, WMV, EIKOVOV Kol
KEWEVOD, gite TG avapépovtal akppag eite mapappacuéves. Emmiéov, Befardve 6Tt avtn
1 €PYOCI0 TPOETOWUAGTNKE OO EUEVO TPOGMOTIKEL, E101KA G SMA®UATIKY pyacia, oto Tunuo
Mnyavikov [Tinpogopiknig ko Hiektpovikdv Zvompdtov tov ALITALE.

H mapodoa epyacio omotelel mvevpotin idioxtnaio tov portyti Kepiaoty Holvypovy ALéEavopov oo
NV EKTOVHOE/OY. 2T0 TAOIOL0 THG TOMTIKNG OVOIKTHG TPOCTLOCHS, O OVYYPAPEAS/ONUIOVPYOS EKYWPEL TTO
Mebvég Hovemornuio s EALGOOS ddgior ypHong tov OKOLOUOTOS OVOTOPOYWYNG, OGVEICUOD,
TOPOVOIAcHS OTO KOIVO Kol WHPIOKNS OLGYVONS THS EPYOTIOS O1e0VAS, o€ NAEKTPOVIKN LOPYT] Kol o€
OTOLOONTOTE UEGO, YLO. OIOOKTIKODS KOl EPEVVITIKODS OKOTOVS, AVED aviodiayuotos. H avoikth mpocfaon
OTO TANPES KEIUEVO THG EPYOOLAS, 08V ONUOIVEL KOO OlOVONTOTE TPOTO TOPOYDPNOY OLKOLWUCTWOV
O10VONTIKHG LOIOKTHOLAS TOD GUYYPOPEN/ONUIOVPYOD, OVTE EMITPETEL TNV GVATOPOYWYH, OVAONUOTIELOT,
ovTIYpOoYy, TWANCY, EUTOPIKY YpHoY, Jlavour, Exdoon, uetopoptwon (downloading), aviptnon
(uploading), petdppoon, POTOTOINGH UE OTOIOVONTOTE TPOTO, TUNUATIKG 1] TEPIANTTIKG THS EPYACLOG,
XWPIC TH PHTIT TONYOOUEVH EYYPOPN COVAIVETT TOD GUYYPOPEN/ONUIOVPYOD.

H éykpion ¢ omlopatikng epyaciog amd to Tunuo Mnyavikov I[TAnpoeopikng ot
HAextpovikov Zvommpdtov tov AteBvoig Tlavemomuiov mg EAAGSOG, 0ev vmodnidvel
OTTOPOLTTOG KO OITOO0YT] TV OTOYEMY TOV GLYYPAPLQ, €K LEPOLG Tov Tunuatog.



Iepiinyn

H epyocia aut) agopd v €pguva, Tov oxedlaGUO Kol TV avartuén evog 61adkTuaKoD 1GTOTOTOV,
OTOL 01 POITNTES Bl UITOPOVV VAL dNLULOVPYOVV KOl VO GUUUETEXOVV GE TOVETIGTILLOKE OPOVTIGTIPLOKA
pofnpato. XKomog v pobnudtov autdv gival va fondicouv Toug eortntég 6TV ETLTLYT OAOKANPOOT)
LoOnpaTov Tov TOVS SVGKOAELOLV, TAPEXOVTAS TH SVVOTITNTO GUYKEVIPWOOTG OADV TOV PPOVTIGTPI®V
o€ évav gviaio 1ototomo. O poutntig umopel omotadnmote oty va PAémet ta dtbéotpa pabnporta kot
va coppetéyet og avtd. H epappoyn vioromOnke pe Java kot JavaScript/TypeScript, ypnoyLomoldvtog

to Spring Framework kot to Angular, eved g fdaon dedopévav ypnoiporomdnke to PostgreSQL.
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Developing a web application to provide private/group courses among

university students

Kariotis Polychronis Alexandros

Abstract

This project involves the research, design, and development of a web-based platform where university
students can create and participate in academic tutorial sessions. These sessions aim to support students
in successfully completing courses they find challenging, by centralizing all tutorials in a single website.
At any time, students can browse the available sessions and enroll in them. The application was
developed using Java and JavaScript/TypeScript, with the Spring Framework and Angular, and
PostgreSQL was used as the database.
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Ewayoyn

Kepaiao 1o: Ewsayoy

1.1 Ewoayoym

H tprroPada exnaidevon amoterel Eva kaBoploTikd oTddio otV aKadn Uiy mopeia evac avlpmmov,
Swpopetikd amd ovtd mov &xel cvvnbicer péypt to TEAOG TG dgvtEPoPabas ekmaidevong.
IIpoepydpevog amod éva ekmondevTikd tepBaiiov 6mov Kuplopyel 1 oteipa yvdon kot 1) aroctifion, o
QoA KOAElTOL TAEOV VO OvATTOEEL TNV KPLTIKT] TOL GKEWYT, VO cLVEPYOOTEl 0 opddes Kol va
GUVOLOUOPPDOCEL 108eC e GAAOVLG Tov powpdloviol TopoOUole eVOLAPEPOVTO KOl GTOYOVG. XTO
TOVETIGTN L0, 1] HdOnon amokTd mo oVGlIoTIKO Kot Plopatikd yopaktipa, kabdg o gorntig dgv
nepropifetar amhdg ot AMyn yvodons, aAld Kaleitol va Tt HETOOMOEL, vo eufabivel oe aviikeipeva

IOV TOV EVOLUPEPOVV KO VO, GUVEIGPEPEL EVEPYE GTNV KOO LOAKT KOWVOTNTA.

Méca 6g autd T0 TAOio0, dev gival omdvio €vag @oltnTNG va exBupel emmAéov vmootpién o€ éva
puéOnpo 1 Topéa Tov SLGKOAEVETAL L26TOC0, GLYVE TPOKVTTEL 1] EENC TPOKANGN: deV Yvpilel Kdmolov
GTOV GUECO PIAKO 1] KOOMUATKO TOV KOKAO IOV Vo, Uopel va, Tov fondncel, gite emeldn dev vIapy oLy
KOWEC EMOQEC, €iTE €MEON Ol POITNTEG TOL £YOVV TN Yv@or dgv €xovv mpoPAnbdel N mpoteivel Tig
VANPEGIEC TOVG. ATO TNV GAAN TAEVLPE, VTTAPYOVLY POLTNTEG TOL SLaBETOVY TN YVADGT Kot TN didbeom va
BonBnoovv, aAAd dev €xovv KATO0 PEGO VO, EXIKOIVOVAGOLY 0TH TNV Tpdbeon 1 va mpoceyyicovv

06c60vg yperalovtar fondeia.

H dwadiktvakn epapuoyn mov avortdiynke ota Tiaiolo TG Topovoag TTUYLOKNG epyaciog, eAodotel
vo KoAOweL axpifdg avtd 10 kevd. Mécm Tov GLGTHRATOG SoVVIESNC, dIveTal 11 dSUVATOTNTO GTOVG
QOUTNTEG VO EPYOVIOL GE EMOPN KE CLUVOIEAPOLG OV TPOCPEPOLY VIOGTHPIEN GE GLYKEKPIUEVA
poabnpote, aEomotdvTos Eva opyavapEVo Kot euypnoto TepPdilov. Ot ypioteg Hmopodv vo emAEEOVV
amo po Aloto Stféciumy eortnTdV, va SIAcoVV TIG TEPLYPAPES KOL TO AVTIKEIUEVO EIO0TKEVONG TOVG
Kol v EmKovevioouy dpeco pali tovg. Me autdv Tov TpOTo, HEWDVETOL 1| GTATAAT XPOVOL KOl 1)
afefaronta g ovalnmmong Ponbeloc, evd mopdAANAQ evioyvetal 1 dAAnAobmooTAPIEN Kol M

ouvepyacio LeTaED POTNTAOV.

H gpappoyn avty dev angvfovetar povo oe pottntég mov avoaintovv fondeia, aAid Kot og ekeitvovg Tov
EMBLULOVV VO LOIPAGTOVV TIG YVMDGELS TOVG, VO, EEAGKNCOVV TIG OOAKTIKEG TOVS TKOVOTITEG 1] KO Ko
va yticovy éva Tpoid cuvepyaoiag Kot OAANAETIdpacC TOV Ba TOVG POVEL YPNGILO GTNV UEAAOVTIKN
emayyelotiky] toug mopeia. Evioyvetat, £tol, n AOYIKN TG QLTOOPYAVEOONG KOl TNG GUUUETOYIKNG

udonong, otorygio IOV GLVASOLV LE TIG GVYYPOVEC TOUSUYWDYIKEC AVTIMNYELS GTNV AVMTOTH EKTAIOEVOT).

H mtoyoxn avtq epyoacio mepiiapfdvel to 6OVOAO TOV QAcE®V oyediaong kol avamtuéng g
EQUPLOYNG: ammd TNV aPYIKT AVAALGT ATUITHOE®MY KOl TOV KOOOPIGUO TV PACIKOV AEITOLPYIOVY, UEYPL

TNV VAOTOINGT TOL GUOGTHUATOS UE TN XPNOT TEXVOAOYIDOV dtadiktoov ayuns. H apyitextovikny g



Kepdrawo 1

gpappoyns Paciletor otn povtépva tpocéyyion client-server, pe tov daymproud frontend ko backend,

eEacparifovtog 1ol evedia, EMEKTAGILOTNTO KOL EVYPNOTIOL.

H emioyn| TV 1e)voAOYIDV EYIvE LE YVOLOVA T oTafepOTNTa, TNV EVKOAID GLVTHPNONG KOl TV EVPELD
vrooTNPEN amod v kowotnta. O ¥protng £xel 61N d1dbeot| Tov €va amlod Kot AeTovpytko mepipdiiov
dlemapng, pécm Tov omoiov pmopel va dnpovpynoel Tpoii, va avalntiost dbécionvg ot Tés-
dwdokovteg ava pabnua 1 Bepoatiky evotnTa, Vo OEWOAOYNOEL TIC VANPEGIEG TOVG Kol Vv

TPOAYLLOTOTOWCEL ALEGT] EMKOVOVIL.

2KOTOG TNG epyaciog eivarl n ovadelln evog TPOKTIKOD YNPLOKOD EPYUAEIOD TOV VO OVTOTOKPIVETL OE
TPOUYUOTIKEG OVAYKES TNG POLTNTIKNG KOWOTNTAS, EVICYDOVTOC TN GUVEPYOGIQ, TNV GAANAEYYVT| Kl TNV
avtoddhoyn yvocewv. [Iépa amd v TeXVIKN TG O146TACN, 1 EQAPUOYN VTN OTOTEAEL UK TPOTAOT) TOV
TPOdyel T LoBNGLOKT KOVATOVPA UEGH GTa, IOPOUATO TPLTORAOUING EKTAIOELONC, TPOGPEPOVTOS GTOVG

QOITNTEG £VaV KAVOTOUO Kot 0mod0TIKO TpOTo Vo dtayelpilovton Tig Hadnolakég Tovg TPOKANGELS.

H avantoén mg epopupoyng Paciotnke oe oclOyypoveg texvoloyieg mov e&acoarilovv aflomoria,
EVYPNOTIOL KO EMEKTAGIHOTNTO. XTO €mimedo Tov backend ypmowomombnke to Spring Boot, éva
oVYYPOVO TAaiclo avdmTuéng web gpappoydv mov Paciletar ot YAd®ooo mpoypouuaticpod Java, H
Java, pe ™) poxpoypdvia mapovsio Kot tr oTafepOTNTA NG GTOV YMOPO TNG TANPOPOPIKNG, ATOTELECE
WOOVIKT] ETAOYT| Y10 TNV KOTOOGKELT EVOG GUGTILOTOG IOV OoLTel cGTN dloeiplon TV dedOUEVOV Kot
EexaBapn emyelpnolokn Aoykn. To Spring Boot, a&lomoudvtog to TAEOVEKTILOTO TOV OIKOGUGTHLLOTOG
g Java, enétpeye TV amhonoinon g avanTuéEng Kot TNV EVOOUAT®OT PACIKOV AEITOVPYLDV OTTMG M

acpdieia, 1 dtacHvdeon e T Pdon dedopévav kot 1 emkoveovia péom REST vanpecuov.

Hopdriinia, yio tnv mievpd Tov Ypnotn emhéyxbnke to Angular, éva ocbyypovo framework yio v
KOTOOKELT OLVAIKGV Kl OOPOCTIKOV JETAPOY. MEo® avTHG TNG TEXVOAOYING, OYXESAGTNKE £val
TEPPAALOV PIAIKO KO EVYAPIGTO GTNV TAONYNOT], TOV EMTPENEL GTOVS POITNTES VA YPNCLOTOLOVY TNV

€QOPLOYT EDKOAO KO OTOTEAECUATIKA, AALA ETTiONG TNV KAHIOTA KOl EVTAPOVLGINGTN.

Mo v amofnkevon kat dayeipion tov dedouévev emléydnke 1o cvotnua Pdaong 6edouévmv
PostgreSQL, to onoio mapéyel otabepdtnto, KoAr amdd06MN Kol EVKOAIN 6TN JlaYEIPION TOAVTAOK®V
dedopévav. Amoteel pio SNUOPIAT kat aEOTIGTN ETIAOYT Y10, GUYYPOVES SLAOIKTVOKES EPUPLOYES, EVD
N eveMéia kot 1 gvpeia VIOSTAPIEN TG OO TNV KOWOTNTA EXLTPETOVY TN OLUTHPTOT KOl LEAAOVTIKY

EMEKTOON TNG EPAPLOYNS LE OLAAD TPOTO.

1.2 ZXkomog kon Aopn) s Epyaciog

2KOTOG TNG TALPOVCAG TTVYLOKNG EPYOCTOG EIval 1 oYESIAOT KOl OVATTLEN UIKG SLOSIKTVOKNG EPOPLOYNG
oV omeLOHVETOL GE POITNTEG MOVETIGTNUION, TPOGPEPOVTAG TN OLVATOTNTO VO dNUIOVPYODV Kol VoL

GUUUETEYOVY GE PPOVTICTNPLOKE LOOUOTA, 0EOTOIOVTOG TIC YVAOOELS KOl TNV EUTELPIC. CUHPOITNTOV
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tovc. H gpappoyn otoyedel va KaAdyel Eva DTOUPKTO KEVO TOV TAPUTNPEITOL GTOV TOUVETIOTNUIAKO
YOPO: TNV EALEWYT] EMIGN OV UNYAVIGHOD LEG® TOV OTOI0V Ol POLTNTEG UITOPOVV VO OPYOVAOVOLV KOl VO,
TOPOKOAOLOOVV VTOGTNPIKTIKA pobnpate o€ cuvepyacio pLeTa&d Tovg, mépa and To TVTKO MPOAOYL0
TPOYPOLLLLAL.

H vlomoinon eotidlel omnv €vOOTMOVETMIGTNMOKY YpNon kol @ulofevio NG €QOPUOYNG OF
TOVEMOTN KO gEumnpetnth (server), dtaceaiilovtag 1L 1| TAATEOPLLO AEITOVPYEL EVIOG TV OpimV
TOV OKOONUATKOD TEPIPAALOVTOG, LE EAEYYO TOVTOHTNTAG KOt O1OLTHPTOT) TNG IOIOTIKOTITOG TOV XPTOTOV.
H epapuoyn oyed1dotnKe Ue YVOUOVE TN AEITOVPYIKOTNTA, TNV ATAOTNTO KOl TV EXEKTOCIUOTITO, OOTE

va pmopet va evtoydel edkola oTIC avAYKEG S1POPOV TUNUATOV Kol GYOADV.

H epyooia dopeitan o€ entd kepdloto:

o Keopdhaio 1: [Topovsialel TNV elcay®yn o6To OVTIKEILEVO, TN BELATIKT TPOGEYYION KOl TOV
oKOTO NG EpYOiag.

o Kepdhoto 2: Avolvel Tnv 1060 TNG EQUPLOYNG KOl TOPAOETEL VITAPYOVOES GYETIKES
TAOTQOPUEG TTOV ATTOTEAEGAY OTUEID OVAPOPUC.

o Keopdhato 3: [leprypdoet To te)vOLOYIKO VITOPAOPO, TIG YADGGTES, Ta pyoieio Kol Ta TANIGLOL
OV YPNCLLOTOWONKAV 6TV LAOTOINOT).

o Keopdhaio 4: Eotialet omnv avantoén g popuroyns, ovoldovTag Ta user stories, Tig
AELTOVPYIKEC OTTOUTHOELS, TIC 000VES Kal TaL GEVAPL XPTONG.

o KeopdAato 5: [Tapovstalel To yevVikd GUUTEPACUATO, KOL EVOEIKTIKEG TPOTAGELS Y10l
UEALOVTIKEG PEATIDCELG 1) ETEKTACELS TNG EPAPHOYNG.

o Keopdhaio 6 (ITapaptnua): IeprrapPaver texvikd TopapTiHoTo, OTOS OTOCTACUATO KOIUKO,
screenshots, Kot GALO VTOGTNPIKTIKA GTOXELQL.

o  Biprwoypaopio: [Hapabétet Tig mnyég ko avaeopéc mov a&lomombnkay ko’ OAn T diapreln

NG GLYYPOUPNE KoL TNG avaTTLENC TNG EpYOGiag.

Me 1ov TpOTO aVTO, 1 EPYACIA GUVOLALEL TNV AVAALGOT AVAYKAV, TNV TEXVOAOYIKT DAOTOINGCT Kol TNV
Tekunpioon pwg epapuoyne mov Pociletor oTIg apy€g TNG GLUUETOXIKNG MHABNong Kot g
aAANAODTOGTAPIENG, OMOTEADVTOG £VO TPAKTIKO TAPAdEYH 0E0TOINGNG TNG TEXVOAOYING Yo TNV

gvioyvon TG POUTNTIKNG EUTELPLAG.
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Kepdiow 20:  Avaivon Ipopinpatog ko Yorotapeveg Avoerg

2.1 Ewoayoym

H w¥éa yio v avartuén e mapohcos EpopUoYNg TPOEKVYE O Lo KOWVY| EKTOLOEVTIKT] OVAYKY] TOV
eVTOTLETAL GLYVA GTO TAVETIGTILOL: TV AVAYKT) Y10 CAANAODTOGTIPIEN HETAED POITNTAOV HECH TNG
avToAAOyNG yYvooewv kol eumelpiag oe  pafnpoata  avénpévng dvokoliog. IloAlol @ottntéc
dvokorevovral va avtameéElbovy oe podnuate 6nwg o Mabnpotikd 1 o Ipoypoppationds, v Ty
0o oTiypun] GAAOL CUUEOITNTEC TOLE £XOVV OMOKTNOEL 1oyLPd VIOPabpo ota b avtikeipeva. H
a&lomoinorn avtng TG SVVNTIKNAG OYEONG UEGO GO L0 OPYOVOUEVT] YNOLOKTY TAATQOPUO NTAV TO

£VOLGLLOL Y100 TN CUYKEKPLUEVT EpYACiaL.

H epappoyn mov mpoteivetanl AEITOVPYEL OC EVOOTOUVETIGTNUIOKT VANPECiQ, UEC® TNG omoiog Evag
QouNT¢ Umopet gite va Tpoceépet eite va AaPel pabnuota o atopkd | opadikd eninedo. Me dAla
Adylo, KGO ¥pNoTNG UITopEl va. dNIIoVPYNCEL £va “Udbnua” oto omoio SnAmvel T d100EGIUOTNTA TOV
Kol TNV €EEOIKEVOT] TOL GE CULYKEKPIUEVO YVMGTIKO oviikeipevo (my. Java, Avaivon I, Aouég
Agdopévav), evd mapdrnio umopel vo Onhdoel cvppetoyn oe GAia Swbéoipo pabfuota g
“pobnmg”.

H mhoteoppa éxet oxedaotel pe oxomd vo Aettovpyel o mePPAAAOV EVTOG TOV TOVETIGTILLOKOD
dwtoov (self-hosted og mavemoTnuokd server), TPOGEEPOVTAS VO ACPUAEG KO TANPOS EAEYYOUEVO
01KOGVGTN . AVTO EMTPENEL TN SLOCOAALOT TNG WOIMTIKOTNTOG TOV YPNOTAOV, TOV EAEYYO TNG TOLOTNTOG

TOV TTEPLEYOUEVOD, KOL TNV OOLGI0 EEOTEPIKMV TOPEUPOADVY (OGS S10PNUUCELS 1] EUTOPIKES YPEDCELS).

H epappoyn evoopatdvel facicég Aeitovpyieg OTwg:

o Kataympion Kot Teptypapn podnudtov omd xpnoteg ue poro “diddokovta’”.

o Avalnmon kot cvppetoyn oe dbéopa pabnpata omd xpnoteg pe poro “pabnty”.

e  Ymootnpi&n yia pobnpato tomov 1-mpog-1 1| o€ pukpéc opddec.

o IIpoypoupatiouds GuVaVTHGE®Y, gite Sl {MONG EVTOC TOL TOVETIGTNIOL gite Héow online
pécwv (0mwg Zoom 1 Google Meet).

o A&iohdynon pobnudtov Kot xpnoTmy Yo eVicyvon TG TotOTNToC.

e Emainfgvon tontdTag HEG® TUVETIGTNILOKOD AOYOPLIGUOD.

H viomoinon g epapuoyng Bo Paciotel oe cOyypoveg teyvoloyieg web, evad Wiaitepn Papvtnta
dtvetan ot S106(QAALST] TNG EVYPNOTIOG KoL TNG TAXVTNTOG OTOKPIOTG, MOTE 1 TAATQOPLLO VO UTOPEL Vol

ypMNoLonon el eHKOAN OO OTOLOVINTOTE POLTNTH AVEEAPTHTMG TEYVIKOD LITOPABpov.
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H ovykexpiuévn epyocio emdidkel Oyt pHOvo va KOAOWEL £€vol TEXVOAOYIKO KeVO €vTOg NG
TOVETIGTI LLOKTG KOWOTNTOC, OAAG KoL v TPOTEIVEL EVa TPOKTIKO EPYOLEID EVIOYLONG TG CLVEPYOTIKTG

pnéOnong Ko TG POLTNTIKYG AVTOOPYAVMOGNG.

2.2  Kotaypagi vrop)ovcav TAaTQopr®v

H paydaio avarntoén g teyvoroyiog Kot 1 avaykn eEatoukevuévng vrootpiEng ot nabnon £yovv
001 YNGEL TN dNpoVPYia EEOIKEVUEVOV YNOLOK®DY TAATQOPU®MY peer tutoring, onAadn €PApUOYDV
OV EMTPETOVY TN ddackorio pHeTa&d cvvouniikov. Xto mAiclo ¢ Tapovcas epyaciog, Kpivetal
amopoaitnTn 1 HEAETN EMAEYUEVOV TOPASELYHAT®OV TETOLOV EQUAPUOYDV, (OTE VO EVTIOMICTOOV
Agrtovpyieg Kot TEXVOLOYIKEG TPOGEYYIGELG TOV PIOPOVV va a510motn 0oV 1] Vo TPOCHPLOGTOVY GTO VIO

avanmTLEN GUGTN A,

2.2.1 Knack

To Knack amote)el o eumopikn miat@opua mov £xet vioBetnel and apketd mavemotio tov HITA
YO TNV TOPOY| LVANPECI®V peer tutoring. Or QOUNTEC WTOPOVV VO TPOGPEPOVY AUEIPOUEVES 1|
g0elovTiKéc ouvedpieg O10UCKAAING GE GUUPOITNTES TOVG, HECH €VOG GLOTHHOTOG a&lOAOYNOTG Kol
avtioTolylong Pacicpévou atny nidocn Tovg o cuykekpipéva potnuato. H Thatedpua Aertovpyei og
oLVEPYOGTO, UE TO OKOOMUATKA 1OPOUOTO KoL TPOGOEPEL OPYOVAOUEVT] KOl ACPAATY SIETOPN TOGO Yia

@OITNTEG 0G0 Kot Yo Sty elptotég [35].

2.2.2 GoPeer

To GoPeer givon pio S1081KTLAKY TAOTEOPLLA TTOV GLVOEEL LoBNTEG TpmTOPEOas Kot devtepoPfadiiog
exnaidevong (Mlkieg 5-18) pe eoutntég amd TOVETGTAO VYNAOD KOPOLS, Ol OO0l TPOGPEPOLY
WOTIKA podnuate & amootdoe®s. Av Kal 1 KOPLo, TOV GTOYELOT) dEV APOPE TAVETIGTI LN, 1) TEXVIKN
TOV VAOTOINGM Kot 1 AETOVPYIKN TOL doun omoteAobv aldloyo onueio avapopdc. H miatpdpua
TapEXEL OLOOPAOTIKA EPYOAELD, OTMG EUKOVIKO Tivake, SVVATOTNTO KOWNG XPNONG EYYPAQ®V Kol
16TOpIKO TTponyovueveov cuvedpidv. To GoPeer viofetel gumopikd HOVTELO, HE TIG LANPEGIES va

TPOCYEPOVTAL EML TANPOUT, OARG e VYNAO Babpd acpdieilog kal exayyeApuatiopnov [36].
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2.2.3 Schoolhouse.world

H Schoolhouse.world amotedel pia eBehoviky, pn Kepdookomikn TAATPOpLA TOL 10pV¥ONKe and Tov Sal
Khan, onuovpyd g Khan Academy. Ilpocpéper dwpedv tutoring oe pobntéc Kot @ortntég
TAYKOGUIMG, Kupiwg oe podnuato pobnuotikov kot tpoetopaciog eéetdoewv SAT. O 6ddokovteg
glvar eBelovtéc mov £xovv a&loAoynOel wg TPog TNV EMAPKELR TOVG Kol AELTOVPYOVV BAGEL TPOYPALUATOS
péom Zoom. H mhateoppo mapéyel eniong cvotnua dtakpicemv (badges) yuo v emPpapevon tov
tutors, kaBdg Kol GTATIOTIKG oToKEln Yoo Tn Pertimon g ddaktikng mowdtntoc. H @ilocopia trng
mhoteopuag Paciletar oty ededbepn TpoOGPacT Kol 6TV EVIoKLON TG LOONGLOKNG KOWVOTNTAG OE

debvég eminedo [37].

2.2.4 YTeach

To YTeach eivon pi peer tutoring epappoyn mov amevBiverar kvpimg oe pabntég Avkeiov,
TPOCPEPOVTAS EVA O10OPACTIKO TEPPAALOV LEG® TOL OTOIOV UTOPOVV VO, SNAMDGOLV EITE TNV OVAYKN
Tovg Yo BonBeta gite T 61dbeon ToLG Vo TpooeEpovy pabnpata. H mlatedppa €xel oyedlaotel pe
£UQOOT OTN QIAKOTNTO TPOG KIVNTEG GUOKEVEG Kol OivEL EHOACT) GTNV EUTEPiR YPNONG LEC® EVOG
UNYOVIGHOD KPATHGEMY, OVTIGTOl oS, vrevBvuicemv kot cuykévipwong moviov. To otoyeio g
mayvidonoinong (gamification) eivor gpeovég, kabbg N cvppeToy TV pobntdv emPpafedetor pe
gwovikd credits. [TapdAinia, Topéyoviol GTATIGTIKA GUUUETOYNS, TO OO0 LTOPOLV Vo a&tomofovv

KOl G GTOLYEI0 KOWVMVIKTG TPOocPopag [38].

2.2.5 Tutorpeers

To Tutorpeers givol po cOyypovn TAATEOPUO, peer tutoring mov dMUovPyNOnNKe amd @ortnTég Y
eoumtéc. Emtpénel og kdbe ypriot va dnuiovpyncel Tpo@id, vo opicel tn dwbeciudmtd tov, va
kafopicel yvootikd nedia oto omoia €xel eedikevon, Kol Vo TPOGPEPEL 1| VO AAPEL EKTOOEVTIKY
vrootnpiEn. H mAateoppo evoopaTdvel amAd GOUOTNHO PNVOUATOV Kol 0EOAOYNCE®MY, EVA Ol
ouvedpleg LTopovV va TPUYUATOTO10VVTAL TOG0 online 660 Kot da {dong. [Tapott dev evompoTmdveTon
0€ TOVETIGTNHIOKA TANPOPOPLOKA GLGTAUOTE, VTooTnpilel évo povtéAo mov mpowbel TNy

VTOOPYAVAOGT KOt T1 GLVEPYAGTn EVTOC TG GOTNTIKNG KovoTnTag [39].

2.2.6 OATutor

To OATutor dwpépel amd TIc Tponyodueveg TAatedpuee, Kabmg dev Paciletar oty avOpdmivn

S1adpaon aAAG GTNV TPOGOPLOCTIKT TEXVNTH vonuoovvn (adaptive tutoring). IIpoxetton yo €va, £pyo
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OVOIKTOV KMOKA OV £XEL GYEANOTEL Yo va evompatovetal oc Learning Management Systems (LMS)
KoL Vo TPOoPEPEL EEATOIKEVIEVO TEPIEXOLEVO e PdoT TIS amavTioels Tov xpiotn. H texvoioyia tov
Baciletan o teyvikég machine learning, emitpémovtag 6to cvoTUA va gvTOTilel Ta adbvapa onpeia
oL pafnT Ko va Tpocaplolel T por tev epmtnoemv. H yprion tov OATutor gival eviehdg dmpedv
Kol 1 @rhocoeia Tov T0 KafloTd KatdAAndo yio epeuvntikn a&lomoinon 1 TPOGAPLOYT GE EKTOOELTIKA

wWpvuota [40].
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Kepdiow 30: Teyvoroyiko vrofadpo

3.1 Ewoayoy

H avdamrtuén g epappoyng faciomnke o éva cHVOAO GOYYPOV®V TEXVOLOYLDOV, Ol OTOieS EMAEYONKAVY
He yvopova tn otafepdtnta, TV EMEKTAGILOTNTA Kot TNV €vpeio. LTOGTNPIEN Ao TV TOYKOGHLN
KOWVOTNTO TPOYPAULOTIOTAOV. To TEYVOAOYIKO VITOPabpo drokpivetal o€ Tpio fOCIKE VTOGLGTAHIOTA: TO
backend, to omoio avoAiapuPdvel TNV emMyEPNCIOKN AOYIKT KOl Tr OlEIplon TV SESOUEVAOV" TO
frontend, mov givor vaevBvvo Yoo TV aAANAETiOpaoT e Tov ypnotn” Kot T Pdor dedouévov, oty

01010 OTOONKEVETAL KOl OPYOVAOVETOL 1] TANPOPOPIa TOV SUKIVEITOL 0O KOl TPOG TNV EPAPUOYT.

Kdabe empépovg vrochotnua vAomomdnke pe tn xpnon Kabiepouévoy TeXVOLOYIOV avoryToh KOJIKA,
a&l0ToIOVTAG JOKIUAGHEVEG MEBOdOVE Kol TPOTLTO AVATTLENG. XTIS EVOTNTEG TOL OKOAOLOOVV
TOPOLGIALOVTOL OVOAVTIKG Ol TEYVOAOYIEG OV YPNCIULOTOONKOY Gg KAOE TUAUO TOV GLGTHUOTOG,

KaOdS Kot 01 AOYOL TOV 0ONYNOAV GTNV ETAOYT TOVG.

H vlomoinomn tov backend g epuppoyng Pacictnke otn yYAOGGH TPOYPUUUOTIGHOD Java Kol 6To
mhaicto Spring Boot. Ot teyvoloyieg avtég emedéynoay yio T 6tafepdTnTd TOVS, TNV EVPEIN YPNOT TOLG
ot Propnyovia Kot TNy gukora mov mpoceépovv oty avdntvén RESTul diadictvakdv vanpecidv.

[opoakdto Teptypaeovol ovaALTIKA To BacGTKE YOpaKTNPIOTIKA Kol 0 pOAOG TNG KAOE TeYvoroYiog oTnV

EQPAPHOYT.
3.2 Backend

To backend g epappoyng etvar vevBUVO Yo TNV EMLYEPNOLOKT AOYIKT, TN dtoyElplon TV dedOpEVDV
KoL TNV EELANPETNON TOV UITNUATOV TOV TPOEPYOVTOL OO TOV ¥PNOTN HESH NG dlemapng. H viomoinon
oV Paciotnke o€ éva GOVOAO GUYYPOVOV TEXVOAOYIMV, LE GTOYO TN onpovpyia evog otabepo,
EMEKTAGIUOL KOl 00@oA0Dg ocvotiuotoc. O Poowkog kopudc amoteleital amd T YAOOGW
Tpoypouuatiopov Java kot to mAaicto Spring Boot, eved a&lomomOnkav emumiéov epyaAeia yio TV
gmkovmvia pe tn Pdon dedouévav, T dlayeiplon AcPAAELNG, TNV £YKVPN UETAPOPE OES0UEV®V Kal TN

cvvtnpnon g Pdong.

2TIC VTOEVOTNTEC TTOL AKOAOVOOHV TOPOLGLALOVTOL AVOAVTIKG Ol TEXVOLOYIEC TTOV YPNCLOTOONKAY
o710 backend ¢ epappoyng kot 0 poroc Tov dradpaparifel n kobeuio 6T GUVOAKN APYITEKTOVIKY TOV

GLOTNLOTOG,.

3.2.1 Java

H viomoinon tov backend g epappoync Paciomnke otn YAGGGO TPOYPOUUATIGHOD Java, 1 ool
amotelel pio amd T TALOV d1adedoUEVES, MPIEG Kot oTafEPEG TEYVOLOYIEG GTOV YDPO TNG OVATTLENG

Aoyopikob. Avartoydnie apyikd amd tn Sun Microsystems to 1995 ki, amd to 2010, cuvtnpeitor amd
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v Oracle Corporation [1]. H Java eionyoaye Oegpelddelc évvoleg OmMG 1 OVTIIKEWEVOGTPOUPNC
TPOGEYYIGT, 1| GTATIKY] TUTOTOINGT KOl 1] POPNTOTNTA TOV KMOIKA, LE GKOTO TN dNovpyic acaAdy,

EMOVOYPTCLLOTOWGLUOV KO GLUVINPNCIL®V EPUPUOYDV [2].

"Eva amtd ta mo woyvpd yopaktnpiotikd g Java ivon n) Java Virtual Machine (JVM), n| ool enttpénet
v ektéleon bytecode oe SL0QOPETIKG AEITOVPYLKE GLUGTIUOTO KOl APYLITEKTOVIKES, XWOPIg TNV OvaryKn
EMOVOUETAYADTTIONG. AVTO TO YOPOUKTNPLOTIKO cuvoyiletar gvotoya ot epaocn «Write Once, Run
Anywherey [3]. H JVM mopéyet eniong vrocvotiuate 6nwg garbage collection, memory management

Kol omopovemon vpdtov (threading), to omoio GUVEICPEPOLY GTNY AEIOTIOTIO KOL TV OCPAAELD TV
EQUPLOYDV.

H Java Platform mepthappdvel, ektog amd T YAOGGa, Kot Eva TAovo10 cuvoro APIs kot epyodeiov,
omwg 1o Java Standard Edition (SE) yio yevikn avémtoén epapuoymv, to Java Enterprise Edition (EE)
Y. EQUPUOYEG UEYAANG KATpakag katl To Java Development Kit (JDK) wov mepthapfavel compiler,
debugger ka1 dAAa Pacikd epyodeio. H vroompién amd evpéwg dwadedouéva IDEs 6mwg 1o Intelli)
IDEA «o 10 Eclipse, kafd¢ kot n yprion epyareiov avtopoticpod 6mmg Maven kot Gradle, kabiotovv

v Java 1010itepa Topoy@ytkn Yo opdoeg avamTuéng.

H otafepdtmra, 1 TpoPfreyindtnta TG GUUTEPLPOPAS, 1| EVPEID KOWVOTNTO VITOGTAPIENG KOL 1] GLUVEXNS
eEEMEN NG, Le obyypoveg duvatdtnteg ONMG records, pattern matching, var Kol stream APT,
Vv &Qovv SnPNoEl oTIS Kopueoieg Béoelg Tov To OMUOPIMDY YAMGGOV TPOYPUUUATICUOD

TOYKOG LUMG.

v Topovca Epupuroyn, n Java ypnoomombnke g 1 kdpla yAooca viomoinong tov backend,
KOADTTOVTOG TNV EMYEPNOIOKT AOYIKT, TNV EXEEEPYUGIN TOV ATNUATOV TOV XPNOTOV, TNV EXKOWVOVIO,
pe 1t Pdon 6edouévev Kal TNV OpYAvVOGCT NG EQUPUOYNS oE apbp@th apyltekTovikr. O KMOKOC
dounbnke oe capmg dwaympiopuéva enineda (Controller, Service, Repository), akolovOdvtog Tig apyEc
g xabapng apyrrextovikng (Clean Architecture), dievKoAUVOVTAC £TGL TI GUVTNPNCLOTNTA KOl TN

duvatoTNTO SOKLUADV.

H emhoyn| g Java kpifnke wraitepa katdAAnAN Y10 TOo GuYKEKPLEVO £PYO, KAOBMG TPocépepe otabepd
nepIParrov extéreons, mAnOmpa Swbéopumv PiProbnkdv kol @uoikY| cuvepyacio pe to Spring
owocvotnpa. O cuVdVAGHOG TNG Le To Spring Boot, mov meptypdpetal otnyv endpevn vOTNTa, UVEROAE
OTNV EMTAYLVON TNG OVATTLENG, TNV €AdyloTonoinoT Tov boilerplate kddka Kol TNV evioyvor g

EMEKTACILOTITOG TNG EPOPLLOYTG.

3.2.2 Spring Boot

To Spring Boot gival éva mhaiclo avantoéng mov Paciletol 6T0 okosOLOTHUA TOL Spring Kot £yt
OYEOL00TEL Y10, VO, ATAOTIOLEL T dladikacia onpovpyiag Kot dtayeipiong epapuoymv Java. Iapéxet Eva

oVVoLo gpyaieiov, Tpokabopio puévav pubuicewv (opinionated defaults) kot unyaviep®v oLTOLOTNG
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SO PP®ONG, TOV ETTPETOVLY TNV TAYEID VAOTOIN G AEITOVPYIKDOV EQAPLOYDOV LE EAAYLOTN OVAYKT| V10!

YEPOKIVITN TOPAUETPOTOINGT).

"Eva amd ta kopra yopaktnpiotikd tov Spring Boot givat n avtdpon dStapdppmon (auto-configuration),
LEG® NG omoiag To TAaiclo UTopEl va EVEPYOTOLEL 1) VO TAPAUETPOTOLEL AvTOLATO beans Kot puOuicelc,
Bacwopévo otic eEaptnoetg mov Exovv MNAwbel oto £pyo kot 6Tig TYWEG TV apyeiov pubuicewv [4]. [a
TOPASELY A, OV EVIOTIOTEL GUVOEST LE Bdon dedopévav kot mapovoia tov Spring Data JPA, to Spring
Boot dnuiovpyel avtdpato Ta anapaitnto components yio tpdcPaon Kot extkovavio, pe T fdon. Avty
N OCULUTEPIPOPA HEUWDVEL OPOCTIKG TOV Omortovpevo boilerplate K®OKO Kot SEVKOADVEL TOLG

TPOYPOUUATIOTEG GTO VO EMKEVTP®OOVV 6T AOYIKN TNG EQUPLOYNS.

Emumdéov, to Spring Boot mpocpépel EVEOUATOUEVOLS SUKOUICTEG EQAPUOYDY, OTtmg Tov Tomcat,
EMTPEMOVTIOC TNV EKTEAEGN TNG EQPUPUOYNG OC GLTOVOUNG MOVAdAS, Ypic avdykn Yo eE0TEPKO
application server [5]. Avt) 1 dvvatotnta Kabiotd o Spring Boot bavikd epyaieio yio v avamtuén
UIKPODTINPECIDV, apov kdbe vanpecio pmopel va exteAeitar avtdvopa, pe okd tng web server,

endpoints kot pvOuices.

Inuovtikd mAsovékTnue Tov Spring Boot gival emiong to yeyovog 0Tl EVE®OUATOVEL TANPOC OO TOL
Baocwd vmoocvotiuoata tov Spring (6nwg Spring Security, Spring Data, Spring MVC «.4.), ko
TpoopEpel “starters” — moakéTa £TolU@V e&apToE®V OV emiTohvovy T pvBuion vémv modules. H
omapén tov Spring Boot CLI emutpénel v ektéheon amidv €QOPUOYOV amd TN YPOUUUY EVIOADV,

EVIGYDOVTOG TNV TOPAYDYIKOTNTO Kol LELDVOVTAS TOV YPOVOo apykomoinong [32].

2V mapovso pappoyn, to Spring Boot ypnoonominke wg Ogpérto ya v vioroinon RESTful
VTNPECLOV, TNV EVOOUATOON pe TN Pdaon dedopévav péow Spring Data JPA, kot ) dayeipion g
acpaieag pe xpnon Spring Security. H dour| tg epappoyng Poaciotnke oe apfpwti apyltekTovIKT
(Controller, Service, Repository), pe capn Swyopiopd evbovav. H duvvatdémto evoopdtoong
gpyodeiov 6nmg to Flyway yio  diayeipion petavactevcemy Kot Tov Actuator yio TopakoAiovdnon
NG EPAPUOYNG GE TPUAYUATIKO ¥pOvo, Kabiotd to Spring Boot éva mAnpeg epyaleio yio oOyypoveg web

EQUPLOYEC.

H emloyn tov Spring Boot anédeiée tn ypnoIdTNTad TE 1000 GE EMIMESO EVKOALNG OGO KOl GE EMIMEDO
EMEKTAGILOTNTOG, EMLTPETOVTOG TV TAXOTATN AvATTLEN, TNV EVKOAIN GLVTHPNONG KAl TNV ATPOGKOTTN

ouvepyacio HeTa&D ETUEPOVS TEXVOLOYIKMY EMTEOWMVY TNG EQUPUOYNC.

3.2.2.1 Spring Boot Mail Starter

IMa v amootoAr] email evtdc g epappoyng, agloromdnie to Spring Boot Mail Starter, pia eEdptnon
oV TPOoPEPEL Apeon dlacvvdeon pe SMTP servers kot amhd API yua tnv arootod HTML 1 plain text

10
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pnvopdtov. Xpnoyonombnke koping yio Aertovpyieg mov oyetifovial He TV EnOVIPOPE KmOUKO

mpocPaong (password reset) Kot Tnv emtkov@vio pe Tov xpnotn pécw email.

H evoopdtoon tov éywve pe Bacikég puBuicelg otov application.yml, evd 1 yprion tov API tov Spring
EMETPEYE TNV EVKOAN ONUOLPYID KOU OMOGTOAN TPOCOTOMOMUEVOV email, evioyvoviag 1
YPMNOTIKOTNTA KOt TN AgttovpykdtnTa TG epappoyns. H xpion tov cuvéPaie otnv vAomoinomn pog mo
0AOKANPOUEVNC eumelplag YpNOTT, EWOIKA GE TEPITTOCELS OTOV amatteital emPePainon 1 evnuépmon

HEG® NAEKTPOVIKNG oAANAoYpagiag [33].

3.2.3 Spring Data JPA

To Spring Data JPA eivar éva vmocOvoAlo TovL olkocvothpatog Spring Data mov ctoygbel oty
amhozoinon g TpocPacng o€ oyectakéc Paoeig dedouévav péom tov Java Persistence API (JPA).
Amoterel éva eminedo apaipeong mave amd tov JPA provider (6mwg to Hibernate), emtpénovtag v
viomoinon arobetnpimv (repositories) pe erdyioto 1 kaBolov boilerplate kddika. Avtd emiTvyydveTon
pécm g xpnong mpokabopicpévov pefddmv Kot TG avtouatng dnuovpyiag epoTnratoy PAceL TNG

ovopatoroyiog tov pefodwv [6].

‘Eva and 1o facikd yapakmpiotikd tov Spring Data JPA etvoi ) Suvatotnta dnpovpyiog epotnpdtov
pe Paon ta ovopata tov pebddov. o mapddetypa, o péBodog pe o6voua findByUsername Oa
petatpoanel avutopata og éva katdAinio SQL gpdmuo mov avalntd eyypoeés pe Pdaon to medio
username. Avtd PEWOVEL GNUOVTIKA TNV avAyKn Yo Ypoen yewpokivitav SQL epotnudtaov kot evicyvet

TNV TOPAYOYIKOTNTO TOV TPOYPAUUATIOT [7].

EmnmAéov, 10 Spring Data JPA vmootnpiler t yxprion g avatomofEnong epotHiTOv PHECH TOV
annotation @Query, €MTPENOVTAG TNV EKTEAEON 7O GOVOET®V 1 EWOIKAOV EPOTNUATOV OTOV 1|
ovopoTtoAoyio TV puebddwv oev emapkel. Avto mapéyel eveléio oty vAoToinoT ¢ TpodcPacng oTa

dedopéva, SoTNPOVTIS TOPUAANAL TV KaBapOTNTO KoL TNV AVOyVOCIUOTN T TOV KOSk, [8].

Yy mopovca pappoyn, to Spring Data JPA ypnouomomOnke yio tnv vAomoinon Tov Emmédov
TPOcPacnc 6T 6ES0UEVE, ETTPETOVTAG TNV EDKOAN SLOYEIPIOT) TOV OVIOTHTMV KOl TOV GYEGEDV TOVG,

KaOOC Kot TV EKTELEGT] GOVOET®V EPMTNUATOV UE OTAD KL KATOVONTO TPOTO.

3.2.4 Spring Security ko1 JWT

H aocpdreln g epoppoyng vAomombnke péow tng evooudtwong tov Spring Security pe tnv
teyvoroyia JSON Web Tokens (JWT), mpoopépoviag €va cOYYpPOVO Kol OTOSOTIKO HOVTIELO
avBevtikomoinong kot e&ovclodotnong yio RESTful APIs.
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To Spring Security amotehel pia amd Tig Mo Sadedopéveg Kol KadepmuUEveg ADCELS YioL TNV ACPAAELL
gpopuoyadv Java, mapéyovtag pnyavicpovs avbevikonoinone, £0Vc1000TNONG Kol TPOGTAGING ATTd
Kowéc embéoels. Evoopatdverar ayoya pe to Spring Boot kot vrootnpilel dibpopec otpatnyikés

acpdrelag, cupmepthapfavopévng g xpnons JWT ya stateless authentication [9].

Ta JWT etvar avtoteln) tokens mov mepiéyovv mANpopopieg ypMoTn Kot LTOYPAPOVIOL YNOLoKE,
eMTPENOVTOG TNV enainfevon G avBevTikdTNTOg Kot TNG aKEPULOTNTOG TOV OEOOUEVOV Y®PIG TNV
avaykn amofnkevong KaTaoTooNG 6ToV dlokoot]. Amotelovvtot amod tpio puépn (header, payload kon
signature) Kot Yp1oILOTOI0VVTOL EVPEMS YO TNV VAOTOINoN ovbevtikomoinong kot é£0v610806TNoNG G

ovyypovec web epappoyéc [10].

2NV TOpoveH EPAPLOYN, 1 dladikacio avbeviikonoinong Aettovpyel og eENG: 0 xpnoTng voPfdAiel Ta
SMeTEVTNPLE TOL, KOl AV 1) €i6000¢ glvar emttuyng, Onovpyeitar Eva JWT mov emotpépetol atov
client. £t ovvéyela, o ypniotng mepthauPavel to token oe kdbe aitmuo péco tov HTTP header
"Authorization". To Spring Security exaAndgvel v eyxvpodTnTa ToL token Kot 0modidel To KatdAANAa

dwkanmpata TpdcPacng otov ypnotn [11].

H ypnon tov Spring Security ce cvvovacud pe JWT wpocpépel €vo acQUAEG, ETEKTACLUO Ko

ave&aptnto and cvvedpieg povréro awbeviucomoinong, Waviko yu ovyypoveg RESTTul epappoyés.

3.2.5 IMpoypappatictikd potifpa kon Vavr

H epappoyn a&lonoiel e opiopéva onpeia TeXVIKEG TOL AELTOVPYIKOV TPOYPOUpaTIopoV (functional
programming), TPOKEWEVOL va BeATIwbel | caPnveLn, 1| EKPPOCTIKOTNTA Kot 1) S0P TOV PODV
tov backend. O Aertovpykdc TPOYPAUUATIOUOG AMOTEAEL EVOL TOPOUSELYHATIKO TPOYPAULOTIOTIKO
povtéro mov Paciletor otn ypnon kabapdv cuVaPTHGE®Y, TNV amovcia Tapevepyelmv (side effects)
KoL T (PN oT AUETAPANT®V Sopmv dedouévav [12]. Av korn Java givat kotd fAor avTiKEUEVOGTPAPTS
YA®OGA, 0md TNV £€k000 8 Kot ueTd virootnpilel Pacikd oTorygio AEITOVPYIKOD TPOYPUUUATIGLOD, OTTMS

lambda expressions ka1 streams.

I va evioyvbel Tepattép avT 1 TPOGEYYIGT, GTNV EQOPLOYN PN OoILoToOnKke n PifAodnkn Vavr.
H Vavr mpoogépet o oelpd amd Ae1Toupylkés Oo0pés OE00UEVOV KOl GUVUPTIGELS VYNAGTEPNS
TaEng, o1 omoieg emexteivouy TN YA®Gooa Java e YopaKTNPLOTIKA TOV CUVOVTIMOVTOL GE YADGGES OTWG
Scala i Haskell. Evdeictikd, n fipriodnin neptrapfavel tomovg dnwc Option (Yo ac@ain diaygipion
null tipav), Try (yio Swyxeipion eEapéoemv ywpic ypnon try-catch), Either (yio emiotpo@r] moAAaTAGY

mBovav arotelecpdtov) kot Tuple (Yo opadomoinon dedopévav) [13].

H Vavr ypnoomombnke oe mepmtdoelg 6mov Kpidnke oKOTLO Vo EPOPHOGTOVV AEITOVPYIKE HoTiPa:
OT®G GTIV ACPOAT ETIGTPOPT] OTOTEAEGUAT®V, GTNV Kabapr) Slayeipion GCRUAUATOV KOl GTNV OTOQVYT|

TAEOVAOUOD A0YIKNG eAéyyov. H evoopdtmon g mpocépepe guoviyvooto kol mo "mpoPAéyyio”
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KOOKO, YOPIG VoL SLOTAPACTEL TOV OVTIKELLEVOSTPOPT] YUPAKTIPO TNE EPOUPLOYNG, AAAE AEITOVPYDOVTOG

copumAnpopatikd [14].

H emloyn avtig g mpocéyylong avrikatontpilel T oOyypovn Tdon yi cOvOES Ol0POPETIKMV
TPOYPOUUUATICTIKOV TOPASEIYUATOV HEGA OTNV 1010 EPOUPUOYT, LE GKOTO TNV KOADTEPT TPOGUPLOYN

TV gpyareimv ot pOom Tov ekdoToTe TPOPALOTOC.

3.2.6 Project Lombok

H BipAio6nkn Lombok ypnoiponomdnke yio tnv auTOUOT TOPUY®OYT EXAVOAAUPBOVOUEVOL KOOIKA GE
KAdoelg Tov backend, o0mwg getters, setters, constructors, equals, hashCode kot toString pebddove. Méow
g xpnong annotations, émwg @Getter, @Setter, @NoArgsConstructor, @AllArgsConstructor kot
@Builder, emtevybnke peioon tov boilerplate koo kot gvioyvon g kabapoTNTOC KO

OVaYVOGILOTNTAG TOV ovToTHTOV [15].

H Lombok evoouatdvetor otn ¢aomn g LETAYADTTIONG Kot dev ennpedlel Tov mapayduevo bytecode,
y€YOVOG ov TNV kafiotd drapavi Tpog to mepPdilov extédeons. H yprion g ocuvéPaie waitepa otnv
€VUKOAOTEPY] CLVTIPNON TOL KMOIKO KOl GTNV OTOPLYN COOAUATOV TOV UTOPEL VO TPOKVYOLV Ao

YEWPOKIVIITN VAOTOINGT emavaiapufavopeveoy nebodwv.

3.2.7 Hypersistence Utils

To Hypersistence Utils etvon po BipAiofnkn ovorytold kddtko Tov eXEKTEIVEL TN AEITOVPYIKOTNTA TOV
Hibernate, tpoc@épovtag epyoteia yuo advanced teyvikég dnwg DTO projections, dynamic fetching,
pagination, soft deletes ko attribute converters [16]. Av Kot dev 0mOTEAECE KEVTIPIKO GTOXEID TNg
QPYITEKTOVIKNG TNG EQAPUOYNG, YPTCLLOTOONKE EMAEKTIKA GE TEPITTOCEL OTOV 01 SVVUTOTNTES TNG

JPA ftav meploptoTiKéc.

H evoopdtoon tov mapeiye AGEIC yopIic TNV avaykn yio yewpokivnmy eyypaen moAvmiokwov SQL
queries, PeAtidvovtog €Tcl TN cvuvinpnowwotTe. TOL persistence layer. Xpnoyomoonke, Yo
TapAdELY IO, Y10, pagination e custom queries wov dgV UTOPOLGAV Vo, KaAveBovv uoévo amd to Spring

Data JPA.

3.2.8 Flyway

INa ™ dwyeipion Tov petaformv oto oynua g Pdong dedopévav ypnoyomombnke 1o gpyaieio
Flyway, éva ehagpd kot evéiikto chotnua dtoyeipiong petavacteoeny Bdoswyv (database migrations).
To Flyway emutpéner v éheyyouevn e&€Mén g Pdong dedopévav pésa amod versioned SQL scripts 1

Java classes, ta omoio ektelovvTol e TPOPAEYILO TPOTO KATE TV €KKivoT TG papproyng [34].
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H Aertovpyia tov Paciletar oty mapakorodbnon g Katdotaong g Paong Héocw evdg EcmTEPLKOD
nivaxo (flyway schema history), dnov kataypdeovrtal ta ektedespéva scripts. 'Etot dtacpoliletor 6T
KkéBe migration epappoleral pio Kot pOvVo Qopa Kol PEe GMOTH GEPE. LTV TOPOVGA EPAPLOYT, TO
Flyway ypnowonomnke yia tn dnuovpyio Kot 6tadlokn TpPOTOnoincn TvaK®Y 0TS user, course,
enrollment, S10TnPAOVTOG TOVTOYPOVA T GLVETELN LETOED SLAPOPETIKAOV TEPIBAALOVTOV avATTLENG Kot

TOPAYOYNS.

H evooudtoon tov €yive péow g e&dptong flyway-core oto apyeio pom.xml kot puOpiotnke pécm
Tov apyeiov application.yml, pe optopud tv credentials kot Tov path Twv migration scripts. To Flyway
Tpoopépel emiong duvatdmreg o rollback, repeatable migrations kot kabapicpd g Pdong, ov Kot

OoTNV TOPOVGA EPYNCia £yve ¥prion wovo tov Pactk®v versioned scripts.

H yxpnion tov Flyway cuvéBaie oty avtopatonoinon tov oAlaydv e PAcng 0edouévey Kat evioyvuoe
TN ovvePYaTIKN avamtuén, eacpaiiloviag 0Tl 6A0L Ol TPOYPUUUOTIOTEG epYdlovTal v oTnV o1

£K600T) TOV GYNUOTOG TNG PAONC, LELMVOVTAG GUAVTIKA To AAON Kot TIG AGVVETELEC.

3.3 Frontend

3.3.1 Ewoayoym

To frontend tng epappoyng avoartoydnke Pe oTOYO VO TPOGPEPEL L0 GUYYPOVT], YPYOPT KOl PIAIKY
TPog Tov xpnotn euneipio. H diemapn ypiomn anotedel tov KOPL0 VA0 EMKOVOVINS AVAIESH GTOV
TEAIKO YPNOTN KO TO GVOTNUA, KAl Yio TOV AGY0 anTov d00nKe 101aitepn Eupacn oty gpyovopia, tTnv

AVTOTOKPLOT| KOl T1 GO TOPOVGINGT TG TANPOPOPiag.

INo v vAomoinon tov frontend emAéyOnke to Angular, éva TAnpeg framework mov avorTdGGETOL KOt
vrootmpiletor amo t Google. To Angular Tpoc@EpEL pia 1GYVPT SOUN Y10 TV KOTUOKELT SUVOUKOV,
modular ka1 emektdowmv web gpappoydv povig cedidog (Single Page Applications — SPAs).
Yuvovalel  ypnon g yAwocag TypeScript, vrootipién yia reactive mpoypapupuatiopd, 160146TaT
emkowvovia dedopévov (two-way data binding), kebmg kot €va 1oyvpd GOGTNUE SPOUOAOYNONG

(routing) ko dtoyEiPLoTg KOTAGTAGTC.

H emoyn tov Angular Baciotnke oty TAnpotTa T0V ¢ framework, otnv gupeia Tekunpinon Kot
OTNV VTOCTAPIEN TOL TPOCPEPEL YO COPYLTEKTOVIKN component-based, 1 omoia gvioydel nv
EMOVOPNOLOTTOINGT KOl TN SLVINPNGOTNTO Tov KMdwKo. Ot Pacikég SEmapég TG EQOUPLOYNS
vAOTOMONKAY MG ETAVOYPNCLULOTOGILe. components, vd 1 dayglpion ¢ KoTdoTaons, Towv forms

Kol TV routes opyovaonke pe Tpomo mov eEVINPETEL TN AOYIKY KO T POT| TNG EPOPLOYNS.
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3.3.2 JavaScript/TypeScript

To frontend tng epapuoyng viomombnke pe yprion g JavaScript kot g TypeScript, dVo ctevd
GUVOEDEUEVOV TEYVOAOYIDV TTOV ATOTELOVV TOV TLPTVA TNG GLYYPOVNG avamTuéEng web epappoymv. H
JavaScript givatl ) KOpla YAOGGO TPOYPOUUATICUOD TOV 16T0V, evd 1 TypeScript gival pio veepoivoro

TG OV EIGAYEL EXTAEOV YOPOUKTNPLOTIKA OTOC GTUTIKY TVTOTOINGT, kKaBapéc KAdoelg kot interfaces.

H JavaScript eivoar o Svvouikn kot €véMktn YA®coo, 1M omoio vmootnpilel TOAAUTAG
TPOYPOULATIOTIKA TOPOOELYLATO — OVTIKEYLEVOOTPOQT), AETOVPYIKA KOl EMOVOYPTCLLOTOMGLLLAL.
XPNOILOTOIEITAL EKTEVMDG YL TNV OVATTLUEN S100PUCTIKAOV SEMAPOV KOl TPOCPEPEL TN dVVATOTNTA
dnuovpyiog EPapUOYDV TOV AELTOVPYOVV OTTELDELNG GTOV PUALOUETPNTN TOV ¥PNOTN, YOPIC TNV avayKN

EMKOVOVING [LE TOV Sl0KOUOTN Yia KGO evépyeta [17].

H TypeScript dnuovpyndnke amd ™ Microsoft kot emexteivel T JavaScript pe dvvatdtTeg ONMOC
oTaTIKG Kobopiopévol TOTOl UETAPANTOV, OCQUAESTEPN OlElploN CEUAUATOV Kol KOADTEPT
vrootnpign epyodeiov (IDEs, editors). Evioyvet Tov mpoypopilatiot 6TV Katavonon Kot Ty Ipoinym
COUAUATOV g PeYOADTEPNG KAILOKOG EQUPLOYES, SIEVKOAVVOVTOG T1 GLVTIPNON Kot TNV avaPfadpion

ToL KOdwo, [18].

H ypnion g TypeScript tav Wweitepa ETOPEANG TNV TOPOVCH EPAPLOYN, KAODG EVOOUATMOVETOL
mpwg pe to Angular ko emupémel v avamntuEn modular, emEKTAGIU®V KOl TLUTOTOMUEVOV
components. [TapdAinio, emtpénel tov capn Say®popd petald THNWOV, HOVIEA®V Oed0UEVMV Kot

Aertovpyudv Tov UL

O ouvdvacpds TV dVO TEXVOLOYLDY 031 YNOE GE VA 1oYLPO Kot 0E0TIGTO TEPIPAALOV avamTLENC, OOV
n JavaScript moapéxer ™ Pdaon, eved n TypeScript mpocpépsl T0 amoutovpevo eminedo dopng Kot

otafepdtnTag Yo TNV VAOTOINGT Hog cOYYPOVIG, OLOPUCTIKNG EUTELPING XPAOT.

3.3.3 Angular

To Angular givar éva oOyypovo, TANP®S EOTAMGUEVO TANIGIO GVATTUENG SLUOIKTVOK®DY EQUPUOYDV
povng oceAidag (Single Page Applications — SPAs), 10 0moio avarntdocetol Kot vrootnpiletol amd
Google. Eivor ypouuévo oe TypeScript kot Tpoc@épel Eva 0AOKANPOUEVO GUVOLO €pYaieinv Kot

AETOVPYIOV Vi TN SNUIoVPYio SOUNUEV®V, ETEKTACIL®Y Kol VYNANS arddoong epapuoymy [19].

‘Eva a6 ta facikd yopoaktnpiotikd tov Angular eivor 1 apyttektoviky facicpévn ce components,
GULLPMOVE, LLE TNV 0010 1] EQAPUOYT OOUEITAL (G GVVOAD ETAVOYPNCUYLOTOMCIU®V, CUTOVOU®Y LOVAS®V.
Kdabe component mepiappdaver tov dikd tov kKmdke, HTML mpoétumo Kot oTuA, gvioybovtog T

GOQNVELD, TNV EXEKTAGILOTNTA KAl T1 cuvTpnouoTnTa tov frontend [22].

To cvotuo dpoporoynong (Angular Router) emtpénet ) petdfoon petald SlapopeTIKOV Views ympic

avavEé®oT NG oeAldag. Yrmootnpilel Suvakd routes e mapapuéTpovs, dpoporoynon o modules pécw
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lazy loading, kabmg kot epovpods mpdcPacne (Route Guards) ywo. Tov mepopiopud mpocfoong oe
gvaioOnteg oelidec. v mopovca epappoyn epapudotray guards ®ote pn ovbevtucomotnuévor

yxpNoTeS va uny £xovv mpdcPacn oe mpoctatevpéva routes [20].

H emxowwovia petad components vAomomOnke pécm tov punyoviocudv @input() ko @Output() yo
parent-child oyéoelg, evd 7y oavtodloyn Oedopévev  petaEy  aveEdptnTov  components
ypnowonomnkay Kowvég vanpeciec. H mpocéyyion avt] mpocoépel capn daympiopnd pormv kol

BonBd otn dratrpnon kabapng apyLITEKTOVIKNG.

INo ™ dwyeipion eopumv, a&tomombnke 1o cuotnua Reactive Forms, to omoio Baciletal ot ypnon
g FormBuilder kot tov FormGroup | FormControl. Mg avtd tov TpOm0, VAOTOONKAV SUVOLIKES
0opuec pe evoouatopuévo validation, vymiod Babud eréyyov kot duvatdtnta testability, kabiotdvTog

TIG POPLEG IO EVEMKTEG Kol otabepég [21].

Téhog, N avartuén vrootpiydnke oe peydro Pabud amd to Angular CLI, éva gpyoieio ypopung
EVIOAMV IOV S1EVKOAVVEL T dNUIOVPYia OpYEI®V, TNV KOTAGKEVT Kot T SoKIun g epopuroyng. To CLI
emuTpENEL TNV avtopatn onuovpyion modules, components, services Kot GAA®V GTOEI®V,

axolovOmvtag TIc BéATIOTEC TPOKTIKEG TOV framework [23].

H emthoyn tov Angular €yive pe Bdon tn otabepdtntd Tov, T 6TEVH TOV GUVOEST Le T TypeScript, )
HEYOAN KOWOTNTA VIOGTAPIENG KOl TNV TANPOTNTO TOV EPYOAEI®V TOL Tapéyel, KaboTdVTag TO

KATOAANAO Y10 EQOPLOYES LE OMALTIOELS GE QOUN KOl EMEKTAGILOTNTO.

3.3.4 RxJS ko Avtidpaotikog [Ipoypappaticpog

To RxJS (Reactive Extensions for JavaScript) etvon pa Bipiiofrixkn mov vrootpilet tov avtidpaoctikd
TPOYPOUUATIONO LES® TNG P ons Observables, emttpémovtag tn ovvBeon achyypovev Kot PacioLEVOY
G€ YEYOVOTO TPOYPUUUATOV HE Evav ONAMTIKO TpOTO . XT0 TTAGICIO NG €QOpUOYng pag, to RxJS
YPNOILOTOONKE EKTEVAOC Yo TN dwoyeipion acvyypovev pomv dedopévav, énwg arthuate HTTP,

AAANAETIOPACELS XPNOTOV Ko EMKOV®Via peta&h components.

Baokn évvola tov RxJS givai to Observable, to omoio avtimpoocmnevet pio. por} 0e30UEVOV TOV UITOPEL
VO EKTEUTEL TOMOATAEC TIWEG UE TNV TAP0odo Tov ypdvov. Ot Observers eyypdpovial € ovtd To
Observables yia va AapPdvovy €100TOMGCELS OTAV VIAPYOLY VEEG TIMEC, GOOAUOTO T OTOV
olokAnpavetar 1 pon. H ovvdeon upeta&h Observable kor Observer emttuyydvetoar HEC®O TOL

Subscription, 10 omoio pmwopel vo axvpwbei yio vo otopathost | mapokoiovdnen g pong .RxJS

To RxJS mapéyet éva mhovolo cvhvoro Operators, 6nmg map, filter, merge, switchMap, debounceTime,
OV EMUTPETOVY TOV UETACYNUOTIOUO, TO PILTPAPIGHO KOl TOV GUVOLOCUO pomv OeSOUEVOV LE Evav
kaBapd Kot NAoTkd TpoOmo. Avtoi ol operators eivor kpioyot ywo v emeepyacio cvuvletwv

AGVYYPOVAOV PODV SESOUEVOV KOL TNV amo@Lyn TG Aeyouevng "callback hell" .RxJS
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Texvoloyud voPadpo

v gpapuoyn pog, o RxJS ypnoyomombnke yio:

Awyeipon ovtnudrov HTTP pe yprion tov HttpClient, 6mov to amoteAéopata eneepydaloviol pEcm

operators 6mw¢ map Ko catchError.

Avtipetdmion aAAnAemdpdoemv ypnotav, o0mmg clicks kot minktpoioynoels, pe yprion tov fromEvent

KoL €pappoyn operators 6mwg debounceTime yio TNV awo@uLyYN TEPITTOV OTNUATOV.

Emwowmvia peta&d components pécw Subjects, Onwg 1o BehaviorSubject, mov emttpénet v amocToAn

KoL Ay OEQOUEV@V GE TPAYUATIKO XPOVO UETAED SOPOPETIKMY TUNUATOV TNG EPAPUOYTC.

H yprion tov RxJS evicyvoe v enextacitdtnta Kot T GUVTNPNCILOTNTO TG EPUPLOYNGS, EMTPETOVTOG

pio o Kabaprn Kol opyoveugvT Sloyelpion TV achyypoveY pody E00UEVMV.

3.4 Bdosic Agdopévav

H amobnjkevon, n avalnnon Kot 1 GLGYETION TOV 0E00UEVMVY TNG EPUPLOYNG TPOYUATOTOLOVVTAL LECH
mg ypNoNS oxeclokng Pacng oedopuévov. o v vAomoinon Tov cvoTUOTOG emAEYOnKe 1
PostgreSQL, éva 1oyvpd kot véAMKTo cOoTNUO dloyeiplong oyeclok®dv Pdcewv dedopéEVEV avoryTon
kddwa. H emioyn Poacicmmke oty afomotic g, v mAnpOTNTA SLVOTOTNTOV TNG Kol TN

oupuPaTOTNTA NG LE TO 0WKoGVoTNHA ToV Spring Boot.

H Bdon dedopévov amoterel 1o Bepéhio g epoppoyns, Kabmdg oe avtiv amodnikeboviol ypnoTeg,
pobnpato, oyécels eYypaemv, Kafmg Kat ototyeio chvdeong Kot porwv. H dtacivdeon tov backend pe
) Baomn viomoteiton pécw tov Spring Data JPA, evd n dopn g Pdong opyovabnke pe yvopovo

Beltiotomoinomn g amddooNG Kal TG GUVTNPNGIUOTNTOC.

3.4.1 PostgreSQL

H PostgreSQL eivar éva e&ghyuévo ovotnua drayeiptong oyeciakdv Pdoeswv dedopévov (RDBMS)
AVOIKTOV KMOIKA, TO 07010 avamTdooeTal evepyd omd T dekaetioo Tov 1990. Ymootpilel o mpdTLTO
SQL, evd drabétel mAnpn coppdpemon pe tig apyég tov ACID kot ypnowonotel to poviélo Multi-
Version Concurrency Control (MVCC) yio. amoTeEAECUATIKY SLOYEIPIOT TOVTOYPOVOV OUTNUAT®V KOl

amouyn amokAisioumv (deadlocks) [29].

H PostgreSQL nmpoc@épet pio, TAN0dpa TponyUEVOY YOPOKTNPIOTIKOY TOL TNV KOOIGTOUV KOTAAANAN
Yo €POPUOYEG HE aVENUEVEG amalTNoElS. YTootnpilel ouvOeTong TOmOVG dedouévmv, Onmwc ARRAY,
JSON, UUID, Aettovpyieg yio JSONB indexing, xafd¢ kot stored procedures, triggers Kot mponyuéva
indexes (m.y. GIN, GiST). Xmnv gpappoyn ypnoporomOnkav UUIDs w¢ primary keys yio peyoaidtepn
acParelo Kot ave&aptnoio omd TNV 0mTEPIKN aENCT TAVTOTHTOV, KaB®dG Kol povadikd indexes yio

TNV OTOTPOTH SIMAATLTIOV EYYPOUPOV G TIVOKES OTMG user Kol enrollment [30].
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Kepdiaio 3

H emidoyn ¢ PostgreSQL Baciotnke oty a&lomiotio tng, TNV 10YLVP1N KOWOTNTA VTOGTHPIENG KOl TV
Gp1oTN EVOMUATOOT] TNG LE TEYVOAOYiES TOV olkocvoTiuaTog Spring Boot, 6mwg to Spring Data JPA. H
Staovvdeon pe v epappoyn £yve péow tov PostgreSQL JDBC driver, evd ot aAlayéc 6T Sopn TG
Baong (m.y. onpovpyia mvakwv, TpocOnkn nedimv) dayepiotnkay pe to epyaieio Flyway, 1o omolo
EMTPEMEL EAEYYOUEVEG LETAVOCTEVGELS Kot StooPoAilel cuvéneln petaly meptBdAlovtog avamtuéng kot

mopayoyns [31].

H PostgreSQL ocvvéBole xabopiotikd oty €0pvbun Aertovpyio. tov backend, xabhg mpocépepe
oTafepdTNTA, EMEKTAGIUOTNTO KOl GUEST) VTOCTAPIEN TOV UTUITCEDV TG EPAPUOYNS GE 0,TL apopd

v amobnkevon, v avalftnon Kot T GLEYETIoN JEG0UEVOV.
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Kepaharo 40:  Avamtoén g E@appoyng

4.1 Ewoayoym

Apov avorodnkav 1o Beopntikd vmoPabpo, ot veroTaueveg ADGELS KOl Ol TEYVOAOYIEG TOL
a&lomomOnKav, 610 TapodV KEGAANLO TAPOLGLALETAL 1) TPAKTIKY VAOTOINGT TG EPapLoync. Ewdwotepa,
yivetor TANpNg TEPTYPOP TOL TPOTOV LE TOV OTOI0 EVOMUOTOONKOV Ol AEITOVPYIKEG AMUITNGELS TOV
TPOEKLYAV OO TNV avAAvoT| ypnotov (user stories), Kofmg Kot TV Pacik®v SETAPOV Kol GEVOPI®mV

YAPNONG TOV SLOUOPPDOVOVY TIV EUTEPIN TOL TEAIKOV YPNOTI.

H epoppoyn €xel oyediaotel dOTE Vo givol amhn, AEITOVPYIKH KOl OTOTEAEGUOTIKY. AEV GTOYEVEL VO
VTOKOTAGTAGEL TNV EKTOOELTIKT Oladkaoia, OAAG Vo Tr CUUAANPOGCEL, AEITOVPYDVTAG OC UEGO
SooVLVOEGC POITNTMV [E GKOTO TNV ovToAiayn yvaoong. H mhatedpua emttpénetl ) dnuovpyio Kot
onuocicvon pabNUaTOY, TV EYYPOON/ATEYYPAPT GUUUETEXOVTIOV, KAOMC Kol TNV OTOGTOAN
€100mMOMGCEOV Yo onuovtikég evépyeleg. OAeg ot Agrtovpyieg viomombnkav pe cefocud oty

€UYPNOTIC, TNV ACPAAELN KO TNV EMEKTASILOTITO TOL GUGTILLOTOC,

2115 EMOUEVEG EVOTNTES, TaPOoVCLALovTal 01 factké Aettovpyieg Tov cuatiuatog péca and User Stories,
TEKUNPUDVOVTOL Ol OTOLTHGELS, TEPLYPAPOVTOL TAL CEVAPLA XPT|ONG KAl ovaADOVTOL PACUKEG TTUYES TNG
vAoTOINoNG, TOCO Ao TNV TAELPA TOL YPNGTN OGO KoL Amd TNV TAEVPA TOL TPOYPAUpOTIOTH. O 6TOYOG
glval 1 GLVOAIKY] OTOTOTOON TOV TPOTOL [LE TOV OTOI0 TO GUGTNUO KOADTTEL TIG OVAYKES Y10 TIG OTOIES

OYEOIAOTNKE.

4.2 User Stories kor Agttovpyikég ATontioelg

H opOn kataypoaen kot avaivorn ToV ovayK®V ToL TEAMKOD YpNoTH OTOTEAEL KPioIwo 6Tdd10 GToV
OYEOIOGUO KADE TANPOPOPIOKOD GLGTHUNATOC. LTV TEPITTOOT TNG TAPOVGUG EPAPUOYNC, Ol YPTOTES
glvar pormtég mov emiBopodv gite va mapéyovv eite vo AGPOLV EKTALOEVTIKY] VTOGTNPIEN OE
TOVETIOTNUIOKG podnuato. Agdopévon 4Tl TPOKELTAL Y10, Evay €Vioio pOAO XpNoTn HE 000 Pacikég
1010TNTEC (MUIOVPYOC N cvupeTéy®v o pabnua), n mpocéyyion twv User Stories emétpeye v
KOTOYPOPT TOV ATOLTGE®Y GE PLGIKT YADOOGCO, EGTIALOVTOC OTIC TPAYLOTIKES OVOYKES KOl EVEPYELEG

7oV eMBVHOVV VO, EKTEAEGOVV 01 POLTNTEG LECO, GTIV EQUPLLOYT.

H ypnon User Stories ivar evpéwmg dodedopuévn ot puebodoroyia Agile kot emrpénel ) ypryopn
ATOTUTIMGCT] AEITOVPYIKOV OVOYKADV, TPV OKOUO EEKIVICEL 1| GACT TNG VAOTOINGNG. TNV TOpovsGa
gpyooia, To 6EVAPLO TOV aKoAO0VOODY amoTéAecay Tov 00Ny Yo TN dnpovpyic TV SIETAPOV ¥PNOTN,

twv backend endpoints, aAAd Kot TG GUVOAIKNG POTG TOL GLGTHLLOTOG,
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Kepdimo 4

4.2.1 User Stories

Kdabe User Story dwatvmodveron pe tn popon: «€dg [tomog ypnotn], 86w va [evépyeln] mote va
[oxomdg].»
H mpocéyyion autn emTpénel 6ToV ovaALTH VO KOTAVOGEL O)L LOVO Tt {NTd 0 YpNoTS, 0AAG Kot Lol

o {N14.

A. Teviég evépyeteg ypnom

o Qcypnotmg, 0EAm Vo UTop® Vo SNUIOVPYHCMO AOYUPLOGHO MGTE VO ATOKTHO® TPOCSPUCT GTNV
TAOTOOPLLAL.

o Qcypnotmg, BEAm va pmop®d va cuvdebm Kot Vo amocuvoed® amd TNV QUPLOYN LLE ACPAAEL.

o Qcypnotng, 0EAm va emeepydlopot To TPocO®TIKA Hov ototyeia (6voua, email) dote va
STNPO ETKAPOTOINUEVO TPOPIA.

o Qcypnotng, 0EA® Vo UTOP® VOl ETAVAPEP® TOV KMOKO OV GE TEPITTOOT) OV TOV EEYAoMm,
yopic va yperdletal eE@tepiki LITOGTNPIEN.

o Qcypnotmg, 0EAm va Pmop®d va dloypay® OploTIKE TOV AOYaplacHo Lov, dtac@aiiloviag T
dlypapn TV 0e60UEVOV LLOV.

o Qcypnotng, 0EAm va Aapupave email €100T0HGEIC OTAV EYYPAPOLUOL T} SLAYPAPOUAL OTTO TNV

EQUPLOYY, DOTE VO EVILEPDOVOLLOL Y10 CTUOVTIKES OAAUYEG.

B. Auwygipion podnudtov (og¢ dnuiovpyog)

o Q¢ ypnotmg, 0EAm va umopd va dnuovpyd véa padnuata siodyovtog facikd otovyeia (titho,
TEPLYPAON], LEYIOTO TAO0C GUUUETEYOVTOV), DOTE VO, TPOCHEPM EVICYLTIKY Por|Osta.

o Qcypnotmg, 0Ehm va pmopd va eneEepydlopat Tig TANpopopieg evoc LobUaTog oV EXm
dnuovpynoet.

o  Qcypnotg, 0EAm va umop®d va dtoypay® padnpata Tov dgv 1oyhovy TAEOY 1| dEV
TAPOVGIALOVV EVOLUPEPOV.

o Qcypnotng, 0EA® va pmop® vo d® TToto, Lo ot EX® ONUIOVPYNCEL, LE TAT|POPOPIES
GUUUETEYXOVTOV.

o Qcypnotng, 0EA® Vo UTop® VO APULPECH KATOIOV GUUUETEYOVTA OTd TO LAONUA oL EQOGOV
mapoPralel kavoveg 1 6gv avTamokpiveTal.

o Qcypnotg, 0Ehm va Aoupave email €160TOHCEIC OTAV EVOC POITNTNG EYYPAPETOL 1] OTTOY®PEL

amd pabnud pov, | 6tav Sypay® 1 TPOTOTOUCM TO LB UL
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C. Zvppetoyn oe padnpoto

Q¢ ypnotg, BEA® va pmopd va Tepiyov Lol 6Ta Slabécie pabnuota.

Q¢ ypnotg, BEA® va eIATpapm pabnpata pe Baorn t Bepatikn | AéEeic-kAe1d1d, doTE va
Bpiokm gvrkora 6,11 pe evolapEpeL.

Q¢ ypNotg, BEA® va Umopd va eYypae® ce £va pabnua, epocov vhpyovv dabéciues BEcers.
Q¢ ypotg, BEA® Vo UTOp®d Vo OTEYYPOP® 0md LA Y ®PiG EXMTOCEL,.

Q¢ ypnotg, BEA® va evruepdvopot pécw email ov axvpwbei 1| tpomomoindel kdmoto pnabnpuo

670 omoio gipon £yyeYPAUUEVOC.

H mapomdve kataypaen cuvéBaie otov KabBopiopo e pong twv oBovav, T opydvmeng e Pacng

dedopévav kot tng ddkpione t@v API endpoints peta&d «OMUovpydv» Kol «GUUUETEXOVTIOVY, YOPIC

Vo omotteiton 1 elayyn EEXOPIoTOV POA®V.

4.2.2 Agurovpyikég Amatiosig

Ot Ae1TOVPYIKEG OOUTNOELS TNG EQOPUOYNAG TPOEKLYAV AUeSa omtd Ta mopamdve User Stories kot

KaToypaeovTol o¢ eENG:

Eyypoaoen, gicodog kat ££060¢ ypnot pe ELeyyo TonTodTNTaG HEG® email kot Kodukov.
AvvatdtnTo TPOTOTOINGoTG TPOPIA, E OTAO UNYAVIGUO QAAAYG OTOLYEI®DV.

Enavaepopd kmdikod npocPaong péowm email pe acparég token.

Awrypoen Aoyoplacpod, pe TANPN amopakpuven oxeTiloUevmY dedoUEVMV.

Anpovpyia, eneEepyacio kot dtoypapr] LoBNUATOV amd 0TO10VONTOTE EYYEYPOAUUEVO XPIOTT.
[Mepynon ko avalntnon podnudtov avd Bepotikn evotnta 1 AEEn-KAedi.

ANA®ON Kol 0KOP®GT CLUUETOYNG omd padnpoTa.

[IpoBoif| cuppeToxdv og pdbnua amd Tov dnpovpyo tov.

Aopaipeon portnT®v omd udbnuo, pe oxetikn ewdomoinon.

ATOGTOAN €100TOMCENMY PEc® email Yo oNUavTIKE yeyovota (€yypagmn, Stoypapn,

tpomonoinon poadnudtov KAT.).

"Eleyyog dabeoipotrog Bécemv, dote va punv Eemepvigtar to Tpokafopiopévo pilo

GUUUETOYDV.
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Kepdimo 4

Ot tapomdve Aertovpyiec amoteA0VV TOV TUPVA TNG EPAPLOYNG Kol GYESACTNKAY LE TPOTO TOV Vi

eEacearileTal T060 1 guypnoTic 0G0 Kot 1) AGPAAELN TOL GUGTILOTOC.

4.3 Ieprypaen Kvprov Agttovpyrtdv kor O0oveov

H mapovoa evotnta meptypdoet Ti¢ facicég AEITovpyikég 000veg TG EQAPUOYNC, LEGH OO TIC OTOIES O
¥PNOTNG OAANAETIOPA pe To cvotnuo. Kdabe 006vn kaAdmtel pio M mepiocdtepeg Aettovpyieg mov
avTomoKpivovTal GTa, user stories mov avaAdOnkav oty mponyovuevn evotra. H mpocéyyion eivan
TPOCAVOATOAIGLEVT] GTI) XPNOTIKOTNTA, TN CAPH TOPOLGIOGT) TG TANPOPOPIAG KL TNV EANYIGTOTOINGT

TOV PNUATOV TOV OToITOVVTOL Y10 TNV OAOKATPMGT| LI0G EVEPYELNG.

4.3.1 Anpwovpyio Aoyapracpov Xpiotn

Y
(]
g

Y Y
HO A L
7N SignupComponent S Backend API
User (Angular) UserService Jauth/signup PostgreSQL DB

| ZUUTAR pwaon popuag i

| [6vopa, email, username, password) ‘:

(
|_this.userService.signup(userData) ):

| POST /apifauth/signup
 (userDTO) o

| INSERT INTO users{...) _,

| 201 Created + prjvopa emBepaiwong | |

| | Emutoyriq anoBrikevan |

Emotpogr
| ¢ esponse emttuyiag

Epgpdwion unvipaTtog EMTuyiag
., + ovokatebBuvon ot login ) | | |

Usier Signupcalmponent UserService Backend API PostgreSQL DB
O (Angular) o Jauth/signup

T O O

Ewova 4.1 Awypoppio porg o tnv dnuiovpyio Aoyaplacpol xpiotn

H celida eyypaeng amoterel v apetnpio Yoo TNV 0AANAETIOPOGT TOV GOITNTY UE TNV

mhateopua. H poppa mwov epepavileton teprapfdvet €€ Paocikd medio e16600v:

o Email: Xpnowonoteitat yio tnv to0T0omoincm tov ¥p1otn Kot TNV moGTOAN
€100TOMGE®V.

e Username: To dnuocio opatd 6vopa Tov ¥p1otn eVIOS TG TAATQOPLLOG.

e Password: Kwndwog acpaleiog (eAdytoto pnKog 6 xopaktipeg), amodnkevpuévog e

KPLTTTOYPAONON.
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e First Name / Last Name: [Ipoconikd ctoiygio Tov ¥priot, aropaitnTa yio tnv
EMKOVOVIN KL TNV EUPAVION G AMIOTEC GUUUETEYOVIMV.

e Phone: Xpnoonoleiton EcmTEPIKA 1 Y10 LEALOVTIKN EMEKTOON (O€V OmMOGTELAOVTOL

SMS).

H @oppa eivar oyedroopévn pe kabapd Kot LoviEpvo Tpomo, e GUECT) OTTTIKN
aVATPOPOSOTNON YO TNV EYKLPOTNTA TOV TESI®V. APoy cuUTANP®OHOHY OAO T OTapaiTTO

otoyyeio kKo wotnOel o kovuni "Sign Up", o Aoyaplacuog dnuovpysitat.

Me v emtoym eyypaon, 1 EQOPUOYN OmTOGTEAAEL avTOHOTO email KOAWCOoPIGUATOS GTOV VEO
¥PNOTN, TO 0Toil0 EMPEPALOVEL TNV EYYPOPN TOL Kol TEPLEXEL TANPOPOPIES Y1 TO TAOG UTOPEL
va Egkvnoet va ypnoponotel Ty mhateoppa. To email avtd gival to TpdTo Pripa otV
€EATOUIKEVUEVT] EMIKOIVOVIO [LE TOV ¥PNOTN Kot GLUPAAAEL TNV gvioyvon TS a&lomioTiog Tov

GLGTNLOTOG,.

H dwadikacia eyypagng sivon TAp®G EVAPUOVIGUEVN LE TIS aPYEG TNG PIAKOTNTOG TTPOG TOV
YPNOTI, TNG AGPAAELNG KOt TNG SLOPAVELOGC.

Create your account

Email

Username

Password

First Name
Last Name

Phone

Already have an account? Login

Ewoéva 4.2: Doppa dnpovpyiog Aoyaplacpod xprio (Signup)
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Kepdimo 4

4.3.2 Xvvoeon Xprotn

O Q)
L A L
(]

RN LoginComponent N Backend API 8 |
User (Angular) AuthService fauth/login PostgreSQL DB sessionStorage

i ZupnArfnpwaon email & password |

this.authService.login(credentials)

POST /api/auth/login

Y

| SELECT user i
! WHERE email = ? !
emat=? o |

| Xpriotng Bpédnke | :

|+ Eheyyxog password | |

[T e |

200 0K | |
+ accessToken, refreshToken I

. Ematpopn emutuyiag

Redirect otnv apywkr] ceAiba

l
sessionStorage.setltem(...tokenls...) i
i

User LoginComponent AuthService Backend API PostgreSQL DB .
O (Angular) & Jauth/login |
T O ~ 'S

p N

Ewova 4.3 Aldypoppo pong yio Ty cOvVOest ypnoth

H oeAida ovvdeong amoterel v kbpla TOAN TpdSPacng 6TV TAATEOPO Yo KAOE XPNOTH OV £)EL
Nnon eyypoaei. O oyedracudc tng eivar kabapog Kot AEIToVPYIKOS, ETTPETOVTOS GTOV POLTNTH VO EIGEADEL

YPNYOPO GTO GUGTN L.

H goppo tepappdver dvo foactkd medio:

e Username: To povadikd dvopa xpfotn mov opiotnke Katd v yypaen. To chotmpa
Stoo@aAletl 0Tt dev VTLAPYOLY SUTAOTLTO. USsernames, EVM 1 COVOEST] YIVETOL ATOKAEICTIKA [1E
oTo.

e Password: O mpoc@nikd¢ Kmdtkog TpodcPacmg tov xpioth. To medio amokpOmTEL TOVG

YOPOAKTNPES Y10 AOYOLS 0CPOAEING Kol cLVOdEVETAL 0d Pacikd EAEYYO EYKLPOTNTAC.

Kdéto and ™ edpua vdpyovv 300 xpnoiol GOVOEGHOL:

e “Forgot your password?”: Emitpénet otov ypnot va EEKvioet S1od1Kacio ETovapopic Tov
K®dKoV og TepinTman mov tov Exel Eeydoetl. H dadikacio avtn Oa mapovciootel og emduevn
EVOTNTOL.

o  “Sign up”: [apéyet aueon petdfacn otn EOpUL EYYPUPNS Yo VEOUS YPNOTES TOV OgV

SdwbéTouv axopa Aoyoprocud.
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Koatd v emtoyn €i6060, 0 xpnotng LeTapépeTol amevbeiog oty apyikn ceAida g epapuoyns. H
TEYVIKN Agttovpyia g ohvdeons, kabdg Kol 1 Por TALTOTOINOTG, TEPLYPAPOVIOL AVOAVTIKG GTNV

evomra 4.4 — Teyvikn YAomoinon.

Sign in to your
account

Username

Password

Forgot your password?

Don't have an account? Sign up

Ewoéva 4.4: Doppoa ovvdeong ypnot (Login)

4.3.3 Apywn Xehido — Aloto Awwdéoipov Madnpatov
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Kepdimo 4

®)
O

-0 “

AN HomeComponent / Backend API
User (Angular) CourseService fcourses/public PostgreSQL DB

| Eioobog otnv apykr oeAiba

GET /api/courses/public
+ Authorization: Bearer token

this.courseService.getAvailableCourses() |

SELECT * FROM courses
WHERE creator = userld
AND user NOT enrolled

-
>
v

_ Niota SaBEoipwy pabnudTw

200 OK + List=Course>

Emotpogr podnudatwy

MNpofoAn AMotag pe GLaBéopa pabipota

User HomeComponent CourseService Backend API PostgreSQL DB
O (Angular) & fcourses/public

L

T O O

AN

Ewova 4.5 Awrypappo pofg Motag dtobéoipmy padnudtov

Metd tn obvdesT, 0 ¥PNOTNG UETAPEPETAL GTNV UPYIKT CEAIDO TNG EQUPUOYNG, 1| OO0, 0TOTEAEL TOV
KeEVTIPIKO KOUPo mAonynong kot evnuépwonc. Edd mpofdiiovtar 6ha to dwadécipa padipata mwov
€yovv onpovpynbei omd dAhovg eortntég, nali pe Pacikéc mANPOEOPIEg TOV EXITPETOVY TNV TaYEIN

a&loAdynon Kot ETAOYT.

H didtaén g 006vng ivor yopiopévn o€ 000 Pactkd TUROTO:

o Yta aplotepd Ppioketal To TAEVPIKO PeEVOD TAONYNONG, TO OO0 TEPIAUUPAVEL:
e Home: Emiotpoer] oty apyikn Aota podnudtov.
e My Profile: [IpdcPacn 610 TPOCOTIKO TPOPIA TOV ¥PHOTY.

e Add Course: Anpovpyia véov padnpatoc.

10 KOpLo TEPLEYOUEVO (0e€1d), TpoPdAlovTol 6 HopeT KapTdV Ta dabéoiua pabnquota. Kabe kapta

nmepthappavet:

e Titho tov pabnuotog

o Yvvtoun meplypapn (preview)

e TiYmo (n.y. Group)

e TomoBeoia Tov podpaTog

e Anuwovpyo (username Tov S1OACKOVTO)

o  EvosikT1 6OpUPETOYDV, LIE ELOOVT TO PEYIOTO KoL TIG 0N EYYEYPOUUEVES GUUUETOYES
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TNV Kopuen TG ceMOag vdpyel medio avaltnong pe koopsmi Search, mov smitpénel oTov YpnoT
va euATpdpel ta pobnpato mAnktpoAoydvtag Aégeic-kiedd. H avavéwon tov arotelecudtov etvat

GLLECT] KO 1) AELTOVPYIKOTNTO OTAY] KoL KOLTOVOMT.

O oyedlaopnog TG apytkng oeAldag eEumnpetel v €VKOAN TepUyNoN Kol emhoyn podnpatog. H
TPOEMGKOTNGT TOV LoONUATOV Tapéyxel OAQ TO amapaiTnTa 6TotKEln Y®PIG TNV avayKn TAONYNONG G
Eexoplot oeAIda. Xe TEPIMTMOT TOL O YPNOTNG EVOLOPEPETAL Vi Eva pddnpa, umopel va ToTNoEL 6TV

KAPTO Y10 VO OEL TEPIOCOTEPEG AETTOUEPELEG N VO, EYYPOQEL Gpeoa.

H béwenaon eivor mAnpwog responsive, oyedlacuévn va Aettovpyel e&icov Gveta 6& VITOAOYIGTH Kol

POPNTEC GLOKEVEG,.

Uniboost
@ My Profile
SQL and PostgreSQL Hands-On alexander kariotis
+ Add Course
Group
? LabB2 0712
Arduino for Beginners alexander kariotis

£ mi

Group

? Makerspace Room 0/10

Introduction to React alexander kariotis

Group

? compsciRoom & 0710

Research Methodology Review alexander karlotls

Group

? Faculty Hall 1 os8

Ewova 4.6: Apykr| oeAida epappoyng pe tpoPoin dwbécumv pabnuitov

4.3.4 Avalqtnon MoOnpartov
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Kepdimo 4

—
[®)]
A

T -0 O
SN SearchComponent oy Backend API
User (Angular) CourseService jcourses/search?query= PostgreSQL DB

| Etoorywyr) AEENG-kAeBLol (my. "C++") 1

| Marnpa kovunwo "Avalitnon” | | |

| this.courseService.searchCourses("C++")

| GET fapifcourses/search?query=C%2B%2B |
! + Bearer token !

| SELECT * FROM courses
i | WHERE title ILIKE "%C++%'

| | | | AloTa paBnuaTwy !

200 OK + paBripata

Emotpogr amoTeAEopdTwy

MpofoAr gATpaplopévwy pabnpdtwy '

User SearchComponent CourseService Backend API PostgreSQL DB
O (Angular) s fcourses/search?query=

T O o

AN -

Ewova 4.7 Awdypoppa pong yio Ty avalntmon poadnuatov

H epapuoyn mapéyet atov ypriotn tn duvatotnto avoltnong podnudtov pe Aé&eig-kAedid, uésa amod

&va eueavEG Kol TpocPaciyo medio avalntnong TomofeTnUéVO GTO ETAVM UEPOG TNG APYIKNG GEMDC.

Kabamg o ypriom e mAnktporoyel AéEeig-khedid (m.y. "ja"), To ovotnua ektelel Suvapikn ovalntnon Kot
gupavifel povo to HOONUOTE TOL  AVTICTOLOVV otV  Kotoyopnuévn opdon. H avalnmon

TPOyUOTOTOLEITAL GE TEDT OTIMG:

e Tithog pabfuorog,
e oUVTOUN TIEPLYPOQT| (preview),
o 1 mhuvag kal tomobesio 1 Gvoua Snuovpyow (avAAoye LE TNV TEXVIKT VAOTOINGT TOV

mePLypapeTal 610 4.4).

roeey

270 TOPASELY LA TG EIKOVAC, O XPNOTNES TANKTPOAOYEL “ja” Kot To choTno gueovilel uovo To nadnuo
“Mock Interviews: Java Edition”, pe 6Aeg Ti¢ oyetiKég TANpogopieg (Tithog, TOTOG, aifovoa, dnovpyoc

ka1 dbeciuotnTo OEcewv).

H Aettovpyia avalimong:

®  EVIGYVEL GNUOVTIKA TN YPNOTIKOTNTO TNG EPOUPLOYNC,
®  LELDVEL TOV YPOVO EVIOTIGUOV TOV KATOAANAOL pobnuatog,
® KOl TPOCPEPEL PEATIOUEVT] EUTEIPIO TAOTYNONG, WOIHTEPO OE TEPITTOGELG OOV TaL S10BEGILAL

pobnpoto givan ToAAd.
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To medio avalntmong vrootnpiletl dUecN AvavVEMOT TOV OTOTEAECUATMV LE TO TATNLLO TOV TANKTPOL

“Search” 1| katd v TANKTPOAOYN O, KAOIGTMOVTAG TN AEITOVPYI PLAKT KOl TAVTOYPOVE OTOSOTIKY].

Uniboost

m Hone Ja
(@ My Profile

Mock Interviews: Java Edition athanasia souvatzi
GO T Prepare for real technical interviews.

Group

? Room 404 072

Ewova 4.8: Avalnmon podnudatov pe AéEgig-KAEd14

4.3.5 Anpwovpyio Néov Madnqpatog
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Kepdimo 4

£ P
O S v
AN CreateCourseComponent W/ Backend API
Usler (Angular) Course%ervice fcoulrses PostgreSQL DB

| ZUHTMAR pLwiorn @opLoG | |
| (TiThog, nepiypagr), group size, péBobog)

Matnua koupmol "Kataywpon”

this.courseService.createCourse({courseData)

POST fapifcourses
+ Authorization token
+ JSON ouwpa

INSERT INTO courses (...)

EmiTuyrc kataywpLon

_ 201 Created + courseld

Emwotpogr] emtuyiog

_ Mrvupa emBefaiwong A redirect ge Alota

User CreateCourseComponent CourseService Backend API PostgreSQL DB
(@) (Angular) I/‘\I Jcourses
lﬁ/ﬂ“. - ')
R vy

Ewcova 4.9 Awrypappa porig yuo tnv dnpovpyia véov padnpotog

H dnuovpyia pabnpotog amoterel pio amd Tig facikotepes Aettovpyieg TN EPUPLOYNG, KAOMG EMLTPETEL
o€ KA0Be QOITNTN VO AEITOVPYNGEL G SOACK®OY Kot Vo, Tpoteivel pddnpa 6tovg cvpeottntés tov. H
006vn dnovpyiag Tpoceépetarl pécw tov Kovumiov "Add Course' 610 TAELPIKO PEVOD TAONYNONG

KoL 00N YEL TOV XPNOTN GE EOIKA SLALUOPPOUEVT] POPLLOL.

H @oppa meptiappdavet ta mapakdto wedio:

o Title: O tithog ToL HAONUATOC, O OTTOT0G ATOTEAEL KOl TO KUPLO GTOLYEID avayvdPIoNG OTN
Alota padnudtov. Eivar vroypewntikd nedio.

e Preview Description: Mio covtoun meptypagn (Léxpt 255 yapaxtipeg) mov TpoPaiietal
GUVOTITIKA OTIG KAPTES TNG QPYIKNG GEAIDOC.

e Description: [TAnpng meptypo@n TOL TEPIEYOUEVOD, TV GTOXMV 1| TNG OOUNG TOL HafAUOTOC.
Emutpénel otov dnpovpyod va eENynoel e mEPIooOTEPEG AETTOUEPELEG T GVOT) TOV
poafnpatog.

e Max Enrolls: O péyiotog apifuoc portntdv mov pnopodv va yypoapodv 6To pLabnpa.
Xprnoponoteital yio Tov ELeyyo dafeciuotnTog.

e Type: Emhoyn peta&d Group 1 Personal, mpocdiopifovtog av mpdkettan yio opadikod pnabnuo
N ATOLKN cVvedpia.

e Place: TomoBeoia N aibovca deEaymyng tov pabnuoatog (w.y. "Lab B2", "Room 404").

To wovumi “Create” eivar omevepyomoinuévo (grayed out) péypt vo. cvuminpobodv cwotd Tta

amortovpeva wedia, eEac@arilovtag £Tol Tn Pacikn YKVPOTNTA TOV OEG0UEV®V.
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H Swemaepn etvar A, EexdBopn kot divel otov @OTnNTH-OMovpyd Tov amOAVTO €AEYYO0 OTNV
Katoydplon Tov epleyorévov. Otav oAokAnpwbel emtuydg n dadcacico, To pddnua tpoctifetor ot
Baon dedopévev kot epeavitetor dueoca otn Alota tov dStbéotpuov pobnpdtov yio GAovg Tovg ¥pNoTES.
EmumAéov, o dnuovpydc tov pabnpotog Aappdavetl oxetiky emPefaioon péow email yio v emToym

KAt PLon, Onms Bo TOPOLGLUGTEL AVOAVTIKG GE EMOUEVT EVOTNTA.

Uniboost
() Home
Create Post
(® My Profile
Title
+ Add Course ( J

Preview Description

Description

Max Enrolls

( )

Type

@ Group Personal

Place

( )

Ewova 4.10: @6ppa dnpovpyiog véov pabnpotog

4.3.6 IIpopoin Aemtopeperdv Mabnpatoc (Mn Eyyeypappévog Xp1notng)
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Kepdimo 4

\_/ > A
AN CourseDetailsComponent AN Backend API
User (Angular) CourseService fcourses/{id} PostgreSQL DB

| EmAoyr padipatog anod Alota |

Zi-

GET /api/courses/{id}
+ Bearer token

this.courseService.getCourseByld(id) ‘_:

SELECT * FROM courses |
WHERE id = ? ‘

>

Itoeia pabripatog

<

200 OK + course details

Nuapdboon beboptvwwy

<
<

MpoBohn tithov, nepypagnc, Enpwovpyol
_ + Kouuni "Eyypagri”

|
|
|
|
|
|
|
|
|
[
=
|
|
|
|
|
|
|
|

User CourseDetailsComponent CourseService Backend API PostgreSQL DB
®) (Angular) ™ /courses/{id}

AI» Y W/ Py
l—(l‘-_jl )

A,

Ewova 4.11 Adypappo pong yio v tpoPoin Aemtopepeldv padnpotog

Orav 0 xpomc emiéyet Eva pabnpuo amd Ty apyikn ceAldn Kot dgv £YEL eYYpaEl og avTo, eppaviletat
po TANPNG TPOoPoAN TV AemToUEPEL®Y TOL PabfnaToc. O oKOTOG avTiG TG 000VNG Elval va TpocpEpEL

OAEG TIC OTOPAITNTEG TANPOPOPIEG, DGTE O POLTNTNHG VO UTOPEL VO, amoPacicel av BEXEL va eyypapel.

H oeAida meptiappdvet:

e Tov TitAo KoL TNV EIGAYOYIKY| TEPTYPOPT] TOL LAOAUATOC
o IInpoeopiec yio:
o Instructor (6vopo, username, email dnpovpyov)
o Place die&aymyng
o Type pobnparog (Group/Personal)
e ’'Eva évtova ypopaticpévo kovuni "Enroll", dtubéoipo pdévo oe un eyyeypoppévong xproTeg

e Mndpa TpoddoL eYYPAPOV, TOV delYVEL APIOO CUUUETOYMV EVOVTL TOV HEYIGTOV EMTPENTOV

Tnv Tnpn Teptypaen Tov pobnqpoTog

H mapovcioon eivar kabopn, E0avayvoot Kot EVIGYVEL TN S0QAVELD TPV aTd TNV TEAKT 0TOPAGT) TOV
xpnot va eyypoeei. H evépyelo eyypaeng evepyomotel T1g KatdAANAeg poég (texvikd oto 4.4) wot

UTOCTELAEL GYETIKEC E100TONGELS HEc® email, 6mwg Oa avarvOel oe emduevn evotnra.

32



Uniboost

M Home

S SQL and PostgreSQL Hands-On

Write efficient queries.
+ Add Course

Lab B2 Group

alexander

alexander
0712

Description

Topics include joins, indexing, and optimization.

Ewova 4.12: TIpooAr) AeTTOLEPEIDOV LOBNUOTOG OO U EYYEYPOUUEVO XPNOTY (LN EYYEYPOLLEVOS XPNOTNG)

4.3.7 Aentopéperec MoOfqpatog (neta v eyypaoen)

1:2 ) ) I
\

SN / S
User CourseDetailsComponent (Angular) CourseService Backend API /courses/{id} PostgreSQL DB

Ry

 EmAoyr) paBripatog and "IuppeTE w”

this.courseService.getCourseByld(id)

GET /apifcourses/{id} + Bearer token

SELECT * FROM courses WHERE id = ?
+ OUPHETEXOVTEG

| |
' Course + enroliments !

200 OK + course details I

MNapaboon Sedopivwy |

Epgdvion TiTAou, TEPLYPaPriG, | |
MoTa oUUPETEXOVTWY, anoeyypagr | i

User CourseDetaiIsCorhponent (Angular) CourseASeNice Backend API j’courses{{id} PostgreSQL DB
£ ey £

{
() ) W

AN

Ewova 4.13 Awdypoppo. pofg yio Tig Aemtopépeieg podnpatog (Letd v eyypon])
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Kepdimo 4

AoV 0 ypnotng eyypaet o€ Eva pdonua, 1 101 ceMoa AeTTOUEPEIDV TPOSAPUOLETOL KO

eppaviCel mAéov ) véa katdotaon cuppeToyns. H 006vn dapopomoteitar og e€Mg:

e To kovuni "Enroll" avtikaBictator pe kovuni "Disenroll" oe kékKivo ypdpo, divoviog T
dvvatotnta amoym®pnong and 1o udonua.

e H pnépa tpoddov mAéov mepthapuPdvel Tnv Tpéyovca eyypapr Tov ypnot (m.y. 1/12)

o Oleg o1 vmoOLOUTEG TANPOPOPIES TAPAUEVOLV MG £XOVV, EVIGYDOVTAG TNV 0icOnon cuvEéyetog

oTNV eumelpio xpNoT.

H dvvatomnta omeyypaens mopéxet eveMéio kKol auTovopios GToV @OlTNT, YOPIig TNV ovéykn
Swyeprotikng mopéupaone. IopdAinio, 1 evépyelo omeyypa@ng evepyomolel avtictoyo email
EVNUEPMOTG TPOG TOV 1010 Kal TOV dNUIOVPYO TOL UaOIOTOC, O TPOPAENETAL GO TOV UNYXOVIGUO

gvomomoewv (0o avarvbei oto 4.7).

H dvvapukn evailoyn e oelidog PAcEL TG KOTAGTAGTC TOV ¥pNoTr cLuPaiiel ot PeitioTonoinon

NG EUTELPIAG KOl EVIGYVEL TN SOPUCTIKOTNTO TNG EPAPUOYNC.

Uniboost Logout

) Home
® My Profis SQL and PostgreSQL Hands-On

+ Add Course

Description

nclude joins, indexing, and optimization

Ewova 4.14: TIpoPfoir Aentopepeldv LOBNIOTOG LETE TNV EYYPOOT TOV YPNOTN

4.3.8 IlIpo@ii Xpnotn — Modqpata ota Onoia Zoppetéym
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@)

./ — £
—I— }_K—JI A& )
VAN ProfileComponent O Backend API
Usgr (Ang!.llar) Course$ervice /courses/enrolled PostgreSQL DB

| MetdBaon oto npo@ih (tab “TuppeTéyw”)

this.courseService.getEnrolledCourses() -

GET /api/courses/enrolled
+ Bearer token

L}
>

SELECT * FROM enrollments
WHERE user_id = 7

Alota course_id
- JOIN pe nivaka courses
<

200 OK + List<Course> |

< Mapaboon AloTag '

Mpofohr| ouppETOY WY
_ + woupuni anosyypagrig

User ProfileCoh\ponent CourseService Backend API PostgreSQL DB
] (Angular) " /courses/enrolled

T O O

Ewova 4.15 AGypappa pong yio to [Ipopid Xpriot - Madnpoto oto 0moio GOUUETE D

Xy kaptéha Enrolled Lessons g cedidag mpooik, mopovsialovior Ao to pobniuoto oto omoia o

xpNotng Exel eyypoest og eortnmge. Kdébe eyypoon mpoPdAiletor pe ) popon xéptag, m onoia

nepthappavet:

e 7OV TiTAO TOVL pOBNpATOC,
® L0 GUVTOUN TTEPLYPUOT,
e TV tomobecia de&aymyng,

e Kot TOV 018GoKovVTo, (username & OVOUQL).

H mpofoin avti Tpoc@épel GToV ¥pNotn EDKOAN EMIGKOTNGN TOV EVEPYDMV GUUUETOXDV TOV, UE GTOYO
va gvtomilel aueca ta podnuata mov moapakoiovdel. H oyediaon eivar kaboapn kol pe emopkn
TANPOPOPI MOTE 0 POITNTNG VO UTOPEL VoL LETOPEL E0KOAN G KAOE EMUEPOLG LAON Lo 1} VO SloyEpLoTEL

T1 GUULETOYN TOV.

H ceAida vrootnpilel kot 6eA130m0INGT, DOTE VO, LTOPEL VO, SO EPLOTEL UEYAAOG OPIOLOG GUUUETOY DV

yopic va Buctaleton  avoyvootudTnTa.
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Kepdimo 4

Uniboost

(M Home

(@ My Profile

+ Add Course

My Profile

Personal Information

Edit

Delete

USERNAME
athanasia

FIRST NAME
athanasia

PHONE
6971234567

Enrolled Lessons

SQL and
PostgreSQL
Hands-On

Write efficient queries.

Place: Lab B2

Instructor: alexander

kariotis
alexander

Research
Methodology
Review

What makes good
research?

Place: Faculty Hall 1

My Courses

Arduino for

Beginners

Build your first

Place: Makerspace Room

EMAIL
athanasia@souvatzi.com

LAST NAME
souvatzi

React

Introduction to

Build dynamic web apps.

microcontroller project.

Place: Compsci Room 8

Instructor: alexander kariotis
kariotis alexander
alexander

Instructor: alexander

kariotis
alexander

Instructor: alexander

Ewova 4.16: TIpoforin pabnudtmv oto 0moio GOUUETEXEL O XPNOTNG

4.3.9 Tlpo@ii Xp1otn — Madfqpata wov 'Exm Anpovpynocst

(
o
-/
AN ProfileComponent

User (tab: My Courses)

| EmAoyr tab "My Courses” |

| this.courseService.getMyCreatedCourses()

)
O
CourseService

Napaboon Bebopdvuwy

+ Bearer token

Backend API

GET /post/myposts.

GET /post/mypostspage=0&size=10&sort=updatedAt

200 OK + createdCourses[]

SELECT * FROM courses
WHERE creator_username = ?

PostgreSQL DB

AigTa padnudtwy (PostResponseDto[])

Eppavion O K&PTES U TETAO, TIEPLY PaQH, XEIPO, CUMHETOXEG

User ProfileComponent
( (tab: My Courses)
)
R
VAN

Coursegervice
A

()]
\J

Backend API

GET /post/myposts
™

(]
\

Ewova 4.17 Awdypappo pong yia to Ilpoeid Xpriot — Mafnpata mov ‘Exeo Anpovpynocet
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v kaptédo My Courses, Tapovstdlovtol CUYKEVIPOTIKA OAN TO LOBNLOTO TOV £XEL SNULOVPYHOEL O
ypnotms. Onwg xot ota Enrolled Lessons, kdfe pabnuo epgaviCetor oe kdpta, otmv omnoia

meprhapfavovro:
e 0 TiTAOG KO 1) GUVTOUN TTEPLYPAPT] TOV LoBUATOC,
e 0 y®pog deEaymyng (m.y. aibovoa, online),
e Kol Pacikég TANPOPOPIES Yl TNV TapaKoAoHON oM.

H mpofoin vt emtpénel oTov S10GGKOVTO VA OEL [E L0 HOTLE TO GOVOAO TV UadnUATOV Tov el
dnuovpynoet, va. a&loroynoet t Bepatoroyio Tovg Kot vo Tpoy®pnoel oe dwoyeipior. Méow emhoymv

IOV TTOPEYOVTAL GE EMOUEVEG GEADEC, umopel va pofel o emelepyasio 1 dioypapn kaOe padnportog.

H mopovcio celMdonoinong oto KAt HEPOC emTPEMEL TN POAIKY TAONYNOTN OVANEGO GE TOAAEC

dnuovpyieg, dtatnpovtag TNy 000vn Kabapn Kot EVavVAyvVeGT.

My Profile

\\\\\\\\\

uuuuuuu

Ewova 4.18: TIpoforr pabnudtmv mov £xel dnpovpynoeL o ypnotng

4.3.10 Ipopoin MaOpatog amd Tov Anpiovpyo
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Kepdimo 4

(@]
A

L O @)

Créathr CourseDetailsComponent (Angular) Course-gervice Backend API Gﬁpost!{postld} PostgreSQL DB

i Enthoyri paBrpatog and My Courses i | ' |

| this.courseService.getCourseByld{id) |

| GET /post/{postid} + Bearer token |

| SELECT * FROM posts WHERE id = ? AND creator = ? |

| PostDetailsResponseDto

| _ 200 OK + bebopgva

I Napdboon mAfpwy oToeiwy

| MpoBoAr tithou, neprypagric, | i | i
| TOmou, TonoBEoing, CUPLETOXWY | | |

Creator CourseDetailsComponent (Angular) Course;ewice Backend APl GET /post/{postid} PostgreSQL DB

}ﬁ: Y oy iy
(- ) (] )]
—I— Ry ~ p

Ewova 4.19 AGypappio pong yio v tpofoin pabnpatog and tov dnpiovpyd

Otoav o yprotng €ivar o dnpovpyds evog pabnuotoc, N cerida mpoPorng drapopomoleital dote Vo
TPOCPEPEL EMTAEOV Aettovpyieg dwyeipiong. O okomdg vt TS TPOPOANG gival va TapEyEl TANPN
€IKOVO TOV LLOOMUOTOG KO TIC OTOPOLTNTEG ETAOYEG Y10, TN OloyElpIon TOV.

H 006vn meptlopfavet Olo ta facikd otoryeio Tov padnuatog: Titho, GOVTOUN TEPLYPAPT|, TUTO (group
1N personal), tonobecio die&aywyng, meptypapn Kot aptOpLd GLUUETEXOVI®V PEGH TG UTAPOS TPOOSOL.

Emum\éov, eppavifovtal 600 emAoyég dayeipiong:

o cdit: odnyei og Egyoprot 006vn 6OV 0 dNULOVPYOS LUITOPEL VO TPOTOTOINGEL OAOL TO, TED TN
€KTOC 0d TOV TITAO TOL HaONATOC, 0 0TTOi0g TaPAUEVEL OTOOEPOC

o delete: emttpémet ) Siaypar TOV Lo UOTOC

210 KAT® HEPOG TNG GEAdOG eppavileTol 1 MoTo TOV EYYEYPOUUEVOV QOITNT®V, PE GTOLEIN OT®G
ovopoteT@vupo, email kot thAéemvo. o kabe eottnTh vdpyel dtbéciun emthoyr dlaypagng amd To
uéonpua.

H wpoPoln avtr exttpénel 6Tov S10A0KOVTO VO, SLOEPIOTEL TO LAONUAE TOV UE GAPTVELD KOl EVKOAIX,
TPOCPEPOVTAC TOL TTPOGPacn oe OAEG TIG Aettovpyieg mov oyeTilovTol e TO TEPIEYOUEVO KL TOVG

GUUUETEYOVTEG.
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Uniboost

() Home

@ My Profile Arduino for Beginners

Build your first microcontroller project.
+ Add Course

TYPE LOCATION
GROUP Makerspace Room
ENROLLMENT PROGRESS

l 1/10

DESCRIPTION

We'll light up LEDs, use sensors, and write basic C++ code.

athanasia souvatzi
athanasia@souvatzi.com - 6971234567

Ewova 4.20: TIpofoin pabnpatog amod v TAevpd Tov dnptovpyol pe Suvototnta eneEepyaciog Kot dtayeiptong

GUUUETOYDV
4.3.11 Enelepyaocia [Ipogik Xprotn (Edit Mode)

% oy %) e
.

\ ™
N Ry v _/

| Natdel "Edit" ota npoownikd oToiyeia |

| | Evepyonoinan input fields + Save

| EneEepyaoia oroixeiwe

| Natnua Save

updatePersonalinfo(data)

User Profilecamponént (Angular) UserService  Backend APl juser/edit/personal PostgreSQL DB

| | PUT /user/edit/personal
3 E UPDATE users SET name, phone,... WHERE username = 7
: | O
| | Success feedback }
3 MNpoBoAr] vEwy oToxeiwy E 3
User meiIeComporient (Angular) UserService  Backend APl !usér!ediUpersanal Postgre'SQL DB
( ™ o) ')
N Ny v

Ewova 4.21 Awdypappo pong yio v enelepyacio TV TPOSOTIKOV TANPOPOPLOV
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Kepdimo 4

[®)
i O ®) ®)
N A s v
User ProfileComponent (Angular) UserService Backend API fuserfusername PostgreSQL DB

| Notdst “Edit Username”

| Evepyomoinon nediou + Save

' Néo username

| Natnua Save

| updateUsername(newlUsername) ._|

| PUT fuserjusername

| SELECT * FROM users WHERE username = 7 _|

| Avunapyet —» Error |
' AAAwe - UPDATE users SET username = 7 |

| 200 OK 1 error “Username already exists* |

|_Feedback

| Eppéwian véo username A prvupa opdApatog |

User ProfileComponent (Angular) UserService Backend API fuserjusername PostgreSQL DB
) FaY Y Y
) (D)

T o U/ U

Ewova 4.22 Adypappio pong yio v ene&epyacio Tov username

9]

T FO ) Q)

PaN W N p

User ProfileComponent (Angular) UserService Backend API fuserfemail PostgreSQL DB

| Motas "Edit Email”

| Evepyonoinon input + Save |

' Néo email

i Natnua Save
H | updateEmail(newEmail)
e

| PUT fuser/email

| SELECT * FROM users WHERE email = 7 |

| Avundpxe. — Error !
' AAALWG = UPDATE users SET email = 7 1

! i 200 OK R error "Email already exists" i

|_ Engavion véov email f pfvoua opdhuatog |

User ProfileComponent (Angular) User;srvice Backend APl /user/femail PostgreSQL DB
O ) ™\ -

O - 2
) [0 ()
—I— L '/ \7_,-

Ewova 4.23 Awdypappo pong yo v enelepyacio Tov email

H epoppoyn emitpénet 6tov ¥pNoTn Vo ENEEEPYACTEL TAL TPOCOMIKA TOV GTOLYEIN LECH EVOG EVEAMKTOV
Kol dtakplTov pnyavicpob. H enefepyooio yivetan o tpla avesdptnta LEPT, TPOCOEPOVTOS aKPLPN

€LeYYO0 KOl EGTIOGUEVT] AELTOVPYIKOTNTA.

O 1peig Aertovpyieg emelepyaciog eivor ol e&ng:

e Emnefepyacia Tpocomikdv ctoyginv
O ypnong pnopei va tpomomonoet To tedio first name, last name kot phone. MoAig
gvepyomomBei n Asrtovpyia, To medio peTaTpEénovial og Tedia E16ay®YNG Kot eppavifovtal
Kovumd yio amobnkevon 1 akbpwon g aArayng. H dwwdikacio eivon dpeon kot Aettovpyel

Y®PIG ETOVAPOPTMOT| TNG GEASUC.
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o Enefepyaocio username
To username eivat povadikd 6t PAoT dES0UEVOV KOl OTOIUONTOTE ALY ELEYYETOL YOl
gvoegyopeva dumiotuma. To medio yivetan Tpocmpvé ene&epydcio Kot GUVOJEVETAL OO
KOVUTE aToBNKELONG Kol OKVPMOTG. L€ TEPITTOOT TOV TO VEO Username YPGLLOTOIEITOL 10T,
EUPAVICETOL OYETIKO UNVOLLO COUALOTOC.

o Emnefepyacio email
H tpomomoinon tov email Agttovpyet pe mapopoto tpomo. O xpiong e1cdyel véo email oe
€101K0 Tedio Kot 61N GLVEKELR umopel va To amodnkevoel 1 va akvpdoel v oAhayn. To email

glvar emiong povadikod kKot EToANBeVETOL MG TPOG TN LOPPT KoL TNV VIapEn Tov.

H Aerrovpyia edit mode epapudletl évav amAd Kol OTOTEAECUATIKO GYESOOUO, TOPEYOVTOG OTTIKO
Sy ®PIGUO TV TEdIV Kal TEPLoPilovTog TIC EVEPYEIEG TOV YPNOTH UOVO GTO GLYKEKPIUEVO GTOLYEID
7ov embupel vo aArdEel. Avto eEacparilel axpifela, KoAldTEPN gUmEpiot YPONG KOl TPOCTAGIO TOV

KPIGIU®V TPOCHOTIKDV dESOUEVAV.

Uniboost

(M Home

(8 My Profile My PrOfi Ie

Persanal Information

Edit Delete

+ Add Course

USERNAME EMAIL

alexander alexander@kariotis.com H X
FIRST NAME LAST NAME
alexander kariotis
PHONE
6972841064
Enrolled Lessons My Courses
Chemistry Exam Peer Review Vue.js Mini
Prep Swap Session Project
Finals coming up? Get your essay reviewed ‘Workshop

Create a small interactive

Place: Chem Lab Place: Reading Room 4 3
- site.

Place: Tech Lab 1

Ewova 4.24: EneEepyacio povadikod email yprotn
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Kepdimo 4

Uniboost

() Home

(@ My Profile

+ Add Course

My Profile

Personal Information

USERNAME
alexander *.

FIRST NAME

alexander

PHONE

6972841064

Enrolled Lessons My

EMAIL

alexander@kariotis.com *.

LAST NAME

kariotis

Courses

Chemistry Exam Peer Review

Prep
Finals coming up?

Place: Chem Lab 1

Swap Session

Get your essay reviewed.

Place: Reading Room 4

Vue.js Mini
Project
‘Workshop

Create a small interactive
site.

Place: Tech Lab 1

Ewova 4.25: Enekepyocio npocomik®v ototyeiov xpnotn (6vopad, ETdvupo, TNAEP®VO)

Uniboost

(M Home

(@ My Profile

+ Add Course

My Profile

Edit Delete

Personal Information
USERNAME EMAIL

alexander B X alexander@kariotis.com %
FIRST NAME LAST NAME
alexander kariotis
PHONE
6972841064
Enrolled Lessons My Courses

Chemistry Exam Peer Review Vue.js Mini

Prep Swap Session Project

Finals coming up? Get your essay reviewed. Workshop

Place: Chem Lab 1 Create a small interactive

Place: Reading Room 4

site.

Place: Tech Lab 1

Ewova 4.26: EneEepyocio povadikod username yp1iot
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4.3.12 EneCepyocio Madqpartog (Edit Mode)

L —

T O ) =
7N Ry gy Backend API

Creator EditCourseCompenent (Angular) CourseService PUT /post PostgreSQL DB

| Me taBaon ot Edit Mode | | | |

i MNpooupnAnpwpéva nedia + disabled Save i

Macotoe: oaanes 1
| Av yiveL akdayr f

L AAAGTEL description/location/type...

! Evepyomoinon koupmol Save
| NatdeL Save

| updateCourse(postUpdateDto)

! ! ! PUT /post + Bearer token ! !
| | > |

| UPDATE posts SET ... WHERE id = ? AND creator = ? _|
oK

1 200 0K

i | Emituyric evnuépwon | | |

i Emotpogn otny npofoin + prjvupa i

|+l
Av Bev yiver adhayn

| | —_— | |
i Kapio ahiayr i ! | i
| | Save napapével disabled | | |
Crea;tor EditCourseCom[jonent (Angular) CourseService Backend API PostgreSQL DB
O lﬁ,r-r\‘ .-"‘. PUT /post
vy

Ewova 4.27 Adypappa pong yio v enegepyacio pabnuatog (Edit Mode)

H epapuoyn mapéyel otov dnuiovpyo kdbe padnuatog t duvatdtnta vo enelepyacTtel TIg TANPOPOPIES
Tov, péoa amd €0KA dapopeouévn o06vn edit mode. H Aettovpyio avtn evepyomoleital amd v

TPOPOAN HaONUOTOC KoL ENLTPETEL TNV TPOTOTOINGT| TV €ENG TESIMV:
e ovvToun TEpLypaon| (preview description)
e meptypan (description)
e tomobeoia (location)
e TOTOG pafnpatog (group N personal)
e uéylotog apBpdc eyypaedv (max enrolls)
O tithog Tov pabnuotog mapapével otabepog kot dev eivar ene&epydoipog.

Apycd, 6lo ta media epeavifovtal TPOCLUTANPOUEVE LE TIG TPEYOVOES TIUES. O YPNOTNG WITOPEL VO Tl
TPOTOTONGEL KOTA BOVANGN. AV OU®G dev 0ALGEEL TimoTa, TOTE TO Kovumi "Save" Topapéverl avevepyo,

OUTOTPETOVTOG TNV ITOGTOAN] TEPLTTOV AULTHLOTOC TTPOG TOV OOKOUIGTY.

Ye mepintwon mov mpayuatomonfel £0t® Kol pio aAlayr o€ omolodnmote medio, TO KOLUTL
amoBNKeEVONG EVEPYOTOLELTAL KO 1] VEQ TAT|POPOPI0 OTOCTEAAETAL GTT| BACT) OESOUEVAOV, EVILEPDVOVTOG

Ta dedopéva Tov padnpatoc.
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H mapovaoia tov kovumiod "Cancel" emitpénel Ty dueon emotpoen otny tpoPoin xwpic va yabolv ta

TPOTYOVUEVE OEOOUEVA, TTPOGPEPOVTAS £TGL LEYOADTEPT EVEMELN GTOV YPNOTN).

H ovumeprpopd g @oppog akorovBel Tig apyég g euypnoTiog Kot NG OmOTEAEGUOTIKOTNTOG,

OTOTPETOVTOG TEPLTTESG EVEPYELEG KO EVIGYVOVTAG TN oTafepOTNTA TNG EPAPLOYNG.

Uniboost

Q) Home

(@ My Profile

+ Add Course

Ewova 4.28: Enetepyocio pabnuotog pe aAloyn tediov kot Evepyonoinon Tov Kovpumon anobnkeuong

Private Exam Coaching

Focused prep for upcoming exams.
223 characters remaining

personal v Online - MS Teamss

Cancel

ENROLLMENT PROGRESS

MAX ENROLLMENTS

1

DESCRIPTION

Customized session based on your weak points.
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Uniboost

) Home
@ My Profile

+ Add Course

Private Exam Coaching

Focused prep for upcoming exams.

TYPE LOCATION

Personal v Online - MS Teams

Cancel

ENROLLMENT PROGRESS

MAX ENROLLM

1

DESCRIPTION

Customized session based on your weak points.

Ewova 4.29: Enelepyacio pabnuotog xmpig aAlayéc — 1 exthoyn amobNKeuons TapapiEVEL OTEVEPYOTOUUEVT|

4.3.13 Enavagopd Koowkov IpocPaong

‘: Y
Ta e FO

/N LoginComponent

Lo “ o

» o
UserService Backend API

ForgotPassw

(Angular)

ResetPasswi

PostgreSQL DB

Vo

o)

Email vice

| Natdet “Forgot your password?* |

+Redirect ot goppa reset,
Supmiipwon username + click “Send*

| Redirect otn gdpya reset |

Bripa 1: Aitnon &

Email pe ovvbeoLo reset

| POST Juserfforgot-password?username=

| SELECT user WHERE username = 7

| User entity

| Send email e link + token

requestPasswordReset{username)

| | INSERT reset token (UUID, token, expiresin)

Click ovo email link (token oo URL)

T T e L
Briua 2: Avoryua

| MpoBOAr pOpHAC vEoy KWbKD

! [ Brua 3: YHoBoAr vioo xwbioo L
B

| Ewoaywyd password + confirm | |

fiua 3: YoBoAR VEou KWBIKOD

; St sH e Sl LT

| resetPassword({token, password) _!
resetPasswordftoken, password) |
| POST fuser/reset-passwordtoken=

| SELECT * FROM reset tokens WHERE token = ?

ResetToken entity

Validation (not expired & not used)

UPDATE user SET password = hash
UPDATE token SET used = true

B

oK
200 0K :
Success feedback ;
Redirect o login + wivuua emruxiac
User LoginC Forg Reset UserService Backend API
G (Angular) P ) S @)
O ) o o O
)
VAN

Ewova 4.30 Awdypappio pong yio v Enavaeopd Tov KadKov Tpdsfacng
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Kepdimo 4

H epoappoyn mopéyet Aettovpyio enavapopic Kodikol tpdsfacnc o TepInT®OT TOL 0 YPNoTNG EEXdoet
TOV A0YOaplacuo Tov 1 dev €yl TpOGPaom otov TpEyovta Kmotkd. H dadikacia eivar yopiopévn oe tpila

6Tada, [e caen Kot Kobopd daympiopid pong.

210 TpdTO PP, 0 ¥pNoTNG HeTapépetar ot oerida «Reset Your Password» péowm oyetikov cuvdEciov
mov Ppioketal ot POpua cvvdeons. Exel koleltor vo GUUTANPAOGEL TO username Tov Kol VO TOTHGEL

v emAoyn «Send Reset Instructionsy.

Reset Your Password

Enter your username and we'll send reset
instructions to your email.

Username

alexander

Send Reset Instructions

Remember your password? Go back to login

Ewova 4.31: Aitnon enavoeopds Kmdikov arnd Tov ypiot

Av 10 username OVTIGTOLEL G ¥POTN OV VIAPYEL GTN PAOT] JEOOUEVAOV, TO GUGTNUO OTOGTEALEL
avTopoTOTOINpEVO email ot dievbuven Tov YPNOTI, UE TPOSMPIVO GUVOEGHO ETAVOUPOPAS KOOIKOV.
To email weptlopufdavel cHVIOUEG 001 YiEC KO GUVOEGUO TOV TAPOUUEVEL EVEPYOS Y10, YPOVIKO SLACTNUA.
30 Aemtv. Av o ypnotng ogv artnOnke o i010¢ v aAiayn, umopei vo, ayvoncel to email ympic

EMNTAOCELC.

Hello alexander,
We received a request to reset your password for your Uniboost account.
Click the link below to choose a new password:

http://localhost:4208/reset-password/aXnB4Hi sl z8gKt3L FVeBup2z01wiwPI2VCcA1kIbDpLV1anQZ8XMHHiVeR -
22kBBo0_zBPUvAZoUaljt007HQ

This link will expire in 3@ minutes. If you didn't request a password reset, you can safely ignore this email.

Thanks,
The Uniboost Team

Ewcova 4.32: Email pe cOvoeoo ETovapopas KodKov

MOMC 0 ¥pNOTNG TUTNOEL GTOV GUVOEGUO EMTUVAPOPAG, LETAPEPETOL OTT oeAida «Set a New Passwordy,
OmoL KaAeitol va glodyel vEo Kmdko Kot emPefainon. O kmdkog mpémel va eivar TovAdyiotov €51
YOPOKTNPES. AV Ol S0 TIHEG CUUPMVOVVY, 1 aAAayT] amobnkeveTal, KoL 0 XPNOTNG Uropel TAEOV va

YPTCULOTOGEL TOV VEO KMIKO Y10 VoL cuvOeDed.
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Set a New Password

Choose a secure password to complete your
reset.

New Password

E

Confirm Password

dkkkkkkhk

Reset Password

Ewova 4.33: @oppa etoay@yng vEou kwdikod tpdsPacng amd tov ypiot

H cuvolikn eunepio emavapopds eivat oYeOGHEVT £TCL DGTE VO EIVOL AGPAANG, KOTOVOT T KOl GUECT,
UE ELEYYO EYKVPOTNTOG TOL GUVOEGLOV, TEPLOPIGLO YPOVIKNG 1GYVOGC, KUl AopuyN £KOEGTC TPOCOTIKMDV

dedopévav.

4.4 Teyvukn Yhomoinon

A@oV TOPOVGLACTNKOY Ol AEITOVPYIKEG OLUVOTOTNTES KO 1] EUTELPIO ¥PNIONG TNG EPOPUOYNG, GTO TAPOV
VTOKEPAAOLO TEPTYPAPETAL 1) TEYVIKN TNG vAomoinon. Edd avolvetor 1 ecwtepikn Aettovpyia Tmv
Bacwkdv podv g papproyns, Toso and v mAevpd tov backend 6co kot Tov frontend, pe Epeacn ot
doun twv API endpoints, ) pon dedopévav, Tnv avbeviucomoinomn, Tig extkovavieg petald emmedmv,

KaBdS Kot TIG EMKVPMCELS Kot EAEYYOVG OV ePapUOlovTal o€ KAOE evépyela.

H epappoyn Bacileton og apytrektovikn tomov client-server. To backend viomofnie pe yprion tov
Spring Boot ka1 exféter RESTful endpoints yia v e&uanpétnon tov Asttovpyidv. H amobnikevon tov
dedopévov yiveror o PostgreSQL Bdon, evd o frontend avamtdydnke pe Angular Ko emikovmvel e

7o backend péow HTTP outfioemv.

H avédvon mov axoiovBel eivorl opyavepévn ava Bacikn Aettovpyio, dote va anodobel pe akpifeia n

TEYVIKT PON TNG EQAPLOYNG KAl Ol ALVTIOTOLYEC GYEOIUOTIKEC OTOPACELS.
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Kepdimo 4

4.4.1 Eyypaon Xpiotn (Signup)

H eyypaogn véov ypriotn vAoroteiton pécw tov HTTP endpoint:

POST /user/register

Am6 1o frontend amootéleton Eva avtikeipevo tomov UserCreateDto, to omoio mepiéyet ta e&ng medio:

To DTO éyetl v €€ng doun:

public class UserCreateDto {
private String username;
private String password;
private String firstName;
private String lastName;
private String email;

private String phone;

H aimon maporapfdavetor amd tov controller:

@PostMapping ("register")
public ResponseEntity<AuthenticationResponseDto> register (

@RequestBody UserCreateDto createDto

return userService
.register (UserMapper.userCreateDtoToUser (createDto))
.map (ResponseEntity: :0k)
.onFailure (Throwable: :printStackTrace)

.get();

To DTO petatpénetan o ovidtnta User HEG® TOV UserMapper Kot Tpo®BeiTon 6Ty vanpecia

UserService.
H péBodog register() 6To service eKtelel:

o £leyyo ywo brapén Tov username 1 TOv email,

®  KPLATOYPAPNGT TOV K®mIKOV TpdcPacng,
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e qmobnKevon Tov ¥pNotn ot Paon dedopévav,
e (amocTOAN email KoAwGopioHaTOC,

e dnuovpyia access kot refresh token,

e qmoBnKevon Tov access token,

e Ko TeEMKN emotpoen AuthenticationResponseDto.

To Bacwd pépog e vAomoinong etvar To €ENG:

public Try<AuthenticationResponseDto> register (User user) {
return Option.ofOptional (userRepository.findByUsername (user.getUsername ()))
.fold(() -> Option.ofOptional (userRepository.findByEmail (user.getEmail()))
.fold(() -> Try.of(() -> user)
.map (u —-> {
u.setId (UUID.randomUUID()) ;
u.setPassword (passwordEncoder.encode (u.getPassword())) ;
u.setCreatedAt (OffsetDateTime.now () ) ;
u.setUpdatedAt (OffsetDateTime.now()) ;
return u;
})
.map (userRepository: :saveAndFlush)
.map (savedUser -> {
emailService.sendEmail (...);
return savedUser;
})
.map (user -> Tuple.of (
user,
jwtUtils.generateToken (user),
jwtUtils.generateRefreshToken (user)))
.map (tuple -> Tuple.of (saveAccessToken (tuple. 1, tuple. 2).get(),
tuple. 3))
.map (tuple -> AuthenticationResponseDto.builder ()
.accessToken (tuple. 1.getToken())
.refreshToken (tuple. 2)
.build())
, emailExists -> Try.failure(new IllegalArgumentException ("Email
already exists")))
, usernameExists -> Try.failure (new IllegalArgumentException ("Username
already exists")));

}
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H andvinon nmov emotpépetor oto frontend eivar:

public class AuthenticationResponseDto ({
@JsonProperty("access_token")

private String accessToken;

@JsonProperty("refresh_token")

private String refreshToken;

To access token ypnoionoteitan e HEAAOVTIKESG UTNGELS TOV ¥PNOTN, ev®d TO refresh token emitpémet

TNV avavE®mon NG oVVOESNG Y®pis emavaiapfovouevn icodo.

4.4.2 Xvvoeon Xpnotn (Login)

H Aeitovpyio obvdeong ypnotn gival vrevduvn yio v avbeviikomoinom kal Tnv Evapén Tng cLVESPLOg
gvOg MOM eyyeypappévon ypnot oty geoppoyn. H viomoinon Paciletor omv avioiiayn JSON
dedopévav péco HTTP kot otnv teyvoroyia JWT yio tnv amovour kot yprion tokens aceaieiog.

H emwowovia Eekiva and to frontend, to omoio amoctédder HTTP POST aitnuo mpog to backend

endpoint:

POST /user/login

To odpa g aitnong mepthapuPdvet To avtikeipevo AuthenticationRequestDto, to onoio mepiéyet 600

nedio: username kot password. [Topdderypa ortpotog:

{
"username": "student42",

"password": "mypasswordl23"

To aitnpo maporappdavetor and tov controller UserController, o onoiog mpom0Bei to avtikeipevo otnv

vmnpecio UserService yia eneéepyacios:

@PostMapping ("login")
public ResponseEntity<AuthenticationResponseDto> login (

@RequestBody AuthenticationRequestDto authenticationRequestDto

return userService

.authenticate (authenticationRequestDto)

50



.map (ResponseEntity: :0k)
.onFailure (Throwable: :printStackTrace)

.get();

H ypnon tov Try API emtpénet Tov ac@ain xepiopd eE0PEGEDV KAl TNV EMGTPOPT TOV OTOTEAECUATOG

LE AELTOLPYIKO TPOTO.

H péBodoc authenticate() omotehei v kvplo €ic0do Yy tov EAeyyo tavtotnTog. H Aoywkn mwov

axolovBeiton eivor 1 €€ng:

O ypnotg avalnteitor otn Pdon dedouévov pe Pdon to username. Av dev Ppebei, emoTpépetan
e€aipeon. Av Ppebet, emyepeiton Tovtomoinon péocw tov authenticationManager. Av 0 K®dkdg etvar
AavBacuévog, eppaviCetar e€aipeon BadCredentialsException. Av ta dwamictevtipla givar €ykvpoa,
dnpovpyeiton access token kot refresh token, avakaiovvrot Tponyovueva tokens, oamodnkevetat 1o véo

KoL TEAKA EMOTPEPETAL 1] amdvinon oto frontend.

O AN pNG KddKaS TG nebodov givor o e&ng:

public Try<AuthenticationResponseDto> authenticate (AuthenticationRequestDto
requestDto) {
return Try.of (() ->

Option.ofOptional (userRepository.findByUsername (requestDto.getUsername ()))

.getOrElseThrow(() -> new IllegalArgumentException ("There is no user with
username: " + requestDto.getUsername())))
.flatMap (user -> Try.of (() —-> authenticationManager.authenticate (

new UsernamePasswordAuthenticationToken (
requestDto.getUsername (),
requestDto.getPassword())))
.map (auth -> user)
.recover (BadCredentialsException.class, e —-> {
throw new IllegalArgumentException ("Wrong password provided", e);
1))
.map (user -> Tuple.of (
user,
jwtUtils.generateToken (user),
JjwtUtils.generateRefreshToken (user)))
.flatMap (tuple -> revokeAllAccessTokens (tuple. 1) .map(ignored -> tuple))
.map (tuple -> Tuple.of (
saveAccessToken (tuple. 1, tuple. 2).getOrElseThrow (
ex —-> new RuntimeException ("Access Token didn't save in
database.", ex)),
tuple. 3))

.map (tuple -> AuthenticationResponseDto.builder ()
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.accessToken (tuple. 1.getToken())
.refreshToken (tuple. 2)
Lbuild())

H amdvimon mov arootélieton Tpog to frontend mepiéyet ta dvo tokens:

public class AuthenticationResponseDto ({
@JsonProperty("access_token")

private String accessToken;

@JsonProperty("refresh_token")

private String refreshToken;

To access token omoBnkevetar mpocwpvé (m.y. 610 sessionStorage) Kot YPNOLOTOIEITOL Yo TNV
emkvpoon kabe perlovtikng aitnong. To refresh token pmopel va a&lomomBel yio v avtopa

AVOVEDGT) TNG GUVOESTG.

e mepintmon amotuyiog EAEYYOV TOVTOTNTAS, TO CUGTNIO EMOTPEPEL KATAAANAO UAVULO GOAALATOG
wpog to frontend, pe capeig TANpoopieg yio to TL T ye AGOOC (7). AavBaouévog kKmdkdg 1 avOTAPKTOG
ypnotg). H aocedielo g dwdikaciog dStao@oriletal YESm UNYOVIGU®OV ovbevtikomoinong Kot

dwyeiptong tokens, T@v omoiwv 1 TEYVIKT VAOTOINGN O TOPOLGLUCTEL GE EMOUEVT EVOTNTO.

H obvdeon ypnom amoterei v Pacikn Acttovpyio £1GOS0L GTNV EQUPOYT KOl 1] GOOTH VAOTOINGN
MG €yyvdrtal TNV TPOCTAGIO TMV TPOCOTIKMY OE00UEVEOV Kol TOV OOECIU®Y AEITOVPYIDV TOV
GLOTNLOTOG,.

4.4.3 Enovagpopd Kewowov IIpocpaocng

H epappoyn vroomnpilel unyoviopd emovagopds kmdikov mpocfacng Hécw mpoowpivov token, to
omoio amootéAleTor otov ypnotn pe email. H dwadikacio emtpénel oTov pnotn Vo EMOVAKTCEL TV
TPOGPacT GTOV AOYAPLICUO TOV YWPIg ToPEUPaoT oy EIPLOTT, KoL EIVAL GYESLUGUEVT] LUE YVAOUOVO TNV

AGPAAELD KOl TIV EVYPNOTIOL.
H pon mephapPdvetl d0o otddia: Tnv aitnon Yo ETovAQopd KoL TNV KOTOXDPIoN VEOL KOOIKOV.

H dwdkacia Eexivd pe aitmpo POST and 1o frontend mpog to endpoint:

POST /user/forgot-password
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To aitnua wepiiapfdvel To username tov ¥pNot ©¢ query parameter. To backend to mapaiapPiver

péom g e&ng pebddov otov controller:

@PostMapping ("forgot-password")
public ResponseEntity<Void> requestToken (

@RequestParam(name = "username") String username

return userService.requestToken (username)
.map (ResponseEntity: :0k)
.get () ;

H vanpeoia UserService extehel Ta e&ng Prjpatos:

o Avalntd tov ypnotn ue faomn to username.
e Anuovpyet véo reset token cuVOEIEUEVO LLE TOV YPNOTT.
e Amofnkevetl 1o token otn Paor dedopévev pe xpovikn woyd 30 Aentdv.

e Amootéliel email 6TOV ¥pNOTN HE CHVOECUO ETOVAPOPUC.

To Bacukd amdoracpe kdduka gival To 5N

public Try<Void> requestToken (String username) {
return Try.of (() -> userRepository.findByUsername (username)
.orElseThrow(() —-> new IllegalArgumentException ("Username not found")))
.map (user -> resetTokenRepository.saveAndFlush (ResetToken.newToken (user)))
.flatMap (resetToken -> emailService.sendEmail (SendEmailDto.builder ()
.sendTo (resetToken.getUser () .getEmail ())
.subject ("Reset Your Password - Uniboost")
.body ("""

Hello %s,

We received a request to reset your password for your Uniboost

account.

Click the link below to choose a new password:

oe

S

This link will expire in 30 minutes. If you didn't request a

password reset, you can safely ignore this email.

Thanks,
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The Uniboost Team
"' formatted (resetToken.getUser () .getFirstname (), resetLink +
resetToken.getToken ()))
.build()))

H dnuovpyia tov reset token yiveton pécm g ototikng pnefddov ResetToken.newToken (User

user) . H péBodoc dnpovpyel éva avtikeipevo Tomov ResetToken pe o €€ YOPAKTNPLOTIKA:

e Lovodiké avayvoplotikd (UUID)

e acpaAég token 64 bytes, mapoyouevo HEG® SecureRandom
e ypovikn 1oy0 30 AewT®dV

e Kortdotaon unused

e oUVOECT) LLE TOV YPNOTH OV TO ot OnKe

H viomoinon €xel og e&ne:

public static ResetToken newToken (User user) {

long thirtyMinutes = 30 * 60 * 1000;

return ResetToken.builder ()
.1d (UUID.randomUUID())
.token (token())
.expiredAt (new Date (System.currentTimeMillis () + thirtyMinutes))
.createdAt (new Date (System.currentTimeMillis()))
.user (user)
.used (false)

Jouild() ;

private static String token () {
SecureRandom random = new SecureRandom() ;
byte[] bytes = new byte[64];
random.nextBytes (bytes) ;
return Base6b4.getUrlEncoder () .withoutPadding () .encodeToString (bytes) ;

H ypnon tov SecureRandom kot n mapoywyn Base64 URL-safe token eyyvmvtar vynio eminedo
acPaAELng Ko un TpoPreyindmrag.

O ypnomc AapPavel email TOL TEPLEYEL TPOCWOPIVO GVVOEGO ETAVOPOPAC, O OTOI0G 0dNYEL 0TI GEADQ
KaTaympong véov kmdkov. To email mepiapufdvel emiong evnuépmon Yoo T XPOVIKY 1GYY TOL
GUVOEGOL Ko 00nyieg acpareiac. To mepieyduevo kot 1 LopPN TOoL email amotva®@VOVTAL KOl GTNV

gvomta 4.3.13.
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21 ovvéyela, 1o frontend amootéliel véo POST aitnua yia va opiotel 0 vEog Kmotkdc:

POST /user/reset-password

To aitnua weprrappdvet to token g query parameter kot to véo password wg JSON body. To backend

Swyepifeton 1o aitnpa pe v TopaKaTo péhodo:

@PostMapping ("reset-password")
public ResponseEntity<Void> resetPassword (
@RequestParam(name = "token") String token,

@RequestBody ResetPasswordRequestDto requestDto
return userService.resetPassword (token, requestDto.getPassword())

.map (ResponseEntity: :0k)
.get () ;

H péBodoc resetPassword() oto UserService:

e evromilel To reset token ot Pdon
o eAéyyel av glval NON ypnopomompévo N €xet Anéet
®  KPLATOYPOPEL KO arodnKeVEL TOV VEO KMIIKO

® uapkapet to token wg used

H avtictoym viomoinon:

public Try<Void> resetPassword(String token, String password) {

return Try.of (() -> resetTokenRepository.findByToken (token)
.orElseThrow(() -> new RuntimeException ("Invalid Token!")))
.filter (resetToken -> !resetToken.isUsed () &&
resetToken.getExpiredAt () .after (new

Date (System.currentTimeMillis())),
ex —-> new RuntimeException ("This token is used!"))

.map (resetToken -> {
resetToken.getUser () .setPassword (passwordEncoder.encode (password) ) ;
resetToken.setUsed (true) ;
return resetTokenRepository.saveAndFlush (resetToken) ;

}) i
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H emovagopd kmdikol amotelel kpioin Aettovpyio vrootpiEng ypnotov. H yprion povadiko token,
0 POVIKOG TEPLOPIGHOC, 01 EAEYYOL EYKLPATNTAS KOl 1] EVILLEPMOOT] TOL YPNOTY LEc® email dStucpoarilovv

v a&omotio Kot TV ac@diela e dtadikaciog.

4.4.4 Awygipron Madnparov (CRUD)

H dwayeipion tov padnpdtov arnotelel pio and T1¢ Pacikdtepeg Aettovpyieg tng epapproyns. Ot ypnoteg
£€ovv TN duvVOTOTNTA Vo dNUIoVPyolV, vo TpoPdilovv, vo emefepydloviol Kol vo Sloypapovy

pobnpota, avaioyo pe Tov pOAO Kol Tn 6xEoM TOVG e Kabe padnuo (dnpuovpyds | GUUUETEXDV).

To backend viomotei tnv TAnpn Aertovpykdtta CRUD (Create, Read, Update, Delete) péocw RESTful

endpoints, evd kaOe evEpYELD, GUVOIEVETAL OTO KOTAAANAOVE EAEYYOVE TAVTOTNTOG Kol SIKUIOUATOV.

o O Aetrtovpyieg drywpilovtor o€ TEGGEPLS KOPIEG KOTNYOpPies:

o Anuovpyia véov HabnoTog amd Tov YpNHoT-01dacKovTa

o [IpoPoin pabnudatov and OAOVE TOLG YPNOTES, LE OOPOPETIKO EMIMENO AENTOUEPELNG
o Emefepyacio podnudatov and tov dnpovpyd toug

o Aaypoen Lobnuatov pe evUEP®GOT OADY TV CUUUETEXOVIOV

2T1¢ eMOUEVEG VTOEVOTNTEG TTEPLYPAPOVTOL OVOALTIKG Ol TEXVIKEG AETMTOUEPEIEG Yo KABe evépyeta,

nepthapPdvovtag ta avtiotorya endpoints, Ta DTOs gi166d0v/e£6d0v ko ) pon) oto backend.

4.4.4.1 Anmovpyio MaOnpatog

H dnuovpyia véov padnuatog mpaypotonoleitol amd yproTes mov eMBVUOVY Vo AEITOVPYNOOVY MG

dwddorovteg oty mhatpopue. H Aettovpyio viomoteitan péom POST outpatog oto e&€ng endpoint:

POST /post

To aitmuo anootédieton amd to frontend kot TepAapfivel 6To cOUA TOL TA GTOLXEID TOL LOOUOTOG
og popoen JSON, kabag kot To access token oto medio Authorization tov header. Ta dedopéva Tov

L0 LOTOG OTOTVTTOVOVTOL 6TO avTikeipevo Tomov PostCreateDto:

public class PostCreateDto {
private String title;
private String previewDescription;
private String description;

private Integer maxEnrolls;
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private Boolean isPersonal;

private String place;

To aitnpa maporapPaveror otov controller kot mpowbeitoan otnv vanpecia PostService, agov mpmdTa

eEayBei 10 username and 10 JIWT:

@PostMapping ()
public ResponseEntity<UUID> create (
@RequestBody PostCreateDto createDto,
@RequestHeader (HttpHeaders .AUTHORIZATION) String auth

String username = jwtUtils.extractUsername (auth.substring(7));
return postService.create (createDto, username)
.map (ResponseEntity: :0k)

.get();

H nébodog create() oto service exterel ) factkn Aoyikn dnuovpyiog Tov HobNUoTog. ZuyKEKPIUEVO.:

e avalntd tov ypnotn ue fdomn to username

o eléyyel av £xel Nom dnuovpynoet pabnua pe idto titho

o dnuovpyel avtikeipevo Post pe 6Aa ta wedia omd o DTO
o 0étel nuepounviec dnuovpyiog Kot EVNUEPMOONG

e qamoOnkevel o vEo padnua ot Pdon dedopévav

e amootéddel email emPePaimong otov dnuovpyod

To oyeTikd amdCTACHA KOJKA EXEL WG EENG:

public Try<UUID> create (PostCreateDto createDto, String username) {

return Try.of (() -> Option.ofOptional (userRepository.findByUsername (username) )
.getOrElseThrow(() -> new IllegalArgumentException ("There is no user
with username: " + username)))

.filter (user -> user.getPostsOwnedByMe () .stream/()
.noneMatch (post -> Objects.equals (post.getTitle(),
createDto.getTitle())),
() -> new IllegalArgumentException("The title is already used by this
user."))
.map (user -> {
Post post = new Post();

post.setId(UUID.randomUUID()) ;
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post.setTitle (createDto.getTitle());
post.setPreviewDescription (createDto.getPreviewDescription()) ;
post.setDescription (createDto.getDescription());
post.setMaxEnrolls (createDto.getMaxEnrolls ()) ;
post.setIsPersonal (createDto.getIsPersonal ()) ;
post.setPlace (createDto.getPlace())
post.setCreatedBy (user) ;
post.setCreatedAt (OffsetDateTime.now()) ;
post.setUpdatedAt (OffsetDateTime.now()) ;
return postRepository.saveAndFlush (post) ;

})

.map (post -> {
emailService.sendEmail(...); // anmootoAn enmiBefaliwong dnuLoupylog

HoOAuUATOC
return post.getId();
1)

To amotéheopa g Aettovpyiag eivor  emotpon) Tov UUID tov veodnuovpyndéviog padnpatog oto

frontend, 1o onofo pmopel va ypnoiponomBel yio TAonynon 1 EVNUEPOGT TG KOTAGTAGNG TOV YPOTH).

H vlomoinon akoiovBei tig apyéc REST ot tpet eAéyyoug povadukdtnTog yio Tov Titho £vTOg ToL 1010V
dnpovpyo, kabadg kot acpdrelag pécm tavtomoinong JWT. H dueon arootodn email emiPePainong

Bektidver v gpmepia xpro Kot TV a&lomoTio TOL GUGTHIOTOG,

4.44.2 TIIpofoi MaOnpdrov
H mpofoin pobnudrov arotelel facikn Aettovpyia TG EPAPUOYNG, KOOMG ETTPENEL GTOVS YPNOTES VO

gvnuepovovtot yio tao dtebéotpa padnpata, vo avalntovv 6ca Toug evolaeEépovy Kot va dtayepilovtan

0ca £yovv dnuovpynoet | TtapaxkoiovBovv. H epoppoyr viomotel daxpird endpoints yio:

e TNV Topovciacn OAmv Tov padnudatov (feed),
o TNV eUEAVION TOV pHodNUdTOV TOL £XEL SNUIOVPYNOEL 0 YPNoTNG (My courses),
e NV mpofoin TV pabdnudtov ota onoia £xet eyypagel (enrolled),

® KOl TNV avoALTIKY TpoPolir kabe puabnuartog (detailed view).

Kdabe mpoPoin mapéyetl ouykekpipévo dedopéEVE avaAoya [LE TOV POAO Kol TN GYECT] TOV YPNOTI LE TO
péonua. Ta dedopéva e&ummpetovvror pécw RESTful endpoints pe vmootipién ceiidomoinong,
avalntnong Kot ToEvopunong.
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4.4.4.2.1

H apywn mpoforn podnuatov (feed) emtpénel oe kabe yprot va mepmyndel oe 6ha ta dobéoiua
poabnpata Tov Exovv dnuiovpyndel amd diiovg ypnoteg. H Aettovpyio avtn anotehei Tov Pacikd Tpdmo

avakdioyng podnudtov kot vrootnpilel avalntnon, Ta&vouncn Kot GeEAdomoinot.

To aitnua mpaypatoroteiton péow HTTP GET mpog to €€ng endpoint:

GET /post/feed

To endpoint 6&yeTon TIC TAPAKATO TAPAUETPOVGS;:

e search (mpoaipetikd): AéEN-KAedl Tov ¥pnoIOTOIEiTOL Y10 QIATPAPIGUA e Pdon ToV TiTAO
e page: aplBuog oeridag (mpoemiioyn 0)

o size: uéyeBog oeridag (mpoemroyn 10)

e sort: wedio ta&vounong (w.y. updatedAt)

e Authorization header: mepiéyel to JIWT yio e€arywyn| Tov username

H viomoinomn otov controller ivar 1 eénc:

@GetMapping ("feed")

public ResponseEntity<PostResponseContainerDto> getPosts (

@RequestParam(name = "search", required = false, defaultValue = "") String
search,

@RequestParam(name = "page", required = false, defaultValue = "0") int
page,

@RequestParam (name = "size", required = false, defaultValue = "10") int
size,

@RequestParam(name = "sort", required = false, defaultValue = "updatedAt")

String sort,

@RequestHeader (HttpHeaders.AUTHORIZATION) String auth

String username = jwtUtils.extractUsername (auth.substring(7));
return postService.findByTitle (search, page, size, sort, username)
.map (postPage -> new PostResponseContainerDto (
postPage.stream()
.map (PostMapper: :postToPostResponseDto)
.collect (Collectors.toList()),
postPage.getTotalElements()))
.map (ResponseEntity: :0k)
.getOrElseThrow (ex -> new RuntimeException ("Something went wrong while
fetching posts.", ex));

}
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To service kaAel ™ pébodo findByTitle(...), n omoia extedel avalnmmon pe Pdon tov titho, €V

Tavtdypova eEaipel Ta pobnpaTa Tov aviKovy 6Tov 1o ToV ¥PNoTN:

public Try<Page<Post>> findByTitle(String title, Integer page, Integer size, String
sort, String username) {
return Try.of (() -> postRepository.findByTitle (
title.toLowerCase (),
username,

PageRequest.of (page, size, Sort.by(sort).descending())));

H ondvimon mov emotpépetar otov client mepthapPdver o Alota omd avrikeipeva tHmOL
PostResponseDto kot Tov cuvoiikd aptBpd amoterecspdtov. To GuVoMKO aVTIKEIIEVO amdvInong etvan

tomov PostResponseContainerDto:

public class PostResponseContainerDto {
private List<PostResponseDto> content;

private Long total;

Kdabe PostResponseDto mepiéyet ta facikd xopaKTnplotikd evog pobnuotog:

public class PostResponseDto {
private UUID id;
private String title;
private String previewDescription;
private Integer maxEnrolls;
private Boolean isPersonal;
private String place;
private UserPostResponseDto userOwner;

private Integer enrollments;

To medio userOwner givar Tomov UserPostResponseDto kot mepiéyel ta oTot el Tov dMpovpyod Tov
poaOnuotoc:

public class UserPostResponseDto {
private UUID id;
private String username;
private String firstname;
private String lastname;
private String email;

private String phone;
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H mpoPolin feed diver otov ypriotn ™ duvatdtnra va eviuepwbei yio OAa to dSrobéoipa podnuata, vo
o eUATpApel Katd Titho, va Ta&vopnocel to amoteléopata Ko va mepinyndel gdxoAa pe ypnom
ceMdomoinone. AmoteAel Packcd pnyoviopd 16600V ot Agttovpyio EYYPAONS KAl YEVIKOTEPH GTNV

OAANAETIOpOOT LE TNV TAATOOPLLAL.

4.4.4.2.2 MoOpara mov 'Eyxyo Anmovpyioer (My Courses)

H epappoyn moapéyet otov ypfotn m duvatdtnra vo TPoPAiel GUYKEVIPOTIKG OAa Ta pafnpota Tov
€xel oOnuovpynoet o id1oc. H Aertovpyla avtn emttpénel otov ddAoKOvVIA Vo EXEL TANPN EKOVA TNG
dwaockaAiag Tov, KaBdg ko va petofel edkoda otn Swyeiplom, enefepyacia 1 Swypaen kdbe

pofnpatog.

H mp6cfoon ota dedopéva mpaypotonoteitatl péow HTTP GET autipartog oto €€ng endpoint:

GET /post/myposts

To aitnua vrootnpilel mapopétpovg ceAdonoinong kot ta&vounong:

e page: aplBuog oeridag (mpoemiroyn 0)

o size: uéyebog oeridag (mpoemroyn 10)

e sort: wedio ta&vounong (w.y. updatedAt)

e Authorization header: mepiéyel to JWT tov ypriot

H avtiotoym pébodoc otov controller:

@GetMapping ("myposts")

public ResponseEntity<PostResponseContainerDto> getOwnersPosts (

@RequestParam(name = "page", required = false, defaultValue = "0") int
page,

@RequestParam (name = "size", required = false, defaultValue = "10") int
size,

@RequestParam(name = "sort", required = false, defaultValue = "updatedAt")

String sort,

@RequestHeader (HttpHeaders.AUTHORIZATION) String auth

String username = jwtUtils.extractUsername (auth.substring(7));
return postService.findByUsername (page, size, sort, username)
.map (posts -> new PostResponseContainerDto (
posts.stream()

.map (PostMapper: :postToPostResponseDto)
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.collect (Collectors.toList ()),

posts.getTotalElements()))

.map (ResponseEntity: :0k)

.get () ;

H pébodog findByUsername(...) avalntd otn Pdon Odedouévov OAo To pobnuoto mwov £yovv

dnuovpynBel amd TOV CLYKEKPUEVO ¥PNOTN, LE YPTOT GEMdOTOINGNG:

public Try<Page<Post>> findByUsername (int page, int size, String sort, String

username) {

return Try.of (() -> postRepository.findByUsername (

username,

PageRequest.of (page, size, Sort.by(sort) .ascending())));

INo kéBe pdbnpa mov avikel otov ¥pNoTn, emotpépetal Eva avrtikeipevo PostResponseOwnerDto, to

omoio meptAapfavel ovoAvTikd ototyeio, LETAED TOV OTOIWV:

public class PostResponseOwnerDto {

private
private
private
private
private
private
private
private

private

UUID id;

String

title;

String previewDescription;

String description;

Integer enrollments;

Integer maxEnrolls;

Boolean isPersonal;

String place;

List<UserPostResponseDto> enrolledStudents;

Xe avtiBeon pe v mpoPorn feed, edd mapéyeTan emmAEOV 1| AMOTO TV EYYEYPOUUUEVOV (QOITNTMV

(enrolledStudents) pe ta AP oToLYElR TOVG, HLEC® TOL OvTiKEEVOL UserPostResponseDto:

public class UserPostResponseDto {

private
private
private
private
private

private

UUID id;

String
String
String
String
String

username;
firstname;
lastname;
email;

phone;

H mpoPoin avtn evdeikvuton yioo TV TANPN enomteion kol dayeipion Tov podnudtov mov €yel

dnuovpynoet o yprnotg. Hopéyet Tig amapaitnteg TAnpopopieg yio vo petafel oe ene&epyacia, va Ot

1 6Vvheon TV POTNTAOV 1] VO KOTAPYNOEL KATO0 Pddnpa av ypelaoTel.
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4.4.4.2.3 MoOnpara ota Onoia Zoppetéyo (Enrolled)

H epappoyn divel m dvvatdtnra otovg xpnoteg vo tpofdiiovy 6o to, pobnpoto ota omoio gival
gyyeypoppévol og cvppetéyoviec. H mpofoin auth emTtpénel 6Tov OTnT va £XEL GOPT EIKOVO TV

ponudatov tov tapakoiovdel, va to evtomilel ypryopa Kot va S1oyelpileTal T GUULETOYT TOV.

To oyetikd aitnpa npaypatonoteiton pésm HTTP GET mpog to endpoint:

GET /post/enrolledposts

Onwg kot otig vrorouteg Tpoforés, vrootnpilovtar mapdpetpol celdomoinong kot ta&vounong:

e page: aplBuodg oelidag
o size: néyeBog oeAidag
e sort: medio TaEvounong

e Authorization header: mepiéyel to JWT tov ypriot

H pébodoc otov controller:

@GetMapping ("enrolledposts")

public ResponseEntity<PostResponseContainerDto> getEnrolledPosts (

@RequestParam (name = "page", required = false, defaultValue = "0") int
page,

@RequestParam(name = "size", required = false, defaultValue = "10") int
size,

@RequestParam(name = "sort", required = false, defaultValue = "updatedAt")

String sort,

@RequestHeader (HttpHeaders .AUTHORIZATION) String auth

String username = jwtUtils.extractUsername (auth.substring(7));

return postService.findEnrolledByUsername (page, size, sort, username)
.map (ResponseEntity: :0k)
.get();

To service ypnotponotei  péBodo findEnrolledByUsername...), 1 omoio avalntd ot fdon dedopévov

O\0. To, Lo paTo 0TO OTTOT0 GUUUETEYEL O YPNOTNG MG POLTNTNG:
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public Try<PostResponseContainerDto> findEnrolledByUsername (int page, int size,
String sort, String username) {
return Try.of (() -> postRepository.findEnrolledPostsByUsername (
username,
PageRequest.of (page, size, Sort.by(sort).ascending())))
.map (posts -> new PostResponseContainerDto (
posts.stream() .map (PostMapper: :postToPostResponseDto) .toList (),

posts.getTotalElements ()));

H oandvtnon mov emiotpépetan meptrapPaver avtikeipevo tomov PostResponseContainerDto, to onoio

EPLEYEL:

e Alota pe avtikeipeva PostResponseDto

®  oULVOMKO TAN0OG EYYPOUEDY Y10 GKOTOVES GEADOTOINGNC

Ta d6edopéva yio kaOe pabnua etvor ida pe v mpofoin feed ko meprhapfdavouvv titho, meprypapn,
tonofecio, TOmo pabnpatog, aplBpd eyypaedv Kol GToLyEic TOV SMULOVPYOL.
H ovykexpipévn mpoPoir| amotekel Pacikd epyodeio mapakorovBnong yio kébe @ortnry], kabdg Tov

TapEXEL KEVIPIKT| TPOGPaoT o€ Oha T evepyd pafnpata ota oroia £xel £YypaQEL.

4.4.4.2.4 Avairvtuan HpoPor Madypatog (Detailed View)

H epappoyn mpocoépel oe kdbe ypotn T SLVOTOTNTO OVOAVLTIKNAG TPOPOANG VOGS CUYKEKPIUEVOD
padnpatoc. H tpofoin avt evepyomoteitan dtav o xpnotng emiééet kamowo pabnua and to feed 1| and
TN Mot TV LafnIaToY TOL Kol TOL EMLTPETEL VO OEL AVOAVTIKA GTOXEI0 OT®S TEPLYPOPT], ONHIOVPYO,

TAN00G eyyEYPOUUEVOV POTNTAOV KO S100EGILOTNTO.

To oyetikd attmpa cpaypoaromoteiton pécw HTTP GET mpog o ££1ig endpoint:

GET /post/{postId}

To postld avticToryel ot0 avayvopilotikd tov padnpatog Tov emAéyel o ypnotg. To aitnua omottet
header e&ovo1066mong (Authorization) pe to JWT tov ypfiotn. H uébodog otov controller:
@GetMapping (" {postId}")

public ResponseEntity<PostDetailsResponseDto> getPostById (

@RequestHeader (HttpHeaders.AUTHORIZATION) String auth,
@PathVariable ("postId") UUID postId
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String username = jwtUtils.extractUsername (auth.substring(7));
return postService.getPostById (username, postId)
.map (ResponseEntity: :0k)

.get () ;

H pébodog getPostByld(...) oty vanpecia ypnoiponolel to dvopa xpnotn OGTE VO TPOGUPUOCEL TNV

ATOKPIOT] OVAAOYO LE TO OV O YPNOTNG:

e givar o dnuovpyog Tov padnparoc,
e givau eyyeypoupévog 6To Habnuo,

e 1 elval emMoKENTNG.

H oandvinon emotpépetor oe popen PostDetailsResponseDto, to omoio mepihapufdvel to Topakdtm
media:
public class PostDetailsResponseDto {
private UUID id;
private String title;
private String previewDescription;
private String Description;
private Integer maxEnrolls;
private Boolean isPersonal;
private String place;
private UserPostResponseDto userOwner;
private Integer enrollments;
private boolean isEnrolled;

private boolean isOwner;

To medio userOwner mepi€yet TG Pacikég mAnpogopies Tov dnpovpyol, evd ta nedia isEnrolled won
isOwner kaBopifovv T oyéon tov xpn ot ne To pédnua. Avtég ot Té ypnolpomolovvior 6to frontend
Y va Tpocappoletal ) Stemapn xpNnotn, epeaviloviag avaioyes emAOYESG (TT.). EYYPOUPY], ATOEYYPOON,
dwyeipion).

H npofoln avt amotedel kKevipikd onpeio and 10 0moio 0 YpHoTNg UIToPEl va amopacicel av BEAel va
gyypapel og éva pabnuo M va dtoyelprtotel Eva pdbnpa mov £yetl dnpovpynoet. Anoteiei eniong  Pdon
YL TIG EMOUEVEC AgrTovpyieg (eyypapn, eneéepyacia, daypagy), Ol OTOiEG avOADOVTAL OTIG EMOUEVES

EVOTNTEC.
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4.44.3 Awyegipion Zoppetoyng e Madnuo
H epoppoyn vrootnpilelt mnpn unyovicpd S1oyeiptong GOUUETOYNG POITNTOV G LobNUaTo, TOGO Ao
TNV TAEVPA TOL ATAOD ¥PNOTH OGO Kot otd TV TAEVPA TOL OTLOVPYOV KAOE HOBNUATOG. ZUYKEKPLUEVD,

vrootnpilovrar:

e  Eyypaon evog ypnot oe pddnua (and tov id10)
e Amoydpnon amd padnua (disenroll, eniong amod tov id10)

o Aogaipeon eyyeypapévon @ottnti and TovV oMovpyd Tov HabnpaTog

Kabe pio omd avtéc tig evépyeleg vAomoleital Hécw SapopeTikoy endpoint, LE TOVS OVTIGTOLYOVC
eAéyyovg Tavtonoinong kot Tpocfacng. Emimiéov, 0deg o1 adiayéc cuvodehoviol amd omosToAn email

EVNUEPMOTG GTOVG EUTAEKOUEVOLG YPTOTES.

4.44.3.1 Eyypagen Xpiotn og MaOnpa

H eyypaon oe pabnuo anotelel ) Pacikr| evépyela LEG® TG OMOi0G £VaG XPTOTNG OMOKTH GUUUETOYN
oe pabnuo mov mpooeépetar and dAiov gournt. H Aertovpyla viomoieiton pésw HTTP POST

a1t HOTOG TPOG To €&Ng endpoint:

POST /post/enroll/{postId}

To postld eivar 10 povadikd avayvoplotikd Tov uadnuatog. O ypfotng mpémel vo. gival
avBevtikomompuévoce, kabmc to JWT e€dyetor amd o Authorization header yio v avayvdpion tov

username.

H pébodog otov controller £xel w¢ €ng:

@PostMapping ("enroll/{postId}")

public ResponseEntity<PostDetailsResponseDto> enroll (
QRequestHeader (HttpHeaders .AUTHORIZATION) String auth,
@PathVariable ("postId") UUID postId

String username = jwtUtils.extractUsername (auth.substring(7));
return postService.enroll (username, postId)
.map (ResponseEntity: :0k)
.get();
}

H pébodog enroll(...) 610 service ektelel TOVG AmOPAITNTOVG EAEYYOVS KO EVILEPDOELS:

e Evpeon tov pabnuotoc pe féon to postld
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e  Avaktnon tov ypnotn omd To username

e 'Eleyyog 6tu:
O 0 yYpPNOTNG OgV Etval 0 dNUOVPYOS TOL PABNIOTOG
O 0 YPNOTNG OV Elval O EYYEYPAUUEVOS
o TOo pabnua €yel dSabéciueg BEaelc

e Eyypaomn tov ypnotn oto pédnpa

e AmoBnkevon g véag KoTdoTaons ot Pdon

e Amootol) email oTov YpfOTN KoL GTOV dNUIOVPYO

H péBodog eivan emonuacpévn pe @Transactional, dote OAeg o1 mapambve evépyeieg (avaxinonm
dedopévav, Tpomomoinon AloTOG €YYeYPUUUEVOV, 0moONKEVOT, amooToAn email) va ekteAobviol g
gviaio Lovado cLVOALAYNG. AV 0TTO100MTTOTE POl ATOTOYEL, 1 GALOYT) AKVPOVETAL, dloc@oAilovTag T

ouvoyn NG Paong dedoUEV@V.
H viomoinom €xel wg €€ng:

@Transactional
public Try<PostDetailsResponseDto> enroll (final String username, final UUID postId)
{

return Try.of (() -> Option.ofOptional (postRepository.findById (postId))
.getOrElseThrow( () -> new PostNotFoundException ("There is no post with
id: " + postId)))
.flatMap (post -> Try.of (() —->

Option.ofOptional (userRepository.findByUsername (username) )
.getOrElseThrow(() -> new IllegalArgumentException ("There is no
user with username: " + username)))
.flatMap (user -> {
io.vavr.collection.List<User> enrolledUsers =

io.vavr.collection.List.ofAll (post.getEnrolledUsers()) ;

return Try.of (() -> post)
.filter(p -> p.getMaxEnrolls () > enrolledUsers.size(),
() —> new IllegalStateException ("Cannot enroll: The
lesson is full."))
.filter(p -> !p.getCreatedBy () .equals (user),
() —> new IllegalArgumentException ("You cannot enroll
if you are the owner of the post."))
.filter(p -> !enrolledUsers.contains (user),
() -> new IllegalArgumentException ("User already
enrolled."))
.map(p —-> {
io.vavr.collection.List<User> updatedUsers =
enrolledUsers.append (user) ;

p.setEnrolledUsers (new ArrayList<> (updatedUsers.asJaval()));
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return postRepository.saveAndFlush (p);

})

.map (post2 -> {
emailService.sendEmail(...); // email otov xpHotn
emailService.sendEmail(...); // email otov dnutoupyd
return post2;

1)

1))

.map (post -> PostMapper.postToPostDetailsResponseDto (post, username))

.onFailure (Throwable: :printStackTrace) ;

H amdxpion emotpépetoar e popen PostDetailsResponseDto, 1o omoio mepiéyetl ta evnuepmpéva

dedopéva Tov pabnuotoc, petasd Twv omoimv:

®  TOV GLVOAIKO aplOUd GUUUETEXOVTOV
® TO v 0 YPNOTNG Eival TAEOV EYYEYPAUUEVOS

e 70 av glvar 0 dnpovpyog

H Aettovpyio eyypoaenc meptiapfavel TANpelg eEAEYXOVG MOTE VO, Sl0c@OAMIETOL 1| OKEPALOTNTO TMV
OEJOUEVOV KOl VO OTOPEVYOVTOL TEPUTTAOCELS OITAOEYYPaPNG 1| vaépPacng tng dwbecipuotmrag. H
AmOGTOAN gWomomoemv pécw email gvioybel T dwpdveln Kot Kpatd OAOVS TOVG EUTAEKOUEVOLG

EVILEPOUEVOLG,.

4.4.43.2 Amogyypai Xpiotn oxé6 Madnpa

H epappoyn emttpénel 6Toug ¥pNoteg va amoywpovy omd uadnupoate ota omoia sival eyyeypoppévot,
péom Aettovpyiog amoeyypopnc. H evépyela avut eEacpaiilel v avtovouio Tov ¥priotn Kol TPocPEPEL

kaBapn €000 omd pabnfpaTa TOV OEV TOV EVOLOQEPOVY TAEOV.

H amoeyypapn npayuatomoteiton péow HTTP DELETE artfpatog mpog to e&)g endpoint:

DELETE /post/disenroll/{postId}

To postld avtictoyel oto pabnpa amod To omoio BEAeL va amoywpnoet o xpriotne. H tavtonoinon yiveton

péom JWT token mov mapéyetar oto Authorization header.

H pébodoc otov controller givou:

@DeleteMapping ("disenroll/{postId}")

public ResponseEntity<PostDetailsResponseDto> disenroll (
@RequestHeader (HttpHeaders.AUTHORIZATION) String auth,
@PathVariable ("postId") UUID postId
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String username = jwtUtils.extractUsername (auth.substring(7));
return postService.disenroll (username, postId)
.map (ResponseEntity: :0k)

.get () ;

H Aoy g amoeyypaong oto PostService mepihapfavet ta e€ng fpata:

e Evtomopdg tov pabnpotog pe Béon to postld

Avdaktnon tov yprotn ond ) Baon pe Pacn to username

e 'Eleyyog 6T 0 pNoTNG Elval TPAYUATL EYYEYPAUUEVOG GTO PO UL
e Aogaipeon tov ypnotn and m Mota eyyeYPALUEVOY

e AmofBnkevon TV oAAAY®DV

e  Amootol) evnuepTikoD email 1060 GTOV YPNGTH OGO KOl GTOV OMUIOVPYO

H pébodog eivar emonpocpévn e @Transactional, dote OAEG Ol EVEPYEIEG VO EKTEAOVVTOL ATOMIKEL (OC

GUVOALOYN:

@Transactional
public Try<PostDetailsResponseDto> disenroll (final String username, final UUID
postId) {
return Try.of (() -> postRepository.findById (postId))
.flatMap (postOpt -> Option.ofOptional (postOpt)

.toTry(() -> new IllegalArgumentException ("There is no post with id: "
+ postId)))
.flatMap (post -> Try.of (() -> userRepository.findByUsername (username))
.flatMap (userOpt -> Option.ofOptional (userOpt)
.toTry(() -> new IllegalArgumentException ("There is no user with
username: " + username)))

.flatMap (user -> {
List<User> enrolledUsers = new

ArrayList<> (post.getEnrolledUsers()) ;

return Try.success (post)
.filter(p -> enrolledUsers.contains (user),
() -> new IllegalArgumentException ("User is not
enrolled in post: " + postId))
-map (p —> {
enrolledUsers.remove (user) ;
p.setEnrolledUsers (enrolledUsers) ;
return postRepository.saveAndFlush (p);
})
.map (post2 -> {
emailService.sendEmail(...); // email octov xpHotn

emailService.sendEmail (...); // email octov dnuioupyd
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return post2;
P
1))

.map (post -> PostMapper.postToPostDetailsResponseDto (post, username)) ;
}
To amotéhecspo TG amogyypaeng eival 1 evnUEPoT TG AloToG GUUUETEXOVTOV 0To backend kot M

eMOTPOPN ToL avtikelévov PostDetailsResponseDto pe tig evnuepopéveg minpogopieg yio to padnpa.

H evépyela amoeyypapng Tpocpépel GTovg YPNoTeG TV EVEMEIN VO SLOYEPIGTOVY TN GULUETOYT] TOVG
aVAAOYO UE TIG OVAYKEC TOVG, Y®PIc T pecoldpnon tpitev. [lapddinia, 1 aTOGTOAN EVNUEPDCEDY

ST PEL Kot TOV ONIovpyod EVIALEPO Y10 TIG OAAAYES TOV QLPOPOVYV TO UAONUE TOV.

4.4.43.3 Amopaxpoven @ovtnty ané Anpovpyé Mabipartog
H gpapuoyn divel T duvoTdOTNTO GTOV SNUIOVPYO EVOG LOONUATOG VO APALPECEL EYYEYPOUUEVO POLTITY
ao To uabnud tov. H evépyela avt pmopel vo ypnoporombel 6e TEPITTOGEIC AKDPOCTC GLUUETOYNG,

TaPuPlocen g KAVOVOV 1 YEVIKOTEPNG SLoEIPIONG TN OULASAC TOV QOLTNTMV.

H amopdxpovon viomoteitoan pe HTTP DELETE aitnpa mpog to €€ng endpoint:

DELETE /post/disenroll/{userId}/{postId}

To userld givat 10 avoyvopilotiKod Tov EottnTi OV TPOKELTOL Vo, amopakpuvOel kot To postld etvon o
avayvoptoTiko Tov pabnpatoc. H tavtomoinor tov dnpuovpyod yiveton péow tov JWT mov mepiéyetan

o010 Authorization header.

H pébodoc otov controller:

@DeleteMapping ("disenroll/{userId}/{postId}")

public ResponseEntity<Void> deleteEnrolledStudent (
@RequestHeader (HttpHeaders.AUTHORIZATION) String auth,
@PathVariable ("postId") UUID postId,
@PathVariable ("userId") UUID userId

String username = jwtUtils.extractUsername (auth.substring(7));
return postService.deleteEnrolledStudent (username, postId, userId)
.map (ResponseEntity: :0k)
.get();
}

H pébodoc deleteEnrolledStudent(...) oto PostService extelel ta e&ng Prypata

o  EmPefoicdvel 0TL 0 ypoTNG OV EKTEAEL TNV EVEPYELN EIVOL O dNUIOVPYOS TOL LB UATOG
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e Avalnta 1o pdbnuo Kot tov gportnti ot Pdion
o Aogoaipei Tov gortnti omtd T AloTo TOV EYYEYPAUUEVEOY
e Amofnkedel TNV TPOTOTOMUEV KATAGTAON

¢ Amootélhel email 1660 6TOV POITNTH OGO KOl GTOV dNULOVPYO

H vlomoinon eivon emonuoaocuévn pe @Transactional dote vo Swaceariletar 0Tt 1 dadikocio

O0AOKANPOVETOL OLTOUIKA:

@Transactional

public Try<Void> deleteEnrolledStudent (String username, UUID postId, UUID userId) ({

return Try.of (() -> Option.ofOptional (postRepository.findById (postId))
.getOrElseThrow(() -> new IllegalArgumentException ("There is no post
with id: " + postId)))
.filter (post -> post.getCreatedBy () .getUsername () .equals (username),

() —> new IllegalArgumentException ("User is not the owner of the

post."))
.map (post -> {
post.setEnrolledUsers (post.getEnrolledUsers () .stream()
.filter (user -> l!user.getId().equals (userId))
.collect (Collectors.tolList()));
return postRepository.saveAndFlush (post) ;
})
.map (post -> Tuple.of (
Option.ofOptional (userRepository.findById (userId))
.getOrElseThrow(() -> new IllegalArgumentException ("There
is no user with id: " + userId)),

post))
.map (tuple -> {
User user = tuple. 1;

Post post = tuple. 2;

emailService.sendEmail(...); // email oTov @oLINTH

emailService.sendEmail(...); // email otov dnutoupyd

return null;

H evépyeia amopdkpuvong mpoc@épel oTov OdAoKoVTo, OmOAVTO EAEyy0o Yo T Owiyeipion ToV
GUUUETEYOVTOV 6TO Labnuo, eEac@aiilovtag 0Tt 1| SUVOULKT TOV TUALOTOC dlaTPEITOL AEITOVPYIKT Kot
GUVETNG UE TOLG 0TOYOVG Tov pabnuatoc. Tavtdypova, ol ool péow email datnpovv

SLOQAVELD KoL EVIILEPOVOUV OAO TO EUTAEKOUEVO LEPT] LE COPNVELDL.

71



Kepdimo 4

4.44.4 Enelepyoocio Madqpatog
H gpappoyn divel mn duvatdtra oTov dnpiovpyo evog Labfuatog va eneEepyaoTtel GLUYKEKPIUEVO TESTL
OV poduaTog, datnpmvtog OUMS Tov Titho otabepd. H dvvatotnto avt) mapéyst gveh&io kot

Voo TNPilel GEVAPLO AALOYTG XDPOL, TEPLYPAPTG 1] TANBOVS EYYPAPOV.

H eneéepyaocia mpaypatonoteitor péom HTTP PUT artipartog mpog 1o €€ng endpoint:

PUT /post

To aitnua armortel to JWT tov yprjotn oto Authorization header ko mepilapfdvet ta véa otoyeio Tov

poOnpatog 6to copa tov, pe xpnon tov DTO PostUpdateDto:

public class PostUpdateDto {
private UUID id;
private String previewDescription;
private String description;
private Integer maxEnrolls;
private Boolean isPersonal;

private String place;

Onwg eaivetatl, o DTO mephappdver povo ta media mov sivor tpomomomoa. O tithog (title) dev

mepthapPavetat, SlcaAilovtog 0Tl 1) TOVTOTNTA TOL LaONUATOC TapapEVEL GTadEPT).

H pébodocg otov controller:

@PutMapping

public ResponseEntity<PostResponseOwnerDto> update (
@RequestBody PostUpdateDto updateDto,
@RequestHeader (HttpHeaders .AUTHORIZATION) String auth

String username = jwtUtils.extractUsername (auth.substring (7)) ;
return postService.update (updateDto, username)

.map (ResponseEntity: :0k)
.get () ;

210 backend, n péBodog update(...) oto PostService exterei:

e Avdxtnon tov padnpatog and tn faon péow tov id

e Empefainon 611 0 artov givar o dnpovpyoc
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o  Evnuépmon tov mediov meptypagnc, tomobeciag, TOTOL HabNIatog Kot HEY1oTov aptfpuoh
EYYPOODV
e Avavéwon tov timestamp updated At
e AmofBnkevon T@V oAAAY®DV
e Amoctoln email:
o otov dnuovpyo (emPefainon ariayng)
O Gg OAOVG TOVG EYYEYPAUUEVOVG PO1TNTEG (€100T0INoM Yo TV oAhayn)

H péBodog elvar emonuoacpévn pe @Transactional, dSwuceaiilovtag 0Tt Oleg ot odhayég ot

€100MOMGELS EKTEAOVVTOL EViai:

@Transactional
public Try<PostResponseOwnerDto> update (PostUpdateDto updateDto, String username) {
return Try.of (() ->
Option.ofOptional (postRepository.findById (updateDto.getId()))
.getOrElseThrow(() -> new IllegalArgumentException ("There is no post
with id: " + updateDto.getId())))
.filter (post -> Objects.equals (post.getCreatedBy () .getUsername (),
username) ,
() -> new PostOwnershipException ("User is not the owner of the
post."))
.map (post -> {
post.setPreviewDescription (updateDto.getPreviewDescription()) ;
post.setDescription (updateDto.getDescription()) ;
post.setMaxEnrolls (updateDto.getMaxEnrolls ()) ;
post.setIsPersonal (updateDto.getIsPersonal ()) ;
post.setPlace (updateDto.getPlace())
post.setUpdatedAt (OffsetDateTime.now()) ;
return postRepository.saveAndFlush (post) ;
})
.map (post -> {
post.getEnrolledUsers () .forEach (user -> {
emailService.sendEmail(...); // ei1domoinon mpog @oLINTéqg

1)

emailService.sendEmail (...); // emiBefainon mpog dnutoupyd
return post;

})

.map (PostMapper: :postToPostResponseOwnerDto)

.onFailure (Throwable::printStackTrace) ;

H amdxpion emiotpépetar o¢ PostResponseOwnerDto, to omoio meptAapfaverl To ETKOLPOTOINUEVA,

oTolKEl0 TOL HOBNUATOG Kol T AOTO EYYEYPAUUEVOV QOITNTMV.
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H dvvartdomta enelepyaciog emttpénel oTov SOAGKOVTIO VO TPOGOPUOGEL TO HLAONUO OVAAOYQ LE TIG
eEeli&elc N Tig avdykeg Tov tunpatoc. Ot ewomooels eEacparilovv 6Tt OLOL 01 EUTAEKOUEVOL YPNOTES

TOPOUEVOLY TANP®G EVILEPOUEVOL Y10 OTTOLAONTOTE OAAYT).

4.4.4.5 Awyeipion Hpogii Xpiot

H epapuoyn npoceépel otov ¥pnotn T SuvaToTNTa Vo S0YEIPLOTEL TO TPOPIA TOL UE TPOTO UCPOAN,
dpeco Ko TANpwg ereyyopevo. Ot facikéc Aettovpyieg TepAapfavovy TV TPOTOTOINGT TPOSHOTIKMV
oTotyelmv, TV aAlayr| Tov username Kot Tov email, Kafdg Kot T SLVATOTNTA OPIGTIKYG OLUYPOAPTS TOV

AOYOPLOGHLOV.

Kdbe plo amd avtéc Tig evépyeleg viomoteitoan pe Egxmprotd endpoint, cLVOOEVETAL OTO TOVLG
amopaitnroug eAéyyovg tavtonoinong péocom JWT kot epapuolel kavoveg eykopotntag, Onwg EAEYYO

povadikdTnTag yio username Kot email.

H dopn g Aertovpykdtnrag drayeipiong tpogid kaAdmTeL:

o  Tnv ahroyn TPOCOTIKAOV 6TOLYEIMV (OVOUQ, EXDOVLLO, TNAEP®VO), XOPIg ENTIOPOCT) OTNV
TAVTOTOINO

e Tnv Tpomomoinon Tov username, pe TANPN EAEYYO HLOVOIIKOTITOG

e Tnv Tpomomoinon Tov email, emiong pe ELeyyo Yo SITAOEYYPAPES

o Tn dwaypa@n Tov AOYAPLEGROV, 1) 0TTOi0, GVVOOEVETAL OO TANPT KaOaPIoUd TV

OYETIKAOV dedopévmv kot armootoln email emPefainong

O1 evépyelec aVTEG EVICKDOVY TNV AVTOVOLLIN TOL YPTOTT KOL TNPOVV TIG ApYEG OCPAAELNG KOl SIUPAVELOC

NG TAATQOPLOG.

4.44.5.1 Alhoyn Username

H epappoyn emtpénel otov ypnot va 0ALGEEL TO username Tov AOYAPLIG OV TOV, EPOGOV TO VEO OVOLLNL
dev givon 10N Kataympnuévo. H Aettovpyia avt eivar amapaitntn ylo TNV IpOC®RONOINGT TOV TPOPIA

ka1 v gueMéio dlayeiplong TavTOTNTOG YPNOTY.

H aAlayn viomoteitarl pe HTTP PUT aitnuo tpog to €€1¢ endpoint:
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PUT /user/username

H tovtomoinon tov ypnom yivetoan péom JWT mov mepiéyetan 6to Authorization header, evéd 1o véo

username OTOGTEAAETOL GTO GO TNG aitnong o€ popen JSSON:

"newUsername": "alex42"

H pébodocg otov controller:

@PutMapping ("username")
public ResponseEntity<UserPostResponseDto> updateUsername (
@RequestHeader (HttpHeaders .AUTHORIZATION) String auth,

@RequestBody Map<String, String> body

String username = jwtUtils.extractUsername (auth.substring(7));
String newUsername = body.get ("newUsername") ;
return userService.updateUsername (username, newUsername)

.map (ResponseEntity: :0k)

.get () ;

H nébodog updateUsername(...) 6T0 UserService ekteAet ta €ENg frparos

e Avalntd tov ypnotn ue faomn to tpéyov username

e  E)\éyyel av 1o véo username givol 101 Katay®pnuévo o€ GAlov ypnot
e Egpboov sivar dtabéoipo:

®  EVNUEPMVEL TO MEGIO Username

o evnuepmvel To updatedAt

e qmoOnkevel T véa KotdoTtaon ot Baon

e  Emotpépel to vEo Tpo@id Tov ypnot o€ popeny DTO

H viomoinon eivon 1 e€ng:

public Try<UserPostResponseDto> updateUsername (String oldUsername, String
newUsername) {
return Try.of (() ->
Option.ofOptional (userRepository.findByUsername (oldUsername) )
.getOrElseThrow (() -> new IllegalArgumentException ("There is no user

with this username: " + oldUsername)))
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.flatMap (user ->
Option.ofOptional (userRepository.findByUsername (newUsername) )
.map (existingUser -> Try.<UserPostResponseDto>failure (new
IllegalArgumentException ("Username already exists!")))
.getOrElse (() —> {
user.setUsername (newUsername) ;
user.setUpdatedAt (OffsetDateTime.now()) ;
return Try.of (() -> userRepository.saveAndFlush (user))

.map (UserMapper: :usertoUserPostResponseDto) ;

H evépysio ahlayng username emTpENEL GTOV YPNGTN VL SOTNPEL TOV AOYOPLAGUO TOV EVIUEPMUEVO
K0l TPOCOTOTOMUEVO, EVD 0 EAEYYOG LOVASIKOTNTOG O10GQAAILEL TNV aKEPALOTNTO TV dedopévay. H
xpnon g PPAodNKng Try eacpalilel TNV ac@air eKTEAEST) TG S10dIKAGIOG, e TANPT XEIPIGUO TOV

GOUALATOV.

4.4.4.5.2 Alraynq Email

H epapuoyn emtpénel otov ypnot va oAha&el o email mov £yel GUVOESEUEVO LUE TOV AOYOPLUGLO TOV.
H aAlayn oot givor kpiowun yuo T Sathpnon £yKupng entkovmviog, Kabmg o email yproylonoteiton

YL AELITOVPYIES E100TMOINGTNG, EMAVAPOPAS KmOUKOD Kol EMPEPoIDOEDV.

H aAlayn viomoteiton pe HTTP PUT aitnpa mpog to €€1\¢ endpoint:

PUT /user/email

To JWT 10v ypriotn anoctérretan Lécw tov Authorization header ywa édeyyo tavtotnTag. To véo email

OTMOGTEAAETAL OTO CONA TNG aitnong og popen JSON:

"email": "example@uniboost.academy"

H uébodoc otov controller:

@PutMapping ("email")

public ResponseEntity<UserPostResponseDto> updateEmail (
@RequestHeader (HttpHeaders.AUTHORIZATION) String auth,
@RequestBody Map<String, String> body

String username = jwtUtils.extractUsername (auth.substring(7));

String email = body.get ("email");

return userService.updateEmail (username, email)
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.onFailure (Throwable::printStackTrace)
.map (ResponseEntity: :0k)

.get();

H pébodoc updateEmail(...) oto UserService ekteAet ta e&ng Prpora:

e Avalntd tov ypnotn e faomn to username

o E)\éyyet av 1o véo email etvor oM katoywpnuévo otn Baon
e E@doov eivar drabéaipo:

®  &VnueEP®VEL TO TEDi0 email

o evnuepmvel To updatedAt

e amofnkevel T véa KatdoTaon

e Emotpépel to vEo Tpo@il Tov ypriot oe popen DTO

H viomoinon g pebddov etvar:

public Try<UserPostResponseDto> updateEmail (String username, String email) {

return Try.of (() -> Option.ofOptional (userRepository.findByUsername (username) )
.getOrElseThrow(() -> new IllegalArgumentException ("There is no user
with this username: " + username)))

.flatMap (user -> Option.ofOptional (userRepository.findByEmail (email))
.map (existingUser -> Try.<UserPostResponseDto>failure (new
IllegalArgumentException ("Email already exists!")))

.getOrElse (() -> {

user.setEmail (email) ;

user.setUpdatedAt (OffsetDateTime.now()) ;

return Try.of (() -> userRepository.saveAndFlush (user))

.map (UserMapper: :usertoUserPostResponseDto) ;

1))

.onFailure (Throwable: :printStackTrace) ;

H Aerrovpyia aArayng email mepthapPdvel avotnpd EAeyxo HOVOSIKOTNTAG KOl OC(OOAN TPOTOTOINGT

TV ototyeimv Tov ypnotn. H pébodog atonoiel 1o Try yio va dac@aricel tn otabepotnTo Tng

SdKaciog Kot TNV omopuyn GQUAUdT®V koTtd Ty amofnikevon N v emkvpwmon. H odioyn

EQUPUOLETOL AUECH KOL EVIUEPDVEL TO GUOTNUA MOTE Ol LEAAOVTIKEG ETUKOIVOVIEG VO OTOGTEAAOVTOL

ot véa dievbuvon).
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4.44.5.3 Awypaen Aoyopraocpod Xpiotn

H epappoyn mpoceépel 6Tov ¥pnotn T SLVOTOTNTO OPIOTIKNG S10yPaPNG TOV AOYOPLOGHOD TOV amd
v TAateoppo. H evépyeto autn Sloypapel OA0 TO TPOGMTMIKA GTOLYXEID KOl TIC EYYPOPES TOL XPNOTN
amo T Paomn, copeova pe Tic apyég tpootaciog dedopévov. H dradikacio sivor un avactpéyiun Kot

ovvodebeTOL amd evnuepTikd email emPefainongc.

H dwrypaen exteheiton pe HTTP DELETE aitnpa npog to €€ng endpoint:

DELETE /user

To JWT tov ypriotn amootéAretor 6to Authorization header ywo va mpaypatomromBei n towtonoinon.

Agv amoiteitol copa aitnong.

H pébodocg otov controller:

@DeleteMapping
public ResponseEntity<Void> delete (
@RequestHeader (HttpHeaders.AUTHORIZATION) String auth

String username = jwtUtils.extractUsername (auth.substring(7));
return userService.delete (username)
.onFailure (Throwable: :printStackTrace)
.map (ResponseEntity: :0k)
-get ();
}

H pébodog delete(...) oto UserService extelel to, e€ng Pripotos:

o Avalntd tov ypnotn ot Pdon pe fdon to username
o Awypdoeel v avtiotoymn eyypaen and ) fdaon
o Amootélel email emPefainong oTov ypHOTN LE AVOAVTIKY EVIUEPMOOT)

o Emotpépel emPefainon emitvuyovg Stoypaong

H viomoinon etvon n €€ng:

public Try<Void> delete (String username) {

return Try.of (() -> Option.ofOptional (userRepository.findByUsername (username) )
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.getOrElseThrow(() -> new IllegalArgumentException ("There is no user
with this username: " + username)))
.flatMap (user -> Try.run(() —-> userRepository.delete (user))
.onFailure (Throwable::printStackTrace)
.flatMap (ignored -> emailService.sendEmail (SendEmailDto.builder ()
.sendTo (user.getEmail ())
.subject ("""
Account Deletion Confirmation - Your Uniboost profile
has been removed
)
.body ("""

Dear %s,

This message is to confirm that your Uniboost profile

has been successfully deleted.

All associated course enrollments, personal
information, and activity history have been permanently removed from our system in

accordance with our data handling policies.

If this action was performed in error, please note that
account recovery is not possible. You are welcome to re-register at any time by

creating a new profile.

This is an automated message sent by the Uniboost

academic system. Please do not reply to this email.

Uniboost Academic Services
""" formatted (user.getFirstname ()))

.build())));

H ypnon g doung Try o€ cuvdvacud e TV onocToAn avtopatonompévov email emiPeParmvel v
aoPUAT eKTELECT] TNG SloypaeNg Ko datnpel Tov yprotn TANpmg evnuepopévo. H Aettovpyio avtn
TPOCPEPEL GTOV YPNOTN TANPN €AEYXO TV OESOUEVAOV TOL KOl OVIOTOKPIVETOL GTLS OOLTNGCELG

SLOPAVELLG KOL YNPLOKDV STKOL®UATOV.

4.4.5 Acogdreo E@appoyig

H acedieio g epappoyng Paciletar otov unyoavioud authentication péow JWT (JSON Web Token)

Kot vAomotleitanl TANpwg amd ™ Spring Security. H tavtonoinon tewv ypnotdv yivetor pe m ypnon
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tokens, ta omoia amoctéAlovtat amd to frontend oe kGOe aitnuo péow tov HTTP Authorization header.

To backend emainBevet o token kot amodidel Ta avTiGTOLYO SIKAUMUOTA GTOV XPNOTH.

H mpocéyyion mov akoiovBeitan givon stateless authentication, ywpig ypnion server-side sessions, kditt
OV KaO1oTA TNV APYLTEKTOVIKT O EVEAIKTY] KOl KATAAANAN Yo epappoyég Tomov REST. H dopn g
acpdrelag meptropfavel pnyaviopd dnpovpyiog kot eEAéyyov token, giltpo mov mapeppdiieTon otnv

aAvcida otnudTev, Stpdpeon Kavovev Tpocfacng avd endpoint, Kot Stoyeiplorn omocvvoesTG.

4.4.5.1 Anuovpyio ko 'Eleyyoc Token (JWT)

O yepopog tov tokens viomoteitan otnv KAdor JwtUtils, n omoia givar vevBuvn Yo ™) dnpovpyio,
amokmdkonoinon kot emkvpmon tov JWT access ko refresh tokens. H kAdon ypnowomnotel wg

KpLITOYpapikod unyoaviopd tov aiyoptdpo HMAC-SHA, pe pootikd kiedi mov opiletar oto apyeio
pulpuicemv g ePapuoyng.

H dnovpyia token Paocileron oe mAnpopopieg tov UserDetails kor pmopel va cuvodgbeton amd

mpocheteg claims:

public String generateToken (UserDetails userDetails) {

return generateToken (new HashMap<>(), userDetails);

H onpovpyia refresh token viomotgitat pe avaioyo tpomo, aAAG e S10pOPETIKY SLAPKELD 1GYVOG:

public String generateRefreshToken (UserDetails userDetails) {

return buildToken (new HashMap<> (), userDetails, refreshExpiration);

Kot otigc dvo mepumtmoeig, n tehkn pébodog buildToken(...) katackevalel o token pe ypnom tov

KPUTTOYPAPTLEVOD KAEIDLOV:

private String buildToken (Map<String, Object> claims, UserDetails userDetails, Long
expiration) {
return Jwts
.builder ()
.claims (claims)
.subject (userDetails.getUsername ())
.issuedAt (new Date (System.currentTimeMillis()))
.expiration (new Date (System.currentTimeMillis () + expiration))
.signWith (getSignInKey ())

.compact () ;
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H xpurntoypaoenon Paciletor oe kAeldl mov mapéyetar o¢ Base64 kot amokwdwkomotleitor Katd tnv
ekkivnon:
private Key getSignInKey () {

byte[] keyBytes = Decoders.BASE64.decode (secretKey) ;

return Keys.hmacShaKeyFor (keyBytes) ;

H péBodog extractUsername(...) avaktd to subject Tov token (to omoio avTiGTOrXEL GTO USername TOV
xpiom):

public String extractUsername (String token) {

return getClaim(token, Claims::getSubject) ;

H eyxvpdnra tov token edéyyeton pe 600 kpitipia: 0T T0 subject TavTiCeTON LE TO USername Tov XPHoT

Ko 0Tt To token dev €yel Anéet:

public boolean isTokenValid(String token, UserDetails userDetails) {
final String username = extractUsername (token) ;

return username.equals (userDetails.getUsername()) && !isTokenExpired (token);

O punyoviopds avtdg eEacparilel 6TL 10 backend pmopel va amoddoel pOAOLG Kol TOVTOTNTO GTOV
xpNotn Yopig emumAéov Pdon N session, KAVOVTOG TNV APYLTEKTOVIKY TNG eapuoyns mAnpog RESTful

Kot aveEApTNTN oo server-side KOTAGTOO.

4.4.5.2 ’Ekeyyog lIpéoPaong pe JwtAuthenticationFilter

H empefaiovon tovtommrtag tov ypnotd®v  ywoo k0Be aitnpuo  vAomOlEiTol  UEC®  TOV
JwtAuthenticationFilter. IIpoketton yio custom @iktpo mov enexteivet v khdorn OncePerRequestFilter,
KoL EAEYYEL AV TO El0EPYOUEVO aitnua mepEyet £ykupo JWT token oto Authorization header. Av o token
glval £yKupo Kot 0VTIGTOLKEL 68 VITOPKTO ¥PNoTN, dnuovpyeital sessionless authentication context 6to

SecurityContextHolder.

H Paocikn pon tov @iktpov doFilterInternal(...) sivon 1 €€ng:

e Aviyvevel to Authorization header ko eAéyyet av Egxiva pe Bearer
o E&ayeito JWT token and 1o header

o  Kahel tn pébodo extractUsernames(...) amd to JwtUtils
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o Avvurmdpyetl username Kot 0 ypHoTNG 0ev givar 1oN authenticated:
o  ®doptmdvel T0 oTOLYEID TOV YPHROTN OO T Pdon
e EmainOevel v gykvpdtnta Tov token

e  Opilet authentication context 6TV epappoyn

H Baown doun tov giktpov:

@Override
protected void doFilterInternal (HttpServletRequest request,
HttpServletResponse response,
FilterChain filterChain) throws ServletException,
IOException {
final String authHeader = request.getHeader (HttpHeaders.AUTHORIZATION) ;
String jwt = null;

String username = null;

if (authHeader != null && authHeader.startsWith ("Bearer ")) {

jwt = authHeader.substring(7);

username = jwtUtils.extractUsername (jwt) ;
}
if (username != null && SecurityContextHolder.getContext ().getAuthentication ()
== null) {
UserDetails userDetails = userDetailsService.loadUserByUsername (username) ;

if (jwtUtils.isTokenValid(jwt, userDetails) &&
tokenService.isTokenValid (jwt)) {
UsernamePasswordAuthenticationToken authentication =
new UsernamePasswordAuthenticationToken (userDetails, null,
userDetails.getAuthorities());
authentication.setDetails (new
WebAuthenticationDetailsSource () .buildDetails (request)) ;

SecurityContextHolder.getContext () .setAuthentication (authentication) ;

filterChain.doFilter (request, response);

Emumdéov, to @idtpo mepthapPdverl pnyoviopd ¥epicHod COUALITOV MOTE GE TEPIMTTMOT ANYUEVOL 1|
un €yxvpov token va emotpépetor 401 Unauthorized pe katdAinio ProblemDetail response, coppova

pe to TpoTvmo application/problem-json:

private void writeProblemDetailResponse (HttpServletResponse response, HttpStatus

status, String detail) throws IOException {
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ProblemDetail problemDetail = ProblemDetail.forStatusAndDetail (status, detail);

problemDetail.setTitle ("Authentication Failed");

response.setStatus (status.value())
response.setContentType ("application/problem+json") ;

response.getWriter () .write (objectMapper.writeValueAsString (problemDetail)) ;

To @iktpo eyyphopetor oty aAvcida acedielons pécw g kAaong SecurityConfig kot extedeiton mpv
am6 to UsernamePasswordAuthenticationFilter, ®ote vo ghéyyet Ol TO OLTNUOTO TOL OTOLTOVV

authentication.

H viomoinon avt e&acparilel 6T1 KaBe Tpoctatevduevo endpoint TpooTeAAVOVETAL LOVO OO YPNOTES

pe €yxvpa tokens, Kot 6Tt ot amotvyieg authentication dayepilovron pe TVTOTOUEVO TPOTO.

4.4.5.3 Awpiépoowon IIpocPaonc pe SecurityConfig

H xAdon SecurityConfig givar vredBovn yio tov mAnpn kabopiopd tng mOMTIKNG ac@aieiog g
epapuoyns. Xpnotponowwvtag 1o SecurityFilterChain tng Spring Security, opifovtol ot kovoveg
mpocPaong ota endpoints, o authentication pnyoviopoi, KeBmg Kot 1 pOOUIOT] TG CLUTEPLPOPAS TOV

logout.

H eopopupoyn akolovBel apyrtektovikn stateless authentication, wdétt mov onpaiver OtL dev
ypnoponoovvtar HTTP Sessions. Kabe aitnuo mpéner vo nephapfaver yxopo JWT token yio va

emutponel 1 TPOGPUCT GE TPOSTATEVOUEVOVS TOPOLG,.
H Baockn viomoinon g uebddov securityFilterChain(...) meptlaufavel ta eEng:

@Bean
public SecurityFilterChain securityFilterChain (HttpSecurity http) throws Exception
{
http
.csrf (AbstractHttpConfigurer: :disable)
.authorizeHttpRequests (req -> req
.requestMatchers (
"/user/login",
"/user/register",
"/user/refresh-token",
"/user/forgot-password",
"/user/reset-password"
) .permitAll ()

.requestMatchers ("/post/**", "/user/**").authenticated()
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.sessionManagement (session -> session

.sessionCreationPolicy (SessionCreationPolicy.STATELESS)

.authenticationProvider (authenticationProvider)
.addFilterBefore (jwtAuthFilter, UsernamePasswordAuthenticationFilter.class)
.logout (logout -> logout
.logoutUrl ("/user/logout")
.addLogoutHandler (logoutService)
.logoutSuccessHandler ( (request, response, authentication) ->
SecurityContextHolder.clearContext ())

) ;

return http.build();

H molrtikn mpocPaocng opiletor og e&ng:

Ta endpoints /user/login, /user/register, /user/refresh-token, /user/forgot-password kot

/user/reset-password givat onpocia TpooPaciua (permitAll).

o Olo to vdrowma endpoints mwov apyilovv pe /post/ kot /user/ amortodv emoinBevon
tavtotTag (authenticated).

e H dwoyeipion ovvedpiov opiletar mg STATELESS, npdypa mov onpaivetl 6t n ac@dieio
Baciletar amokAeloTikd oo tokens kot Oyl G€ sessions.

o To @iktpo JwtAuthenticationFilter eyypdopetat Tpv to @iktpo
UsernamePasswordAuthenticationFilter, @ote va avalvet ta tokens mpv v Khaoikn login
pon.

e H Aerrovpyia logout puBpileton yepoxivnra, péow custom handler (logoutService) kon

undevicpov Tov security context.

H xAdon avty eivar 1o kevipikd omueio eléyyov yio 6Aa to Bépata mOMTIKNG TPOSPacng, Kot
eEaoc@arilel 0TI Lovo avBeviikomompévol ypNoTeg £X0VV TPOGROCT| GTA TPOCGTATEVOUEVO OESOUEVO TNG
epoppoyns. [Hopdhinia, n cagng dtaymplotikn ypopuny avdupeco oe public kot secured endpoints

TPOCPEPEL AMAOTI T GTT] GLVTIPTON KOl EVKOALD EMEKTAGTG GTO PLEAAOV.

4454 ®optmon Xpnotov kot Avlsvrikomoinon (AppConfig)

H dwdkacio avbeviikomoinong oty epapuoyn Poaciletar ot ypnon tov UserDetailsService kat tov
AuthenticationProvider, ta omoia dtopopedvoviot otny khdon AppConfig. Méow avtdv, to Spring
Security pumopei va evtomilel ypnoteg kot va exoindevel To credentials Tovg KoTd TNV €16050 GTO

GUOTN L.
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H pébodoc userDetailsService() viomoteiton pe @Bean kot emotpépel €vav custom

UserDetailsService, o omoioc avalntd tov xpnotn ot Pdon pe fdon to username:

@Bean
public UserDetailsService userDetailsService () {
return username -> userRepository
.findByUsername (username)
.orElseThrow (() —-> new IllegalArgumentException ("The user : " +

username + " was not found."));

}

H pébodog authenticationProvider() opiler tov unyoviopd ovbevtikomoinong Kot ypnoilomotel

DaoAuthenticationProvider, o onoiog:

®  YPNOOTOLEL TNV TAPOTAV® HEBOSO Y10 VO POPTMGEL TOV YPNOTN
®  OLYKPIVEL TOV KOIIKO TTov d001KE amd Tov ¥pnoTn Ue Tov amobnkevpévo otn Baon,

ypnowonoldvtag PasswordEncoder

@Bean

public AuthenticationProvider authenticationProvider () {
DaoAuthenticationProvider provider = new DaoAuthenticationProvider() ;
provider.setUserDetailsService (userDetailsService()) ;
provider.setPasswordEncoder (passwordEncoder () ) ;

return provider;

H passwordEncoder() koafopilel tov akyopiBuo kpuvrroypdonong tov kodikov mpdcPacnc. Tty
TPOKEWEV TTEPInTOOT YpNoomoleital o akyopiduoc BCrypt:
@Bean

public PasswordEncoder passwordEncoder () {

return new BCryptPasswordEncoder () ;

Téhog, n pébodog authenticationManager() mapéyel Tov kevipikd Oloyelptot] authentication, OmmG

amotteiton amd to Spring Security:

@Bean
public AuthenticationManager authenticationManager (AuthenticationConfiguration
config) throws Exception {

return config.getAuthenticationManager () ;

Ot mopandve pubuicelc emitpénovy oty epapuoyn va eréyyetl credentials ypnotdv, va kpurtoypaet
HE aGPAAELD TOVG KMOKOVS Kol Vo, bTooTnpilel unyoavicpovg authentication TAPOS EVOPHOVIGUEVOVG

LE TIG TPaKTIKEG TOL Spring Security.
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4.4.5.5 Angular HTTP Interceptor kot Awoyeipion Token

H epoppoyn dabéter unyoviopd dayeiptong avbeviikomoinong kot avovémong tokens pécm custom
HTTP Interceptor oto frontend. O pnyoviopog avtog mapepPaivel oe kabe e&gpyouevo HTTP aitnua
ka1 Tpochétel avtopata To access token oto Authorization header. H minpogopia avt) avtigiton amd

7o localStorage kot TpooTtifetal oto header Tov atiUATOG, OTMOS POIVETOL TOPAKATO:

const accessToken = localStorage.getItem('access token');
const cloned = accessToken
? reg.clone ({ headers: reqg.headers.set ('Authorization', ‘Bearer ${accessToken} )
})
req;
E&aipeon amotekel 1o endpoint /api/user/refresh-token, to omoio ayvosgitor pnté dote vo amotpamel

omoladnmote avadpoun avavémongs. To outnbév avrtikeipevo (cloned) tpombeital otov server pécw g

evtoAng next(cloned).pipe(...).

Orav n andkpiomn Tov server emioTpéyel cpoipa 401, dnAiadr| dtav to access token Eyel An&el 1 Kataotel
dcupo, 0 PNYOVIGHOG avorapBavel va avavedoel To token epdcov vapyetl £ykvpo refresh token oto
localStorage. H petafint isRefreshing oamotpémel tavtdypoveg mpoomadeieg avovémong, v To
apyKo aitnua amobnkeveTon TpocmpPva oty retryRequest:

if (error.status === 401 && !isRefreshing) {

isRefreshing = true;

retryRequest = req;

const refreshToken = localStorage.getItem('refresh token');

Av 10 refresh token givar Sobéoipo, amoctéddetor POST aituo oto backend:

return http.post<{ access token: string; refresh token: string }>(
'/api/user/refresh-token',
null,
{

headers: { Authorization: ‘Bearer ${refreshToken}  }

Me v gmitoyn omdvtnon tov server, To véa tokens amoOnkevovtol Eavd oo localStorage kot o apyiko

aitnuo emavolouBavetol, autn T Qopd Ue To VEo access token:

switchMap ((res) => {
localStorage.setItem('access token', res.access token);

localStorage.setlItem('refresh token', res.refresh token);
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const retryReq = retryRequest!.clone ({
headers: retryRequest!.headers.set ('Authorization', "Bearer
${res.access token}")

}):

isRefreshing = false;

retryRequest = null;

return next (retryReq) ;
})
Xe mepintwon amotvyiog TG avavémong, eite Adym Anéng tov refresh token eite yio dAAov Adyo, to
GUGTNHO TPOYWPA GE TANPT ekkabdpion tov arodnkevpévav credentials Kot Tpokalel avaviéwon g
EQAPHOYTG:
catchError (refreshErr => ({
localStorage.clear();
location.reload() ;
return throwError (() => refreshkErr);
1)
Avtoparta, o xpnong HeTapépeTat Eavd ot dladikacia login, dtatnpmdvTog T GLVOYN TG EPOPLOYNS

Kol amoTPENOVTOS KABe evoegyouevo un eEovslodotnpuévng Tpocfoong.

H teyvu viomoinon ovtov tov interceptor mpoceépel oto frontend €vav TANP®S ALTOVORO Kot
aflomoto unyovicpd dayeipong authentication. Ot evépyeleg eKTEAOUVTOL HE TANPT SLOPAVELD KO
yopic S10KOM) GTNV EUmEPioL XPNOTH, EVO 0 cLVOVACHOG access Kot refresh tokens emitpémer )
Sdttnpnon g otabepng kot aceaiovg cuvedpiag. H Aoywkn tng avoavémong kat Tov retry gyyvdtot 6t
KkéOe aitnpo mov amétuye Adyw Anypévov token, Ba emavaAneBel ywpic vo amorteitar avOpomivn

mapéuPoocn, EpOcoV 1 avavéman gival duvart).

4.4.5.6 Logout ko Exka0dapion Token

H epappoyn vroompiler logout punyavicpd o omoiog dwaypdeet gvepyd tokens amd tn Pdaon ot
aKVP®VEL KABe peAlovtikn| yp1on Tovg. Me avtdv Tov Tpomo dtac@oAileton OTL, aKOUO Kol 0V KATO10G
€xel onv Kotoyn tov €ykvpo JWT token, avtd Oa mhyel va 1oy0eL EpOGOV 0 ¥PNOTNG TPOYLUATOTOMCEL
amocvvdeon. To logout viomoleiton péow tov endpoint /user/logout kot vrootnpileTor amd custom

handler LogoutService.

H pvOpion tov logout yiveton péca and tnv khdon SecurityConfig, 6mov opiletar o URL amocvvdeong,

o handler ko1 1 TeAKT evépyela oL exTEAEITOL:

.logout (logout -> logout
.logoutUrl ("/user/logout")
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.addLogoutHandler (logoutService)
.logoutSuccessHandler ( (request, response, authentication) ->
SecurityContextHolder.clearContext ())

)

Orav o client anooteilel aitnua POST /user/logout, opiletot and 1o chompa OtL:

e ekteleiton ) kKAAom LogoutService, ) omoia avelauPavel va evtomiost to token kot vo, To
OKVPDOGEL
e 70 context Tov ypnotn exkkabapileton péocw SecurityContextHolder.clearContext()

e Jev amauteital amoostodn body oto aitnuo

H Baowm Aoy mov vAomoteitar otov logout handler eivar n eénc: avaxtd to JWT token amd to
Authorization header, ava(ntd to token ot fdon dedopévav Kat, av vdpyel, BEtel Tig onpaieg revoked
ka1 expired o€ true. Me tov tpdmo avtd, To token mavel vo givar Eykvupo akdua KL av dgv €yel ANEet

YPOVIKAL.

Epocov n epappoyn Pacileton oe stateless authentication, 1o logout dev cuvendyeton dwypoen HTTP
session, oAAd akOpwon tav tokens. H emioyn avth eivor mAnpwog cupPotm pe RESTful apyttextoviknm
K0l TPOGPEPEL EMTMALOV EAeYY0, KOOGS 1 epapproyn mapakorovdel tn o1 kdbe token pe axpifeia Kot

duvatotnTo avaKAnoNg.

O pnyaviopoc tov logout oAokAnp@VEL TOV KOKAO AGPAAELNG TNG EPAPLOYNG, TapEYOVTaS Eva EekdBapo

onueio €£600L Yo TOV XPNOTN KAl EVICKVOVTOG T GUVOMKT 0E0TIOTIO TOV GVOTHATOG authentication.
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Kepdiow So: Xvpmepdopoata 1)/kor T1poTacels fertiomong

To mapodv KePALOIO OMOGKOTEL GTNV OMOTIUNGT TNG EPYOTinG TGO € eminedo LAOTOINoNG 6GO KOl (G
TPOG TOV avTIKTUTO NG oT0 ekdotote mepiaiiov ypnone. [iveror ocvvomtiky avackdmnon Tov
EMTEVYUATOV TOV GLGTILOTOC, AELOAOYOVVTAL Ol TEXVIKEG EMAOYEG, OVAOEIKVDOVTAL TO OPEAT) Y10l TOV
TEAIKO ¥PNOTN Ko emtonpaivovTat ta onpeio mov Ba propovcoav va Pertiwbovv 1 va enextadovv 6to
pérdov. TapdAinia, Tpoteivovior cuykekpiéves Kotevboveels yuo v eEEMEN TG epaployns, TG0

Aertovpyikad 660 Kot TeEXVOLoYIKd, eoTialovTag o€ TavVES véeg duvatotnTeg Kot TepdiiovTa ypronge.

5.1 Avokeporaioon kou amotipnon £pyov

H napovoa epyacia giye og ovTikeipevo Ty avamTuén Log StadtKTUOKNAG TAATQOPLLAG 1] OO0 EXTPETEL
T dnovpyia Kot Tn Slayeipion WITIKGOV 1} OpadIKOV padnudatov petald eottntov. H kevipikn 10éa
TPOEKLYE Amd TNV aVAYKN VTOCSTAPIENC TN POITNTIKNG KOWVOTNTOG LEGM EVOG EVEMKTOV, AEITOVPYIKOD
Kol TpooPaciov cueTiratog aAiniofondelag. H epappoyn divel tn duvatotnTo o€ £vay QOrTNTY| IO
€xet eEeldkevpéves yvmoels (T.y. omnv Avéivon, ot Java 1 6€ GALQ TOVETIOTNMOKE OVTIKEIPEVD) VO
avaAdPel To polo Tov SddcKovVTA KOl Vo TPosPEPEL Porfelo 6e CLUEOTNTEG TOV UEGA Omd TNV
mhoteopua. [apdiinia, ke ypong umopel va GuupeTEYEl Kol ¢ uabntig oe KAmoo amd To
Swbéoipa padnpoata GAA®Y ¥pPNOTAV, EVIGKDOVTAS TI) SUVOUKT CAANAETIOPOGCT] KOl OUTOOPYAVOCT) TNG

KOWVOTNTOG.

Koatd v viomoinon, 060nke dwitepn Eppaon otnv guypnotio Tov TEPPAAAOVTOS XPIOTN KoL OTNV
gukoMa mAonynong. H Aetrtovpykdmmra KaAdmtel TANp®g TG avAayKeg Tov TEOMKAY GTOV apykod
OYEOOGUO: EYYPOOT Kol GUVOEST] XpNoT®dV, mpoPoin kol avalntnon padnudtov, dnuovpyia kot
Swyelpton HoOUOTOC, €YYPOOT KOU OTOLYYpa®n o@outntdv, emetepyacio oTtoyyeimv mPoeiA,

€100TOMGELG UEG® email katl acUANG TPOGPUGT GE TPOGTATEVOLUEVE dEGOUEVA.

H epoppoyn viomombnke pe cvyypoveg teyvoroyieg: Spring Boot oto backend kot Angular cto
frontend. H diemapn ypnotn oxedidotnke eE0AOKANPOV GTA OyYAK(, TPOKELUEVOD VO EIVOIL TPOGPAGIUN
Kol 6€ QOITNTEG TOV Tpoypdupatog Erasmus 1 dGAAovg aAAodamovg ypfotesg, voatnpilovtag 1ot o
TOAVYAMGGIKY KOl GUUTEPIANTTIKN Tpoc€yyion. O unyavicpuog authentication Baciomke oe JSON Web
Tokens (JWT), pue ovomqua ovtopatng avovémong access token péow refresh token. Emumhéov,
viomoOnke interceptor oto frontend dote 1 dwwdikacio authentication va Asrtovpyel ue TANPN

SLOQAVELL TTPOG TOV YPNOTI.

SUVOMIKA, M €pyocio, TETUYE TOV APYIKO TNG 6TOY0, TAPUSIOOVTOC €VO AELTOLPYIKO, XPNOTIKO Kol
TEYVOLOYIKG oVOYYpovo epyoieio mov Umopel va KOADWEL TPOYUOTIKEG OVOYKEG TNG POLTNTIKNG

Kowotntag. To chonua Asttovpyel ywpig e&dptnon amd eEmTepikég TAUTEOPUES Kol UTopel EDKOAN VO
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gykataotadel o mavemotnoko server. H eumeipia mov amokopictnke amd tnv vAomoinon kGAvye va
gupd  QACHA TEXYVOAOYIDOV KOl TPOYPOUUOTICTIKOV TPOCEYYIGEDY, TPOGPEPOVTOS OVGLUCTIKY|

euPfaduvon oty avanTvén £QapUOYOY TAPOVG GTOIPOC.

5.2 A&oroynon AErToupYIKOTNTOS KOl YPNOTIKOTITOS

H epapuoyn a&ohoyeital wg mpog dvo Pacikode d&oveg: v mANPOTNTA TN AEITOVPYIKOTNTAG TOV
TPOCPEPEL KO TOV PaBUO ¥p1OTIKOTNTOS Yo TOV TEAIKO ¥pnoth. H cuvdvaotikn mpocéyyion backend—
frontend, oe cuvdvooud pe Tig emloyég oyediaons, eEacearilel éva otafepd KOl ATOTEAEGUATIKO

GUGTNHA Yia TN OloyEiPIon LoBNUATOV HETOED POITNTMV.

Xg eMinedo AEITOVPYIKOTNTAG, 1 TAATPOPLO KOADTTEL TANP®G TOV KOKAO (NG evog padnpatog. Amd
dnuovpyio Tov amd ToV d1dAcKOVTA, TNV ENEEEPYAGIO KL TN Sloypap1] TOL, UEXPL KOL TNV EYYPAPT,
ATOEYYPOPT] KOl OMOUAKPUVGT QO1TNT®V. Ol EVEPYEIEG OVTEC TPOYIOTOTOOVVTOL [LE OGPAAELN Kot
oLVodeHoVTOL ad AVTOUOTEG EWOOTOMOELS HECH email, o1 omoieg EVIGYVLOLY TNV EMKOWVAOVIO, KOl TNV

TANPOPOPNOT TOV EUTAEKOUEVMV HEPDV.

Amd dmoym ypnoTiKOTNTOS, TO TEPPAALOY ¥PNOTN Elval GYESAGUEVO e GTOYO TNV OTAOTNTO KOt TV
dpeon koatavonon. H apyikn celida mapéyet dpeon npdcsPaocn oe dha ta dabéoyo padnuata, evo
HEC® amADV PIATpoV Kot AetTtovpyiag ovalnInong o xprotns Uropel va evtomicel €0KOAM Ta Lobnuoto
oV 1oV evolapépovy. Otevotnteg "Ta padnpatd pov" kKot "Madnpata wov Topakorlovdm" opyavdvovy
TNV TANPOPOpPia LE TPOTO AEITOVPYIKO Kol ATOSOTIKO, EMTPEMOVTOG GTOV XPNOTH VAL EAEYYEL GUECH TN

dpaoTNPLOTNTA TOV.

H dvvatdtnra dnpovpyiog kot dtayeipiong poadnudtov tpoceépetot pe dtocdntikd tpdmo, ympic va
amorteiton teyvikn e€okeimon. H oyediaon mpoPrémel pOpuec e KATAAANAN EXUKVP®GOT, GOQEIC
oomyiec kal eheyyoueva media. EmumAéov, n dwoyeipion tov mpo@id (0nmg aAiayn email, username M
TPOCOTIKOV GTOLYEIV) VAOTOlElTOL PE aveEApTNTEG, CUPDS OLUYMPICUEVES POEG, TPOGPEPOVTIC

axpifela kai Eleyyo.

Emmléov, n emhoyn g ayyAMkng YA®GoOG Yo To mepPdAlov ypnotn kabiotd tnv mAatedpua
TPOcPAcIUn 6g VPHTEPO KOO, cuumepAapupavopuéveoy Tmv eortntav Erasmus 1 dAL®V ayylopmvmy
otV Tov Wpduatos. H yAdooa tov mepifdAloviog Aettovpyel €101 VITOGTNPIKTIKG TPOG TNV

EMOTPEPELN KO TN CLUTEPIAYN.

Téhog, n Aettovpyio, emavapopds Kmotkod péow token mopéyel a&lomoTiol G€ TEPUTTMGELS ATMAELOG
TPOCPACNC, EVD M OVTOUATY ATOGTOAN EMPEPAIOTIKOV emails EVioyDEL TNV EUTIGTOGVVT] TOV YPNOTN
npog Vv gpapuoyn. H gunepia ypfotn cvvolikd yapoktnpiletor and otabepdtnta, ToydTNTO KOt

COQTNVELN OTIG EVEPYELES TOV KOAEITOL VO EKTEAECEL.
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5.3 Teyvika o@éA Kol OpyLTEKTOVIKN

H apyrtextovikn g epappoyng Paciletor otov daympiopd frontend kon backend, akolovBdvrog Tig
apyés tov povtédov mAnpovg otoifag (full stack) kot vAomomOnke pe ypron texvoroyidv aruns. To
backend avortdybnke pe to mhaicto Spring Boot, to onoio enétpeye v Toyeia kotaokev] RESTful
APIs pe capn opydvmon, acpaicto kol evkoria exéktoong. To frontend onpovpynonie pe Angular,
TPOCPEPOVTOS Uiot cOYYPOVT KOl OTOJOTIKN EUTELPia PN OTY], UE ELPACT] OTT SUVOUIKT] OAANAETIOpOOT)

KO TNV ToX0TNTO ATOKPIoTG.

O dympopdg Tv poAV Kot 1 opydvoon tov backend ce controller—service—repository mpocépepe
gUKpVN  Aoywkn doun kor dvvarotnto KAMpdkoong. Ov Asitovpyieg  ovbevtucomoinong Kot
g€ova1od0tnomng viomomOnkay péow JWT tokens, pe yprion access kau refresh tokens, kaAdvaTovVTOG TIG
amolTNoELG Yo stateless authentication. H amobfkevon tov tokens kot 1 duvatdtmra avakAnong Toug

pocébece eminedo eEAEYYOV Kol OCQAAELNG TTEPAV TNG PACIKNG VAOTOINGTG.

O oyedaopdg kot 1 viomoinomn tov frontend meptapfdvovy unyoviopd Angular HTTP Interceptor, o
omoiog yelpileTot avTOUATA TV ATOGTOAN Kol OVaVEDMGT) TV tokens, TPoGOEPOVTOS AOIAKOTT EUTELPT
ypnotn. H ypnon reactive npoypappaticpod (RxJS) dtacearilet v opoin pon Tov ctniiTey Kot Tov
amokpicemv, evd To routing kol 1 oapytektoviky pe modules kofiotovv to frontend amoAivTmg

EMEKTAGILO.

Ye enimedo acediewng, m epapuoyn vmootnpiler granular éleyyo mpocfaong, ue role-based
authorization kot custom @iAtpa. OAeG Ol TPOGTUTEVOHEVES EVEPYELEG EAEYYOVTOL TIPLV TNV EKTEAECT),
eved ot kpioweg ovvarlayég (my. oAAayég oto HoOqUOTO 1| OTOVG YPNOTEG) LAOMOOVVTOL HE

@Transactional annotations ®ote vo, e£ac@oAleTAL OTOUIKOTNTO KOl AKEPALOTNTO OESOUEVOV.

A&loonueinto givor emiong to yeyovog Ot 1 epapuoyn €xel oxedl0GTEL MOTE VO, UTOPEL VO EKTEAETTEL
o€ TEPIPALAOV TAVETIGTNUIOKOD Server ympic tnv avaykn yia eEmtepikd APIs 1 vanpeoieg. To cuotnua
glvar ave&dptnro, Qopntd Kol pmopel vo exavoypnoponombel 1 va Tpocaproctel e GAAES dOUES

EKTOLOEVTIKOV OPYAVIGU®DV, YOI alAayn oToV BUciKO TOV TUPVA.

H ovvoAikn apyitektovikny €miAoyn mpoc@épel vYynAd Pabud otabepdtntag, EMEKTAGIUOTNTAS Kot
AGPOAELNG, KOOIGTOVTOC TNV EQPAPUOYN TEXVOAOYIKA £TOUN Vo LTOoTNPiel peyaldtepa GUVOAQ

YPNOTAOV Ko 710 cVVOETEC AgtTovpyieg 6T0 UEALOV.

5.4 Ilepropropoi ko advvapieg

[Mopd v TAnpoTTO KOl TN 6TAfEPOHTNTA TNG EPAPUOYNG, EIVOL GIUOVTIKO VO, OVAYyVMPIGTOLV T, oTpeia
Omov evtomifovtal AEITOVPYIKOL 1] TEYVOAOYIKOL TEPLOPIopol, gite Ady® TG £KTAOTG TNG EPYACiag gite

AOY® GUVEIONTOV EMAOYDV GYESIOGLOD.
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Kepdimo 4

H epappoyn mpog 10 mapodv dev mepthapBdvel dvvordtnra mpaypotonoinong diéEewmv i angvbeiog
BwreokAncemv gvidg g mhateoppags. H emkowvovia peta&d gortntdv kot S1dackoéviev teplopileTon
o€ eE@TepiKd KovaAa (m.y. email 1) dAhec TAATPOPUES) TO OTTOiaL UTOPEL VO CLLEMVOVVTOL HETOED TOVG
ave&aptnta and 10 choTNUE. AV KOl aVTO Ogv avalpel T XPNOWOTNTO TNG EPUPLOYNS MG EPYAAEIOV

opybvoong, amoteAel Evav Topéa mov Ba propovce va enektabel 6to pEALOV.

EmmAéov, n tpéyovca £kdoomn dev meprhapPdvel poro dtayepiot (admin) 1 unyavicpovs enonteiog.
‘O)ot o1 ypnoTEG £YOLV {00 SIKAIDOUATO MG TPOG TN ONUIOVPYIN Kol GUUUETOYN O podnuata. Av Kot
avtd vrootpilel ™ @EocoPio TG owtoopydvmong, evdéyetar vo mepropilel v wavoTnTo

TAPEUPOOTC OE TEPITTOCELS KATAYPNONG 1) AVOYKDV OL0EIPIOTG TEPLEYOUEVO.

‘Eva. axopn onueio mov amovoidlel sivar m dvvatdtnra afloldoynong tov pafnpdtov M tov
dwackdvtov. H mposbnkn evog unyoaviepod avotpoeoddmong (.. pe Pabuoroyieg 1 oxoia) Oa
UTOPOVGE VO EVIGYVGEL TN SLOQAVELN, VO, KOAAEPYNGEL KivTpa Kot vo, fonbnocel Toug gottntég va

EMAEYOLV TTLO GLVELINTE TOL LOOMUOTO, TTOV TOPAKOAOVOODV.

Teyvicd, n epappoyn Paciletor amoxleiotikd o web mepifdiiov kot dev dabBétel axdun mobile
€xdoomn 1M native vrooTpiEn yo pikpég 00ovec. Av kot 1 oyedioomn eivor responsive, 1 epmelpio og

KN TéG GLOKEVEG Ogv etvat BedtioTomoinuévn yuo TApwg mobile-first ypnon.

Téhog, dev €xetl evaopat®bel pnyovicpog e100moMcemV 6€ TpayLaTikd xpovo (m.y. push notifications 1
live alerts), yeyovog mov meplopilel TNV QUESHTNTA GE CNUAVTIKEG OAAAYEG, OTMS AKVPMOGELG Lo UAT®V

N TPOTOTOMGELS GUUUETOYDV.

Ot mopandve mepopicpol dev avalpovv v atlo g epappoyns, aAid avayvopilovtor og onpeio
SVVNTIKNG eVioyvoNg 6€ LEALOVTIKEG EKOOGELS, AVALOYA LE TIG AVAYKEG TNG KOWVOTNTOG XPNOTMV KO TV

eEEMEN oL AoyiopukoD.

5.5 Ipotaceig perhovrikng eEééng

Me agetnpio TNV TANPOS AEITOVPYIKN Kot oTadepn] £KO0GT TNG EPUPLOYNG, SIUUOPPDVOVTOL TOAAUTAES
duvatotnteg eEEMENC Kot EUTAOVTIOUOV, TOGO GE EMIMESO AEITOVPYLDY OGO Kol MG TPOG TN GTPUTIYIKN
a&lomoinong tg. H eumepia mov amoxthnke péoa amd v avantuén e Tapovcag EKO0CNG EXTPETEL

™V e£aymYT| PECAICTIK®Y KOl OVCIUCTIKMOV TPOTAGEMY Y10 TV TEPOUTEP® MPILLOVGT TOV GLGTILLOTOG.

Mio Paocikn mpotepardtta Oa pmopovoe va givor m mpocoOnkn polov dwayeiptot] (admin), pe
KOO UOTO, ETOTTELOG KOl SuVATOTNTO TAPEUPOOTG GE TEPITTOCELS KATAYXPNOEDY, YELODY IMNADCEDV
N vevikdtepng dwoyeiptong mepieyopévov. ‘Eva avrtiotoyo dashboard 6o pmopovoe va mepihapfdvet
OTOTIOTIKA YPNONG, OVOQOPEG Kol pnyovicpovg moderation, evioyvoviag tnv  aflomiotio g

TAOTOOP UG,
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IToapdAinio, 1 evoopdtoon unxovicpov ofloddynong padnudtov 0o TpocEépepe OMNUOVTIKNH
npootfEpev aia. Ot porntég Bo pmopovcav va ekepdlovv TV gumepia Tovg amd Kabe pdnua, pe
™ popen Pabuporoyiog M oyoriowv, divovtag T dvvatdTnTo 6TOVS S10AGKOVTEG V. PEATIOVOVTOL KOt

GTOVG VEOLG YPNOTES VO KAVOLV TLO TEKUNPUDUEVES ETIAOYEC.

‘Eva akdépn ovclactikd frpa o ftav 1 eveopdtoon epyaieiov yio v angvbeiog Tpaypotomoinon
Tov podnuatov, o6rtmg vrmootpn Yoo Zoom, Jitsi 1] dAAeg video-conference mAatQOPLES, UE
duvaTOTNTO GOVOESTG 1] TPOYPUUUOATIGHOD GUVAVTHGE®V HEGH 0mtd TNV id1o TNV gpapuroyn. Avtd Ba
Kk0016T006€ TO GHOTI L OAOKANPOUEVO MC TPOG TN O100KTIKY gUTEIpia Ko Oa EGAEIPE TNV avayKn Yo

eEmtepkd epyadeio.

H mtpocbnkn vmootpiéng yro push notifications 1 dpeceg 100TOMGEIS EVTOG TNG EPAPUOYNS B evioyve
Vv apecdTTa oty emtkovavia. Ot ypnoteg Bo umopohoay va, EVIUEPDVOVTOL GUEST, Y10 GTIUAVTIKES

aAdoyég oe padnpata, véa oyOALa, EYYPAPEG 1 SLoyPOQEC.

Télog, | vAomoinon native mobile epappoyng ( Tpoodevtikng web epappoyns — PWA) 0o kabiotodoe
TNV TAOTQOPLLOL ATTOAVTO AEITOVPYIKT Kol TPOGPAGIUN amd POPNTEC CLGKEVES, KATL TOV OVTOTOKPIVETOL
GTN GLYYPOV TPAYLOTIKOTNTA KOl GTIG TPOGOOKIEC TV POLTNTMV.

H gvel&ia g apyiteKToVIKNG KOl 1] GVTOVOUIE TNG EPAPHOYNG ETLTPETOVY TV KAMUAK®GT] TNG KOl TNV
EVOEYOLEV EMEKTACT TNG GE EMIMESO WOPVUATOG 1 AKOUO KOl SUTOVETIOTN KNG ¥prions. H mopeia
mov €yl oM yopaydel amoterel éva otabepd Bepédio yia éva cvotnuo mov umopel va eEgiyfel, va

enektafel Kot Vo TPOGPEPEL OVCLUCTIKT VTOGTIPLEN GE OKAOTLOTKES KOWVOTNTEC.
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Hapaptnpoe A: Kodéwkeg PlantUML Awypoppdtov
Egappoyiig

4.3.1 Anpovpyio Aoyaproopod Xpiot

@startuml

actor User

boundary "SignupComponent\n (Angular)" as UI
control "UserService" as Service

entity "Backend API\n/auth/signup" as API
database "PostgreSQL DB" as DB

User -> UI : JuupnAipwon ¢dpuac\n (6bvouo, email, username, password)
UI -> Service : this.userService.signup (userData)

Service -> API : POST /api/auth/signup\n (userDTO)

API -> DB : INSERT INTO users(...)

DB --> API : EmLTUuxNC QmOoOnKeuon

API --> Service : 201 Created + phvupa eoifefainong

Service --> UI : Enitotpoph\nresponse emnltuyloag

UI -> User : Epp&vion unvopoatog euttuXloc\n+ avoxateUbduvon oe login
@enduml

4.3.2 X0hvdeomn Xpnot

@startuml

actor User

boundary "LoginComponent\n (Angular)" as UI
control "AuthService" as Service

entity "Backend API\n/auth/login" as API
database "PostgreSQL DB" as DB

collections "sessionStorage" as Storage

User -> UI : ZupnAnpwon email & password

UI -> Service : this.authService.login (credentials)
Service -> API : POST /api/auth/login

API -> DB : SELECT user\nWHERE email = ?

DB --> API : Xpnotncg BpéOnke\n+ éreyxoc password

API --> Service : 200 OK\n+ accessToken, refreshToken

Service -> Storage : sessionStorage.setItem(...tokens...)
Service --> UI : EmiLotpopn emiLtuylag

UI -> User : Redirect otnv apXlkfp oegAida

@enduml

4.3.3 Apywm ZeAida — Alota AwBéoipov Mabnudtov

@startuml

actor User

boundary "HomeComponent\n (Angular)" as UL
control "CourseService" as Service

entity "Backend API\n/courses/public" as API
database "PostgreSQL DB" as DB

User —-> UI : E{codoc otnv apxlkh oceAida
UI -> Service : this.courseService.getAvailableCourses ()
Service -> API : GET /api/courses/public\n+ Authorization: Bearer token

Poic

API -> DB : SELECT * FROM courses\nWHERE creator # userId\nAND user NOT enrolled

DB --> API : Alota dLabéolunyv pobnuidtwv

API --> Service : 200 OK + List<Course>

Service --> UI : Eniotpo®n pobnudtwv

UI -> User : IpofoArn Alotoac pe dLabéolpa pabnuoto
@enduml
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4.3.4 Ava{itnon Mabnudtwov

@startuml

actor User

boundary "SearchComponent\n (Angular)" as UI

control "CourseService" as Service

entity "Backend API\n/courses/search?query=" as API
database "PostgreSQL DB" as DB

User -> UI : EiLocaywoyn AéEnc-xrAeldLoU (m.x. "C++")

User —-> UI : H&tnuo xouumioU "Avalntnon"

UI -> Service : this.courseService.searchCourses ("C++")

Service -> API : GET /api/courses/search?query=C%$2B%2B\n+ Bearer token
API -> DB : SELECT * FROM courses\nWHERE title ILIKE 'S$C++%'

DB --> API : Niota pobnuidtwv

API --> Service : 200 OK + pobhpata

Service --> UI : EnLOTpo®l OIOTEAEOUATWOV
UI -> User : IpofoAf QLATPAPLOREVOV PAONUATOV
@enduml

4.3.5 [IpoPoin Aemtopepeidv Mabnuatog (Mn Eyyeypaupévog Xpnomcg)

@startuml

actor User

boundary "CreateCourseComponent\n (Angular)" as UI
control "CourseService" as Service

entity "Backend API\n/courses" as API

database "PostgreSQL DB" as DB

User —-> UI : SuunmAnipwon ¢dpupoac\n(titdog, meplypoern, group size, pébodog)
User —-> UI : [H&tnuo xouupntoU "Koatayxdplion"

UI -> Service : this.courseService.createCourse (courseData)

Service -> API : POST /api/courses\n+ Authorization token\n+ JSON oduo
API -> DB : INSERT INTO courses (...)

DB --> API : EmLTIUXHQ KOATOXOPLOY

API --> Service : 201 Created + courseId

Service --> UI : EmiLotpo@n emLTuXlag
UI -> User : MAvupa enifePfaiwong 7 redirect oe Aloto
@enduml

4.3.6 [IpoPoin Aemtopepeidv Mabnuatog (Mn Eyyeypoppévog Xpnomcg)

@startuml

actor User

boundary "CourseDetailsComponent\n (Angular)" as UI
control "CourseService" as Service

entity "Backend API\n/courses/{id}" as API
database "PostgreSQL DB" as DB

User -> UI : Emitdoyh poabiuoatog omd Aloto

UI -> Service : this.courseService.getCourseById (id)

Service -> API : GET /api/courses/{id}\n+ Bearer token

API -> DB : SELECT * FROM courses\nWHERE id = ?

DB --> API : Stolxela pabnuatoc

API --> Service : 200 OK + course details

Service --> UI : Hap&doon Sedopévwov

UI -> User : Ipofodn tTitAou, meplypapng, dnuioupyoU\n+ Koupmi "Eyypoen"
@enduml

4.3.7 Aemtopépeteg Mobnuatog (LETA TNV gyypapt|)

@startuml
actor User
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boundary "CourseDetailsComponent (Angular)" as UI
control "CourseService" as Service

entity "Backend API /courses/{id}" as API
database "PostgreSQL DB" as DB

User -> UI : Emidoyrh pobiupoatog amd "Suppetéxn"

UI -> Service : this.courseService.getCourseById (id)

Service -> API : GET /api/courses/{id} + Bearer token

API -> DB : SELECT * FROM courses WHERE id = ?\n+ oupupetéxovteg
DB --> API : Course + enrollments

API --> Service : 200 OK + course details

Service --> UI : Hap&doon Sedopévwov

UI -> User : Epo&vion titdou, meplypaenc, \nAicta ocuppetexd6viwv, QAIOeyypoQn
@enduml

4.3.8 [Ipoeid Xpnot — Mabnuoata oto Omoio Xvppetéym

@startuml

actor User

boundary "ProfileComponent\n (Angular)" as UI
control "CourseService" as Service

entity "Backend API\n/courses/enrolled" as API
database "PostgreSQL DB" as DB

User -> UI : Meté&Poaon oto mpoeiA (tab "Suppetéxn")

UI -> Service : this.courseService.getEnrolledCourses ()
Service -> API : GET /api/courses/enrolled\n+ Bearer token
API -> DB : SELECT * FROM enrollments\nWHERE user id = ?
DB --> API : Alota course id\n- JOIN pe mivaxo courses

API --> Service : 200 OK + List<Course>

Service —--> UI : IHap&doon Alotacg
UI -> User : IpoRoAR ouppetoxdv\n+ Kouuni omoeyypo@ng
@enduml

4.3.9 IIpooeir Xpnotn — Mabnuoata tov 'Exo Anuovpynoet

@startuml

actor User

boundary "ProfileComponent\n (tab: My Courses)" as UI
control "CourseService" as Service

entity "Backend API\nGET /post/myposts" as API
database "PostgreSQL DB" as DB

User -> UI : Emidoyn tab "My Courses"

UI -> Service : this.courseService.getMyCreatedCourses ()

Service -> API : GET /post/myposts?page=0&size=10&sort=updatedAt\n+ Bearer token
API -> DB : SELECT * FROM courses\nWHERE creator username = ?

DB --> API : Alota podnudtwov (PostResponseDtol])

API --> Service : 200 OK + createdCourses]|]

Service —--> UI : IHapddoon dedouévav

UI -> User : Epo&vion oe rApteg pe titAO, mEPLYPOUON, XDPO, OCUUPETOXECQ

@enduml

4.3.10 IIpoPorn Mabnuatog amd tov Anpiovpyod

@startuml

actor Creator as User

boundary "CourseDetailsComponent (Angular)" as UI
control "CourseService" as Service

entity "Backend API GET /post/{postId}" as API
database "PostgreSQL DB" as DB

User -> UI : Emilloyn pobiupotog amnd My Courses
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UI -> Service : this.courseService.getCourseById (id)

Service -> API : GET /post/{postId} + Bearer token

API -> DB : SELECT * FROM posts WHERE id = ? AND creator = ?

DB --> API : PostDetailsResponseDto

API --> Service : 200 OK + dedoupéva

Service --> UI : IHap&doon mAnpwv otolxe lwv

UI -> User : IpoRoAn titAou, meplypaenc, \ntinou, tomobeocl{ag, OCUUPETOXOV
@enduml

4.3.11 Ene&epyacio [Ipoeil Xprom (Edit Mode)
Eneéepyacio mpocomikdv TANpoopidv

@startuml

actor User

boundary "ProfileComponent (Angular)" as UI
control "UserService" as Service

entity "Backend API /user/edit/personal" as API
database "PostgreSQL DB" as DB

User -> UI : Hotdel "Edit" otoa mpoowrlkd otolyela
UI -> UI : Evepyomolinon input fields + Save
User -> UI : Enmefepyacia otolxelwv

User —-> UI : II&tnuo Save

UI -> Service : updatePersonallInfo (data)

Service -> API : PUT /user/edit/personal

API -> DB : UPDATE users SET name, phone,... WHERE username = ?
DB --> API : OK

API --> Service : 200 OK

Service --> UI : Success feedback
UI -> User : IpofoAn véwv otolxelwv
@enduml

Enelepyoocio Username

@startuml

actor User

boundary "ProfileComponent (Angular)" as UI
control "UserService" as Service

entity "Backend API /user/username" as API
database "PostgreSQL DB" as DB

User -> UI : Hatdel "Edit Username"
UI -> UI : Evepyomnoinon mediou + Save
User -> UI : Néo username

User -> UI : H&tnuoa Save

UI -> Service : updateUsername (newUsername)

Service -> API : PUT /user/username

API -> DB : SELECT * FROM users WHERE username = ?

DB --> API : Av vundpxel — Error\nAAALO¢ — UPDATE users SET username = ?
API --> Service : 200 OK 1§ error "Username already exists"

Service --> UI : Feedback

UI -> User : Epp&vion véou username ) UHVUUAX COAAUXATOC

@enduml

Eneepyacio Email

@startuml

actor User

boundary "ProfileComponent (Angular)" as UI
control "UserService" as Service

entity "Backend API /user/email"™ as API
database "PostgreSQL DB" as DB
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User —-> UI : Hotédet "Edit Email"

UI -> UI : Evepyonoinon input + Save

User —-> UI : Néo email

User —-> UI : [O&tnuo Save

UI -> Service : updateEmail (newEmail)

Service -> API : PUT /user/email

API -> DB : SELECT * FROM users WHERE email = ?

DB --> API : Av undpxel — Error\nAAALO¢ — UPDATE users SET email
API --> Service : 200 OK 1§ error "Email already exists"
Service --> UI : Feedback

UI -> User : Epp&vion véou email 1§ phvupa o@AAPATOC
@enduml

4.3.12 Ene&epyacio Mabnuartog (Edit Mode)

@startuml

actor Creator as User

boundary "EditCourseComponent (Angular)" as UI
control "CourseService" as Service

entity "Backend API\nPUT /post" as API
database "PostgreSQL DB" as DB

User -> UI : Met&Poon oe Edit Mode
UI -> UI : IpooupnAnpouéva nedia + disabled Save

== Av yvivel addlayn ==

User —-> UI : AAA&(el description/location/type...

UI -> UI : Evepyomnoinon kouumLoU Save

User —-> UI : Moatdel Save

UI -> Service : updateCourse (postUpdateDto)

Service -> API : PUT /post + Bearer token

API -> DB : UPDATE posts SET ... WHERE id = ? AND creator = ?
DB --> API : OK

API --> Service : 200 OK

Service --> UI : EmlTtuXAg evnuépwon

UI -> User : EmlLoTpo®ry OoTtnv TPpoRoAn + UAVUUX

== Av degv yvivel addlayn ==

User —-> UI : Kopla odAoyi
UI -> UI : Save nopopével disabled
@enduml

4.3.13 Enavapopd Kmdwov [TpocPacng

@startuml

actor User

boundary "LoginComponent\n (Angular)" as LoginUI
boundary "ForgotPasswordComponent" as ForgotUI
boundary "ResetPasswordComponent" as ResetUI
control "UserService" as Service

entity "Backend API" as API

database "PostgreSQL DB" as DB

entity "Email Service" as Mail

== BAua 1l: Altnon enmavoapopdc ==

User —-> LoginUI : DNoatdel "Forgot your password?"
LoginUI -> ForgotUI : Redirect otn ¢dpua reset

User —-> ForgotUI : SupnAfpwon username + click "Send"
ForgotUI -> Service : requestPasswordReset (username)
Service -> API : POST /user/forgot-password?username=
API -> DB : SELECT user WHERE username = ?
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DB --> API

APTI ->
API ->
Mail --

== Bhua

User ->
ResetUI

== Bhua

User ->
ResetUI
Service
API ->
DB —-->
API ->
API ->
DB —-->
API --—>
Service
ResetUI
@enduml

User entity

DB : INSERT reset token (UUID, token, expiresIn)

Mail
> User

Send email pe link + token
Email pe oUvdeopo reset

2: Avolypa ouvdéouou ==

ResetUI

Click oto email link (token oto URL)

-> ResetUI : IpoRoAn @dpuag vEoUu KwdLKOU

3: YnoPBoArn véou KwdLKOU ==

ResetUI

Elocaywoyr password + confirm

-> Service : resetPassword(token, password)

-> API

POST /user/reset-password?token=

DB : SELECT * FROM reset tokens WHERE token = ?

API : ResetToken entity

API : Validation (not expired & not used)

DB : UPDATE user SET password = hash\nUPDATE token SET used

API : OK
Service 200 OK
—--> ResetUI : Success feedback
-> User Redirect og login + pAhvupa emiTuylog
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